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Li,  j'.  j'.»' i    '-urrenta,  prjteotion  of  human 

b.i-if  Inn:).  306 

nknea*  beyond  ouratmorpbere,  476,  461 
itce  on  toiibJtonoa,  pcoullar.  10 
.turn.  Ordnance.  II,  II,  37,  167, 133 
aylight.  aeetng  Capella  in.  78 
!K)linatlon  and  hour  angle,  ,".iLT.:-r'  ins; 
into  altitude  and  aiLmotb,  561 


■.,->!,:",  470 
ator.  348 
-,l  pigment*  in  b 


Dooortlcallng  pepper,  172 

IJc.iy  al  geometrical  apaoe, 
"-"-ery  of  water  fr  mi  u  pi  J....; 
.    .  metal.  181, 131 

lltlu.f  :-L.  L.ii.'.,"3Jl 

Noah's,  854,  486 

olitettecaauil  the,  181 
■Dtlu.'i'.n.'h.n  s.,  avoid,  35 
D.'Qli-i.r.,  iii'.'^tunical,363 
Depthlng  tool,  867 
Deaiguing:  machine,  41,  01.  1 


it  punch  work,  387 


hydroklcouo,  431 

>ev.'-,3pm.:1il:ofn«gf.H™,B 

'  .,LI  !j  "I;l 
liagram:  Indies l,,r.  lj;l,  in, 


ncca.  calcilua  of  finite,  6T1 

Differential ;    back-gear,    Joseph    Jen 


Diluvium,  fluviatir.0  ve 


liintrsui'.'.  i'uii'jr-it'-'?,  ' 
Diver 


aundry  plaeol,  33 

rjoes.  forging  lath" -clni':k.  11] 
l|,,i...  ..,!,.■  ,[,..  ,kiLf  inbta,  11D 
lhicr;  ■■..ut.ct,  506.689 

nlMtrlo  contact  for  sborh  14,506,  669 
Doty  gal-flamo  lamp,  47 
Doubten,  fjueoUouable  way  uf  bringing 

fund,  390 


Drawing  iajtromenta.  tome  new,  448 
Drawing!  :  charcoal,  liing,  313,  333 

microecopicul.  170 

v.  photographs,  409 

lliilli:.,;  :u  tin-  ....l'-ri  lin.,.',  l:"i 
l,ii;-,  l.arl.niDg,  153,  164,  175 
K'jiiiI".  ■  L-j-br-rry.iOl 
Drinking:    effeoti  of  roodoraW,   on 

other. 133 
Driven'  certificate!.  101 


platet :  improved.  II 
Dnjardiu'a'  imptovero 


.-■iirinVio  '  ■  Li".vl  of. :'.  Jl 


uittating    principle    of 
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Dynamo :  Gramme,  power  for,  176, 195, 445 
Manchester,  196,  400,  420,  528 
model,  176 

plating.  811, 876, 433 
ten-candle,  336 
voltage  of  Gramme,  806 
Dynamo*  :  improvements  in,  884 
polea  of,  360 
varniah  for,  176 
winding,  680 


BARS,  noises  in  head  and,  198, 919, 264 
Earth:  Dyer's  diagram  of  the,  831 
flat,  southern  heavens  and  a,  168,  190, 

217,  284,  269,  806 
Telocity  of,  in  her  orbit,  122, 145, 153,167, 

284 
Karthqaakes  and  how  to  measure  them, 

828 
Earths,  electric  bell,  177 
Bbonising,  renovation  of,  867 
Ebonite,  polishing,  834 
Ebony,  fastening  ivory  on,  78 
Eccentrics,  176 
BoliDfe :  calculation  of  details  of  a  solar, 

664 
of  the  son,  partial,  545, 564 
visibility  of  moon  daring  totality  of,  31 
Eolipeed  moon,  visibility  of,  31,  123, 141, 

168,188 
Eclipses :  lunar,  7, 17, 55, 79, 214, 255 

—  photographs  of,  81 

of  Jupiter's  satellites,  475 
Boonomical  press,  268 
Economy,  steam-engine,  59 
Eder's  orthochromaiic  emulsion,  298 
Edinburgh,  race  to,  547,  57 1 
Edison's  three-wire  system,  265 
Education,  practical  and  technical,  437 
Bel,  vinegar,  517 
Egg  problem,  40 
Eggs:  birds', 78, 87 

whites  of,  preserving,  489 
Bight-day  clock  with  moon  dial,  461 
Elastic  scale,  448 
Elasticity,  221,  241 
Electric :  alarm  clock,  18, 95, 286 

bell  eons  traction,  513 

—  fitting,  23,  71,  88,  169,  203,  242,  247, 
317, 868,  406 

—  relays,  134, 152, 175,203 

bells,  176.  196,  240,  261,  268,  287,  810, 
334,  866*,  878, 464,  487 

—  earths  for,  177 

—  Jensen,  177, 196 
bobbin  winding,  461 
docks,  87, 173 

—  battery  for.  571 

—  pendulum  for,  868, 877 
contact  under  shop  door,  14 

E slighter,  419 
trument,  automatic,  485 
light,  87, 486, 605,  650 

—  fires,  875 

—  meter,  508 

—  small,  441 

lighting,  17, 129,  183,  152,  173,   198,  219 

809,880 
locomotion,  480 
machine,  reversibility  of  the  Wimshuzst, 

megascope,  Tronve's,  207 

regulator,  new,  452 

safety-lamp,  Walker's  96 

shock  in  bath,  463 

teste,  885 

welding,  practical  applications  of,  516 

wiling,  550 
Electrical :  164, 175,  268, 287,  336,  359 

action  as  generated  in  human  and  other 
bodies,  479,  499,  623 

coil,  89 

machine,  135 

magnets,  680 

phenomena,  curious,  34 

sparks  from  the  body,  552, 570 

tools,  877 

tramway,  1C6 

transmission  of  power,  312 
sEectTirisps,  slide-rule  for,  472 
Electricity :  376 

alkali  manufactore  by,  285 

by  heat,  generating,  406 

crystals  and,  486 

driving  shaft  by,  570 

frictional,  662,  670 

gas-lighting  by,  204 

static,  experiments  in,  323 

theory  of,  80, 103, 126 

turbine  and,  629 
Electro-braating,  151 
Electro-depositing  :  m,  161 

iron,  176 
Blectro-gUding,  182, 151 
Blectro-Foeo.,  model,  17, 88 
Electro-magnet:  16,  18,  66,  89,  109,  151 
671 

battery  for,  468 

some  experiments  with,  184 

winding,  422 
Electromotive  force  of  cell,  ill,  401 
Electromotor :  for  driving  tram-cars,  148, 
191 

simple,  117,  263, 834 

Viaa*s,295 
Electroplating:  422 

battesies  for  380, 898 
Slectrotyping :  184 

guttepercha  mould*  for,  651 
Embossing:  ink, 809 

note-paper,  87 
skubijusuipii,  Gerlach's,  229 
Emery  wnaela,  606 

Bssjgration,  Gape  Colony  and,  813,  327 
Enamel,  white,  for  iron,  151 


Enamelled  iron  signboards,  877,  899, 569 
Enamelling:  196 

cycles,  173 

photos,  243 
Enema,  174 

Energy :  force  and,  176,  213,  238, 255, 282, 
802.805 

in  a  lightning  flash,  438 
Engine :  14,  88. 130, 198,  219,  464 

and  boiler,  16 

and  dynamo,  332 

attaching  to  lathe,  18, 89 

beam  blowing,  220.  240,  261,  287 

cooling  water  for,  199, 240 

horizontal,  818 

hydrocarbon,  new,  278 

launch,  198 

Mekarski  compressed  air,  105 

query,  220,  239,  240,  260,  286,  811,  859 

traction,  464 
Engine-drivers,  certificates  for,  125,  216, 

267 
Engineers,  Amalgamated  Society  of,  and 

trade  depression,  96 
Engic.es  :  compound,  power  of,  569 

cost  of  h.p.  of,  242, 310 

model,  419 
Engine- valves,  steam-moved,  262 
England,  work  lost  to,  44 
English:  and  Continental  objectives,  125, 
146 

and  foreign  meat,  549 
English  Mechanic  and  other  telephones, 

95, 138,  294 
Engraving,  metal,  486 
Engravings,  copying,  254 
Enlarging :  14 

photo.,  463 
Entelechiascope,the,  804, 831 
Entomology,  377,  880, 890 
Entozoa  in  fish,  335 
Equation  :  fallacious,  488,  603. 550, 569 

of  time,  diagram  showing  the,  82 
Espin'a  new  variable  star,  188 
Essences,  soluble.  288 
Ether  drinking,  223 
Ethers,  amylio,  398 
Evaporation,  221,  241 

Evolution  :  89,  198, 218,  238, 259,  281,  302, 
806, 306,  880, 354,  369,  890, 394,896, 899, 
416,  433,  439 

and  idealism,  3 

and  transmutation  of  blood,  266,    288, 
311 

nectarines  and,  647 

vegetarians  and,  604, 526,  527,  547,  586 
Examination :   science  and  art,   132,  264, 

287,  333 
Exercises  in  technical  analysis,  simple,  161 
Exhalations,  animal,  poisonous  nature  of, 

443 
Expansion :  of  brass  coil,  358 

on  freezing,  194 
Expedition,  cost  of  Challenger,  78 
Experiments:    illustrating    principle    of 
dynamo,  211, 223 

illustrating     chemical     and     physical 
change,  297 

in  physics,  simple,  541 

with  an  electro-magnet,  184 
Expresses :  L.  and  8.  W.,  67 

Scotch,  441,  461,  546 
External  world,  reality  of  the,  391,  892, 

400 
Extraction  of  gold,  191,  219, 438 
Extracts  from  Bergeron,  45, 115, 181,  225, 

269,  841,  888.  426, 458,  491,  685 
Eye,  rattlesnake's,  86 
Eyepiece:  adjusting,  167 

Huyghenian,  433, 475 

power  of  Huyghenian,  433 
Eyepieces :  and  spherical  aberration,  106, 
216 

astronomical,  890,  457,  481 
pancratic,  459 

powers  of  microscope,  146 
rackwork,  193 


"  F.B.A.S." :  and  the  Scriptures,  331, 350 

letters  by,  31,  78,  122,  167,  213,  266,  802, 
850,  890,  483,  475,  521,  564 
Fallacious  equation,  483, 503,  550, 569 
Fan :  blast,  133, 152, 173, 266 

blowing,  881 

for  house  fire,  177 

ventilation  of  mines,  874 
Fans  :  mine  ventilating,  502 

suction  and  forcing,  307, 310 
Farrant'a  solution,  199 
Fatal  thirteen,  the,  433 
Feasible  decimal  system,  475 
Fellowship  of  learned  societies,  admission 

to,  122 
Felt,  roofing,  262 

Fencing,  barbed  wire,  putting  up,  592 
Field  :  refrigerator,  100 

winding,  336,  360 
Figures,  a  trick  with,  410,  485, 527,  669 
Filaments  for  incandescent  lamps,  Crato, 

162 
Filing  flat,  812 
Films,  slide  for  observing  soap-bubbles, 

845 
Filter :  pump,  simple  form  of,  5 

stand,  improved,  618 
Filtering  :  paper,  5T9,  629,  550, 569 

through  charcoal,  288' 
Finder,  range.  457 
Fine  arts,  mathematics  and  th«\  616 
Finite  differences,  calculus  of,  571 
Fire  :  alarm,  automatic,  410 

brigade  horseshoes,  Liverpool,  13 
Fire-doors,  259 
Fire-lighters,  239 
Fire  prevention,  358,  377,  41n 
Fireproof  floor,  41,  56 


Fires,  electric-light,  875 
Fish :  entozoa  in,  335 

oil,  deodorising.  286 

weight  of  live,  671 

white,  826 
Fishes,  cement  tank  and,  484,  508 
Fittest :  extinction  of  the,  806, 890, 483 

survival  of,  198, 285,  2S2 
Fitting  gas-en  line,  265 
Fittings,  hot-water,  86, 129,  153 
Fixed  stars,  magnitudes  of,  879, 890,  433, 

477 
Fixing  charcoal  drawings,  312,  833 
Flat :  earth,  163, 190,  217, 234, 259,  805 

filing,  812 
Fleas  in  carpets,  arc,  507, 526 
Flock  paper,  varnish,  483 
Flood  :  31 

Noah's,  an  accident,  393 

waters  of  the,  7,  354, 393 
Floor  :  concrete,  195,  313, 860 

fireproof,  41,  56 
Floors,  hospital,  133, 151 
Flora  Medic*,  little-known  plants  of  the, 
147,171,  238,   256,   283,  308,   331,353, 
873,  897,  417,  434,  460,   481,  499,  624, 
566 
Flower-pots,  199 

Flowers,  alteration  in  olour  of,  313 
Fluids,  soldering,  154,  262,  833, 858 
Flute  .-379,480.499 

Boehm,  16,  38, 82, 102,  256,  308,  374, 435, 
469,  480,  624 

improving  old,  441 

repairing,  442 
Fluviatite  versus  diluvium,  103 
Fluxes,  chloride  of  zinc  and,  168 
Fly,  the  common  house,  475,  484,  526 
Fljing  Sootchmen,  480 
Flywheel :  335,  357 

of  lathe,  197 
Focal  length  of  specula,  390 
Focussing :  motion,  372 

screen,  359, 377 
Food :  Dr.  Richardson  on  ideal,  50,  76,  97, 
119, 185,  208 

of  the  Japanese,  99 

reform,  562 
Force  :  and  energy,  176,  218,  238,  256, 282, 
302,805 

old,  in  guise  of  new  motor,  831 
Forced  draught  for  boiler,  163, 198 
Foreign  meat  and  borax,  440 
Formic  acid  in  honey,  527, 649,  569 
Formula :  for  gradually  decreasing  scale, 
244,  262,  810 

for  spiral  springs,  667 
Forms  uf  lightning,  664 
Foundry  cupola,  7, 18,  74, 366 
Four-dimensioned  space,    305,   371,   396, 

480 
Frame,  universal  geared  cutting,  286 
Frames,  composition  gilt,  401 
Freezing :  expansion  on,  194 

mixture,  cheap,  359 

refrigerator,  cheap,  420 
Fret-saw  attachment  to  foot  lathe,  155, 

175 
Frets  for  banjoes,  84 
Friction,  82,  81, 103, 124.  249 
Frogs,  sparrow-swallowing,  123, 147 
Front-slide  lathe,  237,  351,  862,  393,  413, 

478,  501,  525 
Frosting :  window  panes,  263 

watch  plates,  423 
Fiuit-growing  for  profit,  114 
Fruits  in  tin  vessels,  noxious  salts  in,  389 
Fuel:  liquid  in  Russia,  84 

patent,  12 
Fuller's  battery,  111,  132. 151, 173,  571 
Fumigating:  machine, 530 

pastilles,  630,  551 
Fuming  box,  how  to  make  a  home-made, 

49 
Fund,  Morley  memorial,  236 
Fuogi,  diphtheria  and  mould,  323 
Furnace:  brass,  131 

cupola,  488 

long  run  of  a,  621 

muffle,  196 
Furnaces,  blast,  42, 191,  369,  395 
Furniture,  worm-eaten,  464, 483 
Fusing  power  of  Bunsea  battery,  243 


GALLON,  American,  463, 482 
(Galvanised  iron  wire,  336, 857,  898 
Galvanometer,  reflecting,  222 
Galvanometers  and  volte,  380 
Game  of  patience,  357 
Gas :  apparatus,  Improved  form  of,  298 

blowpipe,  pewterer's,  13 

for  blowpipe,  312 

for  military  balloons,  285 

from  petroleum,  142 

locomotive,  a,  839 

or  paraffin  for  heating  small  boiler,  18, 
89,63 
Gas-bags,  856, 482 
Gas-engine  :  fitting,  265,289 

spark  for,  860, 379 
Gas-engines  :  194, 198, 218,  239 

igniting  apparatus  for,  46 

indicator  diagram  of,  222,  379,  399,  551 

model,  220,  241,  259, 851,  355 
Gases  :  condensing,  486,  504 

generating  simple   form   of   apparatus 
for,  541 
Gas-flame  lamp,  the  Doty,  47 
(las-lighters,  333,  419 
Gas-lighting  by  electricity,  204 
Gauge-cocks,  grinding,  176 
Gauge  :  railway,  441, 461, 482,  503, 563 

Walker's  adjustable  surface,  29 

wire,  American.  177 
Gear  :  Jewaburr,  372,  51S 

lathe,  567 


Gear :  reversing,  43 

Gearing :  24, 72, 160,  206, 272, 294, 819, 107, 
493,516,536 
designing  valve,  184 
Gears,  worm,  72 
Gelatine  :  bromide  process,  881 
moulds,  855 

plaster  casts,  186 
Genesis  and  its  meaning,  869, 871, 390,  394 

412 
Geneva  watch,  336,  357 
Geocentric  longitude  and  latitude,  239 
Geology,  non-miraculous,  858,  871,  476 
Geometric  chuck,  217, 269, 807 
Geometrical :  puzzles,  two,  119 

space,  Deity  and,  437 
Geometry :  880,  400 

non-Euclidean,  568 

trace  in  solid,  397 
Gerard's  new  textile  threads,  270 
Gerlach's  embryoscope,  229 
German  ingenuity,  92 
Gilt  frames,  composition,  401 
Girders,  deflection  of.  219 
Glacial  period  and  the  moon's  water,  56, 
80, 101, 123, 144, 169, 190,  285,  268,  393 
Glass :  Abbe-Schott,  new  optical,  61 

and  brass,  cement  for,  112, 182, 161 

Brunetti's  process  for  ornamenting,  426 

stained,  630 

substitute  for,  557 
Glasses,  sextant,  564 
Glaze  for  porcelain,  248, 559 
Glazing  china,  151 
Glimpses  in  the  twilight,  434,475 
Gloomy  London,  886,  376 
Gloves,  cleaning  chamois,  40,  64 
Glue  :  rendering  lees  brittle,  484 

spirit  varnish  for,  87 
Glycerine :  in  Leclanchc  cells,  112 

uses  of,  297 
Gold :  chloride  of,  265, 288, 310, 856, 876 

its  occurrence  and  extraction,  147, 191, 
219.438 
Gold  :  lettering  on  cloth-bound  books,  87, 
103 

recovering,  289 

refining,  441 

test  for,  193 

—  mystery,  40, 85 

working,  149 
Golf  balls,  355,417 

Government  grant,  in  search  of  a,  326, 350 
Governors:  856 

high-speed,  128,149,192,  287 
Gradients :  Great  Northern,  189, 216 

velocity  and  descending,  867 
Grain,  importation  of  dirty,  460 
Gramme  dynamo,  176, 195, 443. 606, 570 
Grammophone :  and  telephone  records,  558 

the,  809 
Grandfather  clock,  652 
Graphophono,  phonogramme  and  the,  452 
Graser's  influence  machine,  473 
Gravel,  red,  103 

Gravels,  comets,  flood?,  and,  122 
Gravity :  Leclanchc,  US,  170,  191,  220, 236 

specific,  464,  483 
Greasing  planes,  463, 483 
Great  Eastern,  Noah's  archetype  of,  890 
Great  Northern  :  gradients,  189 

locos.,  418 
Great  Western  :  compounds,  876 

railway  brake,  627 
Green  peas,  485, 504 
Greenhouse :  811 

pipes,  40,  486 
Greenhouses,  draught  in  furnaces   for, 

289 
Greenwich :  in  the  rear,  350 

visitation,  322 
Grigg's  coil,  41 
Grinding  :  gauge  cocks,  175 

valves,  876 
Guide,  screw-cutting,  Britannia  Oo.'s,  26 
Gum  and  rubber,  substitutes  for,  278 
Gum-arabic  preservative,  468 
G  a  ms  and  gum  resins,  442,  571 
Gun-barrels,  welding,  472 
Gun-locks,  464,  488 
Gunnery,  507 

Guns,  muzzle  energy  of,  651 
Guttapercha  moulds  for  eloctrotyping,  561 
Gyration,  radius  of,  266,  31 1 


HALATION,  244 

Hull  lathe  dog,  454 

Hu lee's  battery  and  coil,  153 

Hammersmith      Industrial      Exhibition 

Society,  142 
Hnmpton  Wick  accident :  617 

engines  in,  572 
Hams  and  lard,  American,  177 
Hands :  perspiring,  504 

shaking,  16 
Hardening :  drills,  153, 175 

leather,  88 

parchment,  417 
Hard-water  well,  153 
Harmonium :  461.  482 

pedal  organ, 153 
Harmony,  199,  220,  239,  260 
II  iy,  steaming,  552 

Haydon  cutter-bar,  414,  434, 457,  601,  504 
Head  and  ears,  noises  in,  198,  219 
Headache,  sightteei'tf,  332 
Heads,  sizes  of,  318 
Heart,  movement*  of  the,  412 
Heat :  66, 86,  464 

animal,  421,  440 

generating  electricity  by,  4C6 

of  combustion,  130 

on  moon's  surface,  144,168 
Heating  :  au<l  lighting  a  church,  154, 1' 

biuhU  boil<  r,  83 

ar.c  xuv,  Ififc 
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Heating  train*,  Langfisld's  method  of,  228 
Heavens,  southern,  and  *  flat  earth,  168, 

190,1m 
Height  of  violin  bridge,  606 
Helical  wheels  SOS,  172 
HtUostat  without  clockwork,  170,  SIS 
HeMotype,  collotype  or,  86 
Bells,  motion  In  wire,  880 
Hsroults  process  for  obtaining  aluminium 

by  electrolysis,  448 
High  ground,  609 
Hints  to  inventors,  805 
Hives,  bse,  39, 440 
Home,  brats-easting  at,  161 
Home-made  incubator,  322 
Honey,  formic  acid  in,  697,  649,  669 
Hopper,  poultry,  176,  318 
Hoi  isontal  engine,  818  * 
Horseflesh  or  beef,  187 
Horse-hair  manufacture,  866 
Horse-power :  ooet  of  engines  per,  24S,  810 

of  locomotives,  888 

of  motors,  108 
Hones :  angle-berried,  198 

corns  on  feet  of,  242. 861 
Horseshoe  cores,  coils  with.  188 
Horseshoes,  Liverpool  fire-brigade,  18 
Hospital  floors.  188, 161 
Hot-water  :  fittings,  40,  64,  85,  107,  129 
168 

pipes,  S13,  356, 460 
Housefly,  the  common,  476, 484, 698 
Household  decoration,  axsenioal  pigments 

in,  646 
Hooseau,  the  late  M.,  476, 621 
Hoylake  railway  collision,  82, 61 
Humaa  :  boaies,  electrical  action  as  gene- 
rated io,  479.  499 

eonstitutien,  effects  of  moderate  drink- 
ing on  the,  88 

scale,  449 
Huyghenian  eyepiece,  power  of,  433, 476 
Hydraulic  :  pumping  ram,  660 

ram  leathers,  111,  154, 195,  563 
Hydraulics,  221 

Hydrocarbon  engine,  the  new,  278 
Hydrochlorio  acid,  608 
Hydro-extractors,  388 
Hydrogen:  bleaching  with  peroxide  of, 
139 

peroxide  for  domestic  use,  472 

sulphuretted,  66, 87,  ISO,  194 
Hydrokinone  developer,  421 
Hydropathy,  367 
Hydrostatics  and  •trees**  on  iron  cisterns, 

137,145,170,191,241 
Hydroxylamine  and  pyro,  409, 487 
Hygienic  exhibition  at  Ostend,  461 
Hymns  and  binds,  418, 440 


IOB :  cream,  175,  860, 878, 431 

—  tubs,  549 
packing  for,  90 

Iohoenmon,  481 

Ideal :  food,  Dr.  Richardson  on,  50,  76,  97, 
119, 186,  208 

lamp,  170 
Idealism,  evolution  and,  3 
Ideas:  485 

mathematical,  568 
Idee,  one,  177,  197 
Identification,  personal,  398 
limiting  apparatus  for  gas-engine,  43 
llluajinanu,  lighthouse,  41 
Illumination :  of  the  eclipsed  moon  by  the 
corona.  122, 188 

primary  batteries  for,  541 
Images  formed  by  a  lens,  484 
Incandescent :  lamps,  126, 192,  506 

—  Oruto  fllamente  for,  163 

—  experiments  In  static  electricity  with, 
838 

wire.  88C 
Incombustible  black  pigment,  172 
Income  tax.  177 
Ineresser,  traction,  339 
Incubator,  886,  833 
Indian :  and  China  tea,  83, 125,  601 

cheroots,  15 

juggler.,  221,  342, 261, 287 

sauce,  661 

teas  v.  China.  82, 125,  601 
Indians  with  tails  361 
Indiarubber :  artificial,  259 

balls,  old,  174 

collars,  464 

solution,  199 

turning,  359 
Indicator :  diagrams,  188, 162 

—  of  gas-engines,  232, 242 
methyl  orange,  221, 241,  672 
pendulum,  12 
slide-valve,  Cooper's,  493 

Indicators  for  street  coils,  177 
Induction :  coil,  112, 176, 196, 220 

—  or  transformer,  148, 170, 191, 314,  336, 
820,876 

top,  Manet's,  96 
Indttotorium,  new,  287 
Industrial  Exhibition,  Hammersmith,  142 
Inequalities  of  men,  888 
Infinite  series,  421 
Infinity,  what  is,  469,  501,  545,  665 
Inflammable  liquii,  244,  262 
Influence  machine :   and  vacuum  tubes, 
486 

cheap  form  of,  126 

Grater's,  478 

Wimsbur«t,312 
Influence  machines  electrical,  814 
Injections,  carmine,  261 
Ink:  embossing, 309 

for  type-writer,  16 
Ink-stains,  433 
Insects,  mounting,  112,  132 
Instant  ineous  shutters  842 


Instantograph,  Lancaster's,  486 
Instruction,  technical,  888,  464 
Instruments,  some  new  drawing,  448 
Insulating  process,  new,  142 
Intensity  coil,  248 

Intermittent  siphon,  automatic,  164 
Inventors,  hints  to,  304 
Iron :  and  Steel  Institute,  348 

casting,  194 

ohanges    of    dimension    produoed  by 
magnetisation  in  rods  and  rings  of,  26 

cittern,  88, 109, 127, 146, 192 

coppering,  84 

electro-deposition  of,  176 

enamelled,  399 

from  rust,  protecting,  281 

pig.  88 

pipe,  strength  of,  133, 152 

precipitated,  176 

roof,  177 

rustless  coating  for,  559 

sheet  stamping,  68 

signboards,  enamelled,  879 

spongy,  813 

versus  wool  plan's,  463 

wire,  galvanised  336,  398 
Isoehromatio  dry  plates  :  175 

Dr.  Vogel's,  864 
Isosceles  triangle,  280, 288, 805 
Ivory :  bleaching,  313, 821 

fastening  on  ebony,  78 

scaler,  reblacking  lines  in,  14 


JAOQTJARD  machines,  85 

Jade  in  the  British  Isles,  480, 603 

Japan,  native  cotton  manufactures  in,  100 

Japanese,  food  of  the,  99 

Japanning,  809 

Jelly,  milk,  338 

Jensen  electric  bell,  177,  196 

Jewsbury's  differential  back  gear,  872, 648 

Jib,  crane,  670 

Joining  thiok  wood,  41, 64, 86 

Joints  :  in  slate  cisterns,  41, 194 

soldering,  175 
Jordan's  improved  photographic  sunshine 

recorder,  218 
Jugglers.  Indian,  221,  242. 261,  287 
Jumelle's  marine  glass,  843 
Jupiter :  808.  411 

conjunction  of  Beta  Soorpii  and,  890 

oocultation  of  a  star  bv,  351,  868, 876 

satellites  of,  eclipses  of,  475 


KEFIR,  imitation,  216 

Kiln,  160 

Kinematics.  264 

Kitchen  boiler,  rust  in,  154, 175  195 

Kitchener,  oement  for,  14 

Kite  balloons  and  kite  tandems,  494 

Kite-,  Chinese,  149 

Koife-boArds,  65,  86, 108 


Ii  AXj  AND  8  and  Chaperon's  cells,  66 
L«mp :  an  i  ieal,  170 

blow,  90 

Doty  gas-flame,  47 

dynamo  to  light  6c  p.,  40 

incandescent,  126, 192 
Lamps :  hensoline,  145 

Cruto  filaments  for  inoandesoent.  161 

paraffin  oil,  34,  61,  82,  105,  12i,  128, 145, 
836 

ea'ety,  891, 414 
Lancaster's  instantograph,  486 
Land  propercy,  360 

Lsngfleld'e  method  of  heating  trains ,  228 
Lantern,  portable  magic,  4SI 
Lard  :  adulteration  of,  5,  35 

American  h*ms  aud,  177 
Lathe :  alterations,  262 

aud  planer  tool.  Seymour's  496 

attaching  engine  to,  18,  39 

back,  68 

beds,  front-slide,  237,  413,  478 

centres.  463 

ohuok  dogs,  forging,  112 

dead  centre,  l,  61 

dog,  HalL  454 

flywheel  of,  197 
^fretsaw  attachment  to.  158, 175 

front-slide,  287, 851, 893,  413,  501,  525 

gear,  667 

head,  boring,  486 

heads,  testing,  16 

internal  gear  for,  352 

matters,  102, 192,  881,  352,  413, 478,  S35, 
667 

Northcott,  68 

pole,  82, 137,  387 

Price's  universal  front-slide,  380,  308, 
880,  851,  852, 893 

query,  262 

screws,  438. 458 

uprights  and,  18 

water-power  for,  359, 377, 418 
Lathe  fitting,  178, 195 
Lathes,  Bergeron's,  86, 46, 116, 181 
Latitude  anl  longitude,  converting  into 
declination  and  right  ascension,  833, 
828, 861, 899 
Laughing  plant,  855. 878, 897,  417 
Launch :  engine,  198, 310 

steam,  180 

—condenser  for,  199 
Laws,  apparatus  for  illustrating  Newton's, 

73 
Lead :  alloy,  868 

pipes,  262 

poisoning,  400, 419 
Learned  societies,  admission  to,  192 
Leather :  dye  for,  177,  344 

hardening,  88 

hydraulic,  195 


Leaves,  preserving,  699, 629 
Leolanehe :  cells,  66, 88, 184, 486 

—carbons  for,  389 

—glycerine  in,  113 

gravity,  148, 170, 191.220,  286 

theory  of  the,  358,  377, 899 

linos,  262 
Lecture :  apparatus  for  making  sulphuric 
anhydride,  496 

microscopical,  507 
Legal,  608, 662 
Legs,  bow,  379 
Ltibnitz  mountains,  79 
Lemon- juice,  401,  420 
Lemons :  238 

preserving,  462 
Lemurs,  489 
Lens :  Barlow,  198,  213 

discoloured,  218 

Lereboor,  318 

long-focus  rapid,  14,  37,  85 

on  the  images  formed  by  a,  431 

photograph  o,  243 

photography  without  a,  207 
Lenses:  508 

tevtinv,  399 
Leona  Dare,  869,  837 
Lerebour  lens,  818 
Level  for  cameras,  spirit,  236 
Levels,  some  point*  about,  497 
Lever,  221,  241, 287 

Lie*  :  observatory,  American  criticisms  of 
the,  167, 266 

—  disoovery  at,  213,  355 

—  guide  to  the,  488 

telescope,  the,  and  the  suppose  1  new 
star,  81 

the  great  ref factor,  481, 665 
Lies,  as  muoh  as  in  them,  433 
Life,  painless  extinction  of,  8, 33 
Lifting  boiler,  344 
Light :  electric,  small,  441, 660 

mixture  of  blue  and  yellow,  615 
Lighthouse  illuminants,  44 
Lighting :  electric,  17,  139,  183,  152, 178, 
198,  219,  309 

oils,  486 
Lightning:  68,  668 

accidents,  thunderstorms  and,  875 

conductor,  16 

effect  of,  523,  548 

flash,  energy  in  a,  438 

forms  of,  561 

photographs  of,  475,  523,  648,  664 

protection  of  buildings  from,  386,  408, 
429,460 

stage,  87 
Lightships:    telegraphis   communication 

with,  460 
Lime  putty.  606 
Limestone,  62, 84 
Lines :  and  points,  664 

reblacking  the,  in  ivory  scales,  14 

ruling,  389 
Link  motion,  519 
Liquid :  fuel  competition  In  Russia,  84 

inflammable,  244.  262 

mechanics  of  a,  350 
Live  for  ever,  ho  *  to,  878, 397 
Liverpool :  astronomical  socUty,  476 

fire  brigade  horseshoes,  13 
44  Liverpool"  locomotive,  863 
L'andudno  pebbles.  173 
L  Msomotion,  electric,  430 
Locomotive :  185, 153 

boiler,  model,  85 

Caledonian  148 

Craven's  improved,  831 

g*s,  839 

"  Liverpool/  353 

model, electro,  *7,  88 

sand  blast,  647 

the  "  Planet,"  215 

work,  189 
Locomotives:  124,529 

compound,  14i 

horse-power  of,  336 

Midline),  101, 149,  652 

ILS.audL.,  6J8 

report  on,  101 

8.B.,  883,  649, 569 

8.W.,  67,  129,  629 
Logarithms,  2 13,  261 
Logic  and  mathematics  831 
London:    and    North- Western    locomo- 
tives, 480, 603 

and  South- Western  locomotives,  67, 129, 
529 

gloomy,  335,  376 

Lathe  and  Tool  Co.'s  slide -rests,  657 

—  universal  cutting  machines,  228 
Longitude :  and  latitude,  geocentric,  239, 

266 

converting  R.A.  into,  802, 336, 851, 890 

in  the  8.  hemisphere,  256 
Lubricator :  sight-feed,  194 

Stauffer,  34 
Lugo  motor,  669 
Lunar  :  eclipses.  7, 17,  66,  79, 214, 255 

maria,  on  the  long  low  ridges  of  the, 
476 

mist  bows,  433 

photography,  144 


MACHINE  :  boot-cleaning,  220,  260, 

287 
Britannia  Co.'s  milling,  47 
cheap  but  efficient  form  of  Wimshurst, 

84 
cylinder  electrical,  89 
designing,  41,  64, 107, 209,  230,  243 
Oraeer's  influence,  478 
mtgneto,  111,  153,  380 
mowing,  697,  528 
Wimshurst,  858,  899 
—  reversibility  of  the,  57 


Machinery,  saw-mill,  899 
Machtaes :  electrical  influence,  844 

Jacquard,  86 

mowing,  607,  628 

universal  cutting,  by  ths  London  Lvtcss 
and  Tool  Company,  228 

wringing,  shafting  rollers  for,  189,  2S9 
260 
M«gic  :  lantern,  portable,  431 

square  for  1888, 84,  81, 101 

squares,  60, 81 
Magnesium,  36 
Magnet :  electro,  16,  89 

for  magneto-machine,  442 

Ritchie's  revolving,  221 
Magnetic:  needle,  remarks  on  observa- 
tions for  the  dip  of,  466 

variation,  464, 475 
Magnetisation  :  changes  in  dimensions  of 

rings  and  rods  of  iron  by,  26 
Magneto-machine :  111,  168, 880 

magnet  for,  442 
Magnets  :  electrical,  530 

magnetising,  266 

Ritchie's  revolving,  241, 287, 832 

setting  telephone,  84 
Magnitudes  of  fixel  stars,  879 
Mahomet's  coffin,  835 
Maintaining  spring  for  small  turret  clock, 

188,  217 
Malt  extract,  112 
Man :  impossibility  of  being  derived  from 

one  common  ancestor,  806, 890 
Manchester  dynamo,  198, 430,  528 
Manet's  induction  top,  96 
Manganese :  508 

in  steel,  bromine  method  of  estimating, 
149 
Mangold,  486,  5:5,  550 
Manifold  space,  568 

Mankind  from  common  ancestor,  impossi- 
bility of,  864 
Manure  making,  chemical,  286, 266 
Manures,  phosphatio,  638 
M*ps : -north  point  on,  188 

star,  218 
Marole,  polishing.  40 
M%rine :  boiler,  176, 195,  289 

brake,  533 
Marl,  chalk.  237 
Mars:  255,808,851,875 

canals  in,  564 
Materials,  strength  of,  17,  38 
Mathematical :  88. 109,  131 

conception  of  Infinity,  666, 668 

paraloxes,  284,  303.  311,  870 

puszle,  371,  396, 412 

terns,  622 
Mathematics :  and  the  fine  arts,  546 

logic  and,  381 

pure,  287, 256,  S84, 881, 868. 871,  891 
Matteis:  organ,  86,  69, 61,  83, 102, 169 

wet,  dry,  and  hot,  79 
Maxima  and  minima,   problem  in,  370, 

390,396,412 
Measuring  buildings,  110, 131, 194 
Meat,  foreign,  and  borax,  440 
Mechanical :  dentistry,  262 

problem,  428 

science,  terminology  of,  255 

stage,  a  new,  117, 4ll,  461,  482,  627 
Mechanics  of  a  liquid,  250 
Medical  coil,  198,  357,  398,  419,  504 
Medium,  retouching,  881 
Megascope,  Trouvc'e  electric,  207 
Meifg's  elevated  railroad,  826 
Mekar  dci  compressed  air  engine,  106 
Men,  inequalities  of,  838 
Mrrenry  :  basic  sulphate  of,  262 

pump,  335 

testing  for,  In  pills,  165,  176 
Meri  >ian,  laying  out  a,  16, 34,  87 
Mermaid,  a,  604 
Mesmerism,  128 
Metal :  Deit*,  131 

disc,  199.  220 

engraving,  486 

MitU.  509 

spinning,  281 

stereo ,  876 

type,  442 
Metals,  Prof.  S  P.  Thompson's  method  ot 

depositing  the  heavy,  514 
Meteor,  477 
Meteoric    debris  in  upper  atmosphere, 

214 
Meteorite  theory  shown    to  be  meteor 

wrong,  890 
Meter:  electric  light,  508 

view,  131, 151 
Meters  :  dry  and  wet,  4S5, 517 

repairing,  265 
Methyl  oran<e  indicator,  221,  241,  572 
Methylated  spirits,  386, 897,  416,  484 
Mloe  end  birds,  89 
Micro-photography,  313 
Micro-polarisoope,  161 
Microscope :  eyepieoes,  power  of,  146 

slides,  183 

—  wax  cells  for,  29 
Microscopic  objects,  mounting,  88, 109 
Microscopical :  169,  190, 197,  216 

accessory,  oelloidin  as,  251 

advances,  93, 137, 226,  293, 447 

apertures,  125 

drawings,  170 

lecture,  507 

matters,  190 
Microsphaira,  the,  476 
Midland  :  flying  Scotchman,  523 

locomotives,  101, 149,  552 
Milch  cattle,  tuberculosis,  in,  192,  217 
Milk  jelly,  338 
Mill-bills.  19,  34 

Milling  machine,  Britannia  Co.'s,  47 
Mines,  fan  ventilation  of,  374 
Mint,  the,  360,  378 
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Hirrore:  aberrations  of ,  479, 625 

object-glasses  »ad,  488 
Misoegenetlon  between  genua  Homo  and 

the  quedrumane,  588 
Mitts  metal,  609 
Hook  ran,  880 
Model:  boiler,  40, 85 

dynamo,  1T6 

electro-locomotive,  17, 38 

engine,  419 

gaa-engine,  890, 841, 859, 851, 898 

locomotive,  186,  158 

•crew-steamer,  388 

watereolonn,  568, 570 
Mott, battery,  Trouve, 86 
Molconlc,  oolonr  system,  888 
Moleeules,  nature  of ,  806, 866, 875,  887 
Koneter  of  the  deep,  68 
Moon:  54 

dJeappearanoe  of,  483 

beet  on  enrfaoo  of,  144, 168 

parallax  of  ran  end,  188 

visibility  of,  during  totality  of  eolipee, 
81,188,144,168 
Moon's  water,  7,  55,  80,  101, 188, 144, 168, 

885,477 
Kordey  end  Webber's  transformers,  471 
Morley  merooriel  fond,  886 
Morphia,  test  for,  at  Science  end  Ark 

Examination,  184 
Moths  end  butteriiee,  bow  to  catch  end 

preserve,  276 
Motion :  focussing,  378 

lews  of,  184 

link,  649 
Motions,  quick-return,  111 
Motor:  198 

a  and  0,18 

dynamo,  248 

Logo,  560 

oewlng  machine,  battery  for,  176 
Motors,  horse-power  of ,  108 
liquids,  gels  tine,  355 
Mount  Hamilton,  public  house  on,  880 
Mounting  insects,  118, 132 
Movements  of  the  heart,  418 
Mowing  machine,  507,  688 
Muffle  furnace,  198 
Mullein  plant,  551 
Musette,  185 
Musk  notation,  671 
Musical  watch,  86 
MnsUne,  arsenic  in.  508, 688 
Myopia,  355 
Mystery  gold,  tort  for,  40, 85 


HATTJBAL:    history  divisions,   390, 


eelectioD,  86 
Nature  of  mole-ales,  875, 897 
Nautical  Almanac,  the  American,  302 
NaTigable  balloons,  469 
Navy-out  tobaooo,  551 
Nebulas,  564 

Neetarlnes  and  evolution,  647 
Needles,  telegraph,  866, 888 
Negative-varnish,  410,  440 
Negatives  :  development  of,  by  pyrogallol, 


dry  plate,  488 

photo,  505 
Hew  Zealand,  rabbit  pest  in,  803 
Newton's  laws,  apparatus  for  illustrating, 

Nickel  plating :  polishing  and,  8, 67,  104, 
184,147,170 
eolation,  142 
Nitre,  purifying,  886 
Nitrogen,  chloride  of,  143 
Nitreae  oxide,  87 
Noah's:  archetype  of  the  Great  Eastern, 


deluge,  354 

flood  ea  accident,  883 
Nofee  In  a  tunnel,  888 
Notes*  la  bead  and  ears.  188,  818,  861 
North :  and  south,  alternate  submergences 

of,  383 
North  point  on  maps,  133 
Northoott  lathe,  68 
Notation,  music,  671 
Note-paper,  esebossing,  87 
Notee:  astronomical,  84,  188,  871,  385, 
470 

on  the  concert-room  organ,  655 
Hoxtoas  salts  ia   fruite  prepared  in  tin 


Naieanee,  an  end  of  the  alkali-waste,  48 

OBJssOT-GrlVA88 :  defective,  818 

—  matters,  393, 468 

—  working,  873 
glassee  end  mirrors,  488 

—  end  other  matters,  868, 486 
ObjeetiTes,  English  and  Continental,  136, 

146 
Obeerratory,  868,877 
Oeealtatioa  of  stars,  314 
Oil:  deodorising flsh, 28$ 
for  belts,  221 
for  flute,  418 
forga«-engine,503 
gas,  Boaeen  burner  for,  187 
i  the  wares,  401 
r,  881,  341, 887 


OUe,  lighting,  486 
OUre  trees  and  the  Ddluge,  282, 306 
Omai-telemeter,  319 
Operation,  a  aew  surgical.  543 
Optical :  gates,  Abbe-dohott  new,  61 
illation,  318 


Option,  31, 88 
uretto,  oometary,  488 


Ordnenoe  datum,  15, 81,37, 167, 830 
Ore,  chloride  of  line  direct  from  the,  188 
Organ:  531,688,548 

action,  tubular,  468 

American,  87, 108 

at  8t.  Paul's,  11, 15 

builder,  the.  145  388 

building,  388 

details,  221 

harmonium  pedal,  168 

in  first  Presbyterian  chureh,  Baltimore, 
Maryland,  888 

matters,  35, 69,  61, 83, 103. 169 

notes  on  the  oonoert-room,  565 

of  the  future,  887, 414 

query,  508 

email,  506, 688 

specification,  103 

swell,  16,  86,  259.  286,  808 
Organs  :  305. 416,  459, 530 

and  organists,  371 

apocryphal,  308 

some  Continental,  866, 888,  808 
Origin  of  life,  of  animals,  and  of  plants, 

317 
Orion,  small  stare  in  the  trapesium  of,  144, 

188,218,888 
Orion's,  new  star  in  the  trapesium  of  thete, 

31 
Orthoehromatie :      collodion     emulsion, 
Rder's,  898 

photography,  543 
Oscillating  cylinder,  16 
Osmunda  regalia.  63 
Otter,  domesticated,  the,  888 
Oral  tub,  160 
Overwork,  172, 188 
Oxygen :  absorption  of  by  baryta,  486 

as  a  remedy,  668 

bodies  greedy  of,  878 

percentage  of,  108, 180 

spectra  of,  382 

testing,  90, 131 

transport  of,  89 
Oyster  spat,  844 


PAOINOTTI  rings,  19 
Picking,  Brandon's  pitton,  848 
Painless  extinction  of  life,  8, 88 
Paint :  bleached,  151 

for  bicycles,  108 

xino,  360 
Painting :  figures  on  clock  dials,  218 

oil,  221,  241, 287 
Palmitic  acid,  627 
Pancratio  eyepieces,  468 
Paper :  bottles,  492 

flock,  varnish,  483 

knife,  rule  and,  b 
Papers,  filtering,  509,  689,  650,  569 
Parachute :  547 

Baldwin's,  666 
Paradoxes,  mathematical,  881,  302,331,370 
Paraffin :  400 

from  cloth,  418 

oil  lamps,  84, 61,  82, 105, 188, 145 

wax,  857 
Parallax  of  sun  and  moon,  122 
Paialysis,  286 
Parchment  hardening,  417 
Parrot  affected  with  gapes,  360, 373 
Pastilles,  fumigating,  530,551 
Pathology  of  vegetable  life,  481 
Patienoe,  games  of,  867 
Paul's,  St.,  organ,  11, 15 
Peas,  green,  485, 504 
Pebbles,  holes  In,  133,173 
Pedestals,  plaster,  670 
Peg- board  switch,  818 
Pendulum :  compensated,  329,  858 

—  sine  tubes  for,  355 

for  electric  olook,  869,  877 

indicator,  19 
People's  kitchens,  288 
Perambulators,  self-steering,  460 
Perkins's  draw-knife  cbnmfer-gange,  410 
Perspective,  176, 196, 818,  888,  386 
Petroleum :  oheap,  69 

engine,  106 

gas  from,  143 

solidifying,  888 
Pewterer's :  gas  blowpipe,  13, 87 

repairs,  177,196 
Pewtering  oil,  36 
Pharmacy,  130 

Phenomena,  curious  electrical,  84 
Philosopher's  stone,  117 
Phloridxite,  199 
Phonogramuie,  452 
Phoiphates  of  bran,  134 
Phosphatio  manures,  638 
Photo :  enamelling,  243 

enlarging,  468 

lenses,  188 

negatives,  486,  605,  650 
Photographic:  506 

lenses,  608 

plates,  unproved,  815 

printing  methods,  557 

ttudio,  221 
Photographing  the  sua,  424 
Photographs :  coloured,  837 

mounting,  388 

of  lightning,  475,  528, 648 

of  tbe  lunar  eclipse  of  Jan.  88, 81 

positive,  white,  883 

v.  drawings,  409 
Photography :  869, 880, 441 

in  colours,  318 

lunar,  144 

ortnoohromatle,  548 

swing  back  for,  89, 181 

telescope,  object-glass  for,  68 

without  a  lens,  8u7 
Photometry,  67,  87, 106 
Photomicrography,  221,  856 


Physiol :  530 

simple  experiments  in,  541 

without  apparatus,  486 
Piano;  321 

repolishing,  189 
Piccolo :  40 

Up  plate,  188 
Pickles,  acetopathy  and,  487 
Pictorial  composition,  888 
Pictures :  868 

damaged,  378 
Pig  iron,  88 

Pigment,  incombustible,  178 
Pills,  coated,  14 
Pinhole  camera,  78 
Pipe,  delivery  of  water  from  a,  41, 64 
Pipes  :  cement  for  socket,  857 

hot-water,  313,866, 460 

greenhouse,  40, 486 

lead,  362 

organ,  voioing,  446 

rust  in  water,  218 

water,  818 
Piston:  66,811 

packing,  Brandon's,  846 

valves,  262 
Pit  for  tender  p'ants,  65,  86 
Plan,  colouring,  88 
Planes :  greasing,  468 

iron  v.  wood,  468 
Planetoids,  167 
Plant,  a  laughing,  355, 417 
Plantt :  breathing  of,  131, 440 

pit  for  tender,  66, 86 

some  little  known  of  tbe  Flora  Medica, 
147,  171, 888,  866,  888,  808,  881,  868, 
878, 887, 417. 484,  460, 481, 489, 684, 566 
Plaster :  pedestal,  670 

statuettes,  484, 608 
Plate,  cleaning  silver,  463 
Plates  :  cutting  stencil,  464,  488 

Dr.  Yogel's  isoehromatio,  175,  364 

improved  dry,  183 

sensitive,  886, 867 
Plating  dynamo,  164,  800,  811,  818,  860, 

876, 896,  417 
Platinum :  printing  without  development, 
888 

soldering,  487 

spongy,  87, 108 

test  for,  608 
Plenroeigma  angulatum  and  its  spectra, 

S3 
Pliers  and  spanner,  oombined,  493 
Plummer  blocks,  angle,  90, 110 
Podura,  67.  67 
Poieon :  arrow,  233 

8oake,659 
Poisoning,  lead,  4S0,  419 
Poiaonoua  nature  of  animal  exhalations, 

443 
Po'ansitlon,  880, 400,  464 
Polarisoope,  micro.,  151 
Pole  lathe,  82, 127,  287 
Polish,  464 
Polishing :  amber,  183 

oalo-epar,  tt97 

cedar  cabinet,  672 

tbonite,  884 

marble,  40 

nickel-plating  and,  8,  57, 104,  181, 147, 
170 

steel,  482 

tortoiseshell,  64 

woodwork,  10 
Population  and  area,  41 
Porcelain:  1Z6 

colouring,  881 

ware,  gl*se  for;  243,  559 
Porthole*  of  oy  Under,  6j» 
Potash,  caustic,  68,  67,  b6 
Potasulum,  218,  242,  861 
Poultry  hopper,  176, 318 
Power :  for  circular  sew,  108 

water.  360,  418 
Press :  Cole's  self-inking  printing,  885 

economical,  858 
Pressure :  198 

atmospheric,  339 

indie  iting  air,  896 
Price's  universal  la*  he,  806,  830,  861,352, 

892 
Printing  :  engine*,  working,  378 

methods,  photographic,  557 

on  wood,  84 

press,  Cole's  self-inking,  885 

telegraphs,  telephonographs  and,  3 
Problem :  129, 160, 178, 196,  318,  836,  876, 
499,646 

dynamical,  243,  481 

egg,  40 

for  the  seaside,  400, 489 

in  maxima  and  minima,  370,  390,  396, 
413 

mechanical,  422 

permutation,  86 
Propulsion  of  stea  whips,  889, 866,875 
Public-house  on  Mount  Hamilton,  890 
Pulley,  485,  504 
Pulleys:  belt* and,  18 

perforated.  164 
Pump :  334,  335,  357, 422 

Abysiinian,  868 

filter,  simple  form  of,  5 

mercury,  335 

sewage,  485 

steam,  604 

valve,  484 

vapour,  129 
Punch  work  :  practical  detail*  of,  887 

with  the  anvil,  667 
Putty :  lime,  608 

Scotch,  40,  64, 188. 198 
Puasle,  a  mathematical,  871, 896 
Pussies  :  and  the  pyramids,  mathemetioal, 
412 

two  geometrical,  119 


Pyramid,  angle  of  side  of  Great,  886 
Pyramid  angles,  881, 871, 419 
Pyrogallol,  development  by,  I 
Pyroligneoue  add,  439 
PyroxUin,13 


QTJADRA WT  vernier.  188, 158 
Query:  engine,  880,340,8607886,811 

lathe,  988 

optical,  868 

organ,  606 
Quick  return  motions,  141 


BABBIT  pest  in  New  Zealand,  808 
Rice  to  Edinburgh,  547,  671 
Radius  of  gyration.  266,  811 
Hallway :  bicycle,  363 

collision,  Hoylake,  88 

gauge,  441, 461, 488,  508 

—  origin  of  the,  566 

race,  66 

signal  returns,  807 

speed  and  long  runs,  435, 466 

ticket,  an  ancient,  868 

wagg  >n  springs,  858 

Wotton,  189, 568 
Railways :  and  accidents,  466 

overwork  on,  189 

portable,  660 
Rainfall:  460 

and  eunspots,  664 
Ram,  hydraulic  pumping,  660    ' 
Range :  boilers,  water  supply  for,  11 

finder,  457, 481 
Raspberry  drink,  400 
Rate,  571 

Raub'e  thermo-eleotrlo  battery,  997 
Rasor,  129, 150 

Reamers,  something  about,  848, 410 
Recipes,  job  dyeing,  6 
Reoordon'e  eleotro-magnet,  463 
Red  eonorete,  88 
Reeds,  bassoon,  238 
Refining  gold,  441 
Reflectors,  silvering,  111 
Refractor,  great  Lick,  461 
Refrigerator  :  561 

a  field,  100 

cheap  f  reeving,  480 
Regulator:  880 

new  electric  458 
Repairs,  watoh,  106,  111,  880,989 
Reservoir,  150, 848 
Resins,  gums  and,  448 
Resistance,  188 
Retouching  medium,  881 
Revenge,  a  cobra's,  566 
Reversing  gear,  42 

Reviews:  .     _   .   __ 

Astronomy  for  Amateurs,  by  J.  A.  w, 

Oliver,  93  „  „  ^     . 

Cotton  Manufacturing,  by  0.  P.  Brooke, 

488 
Miscellaneous,  186, 448 
My  Life  and  Balloon  Experiences,  by 

Henry  Cox  well,  137 
Practical  Education,  by  a  G.  Leland 

183 
Stair  Building,  by  James  H.  Monokton, 

448 
Standards  of  Length,  by  0.  M.  Bead, 

M  R    447 
The  Amason  Provinoee  of  Pern,  by  H  . 

Guillaume,  187 

Revolving:  magnet,  Ritchie's 381, 241, 38 
882 

stereoscope,  46  J 
Richard's  steam  trap,  804 
Richardson,  Dr.,  on  ideal  food,  60, 76, 97 , 

119, 186,  806 
RioUneon's  self-fixing  castors,  881 
Ricin,  the  toxic  ferment  contained  in 

castor-oil  seeds,  472 
Ridges  and  banks  of  the  lunar  marie,  476 
Rings:  angles,  448, 486 

Paoinotti,  19 
Ringworm,  869, 877 
Ritchie's  revolving  magnet,  881, 941, 937, 

839 
Roget  slide-rule,  8 
Roller  for  drop  scene,  65 
Rollers  for  wringing  maohincs,  199,  833, 

260 
Roof:  iron,  177 

shed,  197,  219, 889 
Roofing  felt,  261 
Ropeways,  wire,  185 
Roses,  attar  of,  233 
Rosin,  dissolving,  860 
Rouge,  530. 660 

Royal:   Astronomical     Society,     annuel 
meeting  of  the,  81 

Society,  soiree  of,  302 

Victoria  hall,  190 
Rubber:  staining  vulcanised,  866 

substitute,  manufacture  of,  378, 886 
Rubbers,  bicycle,  134 
Rudder,  16, 38, 63 
Ruhmkorff  coil,  111 
Rule  and  paoer-knife,  6 
Russia :  coal-fields  of  South,  3S8 

liquid  fuel  competition  in,  64 

tobacco  growing  in,  621 
Russian  baths,  phvtiologioel  effects  of,  488 
Rust :  in  kitchen  boier,  175, 195, 318 

in  water  pipes,  818 

preventing,  888 

protecting  iron  from,  286 
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Safety :  bicycles,  193 

lamp,  Walkers,  96 

lamps,  11,391,414 

rear-driven,  875 
Stfety- valves,  spring  J  for,  310,  833, 856 
Sail  for  canoe,  133 
St.  Paul's  organ,  11,  IS 
Sand-blast  for  flies,  309 
Satellites,  eclipse  of  Jupiter's,  475 
Saturn,  7,  32, 61,  79, 101, 122, 167, 168, 215, 

233,266 
Bance,  Indian,  551, 

Tapps',  566 
Saw:  circular, 4S2 

hammering  and  timber  sawing,  523 

mill  machinery,  899, 460 

power  to  drive  a  circular,  102 
Sawerthal,  comet,  167, 214 
Saws :  band,  60 

thin  v.  thick,  689 
Scale  :   formula  lor  gradually  decreasing, 
244,  287,  310 

from  castings,  cleaning,  8? 
Scales,  reblacking  the  line*  iu  ivory,  14 
Scene  painting,  420 

Science  and  Art  May  examination0, 182 
Science  and  theology,  433 
Scientific  amusements— straw  toys,  453 
Scientific  News  :  6,  80,  53,  77, 100, 121, 
143,  166. 187,  212, 232, 254. 278, 801, 325, 
849,  867,  889,  411,  432,  455,  474, 498, 
620,  644,  66  J 

Scientific  Societies: 
Aeronautical,  482 

Astronomical  Society  of  France,  121, 253 
474  ' 

East  London  Microscopical,  142 
Liverpool  Astronomical,  6,  77, 166,  800, 

454 
Manchester  Microscopical,  52. 232 
Royal  Astronomical,  52,  166, 252,  349 
Royal  Meteorological,  99, 186,  278, 388 
Royal  Microscopical,  99, 800 
Western  Microscopical  Club,  53, 253 

Scissors,  steel  for,  111 

Scotch:  express  trains,  441,  461 

putty,  40, 64, 188, 193 
Scotchmen,  flying.  480,  623 
Scott's  boilexs,478,  600,  624 
Screen :  859 

focussing,  377 
Screw :  109, 461  ' 

pitch  of,  442,  461 

steamer,  model,  433 
Screw-catting :  14, 19,  40,  63,  61, 199,  220, 
812, 333 

guide,  Britannia  Co.'s,  26 

multiple  thread,  671 
Screw-gears,  24 
Screws :  484 

—  Bunter's  improved,  228 
Seeing  what  does  not  exist,  526 
Selenographical,  122 
Sensitive  plate*,  335,  357 
Sewage  pump,  435 

Sewing  machine  motor,  battery  for,  176 
Sextant :  distorted  image  of  sun  in,  302 

glasses,  525, 564 
Seymour's  lathe  and  plantr  tool,  496 
Shafting,  196 
Shaking  hands,  16 
Shark,  backbone  of,  439 
Shed  roof,  197,  219,  239 
Sheep  dip,  199 
bhellac,  486 
Sherry,  13 

Ship,  change  of  trim  in  a,  899 
Shock  coil,  41 
Shocking  colL  860.  878.  899 
Shocks  from  a  baeiu  of  water,  378, 399 
Shoes  tennis,  289 
Shooting,  160, 154 

Shop  door,  electric  contact  and. .,  14 
Shutters,  instantaneous,  342 
Siemens  armature,  winding,  263,  309,  355, 

398 
Sight-feed  lubricator,  194 
Sightseer's  headache,  332 
Signalling :  608 
V  block,  312,  831 
Signboards,  enamelled  iron,  379 
Signs,  enamel,  569 
Silica  brickr,  38 
Silk,  artificial,  187 
Silks,  wild,  84 
Silver  :  chloride  of,  379,  399 

in  plaster  mould,  casting,  418 

nitrate  of,  266 

oxidised,  283 

plate,  cleaning,  468 

solder,  630, 650, 671 
Silvering  reflectors,  111 
Single-needle  telegraph,  288.  357 
Siphon,  an  automatic  inermittent,  164 
Skates,  racing,  258 
Skeletons,  preparing,  197 
Skin  disease,  606 
Skulls,  cleaning,  463 
Sky  and  moon,  358 
Slate  :  cistern,  joints,  41 

roof,  preservation  of,  129 
Sleeplessness,  the  treatment  of,  544 
Sleetover,  fiOti 
Slide :  front,  semi,  11 

lathe  beds,  front,  413 
Slide-rule:  398 

for  electricians,  472 

Boget,8 
Elides  :  microscope,  133 

wax  cell  for  microscope,  29 
Slide-valve  indicator.  Cooper's,  493 
Smelting  metallic  oxides,  GuG 
Smith's  tires,  blast  Ian  for,  162 
Snake  poison,  659 
Snakes,  attractive  power  of,  82 


Soap-bubble  solutions,  315 
Soap-bubbles :  66,  86, 130 

Mr.  Boya's  experiments  with,  274 
Soapstone  or  steatite,  164 
Socket  pipes,  cement  for,  357 
Soda:  220 

crystals  v.  soda  ash,  369,395 

decomposition  of  water  and  absorption 
of  carbon  dioxide  by  caustic,  34S 
Sodium,  chloride  of,  530 
Soiree  of  Royal  Society,  3")2 
Solar  system  molecule,  332 
Solder :  blowpipe,  177, 196,  219 

brazing,  2i4 

cold,  626 

for  aluminium,  37 

silver,  630,  660,  671 
Solderine  :  262.  333, 356, 484 

fluid,  chloride  of  zinc,  218,  259. 

joints,  175,  195 

platinum,  487 

si'v<*r,  651 

solution,  151,  175,218,259,262 
Solution  :  422 

electrical  battery,  333 

Farrant's,  199 

for  removing  whitewash,  218 

indiarut-ber,  199 

soldering,  164, 175, 218, 289 
South,  alternate   sub  mergence  of  north 

and,  332 
Southern  heavens  and  earthly  gradients,234 
Southern  hemisphere,  longitude  in,  255 
South- Wo  item  engine,  129 
Space  of  fonr  dimensions,  396,  668 
Spanner  and  pliers,  combined,  492 
Spinners,  WiUar'a  improved,  248 
Spar  working,  372,  502 
Spark  for  gas-engine,  360 
Sparking,  36 

Sparrow-swallowing  frogs,  122, 147 
Specific  gravity,  483 
Spectra  :  of  oxygen,  382 

of  Pleurosigma  angulatum,  82 
Spectroscope :  direct-vision,  66 

how  to  construct  a  table,  518 
Spectro-telegraphy,  559 
Specula  :  choice  of,  335 

focal  length  of,  390 

short- focus,  11 
Speed  :  of  dynamo,  estimating,  9, 84 

of  engine,  486 

of  wheels,  487 

railway,  435,  459 
Spermaceti,  443. 462 
Sphere,  how  to  turn  a,  12 
Spheres,  blowing  hollow  glass,  84 
Spinning :  metal,  281 

pole-lathe,  82, 127,  237 
Spiuers  and  sulphate  of  sine,  128 
Spirit-level  for  cameras,  206 
Spirits  :  methylated,  286,  397, 416,  431 

wines,  &c,  12 
Spokes,  cycle,  832 
Spongy :  iron,  813 

platinum,  87, 108 
Springs :  bearing,  106,  286 

for  safety-valves,  247, 310,  333, 856 

formula  for  spiral,  567 

watch,  240 
Spur  wheel  moulding  from  a  segment  and 

splnile,  4 
Square  root  of  -4  an  impossible  quantity,  897 
Squares  magic,  34,  6U.  81, 101 
Stage,  a  new  mechanical,  117 
Stain  from  oak,  150 
Stained  glass,  530 
Staining  bookshelves,  379 
Stains :  acid,  401 

ink,  423 

yellow,  in  finished  ootton  cloth,  34,  81 
Stamping  iron  sheet,  63 
Star :  catalogue,  modest  demand  for  a,  255 

maps,  218 

new,  in  the  trapezium.  31,  61,  79,213 

—  red  near  Alpha  Cygni,  280 

—  variable,  188 
occultation  of  a,  by  Jupiter,  375 

Starch,  effect  of  cooking  on  the  digesti- 
bility of,  142 
Stars  :  diameter  of  the  fixed,  379,  411,  433, 
477,512,621 
double,  31 

fixed,  magnitude  of,  379 
in  the  trapezium  of  Orion,  small,  144, 

188,  218,  233 
occultation  of,  214 
variabl »,  475 
Static  electricity,  experiments  in  with  the 

incandescent  lamp,  323 
Statics,  462,  482,  527 
Statuettes,  plaster,  503 
Stauffer  lubricator.  34 
Steam :  311,  313,  37G,  398 
between  scraped  surfaces,  349 
boiler,  water  in,  112 
boilers,  15,  831 

—  dirty  water  in,  132 
chest,  40 

condensing  exhaust,  80 
engine,  177,  23 J 

—  economv,  59 
heating,  37,  106,  485 
launch,  1<»9,  130,  309,  33-' 
pressure,  112 

pump.  506 

trap,  Richard's,  201 

valve,  41 
Steamer,  model  screw,  833 
Steaming  hay,  552 
Steamship*  :  progress  of,  516 

propulsion  of,  329,  355,  875 
Steatit;  or  soapiton?,  151 
Steel:  110 

boring  hard,  112 

bromine,  method  of  estimating  manga- 
nese iu,  149 


Steel:  costings,  83,  If 9 
chemical  analysis  of,  131 

melted,  368,  377 

polishing,  482 

strips,  annealing,  312 

welding,  89, 109, 130, 172 
Stencil  plates,  cutting,  464,  433 
Steno-telegraphy,  533 
Stephonium,  the,  59 
Stereo  metal,  376 
Stereoscope,  revolving,  402 
Stereotype  casting,  90 
Still,  an  automatic,  367 
Stoat,  the,  375 
Stone,  the  philosopher's,  117 
Stonework,  preserving,  411 
Storage :  battery,  18 

cells,  220,  240 

tanks  for  coal  tar,  194 
Story,  the  crank'*,  276 
Stove,  drying,  378,  418 
Strains:  312,  421 

breaking,  9,  33. 80,  421 

on  arches,  crushing,  420 
Straw  toys,  453 
Strength  of  materials,  17,  38 
Strikes,  certificates  and,  285 
Suction  and  forcing  fans,  307 
Sulphur:  dissolving, 441 

manufacture  of  chloride  of,  50 

valency  of,  418,  421,  440 
Sulphuric  anhydride,  lecture  apparatus, 

for  making,  496 
Sulphuretted  hydrogen,  130,  194 
Sumatra,  island  of,  400,  420 
Sums,  self-testing,  376 
Sun  :  age  of  the,  18 

and  moon,  parol  ax  of,  122 

distorted  image  of  in  sextant,  332 

mock,  283 

observations,  483 

partial  eclipse  of  the,  545, 564 

photographing  the,  424 

observing  the,  475 

posi*     1  of  the,  122 

bhining  through  tunnel,  332,  355, 878 

spots  and  rainfall,  564 

tables  for  converting  longitude  of  into 
R.A.,  850, 851,  390 
Sundial,  17, 81, 38,  78 
Sundials:      historical,     theoretical    and 
practical,  27 

vertical,  196,  219,  239,  260 
Sundry  places,  divers  matters  in,  32 
Sunset,  red  sky  at,  350 
Sun's  rays,  188 

Sunshine  recorder,  Jordan's.  213 
8unter'a  improved  screws,  228 
Surface:  condensing,  244 

gauge,  Walker's  ad j  istable,  29 
Survival,  193, 282, 835,  S77,  418, 46 0,  481 
Surgical  operation,  new.  548 
Surveying,  theodolite  and  compass,  261 
Swell :  box,  16 

organ,  16,  35, 259, 286, 309 
Switch :  312,  398 

automatic,  312 

peg-board,  312 
Symbols,  new  algebraical,  423,  411,  530 

TAILS,  Indian?  with,  231 

Tank :  bursting  pressure  of,  133,  242,  261 

cement  and  fishes,  454 

filler,  automatic,  240,  260 

water,  380,  485 
T*nks  :  for  coal-tar,  storage,  194 

for  spring  water,  154 
Tap,  water,  111 
Tapes,  painting.  530 
Tapp's  sauce,  566 

Taps  of  standar  1  si«e,  making,  661 
Ten,  Indian  and  China,  82, 125,  500 
Technical :  analysis,  simple  exercises   in, 
163 

and  practical  education,  437 

educition  bill,  232 

instruction,  888, 454 
Teeth,  circular-saw,  434 
Telegraphs :  needles,  266,  288 

S.N.,  288.  357 
Telegraphio   communication  with   light- 
ships. 450 
Telegraphs,  printing,  and  telephonographs 

2 
Telegraphy,  483 

acoustic,  220 

duplex,  398,  418 

steno,  536 
Teleology,  tigers  an  1, 145, 193,  217 
Telephone :  14, 87, 151 

apparatus,  balanced,  116 

appliance,  378 

creaking  noise  in,  200 

diaphragm  of,  87, 108, 130 

"  E.M.,"4l,204 

wires,  renewing,  24 
Telephones :  a    simple  arrangement  for 
setting  the  magnets  nt.  84 

on  the  "  K.M."  and  otfi- ■■  ".'  138,204 

string.  460 
Telescope  :  38,  84,    1^3,    ..4.  r  «,  167,  521 
530 

miking.  390 

obj  oct-fflu-s  f '  /  \.j-y*  v.'....hy,  G3,  78 

reflecting,  If 
Telescopes  :  '■  •  • 

big  v.  mod... LLe      .'» 

oil,  350 

patent  410 
Telescjj  :o  p'.. .  ;.;riphy,  110 
Tempo-  u.' 1  .* .  '■<>  •,  289 

the  Vr.w'a,  "{$ 
Tcm>.>t.-«a"  tu'niug chisels,  135, 153 
Tenu't:  ■  .".  ,313,3^8 

f'i    ■■.".:•• 
T   ..-:  'i:    r.  a  ..ord,  261 
i'-rro  :*.M._jy  oi  mec'ianical  science,  255 


'  Terre  verte,  487, 508 

Test:  for  mercury,  175 
for  platinum,  509 
insulation,  400 
Testing  :  bleach,  383, 400 

lenses,  299 
Tests :  electric,  289 

for  gold,  40,  85, 193 
Testing :  bleach,  880,  400 
lathe  heads,  15 
lenses,  299 
oxygen,  90, 131 
the  compass,  12, 17 
Theodolite  and  compass  surveying,  261 
Theology,  science  and,  433 
Theory :  of  batteries,  80 
of  electricity,  103, 126 
of  the  Leclanchc.  354,  377, 399 
Thermo-electric  battery,  Raub's,  297 
Thermometer,  90, 110 
Thirteen,  the  fatal,  891,  411,  433 
Thompson's,  Prof.  S.  P.,  method  of  depot! 

ing  the  heavy  metals,  614 
Threads,  Gerard's  new  textile.  270 
Throttle-valve  grinding,  376,  398 
Thunderstorms,  376,652,561 
Ticket,  an  ancient  railway,  353 
Tigers  and  teleology,  145, 193,  217 
Tiles,  313 
Time  :  balls.  462 

diagram  showing  the  equation  of,  82 
Tin  :  separation  of,  108, 130, 194 

vessels,  noxious  salts  in,  389 
Tinning :  and  cleaning  copper,  440 

brass,  569 

improved  process  of,  342 
Tints,  oolour,  apparatus  for  oompiriion 

of,  185 
Tobacco :  amateur  manufacture  of,  109 

growing  in  Russia,  521 

navy-cut,  551 

nicotine  in,  551 
Tombstones,  peculiar  dates  on,  19 
Toning  bath:  borax,  214,  262 

tungstate,  289 

lime,  289 
Tool:  depthiug, 357 

post,  a  rotary,  296 

Seymour's  lathe  and  planer,  496 
Tools :  about  cutting,  453 

electrical,  377 

handy,  124 

lathe,  648 

machine,  keeping  bright,  569 

metal- turning,  519 
Tooth,  broken,  4S5 
Top,  Manet's  induction,  96 
Traction :  engine,  461 

increascr,  Craven's,  339 
Train,  Langfleld's  method  of  heating,  22* 
Trains,  Scotch  express,  441,  461 
Tramcars,    electro-motor     suitable     f« 

driving,  148, 191 
Tram-engine,  199 
Tramway,  electric,  106 
Transferrotype,  139 

Transformers:  direct,  125.  170,  191,  IE 
215, 220,  236, 247,  287,  570 

improvements  io,320, 384 

Mordey  and  Webbar'a  471 
Transit,  390 

Transmitter,  carbon,  172 
Transparencies,  421, 443 
Trap,  Richard's  steam,  201 
Treoizand  anchovies,  413 
Trapezium,  small  stars  in,  31,  144,  21 

233 
Tree?,  twisted,  83, 103, 125,  46  \  502 
Triangle,  base  of  isosoeles,  265,  2S0,  28 

835 
Trick  with  figures,  410,  627,  569 
Tricycle,  111,  171,  464,  56* 
Tricycles,  tandem  or  sociable,  176, 196 
Trigonometry,  265, 288 
Trouvu  moist  battery,  36 
Trouvc's  electric  megascope,  207 
Tub,  oval,  150 

Tuberculosis  in  milch  cattle,  192,  217 
lubes  :  blacking  inside  of  brass,  484 

for  compensated  pendulum,  zinc,  355 

influence  machine  and  vacuum,  485 
Tubs,  ice-cream,  549 
Tumours,  acetic  acid  and,  486,  535 
Tungstate  toning  bath,  239 
Tunnel :  Box,  286,309,  332,  355,  376 

noise-in  a,  832 

sun  shining  through,  332,  355,  376 
Tunnels,  remarkable,  572 
Turbine :  485 

and  electricity,  650 

or  waterwheel,  12,  36,  60,  106, 150,  303 
328,  375 

small.  238 
Turkish  bath,  108,  150 
Turning  sjjysols,  tempering,  135, 153 

curve,  5b 

iudiarubber,  359 

spherical,  12 
Turret  clook :  237,  257,  280,  331,  353,  37< 
416,439 

maintaining  spring  for  small,  1SS,  217 

nuking,  803,  396 
Twist  drills,  418,  439,  460 
Twisted  trees,  83,  103, 125,  460,  502 
Two-tint  writing,  85,  12U 
Type  :  metal,  442 

writer,  ink  for,  10 

—  riobons  and  inss,  5-7 

—  the  bar  lock,  217 

UMBROMANIA,  75 

Universal :  geared  cuttiug-frame,  2S5 
lathe,  Price's,  308,330 

VACUUM:  418,  608 

euuduc  ibility  ota.  -33 
Valve  :  check,  46<,  483,  t03 
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ir,  designing,  134 

876,  898 

f  smith's  bellows,  129 
62 

lor  safety,  987,  310 
magnetic,  475 
black,  268 
spirit,  87, 108 
trs  and  dynamos,  176, 196 
ns,  oil,  418 
if  480,  440 
j:  light  o»rt,  13 
xst  plates,  248 
:  albumen,  166 
pathology  of,  481 
lism:  664 
ation,  666 
wand  evolution,  604,  526,527, 

iffeot  of  descending  gradient  on, 

.rthln  her  orbit.  122. 167 

g  :  church,  154, 174, 194 

ae,  602 

a:  869.899 

,  fan,  374 

,86 

f ,  ship,  608 

aadrant,  122 

coil,  106 

,  196,  219, 239,  269 

irve  of,  266 

stro-motor,  296 

ill,  the  Royal,  190 

sr.  181, 161 

icient,  464 

U,  the,  517 

ridge,  height  of,  505 

.0 

680 

ing.  332,  355 
3,  102, 110,  146, 192,  281 
10 

ah  for,  418 
o,481 
of  the  eclipsed  moon,  123 


Vivian's  improvement*  in  alloys,  666 
Vogel's,  Dr.,  isoohromatie  plates,  864 
Voicing  organ  pipes,  440 
Voltmeter :  199, 248 

and  controlling  apparatus,  49 
Volunteering,  86 
Vuloabestos,  358 
Vulcanised  rubber,  staining,  356 


WAGGON  springs,  railway,  869 

Walls,  damp,  421 

Warbles  in  cattle,  81 

Watch :  centre  seconds,  111,  188 

Geneva,  886,  867 

musical,  86, 130 

plates,  frost  on,  423 

repairs,  106,  111,  131, 199,  220, 239 

springs,  240 
Watches,  electric  alarm  clock  <  and,  96 
Watchmaker's  :  apprentices,  519 

hands,  perspiring.  486, 604 
Water :  composition  of,  336 

cooling,  199,  240 

delivery  of,  from  a  pipe,  41,  64 

endless  chain  for  raising,  174, 2c  9 

fittings,  hot,  40 

in  steam  boiler,  112, 132 

motors,  313, 503 

pipes,  rust  in,  218 

power,  374,  378,  418 

softening  and  purifying,  342, 859 

tank,  880, 486 

tap,  111,  216 

the  moon's,  7,  55,  80,  101,  123,  144, 169, 
235, 477 
Water-colours,  moist,  652,  570 
Water-motor,  899,  400 
Water-power  for  lathe,  859. 377 
Waterproofing :  indiarubber  solution  for, 
199 

paper,  608 

straw  cardboard,  313,  334 
Waters  of  the  Flood.  7 
Waterwheel :  bucket  speed  of,  11Q.,  -. 

or  turbine,  12,  86,  6U,  1C6, 150,  8u3,  828, 
375 


Waves,  oil  on  the,  401 
Wax :  artist's  modelling,  569 

paraffin,  357 
Weather :  107 

glass,  chemical,  607, 628 
Weighing  machine,  simple,  288,  302 
Weight :  of  live  fish,  571 

of  rope,  breaking,  670 
Welding  :  electric,  practical  applications 
of,  616 

steel,  89, 109, 130, 172 

tanks,  400 
Well,  hard-water,  153 
Westinghouse  brake,  the    quiok-aoting, 

163.  169 
Westminster  bridge,  old.  652 
Wheatmeal  bread,  12,  36,  62,  81, 89, 106, 

129, 160,  417 
Wheel :  lathe,  463 
Wheels  :  400,  486, 550 

bevel,  moulding  without  full  pattern, 
140 

crown,  89 

cycle,  making,  40,  68 

emery,  806 

patterns  for  ohain,  610 
White :  enamel  for  iron,  151 

fish,  326 
Whitewash,  82, 369,  416,  437 
Willar's  improved  spanners,  218 
Wimshurst:  machine,   a   cheap  but  effi- 
cient form  of,  34, 126 

—  or  Voss,  9, 131,  358,  399 

—  reversibility  of  the,  67 
plates,  varnish  for,  S43 
to  Mr.,  220.  607 

Winding  :  bobbins,  313, 461,  651 

electro-magnet,  422 

field,  336,  360 

Siemens  armature,  260,  309,  355,  398 
Window  panes,  frosting,  268 
Wire :  fencing,  putting  np  barbed,  602 

galvanised  iron,  886, 857,  398 

gauge,  American,  177 
elix,  motion  io,  880 
incandescent,  880 
ropcw*y*4l95 


Wires :  overhead,  400 

renewing  telegraph  and  telephone,  84 
Wiring,  electric,  650 
Witches,  suffering,  to  live,  469 
Woltingham  Observatory  circular,  168 
Wood :  bearings,  18 

oending  hard,  671 

drying,  90, 110 

fastening  velvet  to.  154, 175 

jointing  thick,  64, 86, 108 

preserving  process,  639 

printing  on,  84 
Wood-lice  in  cacumber  frames, 448, 468 
Woodwork,  polishing,  10 
Wotton  railway,  189,  668 
Words  and  their  origin,  459 
Work,  looomot  ve,  189 
Working  :  object-glass,  372 

printing  engine,  390 
Workshop  stool,  a  handy,  105 
Worm -ea- en  furniture,  464,  483 
Worms  in  parrots,  288 
Wotton  railway,  568 
Wringing  machines,  rollers  for,  199,  889 

260 
Writing,  two-tint,  86, 129 


YELLOW    stains  in  finished  cotton 
cloth,  34, 81, 103 


Z  BBO.  factorial  of,  670 
Zinc :  blacking,  90 

brass  and,  19 

chloride  of,  163 

japanning,  460 

Leclanehe,  262,  287 

paint,  860 

plate,  89 

pure,  87 

soldering  fluid,  chloride  of,  174,  218, 889, 
269 

sulphate  of,  spiders  and,  188 

tubes  for  compensated  pendulums,  365 
Zincs,  amalgamating,  886 
Zodiacal  oounterglow,  302 
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T.  iptnriciL,  105 

»r*,  479 

ardin's  imp:  ore  men  tt 

?ic*l,  93,  187,  226,  293, 

,427 

rie,13.  236 
ometer,  242 

t's  prooew  for  obtain- 

g  an.  657 
crating  gases,  641 
»wton't  laws,  74 
gas,  299 
127 

ed,  116 

8iemens',  260,  355,398 
sees,  457 
tin,  410 
>d,164 


ivigable,  469 


and  discharging  ap- 

oli>ht,506 
,240 
aub's,  297 

ia,36l 
the,  287 

ig,  62, 84, 107 

,66 

trio,  518 

practical,  28,  71,  169, 
',  363, 406 
110,196,240,261,287, 

834,420 

from,  46,  225,  269,  888, 

Id  lug  without  a  fall 


,356 

deal  details  of,  62, 164, 

3 

itei  In,  194 

137 

ctrlo,  461 


.her,  116 


» make  a,  49 
rith  soap-bobbles,  275 
Westinghonse,  168 
eking,  846 

lling  maohine,  47 
atting  guide,  i  6 
ag,  110, 161 
n  light  in*  428,450 
i  i_ak»,222 


CAMERAS,  spirit-level  for,2o6 
C«uo*,  rig  fur,  89 

C  ipilUrjr  attraction,  cxp»riine"t  in,  865 
Carbonic  anhydride,  app»r*tn«   iuc  pre- 

paring,  29 
Carmine  injeotioni,  25t 
Castors,  Bioktnsoa's  self-fixing,  221 
'  -•  ntre-rest,  new,  518 
Cttttin  :  end  lew,  for  raMng  water,  174 

wheels,  patterns  f  o",  64U 
Chamfer  gauge,  Perkins  draw-knife,  410 
Chemical  and    physical    ehauge,  ezperi- 

mente  Ulnstratlng,  297 
Chinese  kites,  140 
Chromatrope,  new,  5i7 
C  j-ouit :  altering  bell,  62, 84, 107 

closed,  bell  ringing,  66 
Cistern,  stresses  on,  127, 170 
Olaviharp,  the.  43 
Oleomedes,  214 
Clock :  electrical  alarm,  18, 286 

maiataioing  spring  for  km  ill  turret, 
188,878 

pendulum  for  electric,  877 
Clockwork,  bellostat  without,  171 
Coil,  medical,  857,  898,  419, 421 
Coils,  indaotion,  170,241, 821 
Cole's  self -inking  printing  press,  826 
Colour  tints,  apparatus  for  comparison  of, 

Comet  Sawerthal,  167 
Commutator,  188 
Condenser,  312 
Cantos,  418 

Contact,  door,  14, 605, 569 
Continuous-ringing  bell,  168 
Cooks,  another  boon  for,  116 
Cooper's  slide-valve  indicator,  49S 
Copper :  boiler,  64 

bottom,  18 
Crank -pins,  method  of    inserting  and 

securing,  496 
Crank's  story,  the,  276 
Cra  Ten's  improved  looomotiTei,  881 
Cupola,  foundry,  74,  885 
Cotter-bar:  Haydon,504 

frame,  uniYersal  geired,  286 
Cutting:  machines,  universal, by  London 
Lathe  and  Tool  Co.,  228 

tools,  468 
Cycle  wheels,  68 

Cycles,  enamelling,  oven  for,  174 
Cyclometer,  5v0 

D  AMOISBAT7,  280 
Depthing  tool,  857 
Designing,  maohine,  211 
Details:  of  blacksmlthing,  61,  164,  277, 
824,427,478 

of  punch  work,  887 
Diameters  of  fixed  stars,  417 
Differential  thermometer  alarm,  242 
Dip  of  magnetic  needle,  456 
Dog,  Hall  lathe,  454 
Door  oontaot,  14, 505, 669 
Drawing  instrument', some  new,  449 
Drechsel's  wash-bottles,  88 
Du  jardin's  improvements  in  accumulators, 

2 
Dynamo :  88, 261 

experiments  illustrating  principle  of  the, 
211,228 

Manchester,  420, 487 

model,  165,  672 

plating,  811 
Dynamos,  improvements  in,  865 

EABTH,  afiV,  impossible,  806 
KootMMiuoei  prtMM,  258 


Blastio  seal*,  the,  419 
aleetrlc :  aUrm  clock,  IS,  236 

—  w«teh,  96 

bell:  oou'trujtkm. 61$ 

—  fitting,  practical,  23, 71,  169,  208, 242, 
247,  817,  863, 406 

bells.  109, 110, 196,  240,  261,  3*7,  881,  877, 
878 

—  switch  for,  810, 884, 420 
bobbin  winder,  461 
clock,  pendulum  for,  877 
contact  under  shop  door,  14,  636 
gas-lighter,  4. 9 

Tight,  606 

lighting  by  water  power,  178 

regulator,  new,  452 

safety-Ump,  Walker's,  96 
Bleotrioal :  action  at  generated  in  human 
bodies,  479 

influence  machines,  844, 478 

tram  tray,  106 
El*  otricfaus,  slide-rule  for,  472 
Electricity:  gas-lighting  by,  205 

generetingby  heat,  408 

static,  experiments  in,  with  the  inoan* 
descent  lamp,  824 
Eleotro-looo.,  model,  38 
Electro-magnet,  some  experiments  with 

an,  184 
Electro-motor :  for  tramoars,  148 

reversing,  241 

simple,  118 

Vlau's,  295 
Embrjo«cop»,  Gerlaeh's,  299 
Enamelling  cycles,  oven  far,  174 
Indicts  chain  for  raising  water,  174 
Engine :  beun  blowing,  261 

governor  for  gas,  809 

model,  419 
Bsolisx  Mxosaxio  and  other  telephones, 

188,294 
Entelechlaseopt,  the,  804  - 
Sanation  of  time  diagram,  82 


Experiment  in  capillary  attraction,  865 
Experiments :  illustrating  ohemieal  and 
physical  change,  297 
illustrating  the  principle  of  the  dynamo, 

211,228 
in  physios,  simple,  641 
in  static  electricity,  with  the  incandes- 
cent lamp,  824 
witn  an  eleetro-marnet,  184 
Extracts  from  Bergeron,  45, 226,  269, 883, 

491,585 
Eyepieces  :  215 
astronomical,  467 

FANS,  311 

Filter :  pump,  simple  form  of,  6 

stand,  improved,  518 
Finder,  range,  819, 457 
Hre-ela*m.  automatic,  410 
Fire-brigade  horseshoe,  Liverpool,  14 
Fireproof  flooring,  58 
Fitting  electric  bells,  83,  71,  159, 203,  242, 

247,817,868,406 
Fittings,  hot-water,  85 
Flat  earth  impossible,  805 
Flooring,  fireproof ,  66 
Focussing  motion,  872 
Foundry  cupola,  74, 365 
Freesing  refrigerator,  420 
Fretsawing  attachment  to  foot-lathe,  176 
Front-slide  lathe  bed,  287, 478 
Fuming  box,  how  to  make,  49 
Furnace :  brass,  182 

muffle,  196 
Furnaces,  blast,  silicates  in,  194 


Gr  AS :  apparatus,  improved  form  of,  299 

blowpipe,  pewterer's,  18 

tape,  653 
Q  ui-eugines :  governor  for,  809 

igniting  apparatus  for,  46, 200 

model,  259 
Q  »se*  :  oondensfng.  604 

generating  apparatus  for,  611 
Gas-lighting  by  eleotnoity.  205,  419 
Gauge  :  Perkins'  draw-knife  chamfer,  410 

rail  war,  origin  of,  568 

Walker's  adjustable  surface,  29 
Geared  cutting  frame,  universal,  285 
Gearing,  26, 72, 161,  206, 272, 294,  819, 407 

616,586 
Generator  for  sulphuretted  hydrogen,  66 
Geometrical  pussies,  119 
Gerlach's  embryoeoope,  229 
Governor  for  gas-engine.  809 
Governors,  high-speed,  128. 856 
Graphophone,  phonogramme  and,  458 
Graver's  influence  machine,  478 
Gravity  Lsolanehe,  148, 286 
Guide,  Britannia  Oca  registered  screw 

outtlng,  26 
Gyration,  ralius  of,  246 


HAIB,  structure  or,  282 

Hall  lathe  dog,  464 

Harmonograph.  107 

Harden  cutter-bar.  604 

Heat,  generating  electricity  by,  406 

Heating  by  steam.  37, 107 

Helical  wheels,  206, 272 

Heliostet  without  clockwork,  171 

Heroult's  process  for  obtaining  atamintaui, 

449 
Hives,  bee,  440 
Hopper,  poultry,  218 
Horse-power  of  motors,  108 
Horseshoe,  Liverpool  fire-brigade,  14 
Hot-water :  system,  64, 85 
Human  scale,  449 

Hydrogen,  sulphuretted,  66, 87, 194 
Hydrostatics  and  stresses  on  iron  cisterns, 

127, 170 

IQNITINGr  apparatus  for  gas-engines, 

46,200 
Indian  jagg lers,  242 
Indicator,  Cooper's  slide-valve,  498 
Induction :  code,  170, 241, 821 

top,  Manet's,  97 
Infinity,  what  is,  601 
Influence :  m  •chine,  cheap  but 

Wimshurst,  84, 126 
machine*,  344, 478 
Injections,  carmine,  261 
Instruments,  new,  449 
iron  cisterns,  Hydrostatics  and  i 

127,170 


[stresses  on, 


JAOQTJABD  machines,  85 
Joining  tniok  wood,  86 
Jupiter,  oonjunotloa  of,  808 


KITES,  Chinese,  140 


LANTERN,  portable  magic,  431 
Lathe :  alterations,  262 

and  planer  tool,  Seymour's,  496 

bed  of  front-slide,  237 

dog,  Hall  4^4 

fretsawing  attachm«n\  ^At<tf*OK& 
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Lathe,  front-slide,  478 

heads,  tasting,  15 

holdiog  down  poppet  on,  192 

internal  gear  for,  393 

pole,  83, 127,  237 

Price's  front-slide,  281,  392 

tools,  602, 548 
Laws,  apparatus  for  illustrating  New- 
ton's, 74 
Leelanehe,  gravity,  148, 236 
Lecture  apparatus  for  making  sulphuric 

anhydride.  496 
Legs,  shear,  553 
Lens,  images  formed  by  a,  434 
Levels,  some  points  about,  497 
Lighting,  electric,  waterpower  for,  173 
Lightning,  protection  of  buildings  from, 

428,460 
Liquid,  mechanics  of  a,  250 
Liverpool :  fire-brigade  horseshoe,  14 

locomotive,  353 
Locomotive :  O.N.  single  express,  418 

Liverpool,  358 

]»ndon  and  N.W.  compound,  480 

Planet,  215 
Locomotives :  Craven's  improved,  331 

Midland  single,  102, 149 

R.R.888 

S.W.,  129 
London :  and  N.W.  compound  locomotive, 
480 

and  S.W.  locomotives,  129 
Lathe  and  Tool  Co.'s  universal    milling 
machines,  223 

—  vertical  and  revolving  slide-rests,  557 
Lubricator,  tight  feed,  195 
Lugo  motor,  the,  560 
Lunar  photography,  144 


X ACHINB :  Britannia  Co.'s  milling 
47 

designing,  107,  210 

electrical  influence,  344,  473 
Machines :  Jacquard,  85 

universal  cutting,  by  London  Lathe  and 
Tool  Co.,  228 
Magic-lantern,  portable,  431 
Magnetic  needle,  dip  of,  456 
Magnets  of  telephones,  simple  arrange- 
ment for  setting,  34 
Maintaining  spring  for  small  turret  clock, 

188 
Manchester  dynamo,  420, 487 
Manet's  induction  top,  97 
Man,  255 

Mathematics,  purs,  284 
Maxims,  problem  in,  870, 412 
Measuring  buildings,  110, 151 
Mechanics :  423, 462 

of  a  liquid,  250 
Medical  coil,  867,  893, 419,  421 
Megascope,  Troave's  electric,  307 
Metal,  spinning,  281 
Meter,  view,  131 
Micro-polarfscope.  151 
Microscopical  advances,  98,  137,   226,293, 

447 
Midland  single  locomotive*,  10?,  149 
Milling  machine,  B'itannta  Co.'*,  47 
Minors,  aberrations  of.  479 
Model :  dynamo,  155,  672 

electro  loco.,  38 

engine,  419 

gas-engine,  259 
Monitor,  self-acting  drill,  S93 
Mordey  and  Webber's  transformers,  471 
Motion,  focussing,  872 
Motions,  quick  return,  141 
Motor,  Lugo,  the,  660 
Moulding  spur  wheel  from  segment  and 

spindle,  4 
Muffle  furnace.  196 


NAVIGABLE  balloons.  469 

Needle,  dip  of  magnetic,  456 

Needles,  telegraph,  288 

Newton's  laws,  apparatus  for  frustrating, 

74 
Nickel-platinv  and  polishing.  8,  67,  104 


OBJECT-GLASS  of  telescope,  86 

Observatory,  378 

Odontoprrapb.  515,  536 

Omni-telemeter,  319 

Oojrraph,the,  449 

Origin  of  the  railway  gauge,  568 


PACKING,  Brandon's  piston,  316 
Patterns  for  chain  wheels,  540 
Peg-board  switch,  812 
Pendulum :  compensated,  329 

for  electric  clock,  877 
Perspective,  239 
Pewterer's  gas  blowpipe,  13 
Phonogramme  and  graphophone,  452 
Phosphoric  anhydride,  apparatus  for  pre- 
paring. 29 
Photography,  lunar,  144 
Physical  change,  experiments  illustrating 

chemical  and,  297 
Physics :  experiments  in,  541 

without  apparatus,  427 
Pins,  crank,  method   of  inserting  and 

securing,  496 
Piston  packing.  Brandon's,  346 
Pit  for  tender  plant*,  86 
Planer  tool.  Seymour's  lathe  and,  49G 
'•  Planet  "locomotive,  215 
Plants,  pit  for  tender,  86 
Plating :  and  polishing,  nickel,  8 

dynamo,  311 
Platinum,  spongy,  108 
Pliers,  combined  spanner  and,  492 
Polariseope,  micro.,  161 
Pole  lathe,  83, 127 
Polishing  nickel,  8,  "57, 104 
Portable  magic-lantern,  481 
Poultry  hopper,  218 
Poppet  of  lathe,  holding  down,  192 
Press :  Cole's  self-inking  printing,  325 

economical,  258 
Pressure  :  bursting,  on  tank?,  222 

oentre  of,  242 
Price's  front-slide  lathe,  281, 392 
Printing  press,  Cole's  self-inking,  325 
Problem :  of  maxima  and  minima,  870 
Protractor*,  improved,  449 
Pump:  357 

air,  441 

filter,  simple  form  of,  5 
Punch :  anvil,  making  an,  557 

work,  details  of,  387 
Puzzler,  geometrical,  119 


QUADRANT,  vernier  of,  152 


RACING  skates,  238 

Hallway  :  gauge,  origin  of  the,  568 

ticket,  an  ancient,  353 
Bange :  boilers,  11 

finder,  819, 457 
Raub's  thermo-electric  battery,  297 
Reamers,  something  about,  847, 410 
Refrigerator,  freezing,  420 
Regulator,  a  new  electric,  452 
Resistance,  1S9 
Rest,  oentre,  618 
Return  motions,  quick,  141 
Revolving  stereoscope,  462 
Richard's  steam-trap,  204 
Rickinson's  self-fixing  castors,  821 
Rig  for  canoe,  89 


Roof,  shed,  178,  219 
Ropeways,  wire,  195 
Rotary  tool- pest,  296 


SAFETY  LAMPS:  11 

Walker'*  electric.  96 
Safety-valvts.  springs  for,  310 
Saturn,  61, 167 
Saw  teeth,  circular,  434 
Sawerthal  comet,  167 
Scale:  elastic,  449 

human,  449 
Science  exam.,  333 
Scott's  boilers,  478 
Screw-cutting     guide,     Britannia     Co.'s 

registered,  26 
Screw-gears,  25 
Screws,  Sunter's  improved,  228 
Selby's  battery.  250 
Seymour's  lathe  and  planer  tool,  496 
Shear  legs,  553 
Shed  roof,  178,  219 

bhip,  computing  change  of  trim  in,  393 
Shop  door,  electric  contact  under,  14,  505 
Siemens'  armature  winding,  2G0, 365,  398 
Sight-feed  lubricator,  195 
Silicates,  diagram  of  most  f  us  ble,  194 
Hingis-needle  telegraph,  377 
Siphon,  automatic  intermittent,  164 
tikatee,  racing,  239 
Skew  bevels,  294 
Slide :  for  observing  soap-bubble  films,  345 

semi-front,  11 
Slide-rests,  London  Lathe  and  Tool  Co.'s 

vertical  and  revolving,  557 
Slide-rule  for  electricians,  472 
8lide- valve  indicator,  Cooper's,  493 
Soap-bubble  films,  slide  for  observing,  345 
Soap-bubbles,  Mr.  Boys'  experiments  with, 

275 
Soda,  caustic,  decomposition  of  watei  and 

absorption  of  carbon  dioxide  b. ,  348 
Spanner  and  pliers,  combined,  492 
Spanners,  Willar*e  improve  J,  249 
Spectroscope  table,  how  to  construct  a, 

619 
Spectro-telegraphy,  56) 
Sphere,  how  to  turn  a.  12 
Spherical  aberration,  105 
Spinning  metal,  281 
Spongy,  platinum,  108 
Springs  for  safety-valve*,  310 
Spur  wheel  moulding  from  segment  and 

spindle,  4 
Stand,  improved  filter,  518 
Standard  t%ps,  making,  6G2 
8tar,  new,  in  the  Trapezium,  31 
Stars,  diameters  of  fixed,  477 
Statics,  444, 482 
Steam  heating,  37, 107 
3 team- trap,  HlchardV,  204 
Steel  welding,  110 
Stereoscope,  revolving,  462 
still,  automatic,  867 
Stool,  handy  workshop,  105 
Story,  the  crank's,  276 
Straw  toys,  453 
Sulphurous     anhydride,    apparatus     for 

preparing,  29 
Sulphuric  anhydride,  lecture   apparatus 

for  making,  496 
Sundials :     historical,     theoretical,   and 

practical,  27 
vertical,  260 
Surface  gauge,  Walker's  adjustable,  29 
Switch :  for  electric  bells,  810 
for  telegraphs,  483 
peg-board,  812 
System,  hot-water,  64 


TANK  filler,  automatic,  240, 260 
Tanks,  burst  ng  pressure  on,  222 


Taps :  gas,  663 

standard,  making,  662 
Teeth  of  circular  saw,  434 
Telegraph :  and  telephone  wires,  renewinr 
24 

needles,  288, 377 

switch  f  r,  4S3 
Telegiaphy,  spectro,  560 
Telephone:  74 

apparatus  balanced,  116 

stand,  378 
Telephones:  setting  magnets  of ,  34 

the  "  R.M."  and  other,  138, 294 
Telescope  lens,  86 
Testing  lathe-heads,  15 
Ticket,  ancient  railway,  853 
Time,  equation  of,  diagram  showing,  82 
Time-balls,  462 
Tool :  depthing,  357 
Tool-post,  rotary,  296 
Tools :  cutting,  453,  502 

lathe,  548 
Top,  Manet's  induction,  97 
Toys,  straw,  453 
Tramoars,  electro-motor  for,  148 
Tramway,  electrical,  106 
Transformers :  direct,  170,  821, 38 1 

Mordey  and  Webber's,  471 
Trapezium,  new  star  in,  31 
Trigonometry,  482 

Trim  of  ship,  computing  change  of,  323 
Turkish  bath,  160 
Turning,  spherical,  12 
Turret:    clock,  maintaining   spring  for 
small,  188 

—  clocks,  873 
Two- tint  writing,  14 


TJMBBOBLANIA,  75 

Universal  geared  cutting  frame,  281 


VERNIER  of  quadrant,  152 
Vertical  sundials,  260 
Viau'a  electro-motor,  295 
View  meter,  131 
Violins,  83,  284 
Voltmeter,  49 


WALKER'S  :adj  ustable  surface  gssft, 
29 

electrio  safety  lamp,  96 
Wash-bottles,  Dree  heel's,  38 
Watch,  electric  alarm,  96 
Water :  decomposition  of,  by  oanstfcsak, 
348 

endless  chain  for  raising,  174 
Waterpower  for  electric  lighting,  til 
Welding  steel,  110 

Westinghouse  brake,  quick-acting,  US 
Wheels :  chain,  patterns  for,  640 

cycle,  63 

helical,  206,  272 

moulding  bevel,  without  a  full 
140 

worm,  161 
Willars's  improved  spanners,  249 
Wimshurst  influence  machine, 

efficient,  84, 126 
Winding  electric  bobbin*,  461 
Wire  ropeways,  195 
Wires,  telegraph  and  telephone, : 

24 
Wood,  joining  thick,  86 
Workshop  stool,  handy,  106 
Worm :  gears,  72 
Wheels,  161 
Writing,  two-tint,  14 


ZIPERN0W8KI,  Deri-Btatkytstfi 

formers,  384 
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AND    WORLD    OF    SCIENCE. 


TH1  D1AD-GENTRB  LATHI-I. 

Preparation  of  Wood  for  Turning. 

BEFORE  putting  a  piece  of  wood  in  the 
lathe  it  is  necessary,  knowing  what 
fou  wish  to  make,  to  take  careful  measure, 
0  that  after  it  shall  hare  been  turned  it 
dull  suffice  for  the  intended  purpose.  Be- 
ginners are  very  often  deceived  in  this  respect, 
rhey  think  that  a  selected  piece  is  sufficiently 
Itrge,  and  after  being  rounded  it  proves  too 
jlendtr.  The  fear  of  this,  moreover,  fre- 
quently causes  them  to  fall  into  the  oppo- 
ute  extreme,  and  in.  turning  a  bit  of  costly 
wood  they  lose  in  chips  that  which,  under 
better  management,  would  have  served 
mother  purpose,  or  could  have  been  usefully 
•mployed. 

It  is  necessary,  then,  in  order  to  make  sure 
that  the  piece  whioh  it  is  proposed  to  turn 
will  fulfil  its  intended  purpose,  to  take  a  point 
at  each  end,  and  to  verify  if  from  this  point 
u  i  centre  a  circle  can  be  described  of  a 
diameter  equal  to  that  of  the  cylinder  which 
it  is  intended  to  obtain.  This  plan  will  suffice 
if  the  piece  is  straight,  or  if  it  has  been  pre- 
viously dressed  with  the  hatchet  or  draw- 
knife.  But  if  the  piece  is  not  perfectly 
■traight  it  is  evident  that  when  mounted  be- 
tween centres  the  projecting  part  will  fall  in 
chips,  but  that  the  hollow  part  will  not  be 
cached  except  by  reducing  very  considerably 
uat  which  is  in  excess.  In  such  a  case  that 
Part  must  be  centred  at  which  the  full 
wneter  is  needed,  by  placing  eccentrically 
we  two  extremities  which  allow  of  further 
reduction.  In  order  to  dress  a  bit  of  wood  with 
«•  hatchet  it  is  impossible  to  dispense  with 
the  chopping  block  set  on  end,  of  greater  or 
laser  height,  according  as  one  may  intend  to 
*ork  sitting  or  standing.  For  this  purpose 
°*e  generally  makes  use  of  a  bit  of  elm  of 
parted,  and  seldom  of  straight  grain.  The 
ratchet  falling  on  a  log  of  this  kind  is  not 
ukely  to  get  notched,  and  its  cutting  edge  is, 
Moreover,  much  better  preserved  than  if  it 
ku  on  a  piece  of  wood  laid  plankwise.  This 
*°ck  should  be  as  heavy  and  as  ferge  as  it 
***  be  without  endangering,  by  its  weight, 
h*  floor  upon  which  it  rests.  The  heavier 
'  is,  the  less  the  blows  will  be  heard  in  the 
j*>ms  adjoining  the  workshop.  Moreover, 
***  physical  reason  for  this  is  easy  to  under- 
bid. It  is  the  same  with  all  appliances  in- 
vaded to  receive  heavy  and  repeated  blows, 
iUch  as  anvil  blocks,  vices  for  forging  and 
Jlaning,  work-benches,  lathe-beds,  which,  as 
till  be  seen  hereafter,  should  have  a  certain 
iepth.  The  reason  is  as  follows  :  A  blow 
truck  upon  any  body  tends  to  displace  it.  It 
TOI*  XLYEL-JU  Ut7. 


is  for  this  reason  that  a  nail  enters  under  the 
strokes  of  a  hammer  ;  but  if  it  is  attempted 
to  drive  the  nail  with  too  light  a 
hammer  it  will  not  enter,  and  the 
resistance  being  greater  than  the  power, 
the  blow  will  be  heard  at  a  distance ; 
but  if  the  hammer  is  much  heavier 
the  nail  will  enter  and  the  noise  will  be 
much  less,  because  a  part  of  the  mass  about 
equal  to  the  force  of  the  blow  being  dis- 
placed, a  great  part  of  this  mass  loses  almost 
all  its  reaction.  If,  then,  the  chopping-block 
is  light,  almost  all  its  mass  being  displaced, 
it  communicates  its  impulse  to  the  floor,  ana 
the  shock  of  each  blow  will  be  sensibly  felt 
in  the  adjoining  apartments.  If,  on  the  con- 
trary, the  block  is  very  heavy,  inasmuch  as  it 
will  need  a  great  effort  to  displace  it,  a  blow, 
however  violent  it  may  be,  will  be  deadened 
by  the  mass,  and  the  noise  will  be  as  nothing 
to  one's  neighbours.  It  is  by  following  out 
this  principle  that,  when  it  is  desired  to  drive 
a  nail  into  a  wooden  partition,  something  is 
placed  behind  it  by  way  of  a  counteracting 
force  ;  otherwise  the  partition,  being  com- 
pelled by  the  blow  to  yield,  the  force  of  the 
hammer  upon  the  nail  is  partly  lost.  It  is  on 
the  same  principle  that  a  bullet  fired  per- 
pendicularly to  the  vane  of  an  easily- moving 
weathercock  will  pierce  it  without  giving  it 
time  to  be  misplaced,  because  the  motion 
being  exceedingly  rapid,  and  the  air  acting 
as  a  bolster,  the  hole  is  made  before  the  vane 
can  be  displaced. 

There  is  yet  another  very  ingenious  plan 
for  preventing  the  shock  of  an  anvil  or 
forging  stake  from  being  heard  in  the  neigh- 
bouring rooms.  This  is  by  placing  the  block 
in  a  barrel  sufficiently  large  to  contain  it 
with  plenty  of  room  to  spare.  All  the  space 
left  by  the  block  is  filled  with  earth,  or, 
better  still,  with  fine  sand,  taking  care  that 
there  shall  be  at  the  least  three  or  four  inches 
underneath  the  block.  It  is  evident,  from 
what  has  just  been  said,  that  the  blows  will 
be  found  to  be  deadened,  and  that  the  soft 
substance  interposed  is  unfitted  to  transmit 
the  motion,  and,  consequently,  the  sound. 

When,  for  the  purpose  of  turning,  it  is 
desired  to  take  the  piece  in  the  log,  or,  in 
the  case  of  any  such  piece,  with  the  bark  on, 
it  is  necessary  first  to  examine  with  atten- 
tion in  what  direction  it  will  be  best  to  use 
it  to  avoid  a  knot,  or  shake,  or  sap,  or  other 
defect.  Having  arrived  at  a  decision,  the 
piece  must  be  cut  to  length  ;  next,  exam- 
ining, supposing  it  to  be  with  the  grain, 
whether  any  knot  interferes  with  this  grain, 
an  attempt  must  be  made  to  split  it  with  an 
axe  or  wedge.    But  too  much  attention  can- 


not possibly  be  given  to  splitting  a  piece  of 
wood.  Except  after  long  practice,  it  is  sel- 
dom that  a  novice  does  not  reduce  to  too 
small  a  size  a  piece  that  was  much  too  large  : 
just  when  he  least  expects  it,  the  grain  alters, 
and  the  cleft  runs  askew  ;  in  fact,  there  are 
few  woods  that  one  ought  to  run  risk  of 
splitting.  The  safest  plan  is  to  saw  them 
out.  This  is  the  method  to  be  adopted  for 
all  the  woods  for  cabinet  work,  of  wnich  we 
have  spoken  elsewhere.  Of  all  woods  ash 
is  the  one  which  splits  the  straightest,  be- 
cause the  annual  layers  being  very  decided 
and  of  much  greater  density  than  the 
medullary  substance,  the  split  cannot  pass 
from  one  layer  to  the  other  ;  and  without 
naming  here  all  the  other  kinds  of  woods, 
it  is  enough,  in  order  to  jndge  of  their  fitness 
for  splitting,  to  be  well  acquainted  with 
their  texture,  with  their  peculiarities  of 
growth,  and  the  accidents  to  which  they  were 
subject.  Thus  a  gnarled  elm  can  never  be 
split,  because,  bristling  along  its  length  with 
a  multitude  of  branches  which  are  pruned 
back,  and  which  form  so  many  excrescences 
or  knobs  by  extravasation  of  its  nutritive 
juices,  the  texture  is  interrupted  by  an  infinite 
number  of  knots  which  twist  the  fibres  and 
reduce  them  to  a  mas*  of  filaments  interlaced 
one  with  the  other.  It  is  on  this  account  that 
it  is  very  suitable  for  making  large  wheel 
stocks,  and  that  it  receives  and  holds  the 
spokes  in  the  most  solid  and  substantial 
manner.  The  wild  crab -apple  tree  cannot  be 
split  for  another  reason.  Whoever  has  seen, 
the  roads  of  Normandy  bounded  by  apple 
trees  must  have  noticed  that  their  position, 
and  manner  of  growth  must  so  dispose  their 
fibres  as* that  they  can  never  be  straight. 
These  fibres  are,  if  one  pays  attention  to  the 
fact,  generally  arranged  in  a  twisted  form. 
Moreover,  if  one  persists  in  splitting  a  piece 
of  crabtree,  it  of  ten  happens  that  the  clef  t 
winds  round  and  arrives  at  the  other  end  at 
right  angles  to  the  line  from  which  it  started. 
The  workmen  call  woods  of  this  nature 
"  wood  with  a  rolled  core." 

It  will  be  readily  understood  that  the  pre- 
cautions we  have  set  forth  for  the  conversion 
of  wood  suitable  for  the  lathe  must  also  be 
applied  to  their  dressing  with  the  hatchet — 
that  it  is  not  enongh  to  have  split  the  piece 
of  wood  if,  in  the  attempt  to  trim  it,  too 
much  of  the  stuff  is  removed  across  the 
grain. 

Suppose  that  it  is  desired  to  tnrn  a  cylinder 
of  lin.  diameter,  and  that  we  must  take  it 
from  the  log  or  plank  ;  in  either  case  this  is 
the  way  to  set  about  it.  It  is  first  of  all 
necessary  to  examine  whether  either  of  the 
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two  ends  will  nerve,  though  in  regard  to  the 
log  the  end  is  always  split  into  a  number  of 
radial  cracks,  which  open  oat  after  the  work 
is  finished ;  and  even  when  these  cracks 
cannot  be  perceived,  they  nevertheless  exist, 
and  when  the  work  is  completed  the  mould- 
ing? fall  to  pieces.  Nothing  can  render  this 
fact  so  apparent  as  when  the  feet  of  garden 
boxes  are  turned.  If  the  apple  which  is  at 
each  foot,  has  been  taken  oat  of  a  shaky  bit 
of  wood,  we  shall,  after  a  time,  see  a  part  of 
the  sphere  become  detached,  and  it  then  ceases 
to  he  what  it  was. 

It  is  necessary,  therefore,  to  cut  off  with 
the  saw  the  end  of  every  bit  of  wood  that  is 
in  the  log,  or  of  any  other  piece  that  has  been 
for  sometime  exposed  to  the  air.  It  is,  more- 
over, necessary  also  to  take  a  greater  length 
than  is  needed  if  it  is  desired  that  the  marks  of 
the  centre  points  shall  not  be  seen.  Lastly, 
as  it  is  seldom  that  one  saws  the  wood  per- 
fectly straight  across,  it  is  necessary  in  every 
case  to  take  more  wood  than  the  length  of 
the  article  requires.  If  there  is  any  fear  of 
spoiling  a  precious  bit  of  material,  or  want  of 
practice  has  rendered  one  an  insufficient 
master  of  the  hatchet,  we  may  take  with  a 
pair  of  well-pointed  steel  compasses  strong 
enough  not  to  bend,  about  two  lines  more 
than  the  semi-diameter  of  what  we  wish  to 
oopy  measures.  This  opening  of  the  com- 
passes will  give  the  radius  of  the  circle  to  be 
Graced.  One  point  most  be  placed  upon  one 
end  of  the  piece  which  it  is  desired  to  tarn, 
and  twirling;  the  compasses  round,  it  will  be 
seen  if  the  circle  is  inscribed  within  the  limits 
of  the  wood.  If  it  is  found  defective  on 
one  or  the  other  side,  the  point  of  the  com- 
passes must  be  moved  back  in  the  contrary 
direction  -until  the  other  point  describes  a 
circle  on  the  end  of  the  piece,  and  this  must 
be  traced  in  a  sufficiently  decided  manner. 
The  operation  must  be  repeated  at  the 
opposite  end,  then,  placing  the  piece  of  wood 
upon  "the  carpenter's  bench,  all  the  angles  are 
to  be  removed  with  a  jack  plane  or  ronghing- 
down  plane,  until  the  circle  at  each  end  is 
approached,  but  without  trenching  on  the 
mark  made  by  the  compasses.  The  work  is  to 
be  extended  to  all  the  angles  which  are  out- 
side the  circle,  and  the  piece  will  be  prepared 
for  turning.  If  we  have  no  work-bench, 
must  needs  use  the  hatohet:  but  as  we  did 
supposed  not  to  have  had  much  practice,  and 
that  if  we  are  desirous  of  giving  neavy  blows, 
we  shall  risk  hurting  ourselves,  these  are  the 
main  precautions  for  the  prevention  of 
danger. 

The  piece  must  be  placed  upon  the  block, 
being  held  by  the  other  end.  The  chopping 
most  be  done  gently,  and  with  light  blows, 
as  if  it  were  desired  to  render  the  billet 
slightly  conical  at  the  lower  part.  By  this 
means  we  shall  be  sure  to  remove  only  " 
much  wood  as  is  necessary  to  secure  the  a 
cular  form.  The  piece  will  be  turned  end 
for  end,  and  the  same  operation  repeated, 
after  which  it  can  be  judged  by  the  eye  in 
catting  along  from  one  circle  to  the  other 
whether  the  cut  is  straight,  and  where  more 
staff  must  be  removed. 

We  must  repeat  here  for  the  benefit  of 
beginners  that  it  is  not  necessary  to  striki 
with  the  hatchet  upon  the  wood  held  at  a 
considerable  inclination,  for  fear  of  taking 
away  too  much  of  the  wood,  or  making  the 
outs  too  deep,  which  cuts  will  not  be  efface- : 
by  the  lathe,  and,  which  is  more  important, 
for  fear  that  the  blow  struck  with  some  force 
may  cause  the  piece  to  fall  from  the  hand 
which  holds  it,  and  that  the  hatchet  then 
swerving  may  inflict  a  wound,  especially  a 
the  attention  is  chiefly  directed  to  the  work  | 
and  the  desire  to  trim  it  quickly,  and  to  tak 
off  large  chips  further  distracts  it.  This  i 
not  so  uncommon  as  might  be  supposed.  W 
have  seen  it  happen  many  a  time,  If  no 
perfectly  aufait,  it  is  better,  at  the  risk  of 


take  off  but  little  stuff.    The  hatohet  will 
more  often  fall  on  the  chopping  block  ;  but, 
at  the  same  time,  no  risk  is  incurred,  and  the 
material  is  not  damaged.    When  the  wood 
been  thus  prepared,  as  cylindrical  as  pos- 
e,  it  can  be  gripped  in  a  strong  vice  of 
>d  or  iron,  and  then  with  a  flat  rasp  the 
angles  can  be  removed  which  the  hatchet  has 
necessarily  left  ;  but  however  little  the  gouge 
i  .is  been  handled,  this  will  be  absolutely  un- 
necessary.   


dujarditcs  Improvements  in 
accumulators. 

piTE   improvements  in    electrical 


the  kind.    The  construction  of  electric 
tors  in  which  salts  of  lead  are  formed  by 
ectro  -chemical     agency    is    attended     with 
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japacity.  In  order  to  increase  and  regulate  tea 
formation  of  the  salts  of  lead,  it  has  been  found 
that  it  Is  nsef  ol  to  introduce  large  volumes  of 
ito  the  bath.  This  may  be  effeoted  either 
by  forcing  the  air  into  tha  bath  by  raising  sod 
lowering  the  plates  or  by  other  convenient 
nieans.  The  reaction  is  thus  doubled  whatever 
may  be  the  composition  of  the  bath.  In  eider 
to  facilitate  the  adhesion  of  the  peroxide  upon 
the  plates,  the  latter  are  constructed  in  a 
cellular  maimer  as  shown  In  Fig.  1,  a  repre- 
senting the  surface  of  the  plate,  and  b  an  ed» 
view  thereof.  The  form  of  the  oells  *  may  bs 
varied  as  well  as  the  sire  thereof,  these  ia  the 
drawing  being  magnified  to  about  four  asms 
the  original  use.  It  will  be  observed  that  hi 
forming  the  oells  the  lead  plate  Is  not  perforated 
:  .i  such  a  manner  as  to  afford  a  passage  from 
one  side  to  the  other.  In  a  few  hears  the 
peroxide  which  is  formed  at  the  expense  of  iim 
■  -d  fills  the  small  oells  and  adheres  stronivr 
ireto.  To  prevent  the  plates  from  coming 
o  contact  with  each  other  In  snob  manner  ai 
interfere  with  the  free  circulation  of  the 
acid  and  the  gases,  they  are  corrugated  at 
hown  in  Fig.  2,'  the  oormgations  running 
■bliquely  across  the  plates,  the  obliquity  of 
adjacent  surfaces  being  in  opposite  directions. 
Thus  the  surfaces  of  tha  plates  d  e  which  sn 
opposed  to  each  other  in  Fig.  2  are  shown 
opened  out  bookwise  in  Fig.  3,  the  oblique 
lines  indicating  the  direction  of  the  corruga- 
tions, whioh  in  this  position  of  the  plates  sn 
all  in  tha  same"  direction  ;  bat  if  one  plate  bs 
turned  and  laid  with  its  face  downwards  n 
towards  the  other,  then  the  corrugations  will 
be  in  opposite  directions,  and  will  cross  each 
other,  and  will  only  be  able  to  come  into-essf- 
tact  at  points  separated  by  the  width  of  0* 
corrugations.  Instead  of  corrugating  tht 
(dates,  projecting  points  /  (see  Fig.  1,  »)  May 
be  formed  thereon,  whioh  will  prevent  toostoss 
contact,  and  leave  a  free  passage  for  the  aims, 
letion  of  water  and  gas.  As  the  dilataUoa  Of 
expansion  of  the  corrugated  plates  subjected 
to  an  active  formation  may  amount  to  10  sat 
cent,  of  the  length  of  the  plates,  It  is  prAotkuy 
impossible  to  pack  them  in  a  rigid  frame,  ft 
allow  for  this  dilatation,'  the  plates  msr  be 
suspended  from  a  bent  rod  or  but  *  shows  Is 
elevation  in  Fig.  a,  so  that  the  plates  are  fret 
to  expand  towards  the  bottom  of  tnooolL  The 
plates  may  be  soldered  to  the  bar  f,  and  also  at 
their  bottom  edges  to  a  second  bar  #'  parallel  to 
the  bar  g  as  shown  in  Figs.  2  and  3. 

It  will  be  readily  understood  that  the  easy 
position  of  the  bath  described  in  the  first  part 
of  the  specification  may  be  varied  as  to  the 
quantity  or  proportions  of  the  salts  or  adds 
employed,  and  also  as  to  the  particular  salt  or 
odd  employed,  as  others  might  be  used  having 
the  same  properties  of  giving  rise  to  the  eos- 
tinuous  formation  of  peroxide  of  lead  by  As 
continuous  formation  of  an  insoluble  salt  of 
lead  capable  of  being  immediately  '"'"' 


serious  inconveniences,  whioh  may  be  remedied 
in  the  following  manner  :-■  -Aa  regards  the  for- 
mation of  the  salts  of  lead,  Instead  of  deriving 
the  oxygen  necessary  to  effect  the  oxidatioz. 
of  the  lead  entirely  from  the  water,  it  is  derived 
from  an  add  solution  of  an  oxidising  salt  added 
o  the  water,  such  acid  solution  being  capable 

?the  passage  through  it  of  an  electric  current 
producing  a  soluble  salt  of  lead,  whioh  i 
immediately  decomposed  by  the  said  of  the 
bath  Into  an  insoluble  salt  assuming  the  state 
of  peroxide  of  lead. 

Thus  by  employing  alkaline  nitrates  the  bath 
may  be  composed  as  follows : — 10  kilogrammes 
of  water,  2  kilogrammes  of  sulphuric  acid,  1 
kilogramme  of  alkaline  nitrate  (of  soda,  am- 
monia, potash,  or  other  suitable  alkali).  By 
the  passage  of  an  electric  current  nitrate  of 
lead  is  formed,  which,  by  the  acid  of  the  bath, 
is  converted  in  a  continuous  manner  into 
sulphate  of  lead  and  afterwards  Into  peroxide 
of  load.  In  some  hours,  without  discharging 
or  reversing  the  current,  the  positive  plat* 
become  covered  with  an  adherent  layer  c 
being  longer  about  it,  to  give  the  hatch,  crystalline  peroxide  of  lead,  whioh  may b*-ov« 
strokes  almost  parallel  with  the  wood,  or  to  la  millimetre  thick,  and  of  a  great  olsctrie* 


TUiEPHONOftRAPEB  AND  FBUllM 
TBLBGRAPHB. 

THE  weak  point  in  the  telephone  wfatam.fi 
widely  recognised  jin  the  United  BtsW, 
and  is  apprehended  even  In  this  country,  fee 
many  ol  those  who  bars  had  occasion  to  MS 
the  telephone  have  had  cause  to  regret  that  It 
leaves  no  record  of  the  actual  message  sent.  The 
majority  of  oases  of  dispute  depend  no  doubt 
on  simple  mistakes,  the  receiver  fancying  be 
has  correctly  understood  the  transmitter; 
but  there  are  some  esses  in  whioh  massages 
have  been  sent  through  the  telephone,  and 
repudiated  subsequently,  merely  because  it  k 
known  that  the  instrument  keeps  no  record  of 
what  has  been  transmitted.  It  is  possible  the* 
before  long  Mr.  Edison  may  provide  us  wtthss. 
instrument  whioh  will  transmit  and  feces* 
speech  at  the  same  time  ;  but  two  invantkffl 
tending  in  a  similar  direction,  or  rather,  tc 
supply  the  well-known  "fait  want,"  »*e  jast 
now  attracting  attention  in  the  United  Stats* 
One  of  these  is  called  the  telephonograph,  ai 
'      recording  In  legible  ch 

jnd    music 

antlally  i 

phragm  b.   

sound-waves,  whioh,  vibrated  by  Bitch  in  . 
causes  vibrations  of  the  diaphragm  that 
governs  an  ink -discharging  pen,  or  elootrkel 
discharging  point,  a  movable  ribbon  or  paps' 
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being  arranged  to  recaiva  the  discharge  of  the 
pan,  whereby  legible  characters  are  reoorded, 
representing  the  articulated  or  other  sounds,  as 
the  oaae  may  be,  received  by  the  primary  dia- 
phragm. The  depending  hollow  pen  is  soa- 
pended  from  a  second  thin  flexible  diaphragm, 
so  a*  to  render  the  pen  more  sensitive  in  its 
lateral  or  vibratory  movements.  A  vibratory 
rod  connects  the  pen  with  the  primary  dia- 
phragm, bo  aa  to  cause  the  pen  to  vibrate 
unison  with  the  diaphragm.  The  pen  is  « 
naeted  with  the  ink  reservoir  by  means  of  a 
flexible  tube.  The  ink  reservoir  discharges 
*  continuous  jet  of  ink  through  tike  pen 
whenever  the  instrument  is  put  in  operation. 
The  ribbon  of  paper,  having  uniform,  motion 
imparted  to  it  by  clockwork,  is  caused  to  pass 
just  under  the  pen  bo  aa  to  receive  the  jet  of 
ink  aa  it  is  discharged.  Wheu  the  apparatus  is 
ready  to  reoeive  or  transmit,  bat  the  primary 
diaphragm  is  not  vibrated,  the  ink  makes  a 
straight,  line  on  the  paper.  When  vibratory 
movement  of  the  diaphragm  oocnrs  the  pen 
moves  substantially  at  right  angles  to  the  paper 
describing  a  figure  on  the  piper,  corresponding 
to  the  sound  actuating  the  diaphragm.  The* 
figures  always  have  the  same  oharaoter  relative 
to  the  aound- waves  discharged  upon  the 
primary  diaphragm.  They  are  legible,  and 
may  be  learned  as  other  characters.  This 
instrument  records  the  spoken  thoughts  ol 
men,  and  saves  them  the  drudgery  of  the  pen. 
It  may  be  connected  to  a  telephone  where  it 
will  record  all  that  is  said.  The  listener,  while 
hearing  the  words  spoken  at  the  other  end, 
can  see  them  being  reoorded.  How  that 
arrangement  will  work  in  practice  remains  to 
be  teen ;  but  meantime,  another  device  may 
outstrip  it  in  the  race  towards  practical  per- 
fection. The  writing  telegraph  is  comparatively 
an  old  idea,  and  has  already  been  brought  to  a 
degree  of  perfection  which  encourages  other 
inventors  to  take  it  up  and  develop  it :  hence 
we  And  that  the  other  week  an  exhibition 
given  in  Philadelphia  of  an  electrical  < 
trivanoe  for  printing  by  telegraphy,  the 
invention  ol  a  Mr.  J,  H.  Winville.  Prof. 
Hughes's  famous  type-printing  telegraph  in- 
strument is  well  known  to  all  who  have 
followed  the  developments  of  telegraphy, 
and  the  new  apparatus  seems  to  be  a  modifies 
tton  of  that  and  iw  more  modern  represents  • 
tires.  The  machine,  we  learn,  is  a  combination 
of  a  typewriter  and  an  ordinary  telegraphic 
instrument,  by  means  of  whiob  the  operator, 
pleasing  the  keys  on  the  board  of  a  typewriter 
at  one  end  of  a  telegraph  wire,  may  make  ■ 
typewriter  copy  at  the  other  end  of  the  wire. 
The  transmitting  maohine  also  makes  a  copy  of 
the  moss  age.  Tna  same  machine  can  be  made 
a  transmitter.  At  the  exhibition  both  trans, 
mitting  and  reooiviug  instruments  were  in  th. 
company's  office  in  Philadelphia  ;  bnt  th. 
message  was  said  to  go  out  to  Pottsville  an 
thence  back  to  Philadelphia  by  a  loop  in  th 
telegraph  wire.  Several  pages  of  matter  wer 
printed.  The  manager  of  the  company  acknow- 
ledges that  tbe  idea  is  not  new  ;  but  states  that 
the  trouble  has  always  been  to  get  up  a 
trivance  in  a  compact,  uncomplicated,  and 
inexpensive  form,  that  would  stand  practical 
teste.  "  We  believe,"  he  said,  "  we  have  such 
an  instrument  now.  We  intend  that  it  shal 
take  the  place  of  the  telephone  for  use  among 
business  men.  Unlike  the  brokers'  <  ticker,'  it 
prints  upon  a  broad  sheet.  Its  messages  are 
absolutely  secret,  as  the  sending  operator  oa, . 
eat  all  the  instruments  oat  of  the  oircui 
except  the  one  upon  which  he  desires  to  reoord 
The  rsoeiving  machine  works 
Anybody  who  can  work  a 
nier  oan  send  a  message.  The  instru- 
i  are  not  liable  to  get  out  of  order.' 
g  due  allowance  for  slight  exaggeration, 
it  will  be  readily  understood  that  an  inexpen- 
sive apparatus  which  will  print  as  rapidly  at 
a  type-writer  will  be  preferred  for  many  rnes- 
sagea  to  a  telephone,  though  the  latter  may 
be  the  more  rapid  transmitter.  Possibly,  bow 
irer,  when  the  delay  experienced  through  sue ; 
questiana  aa  "What  did  yon  say!"  is  taken 
into  aooount,  the  telegraph  printer  may  bt 
preferred  to  the  mere  sounder  which  leaves  m 
record  behind. 


EVOLUTION    AND    IDEALISM.* 
By  Prof.  E.  D.  Cope. 

THE  doetriue  of  idealism  is  naturally  attractive 
to  the  minds  that  believe  in  mind.  To  feel 
that  mind  ia  all  in  all,  and  ii  not  bound  to  "low 
isterial  thing*,"  is  as  agreeable  to  the  metaphysi- 
cians* it  is  to  the  seeker  for  immortality.  More- 
over, the  doctrine  seams  to  have  a  certain  support 
from  tbe  scientific  side.  We  know  that  our 
knowledge  of  what  are  vulgarly  supposed  to  be  till 
properties  of  matter  is  not  derived  from  a  single 
sense,  and  we  readily  undaratand  that  those  pro- 
perties would  appear  to  be  greatly  modified  wort 
the  number  of  our  senses  reduced  or  increased. 
Jloreover,  we  know  from  experience  of  th* 
abnormal  or  diseased  states,  both  of  ourselves  and 
'  it  tbe  appearances  of   ' 


This  doctrine  does  not  necessarily  involve  idealism, 
"    '      leoseearily  held  by  consistent  idealists. 
slieve  in  a  material  universe  and  still 
bold  that  we  do  not  know  it  absolutely  or  even 

ruly.    And  as  "we  are  all  poor  creatures,"  many 
„f  us  are  prone   to  repeat  "  great  is  tbe  doctrine 
.  f  the  relativity  of  knowledge  !    And  the  scientist 
echoes,  but  in  a  different  spirit,  great  is  the  doc- 
trine of  the  relativity  of  knowledge  ;  y '  " 

our  ignorance!  Great  is  vir  ignorane 
but  not  "  great  is  ignorance  1 "  The  sol 
not  worship  ignorance ;  be  worships   knowledge, 

,od  his  occupation  is  to  increase  knowledge,  lc 
the  responsive  intellect  and  enterprising  spirit, 
the  knowledge  of  our  ignorance  is  the  stimulus  to 
unceasing  labour.  To  men  of  a  more  lymphatic 
temperament  the  knowledge  of  ignorance  ae~  "  *" 
paralyse  their  lives.    ""  *'("- ""  *■*"  '''"" 


ttally  well  kno 


indeed , 


The  European  atandard  o 


aetiy  nine  hours  ahead 


oarselvei. 

ither    forma   of    mental   diaordf 
every  -day  knowledge  j  and  the  illus: 
deceive  the  healthy  mind  are  t 
The  question  between  the  real 
is,  What  do  thaas  facta  prove  ? 

They  certainly  do  not  prove  that  a  universe 
which  presents  in  its  parte,  and  therefore  in  it 
entirety,  the  two  properties  of  extension  and  re 
--'stance  has  no  ex»tenoe.  They  certainly  do 
fovc  that  uur  knowledge  of  such  universe  and  ol 
s  parts  ia  imperfect.  It  is  to  remedy  this  impor- 
tation and  to  enlarge  our  knowledge  that  many 
tan  spend  much  labour  and  time.  And  the  know  - 
ledge  thus  acquired  and  exactly  systemstised  i 
nailed  science.  The  pursuit  of  science  pustulate* 
the  existence  of  that  which  it  pursues,  not  an  states 
of  consciousness,  bnt  as  objective  realities.  Titers 
ore  reasons  for  the  soundness  of  this  view,  which  1 
propose  briefly  to  enumerate. 

If  a  given  supposed  abject  be  in  reality  a  purely 
mental  state  on  the  part  of  the  subject,  a  rational 
oanse  for  the  production  of  that  state  la  wanting. 
But  letting  thia  difficulty  paaa  for  the  time,  and 
letting  it  be  supposed  that  there  is  some  apparent 
undefined  oanse  fur  such  state  existent  when  the 
abject  is  present  to  it,  if  the  phenomenon  be  only 
mental  state,  so  soon  aa  the  subject  mind  bstalie 
Itself  to  some  other  locality,  the  supposed  cause 
mat  eease  to  exist  to  that  person  or  subject.  T 
seoond  person  or  subject  who  may  remain  behind 
the  first,  the  cause  of  the  mental  state  does  still 
'-'  On  the  departure  of  the  second  person  it 
to  exist  for  him,  but  continues  fur  the  thir  . 
person,  and  ao  on.  In  the  presence  of  these  facta, 
consistency  requires  una  or  two  conclusions  on 
the  part  of  the  idealist ;  either  he  must  deny  the 
validity  of  the  mental  states  of  other  men,  or  he 
most  believe  in  the  Hegelian  aphorism,  "Existence 
and  non-existence  are  identical."  Some  idealist* 
adopt  the  one  and  otbera  the  other  of  the 


tals,  with  their  varied  sense  organs  and  meili 
of  contact  with  the  so-oalled  material  world.  W 
can  readily  imagine  the  limitations  under  whio., 
many  of  them  exist  through  their  structural  defi- 
ciencies; bnt  ws  cannot  so  wall  imsgine,  though 
wa  are  compelled  to  believe  in,  the  wonderful 
aonteness  of  the  perception,  and  the  to  us  inoon 
prebenaible  peculiarity  of  aenaation,  produced  by 
the  various  special  organs  of  sense  with  which 
many  of  them  are  furnished.  Think  of  tbe  tactile 
sensibility  to  alight  movements  of  the  water  pos- 
sessed by  the  blindfiah  of  the  Mammoth  Cave. 
Think  of  the  sense  impressions  of  which  we  know 
nothing  oouveyed  by  the  sntemus  of  insects,  Tbin 
especially  of  the  "other  world  tban  oars,"  m 
which  many  uf  the  Mammalia  live,  in  consequence 
of  the  high  development  of  the  olfactory  sens. 
We  can  easily  perceive  the  raanlt  of  the  idealist] 
reasoning  on  the  part  of  the  inferior  animals,  war- 
they  capable  of  it.  To  many  of  them  mankind 
would  not  exist ;  to  otbera  the  sun  would  he  a 
fiction.  Those  to  wham  low  tonea  are  imperceptible 
would  deny  the  existence  of  tbe  only  vibrations 
that  some  other  species  is  adapted  to  hear. 

The  idealistio  position  which  denies  the  exiat- 
enae  of  matter  result*  from  s  process  of  cancella- 
tion of  the  objective  univarae  bit  by  bit.  One 
animal  after  another,  and  one  sense  after  another, 
are  proven  fallible,  and  ao  the  entire  objective 
superstructure  disappears.  The  realist,  on  tke 
Other  hand,  adds  together  all  the  phenomena  de- 
rived from  all  the  senses  of  all  conacioua  beings, 
thus  getting  a  positive  result  where  the  idealist 
gets  a  negative  one.  Which  is  the  more  rational 
of  the  two  methods  ?    The  actual  result  to  thought 

sense,  but  not  its  impotenoy.  We  are  instructed 
that  our  true  policy  ia  to  use  our  senses  to  the  bast 
purpose,  and  to  add  to  their  number,  so  that  the 
defect  of  our  knowledge  may  be  remedied,  and  our 
mental  vision  enlarged  mure  and  more.  And  this 
ia  the  miaaion  of  science. 

Bnt  all  knowledge,  we  are  told,  ia  relative,  and 
that  of  the  absolute  reality  we  cau  learn  nothing. 


,„„,„  „„„„  ...tJ.    .Jence  has  done  much 

towards  elucidating  the  order  of  the  universe,  and 
,villdomorc. 

Evolution  gives  the  tttutdci '/'"cc  to  idealism  of 

the  consistent  type.    In  the  gradual  unfolding  of 

urgonio  life  it  sues  the  two  universal  facts,  subject 

iid  the  idealist  J  *nd  object.    It  sees  them   interact  and  influence 

!  each  other.     Under  the  influence  of  active,  eon- 

lat  a   universe  '  scions  life  thousands  of  tuns  of  substances    are 

herefore  in  it      transported  from  place  topleoe  and  metamorphosed: 


process.    Under  the  influents  of  life,  from 

which  consciousness  may  or  may  not  be  absent, 
thousands  of  tons  of  matter  have  been  made  into 
soil,  rocks,  and  living  tissue.  On  tbe  other  hand, 
the  objective  environment  baa  constrained  .ill 
living  things  into  rigid  modes,  and  has  extinguished 
millions.  In  the  midst  of  all  this  turmoil,  een- 
iciousncis  has  picked  and  wound  its  way,  ever 
gaining  in  strength  and  skill,  till  now  we  behold 
man.  Of  all  animals,  man  controls  bis  enviroay 
ment  most  completely.  Us  begins  by  making  his 
own  heat  and  light;  ha  makea  hia  food  to  grow, 
and  his  akin  ia  partly  his  own  manufacture.  Ho 
does  this,  and  very  much  mare,  with  infinite  paii 


d  toil,  a 
tuelly  d< 


I  the 


s  individuals  of  his  species 


•  Vrom  I'm  Cans  CDcrf,  No.  It. 


of  tl 


tiun  of  the  senses,  may  pla- 
in luuiu  uj   oo,  uue  by  one,  incompetent  wit- 

ih  is  the  product  of  these  impressions,  imme- 
i  or  remembered,  falls  with  them;  it  ia  also  an 
ion.  but  the  fact  ia,  both  exist,  object  and 
sot,  matter  and  mind.  And  since  matter 
ut  study  mind,  mind  must  study  matter,  and 
i  doing  grow  to  mure  absolute  knowledge  and 
*  i  control  of  its  physical  basis,  and  therefore 


self. 


rhy  tba  study  of  the 
"  problem  of  cugnition"  has  little  interest  to  pro- 
gressive science.  Its  result  is  an  expression  of  our 
ignorance  In  philosophical  form,  a  proposition 
which  the  scientist  is  not  disposed  to  deny.  Bat 
when  he  asks  the  philosopher  "  What  do  yuu  pro- 
pose to  do  about  it  '■■  "  and  gets  the  same  old  story 
reiterated  from  the  old  scholastics  to  the  latest 
relativist,  he  turns  from  such  blind  guides  to  hie 
wn,  and  to  nature's  laboratories,  and  goes  to 
ork.  And  tbe  theologian  applauds  the  pliiloso- 
ber,  and  saya  of  the  scientist  in  his  prayers,  "  I 
sank  Thee  that  I  am  not  as  tbis  seotion-o utter, 
this  bug-hunter,  nor  even  aa  this  bone  sharp."  But 
' '  I  scientist  knows  that  ha  holds  the  key  uf  the 
nation,  and  he  lata  the  philosopher  and  the 
lologian  rejoice  themselves,  each  in  his  appro- 
priate department  of  Swedenborg's  heaven.  Tbe 
field  of  idealism  has  been  well  worked  oat,  and 
should  thank  the  mighty  men  of 

easier  mind  in  a  more  profitable 
pursuit. 

-----  Montgomery's  last  article  in  No.  31  of 
Court  states  at  once  the  strength  aad 
of  idealism.  Its  principal  weakness  is 
._..  —  _i  unable  to  stand  alone  without  a  good 
realistic  prep  somewhere  behind.  Thus  the  Doctor 
says  (page  587) :  "The  tri-dimensiunal,  hard, 
coloured,  sounding,  scented,  heated  matter — f snaied 
by  Prof,  Cope  and  others  to  subsist  ontaide  con- 
sciousness, and  believed  by  them  to  be  directed 
and  organised  by  ansh  eonaeiousnesa — is,  indeed, 
through  and  through,  a  So  tit  ions  entity,  consisting 
of  nothing  but  a  set  of  our  own  percepts  illusively 
projected  into  non-mental  existence."  This  looks 
like  purs  idealism;  but  he  lets  in  a  "non-mental 
existence."  Now  what  is  this?  '  On  page  SOT 
(bottom)  he  says:  "Nuw  the  realistic  assumption 
whioh  the  philosophy  of  organisation  here  makes 
is,  indeed,  tbe  simplest  possible,  and  is  in  full 
agreement  with  given  facta.  It  suppsses  that  there 
subsist  in  nature  non-mental  eiiatents  possessing 
the  power  of  specifically  etleoting  onr  individual 
sensibility,  and  of  manifesting  tueir  apeuial  oha- 
■'   -1- -   different  a i--- 


ssthi 


,ay  arouse  in  us."  This  i 
id   tbe  Doctor  even  oa.  . 
realistic  assumption,"     Tbis 


by  ii 


re  den- 


ray  liking ;  but  I  cannot  perceive  how  soch  "  non- 
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mantel  eiiatent "  can  bar*  leu  than  three  dimen- 
sions and  itill  exist.  And  In  order  to  prove  to  ma 
that  mind  or  oontcln—  m  bu  no  control  over  thil 
tri-dimeniioual  "non-mental  existent,"  Dr.  Mont- 
gomary  must  go  into  further  particular*.  He  moat 
■rate  to  me  that  an  animal  doe*  not  sit  or  drink 
because  it  facia  hungry  or  thinty  ;  does  not  uak 
•halter  on  account  of  weather  or  temperature; 
expresses  nothing  in  it*  roioe  of  pain,  dealra,  or 
■leant*  ;  that  the  horae  dose  not  ran  became  he 
ii  whipped,  or  the  bird  build  beoanaa  it  feeli  the 
aeoeeiltj  of  laying,  Ac,  Ao. 

I  malt  hare  proteat  against  the  misinterpreta- 
tion of  an  expression  oontained  In  one  of  my  earlier 
article*,  which  wai  not  ■umsiently  guarded,  it  ia 
true,  to  preclude  noh  miioonstrnotion.  It  ia  poe- 
sible  to  lay  oorreotlj  that  "mind  ia  a  property  of 
nutter,  ai  oolonr  and  odour  are  propertisi  of  the 
rote,"  without  meaning  to  say  that  the  two  pro- 
pertiaa  are  inch  in  lie  tans  mannir,  aa  ia  inferred 
by  my  eritio  (p.  58*).  Hy  artiele  in  N  >.  1 9  of  The 
(Men  Court  it  sufficiently  dear  aa  to  what  I  under- 
•tend  by  mind  aa  a  property  of  matter,  ao  that  it  ia 
nnneoaasary  to  go  into  a  foliar  explanation.  Suffice 
it  to  aay  that  the  oonaeiona  and  the  onoonieion* 
propertis*  of  matter  eannot  be  oonf  onnded  by  any 
rational  thinker,  and  that  luck  confusion  ii  en- 
tirely foreign  to  ray  thought*.     More  than 


_ i  artiole  No.  6  it  thru 

irrelevant.  In  the  other  two  third*  I  fail  aa  yet  to 
And  a  definite  theory  which  ahall  explain  the 
apparent  fact*  of  designed  movements  of  annual*, 
differently  from  that  whioh  i*  held  both  by  phy- 
•ialogiosJ  aotenoe  and  by  popular  belief.  That  la, 
that  the  design  in  them  is  the  direct  remit  of  ■ 
limited  control  whioh  conscious  itataa  have,  or  did 
once  hare,  over  the  energy  and  the  matter  eon- 
eerned  in  producing  them. 


SPUR  WHUL  MOULDING   FROM  A 
SHOIOMT  AND  SPINDIJL* 

NO  foundry  should  be  without  good  facilities 
for  mould  lag  nirnolsr  outing*  with  ai 
tor  if   the   ntnmary   rig   waa   always  on 


Id  suggest 

fannder  whereby  much  would  be  saved  both  in 
time  and    lumber    In  the   making  of 
•eating*.     Hueh  loaa   ia   suffered   by 


i    supposed    eoat  of  prat 


•paring  tt 


..    All  that  & 
a  good  work  by  thli  method  ia  to 
hare  the  ipindle  of  aurHoient  itrangth  to  rapport 


Fig.  lie  a  plan 


wwiththeap) 

.  a  dimensions  are  aa  follow* :  Amu,  zft 
radius,  Bin.  wide,  lin.  thick  all  through.  Tt 
ipindle  ihowo  ia  Ifcin.  diameter,  tapered  to  ljin. 
along  lSin.  of  iU  length  at  one  end,  ao  that,  thehub 
in  the  oantre  being  llin.  deep,  tia,  of  the  ipindle 
will  protrude.  Hare  the  spindle  no  longer  than  la 
absolutely  neoeaaary  to  allow  of  Sin.  lielow  the 
eaating  to  top  of  centre,  and  a*  much  above  the 
mould  aa  will  allow  of  the  iweap  being  firmly 
attached,  u  ihown  at  Pij[.  ii.  *■       ""•  ) 

Let  tfta  apindle  be  turned  and  tapered  in  the 
lathe,  and  after  moulding  the  centra  {in  open  land) 
art  it  on  end  in  the  hub,  preuiug  it  down  about  tin., 
taking  care  not  to  have  the  centre  reach  aboye  the 
taper  whtn  out     To  lnrare  an  eaay  withdrawal  of 
the  apindle,  have  a  little  tallow  melted  thin,  with 
which  to  cover  the  taper  end  ;  over  thia  aprinkli 
little  fine  parting  aand,  and  be  careful,  when  poi 
ing  the  centre,  not  to  direst  the  atream  of  ir 
against  it.     Another  important  feature  ia  to  hi 
the  apindle  at  right  anglei  with  the  oentre. 

By  referring  to  Pig.  B,  it  will  be  aeenthatt... 
kind*  of  arma  are  ihown  for  securing  the  iweep. 
The  one  ihown  at  A  will  doubtleu  recommend 
itaelf  to  moat  mouldare,  on  aoooont  of  their  being 
no  machine  work  needed  in  lta  oonatructiou.  The 
o=a  at  B  need*  baring  and  alao  fitting  with  a  art 
•orew ;  it  i*  leu  troublesome  to  act,  bnt  it  mnat  be 
remembered  that  it  oin  only  be  placed  ou  and  taken 


when  it  ia  thought  beat  t 
tbeapindle,  a    ' 


the  key.     Kg.  4  it 
screwed  f ■  -  "    " 


That 


•i  the  i 


hob  14 in.  deep,  4 ill.  thick  ;  the  armi 

web  and  come  flujta  with  the  rim,  a*  ihown  ii 

vation  on  right-hand  half  of  Fig.  b.     For  i 

wheel  the  oentre  most  be  eonk  1ft.  below  the , 

and  to  act  it  securely,  let  the  end  of  eaoh  arm  reat 
or.  ao  iron  hlwk  or  weight  firmly  bedded  down. 
Tbi.  done,  a  hard  bed  ia  ui.de  level  with  the  floor 
and  iwept  off  an  aeen  at  Fig.  1,     The  sweep 


•  IS/  S.  BOLL1SD,  la 


■srtcjr.  Jj-.rcf 


now  removed  and  a  washer  pattern,  aame 
diameter  aa  the  hnb,  and  aa  thick  aa  the  diatanoe 
the  hub  extend*  put  the  faoe  (which  in  thia  saae 
ia  lin.),  1*  slipped  over  the  ipindle;  the  hoi*  in 
oentre  of  washer  being  made  to  fit  the  aame,  to 
comet  match  with  the  core*.  The  cope  ia 
lined  over  the  aurfao*  and  ataked  at  the 
inat  be  protested  during  the 

*---'    —  that  the  cope, 

. .  _  .  .  __._  in  it*  original 
poaition.  After  the  cope  la  lifted  off  and  fiaiihed, 
a  hole  of  the  requisite  dimension*  must  be  dog  and 
the  waahir  again  slipped  over  the  ipiudlj,  point 
downwarde,  and  bedded  correct  to  depth.  Tail  can 
be  accomplished  either  by  marks  made  on  the 
apindle,  or  from  two  pointa  act  in  the  joint  to  the 

T>  sweep,  on  which  a  (traightedge  oan  reat. 
he  bottom  bed  can  now  be  iwept  off  aimilarly 
to  the  top,  only  that  more  care  ia  needed  to  have 
the  part*  which  form  the  outing  u  true  a*  possible. 
I  am  aware  that  In  ordinary  practice  all  that  ia  now 
required  ia  to  plaoe  the  dry  aand  teath  oore*  in 
poaition,  and  aet  in  th*  arm  cores,  alao  made  of  dry 
•and;  but  a  large  aiperienoe  in  thia  clan  of  work 
hu  convinced  me  that  it  ia  impoaaible  to  maki 
true  spur  wheel  by  thil  method;  for,  howeva 
careful  we  may  be  to  avoid  it,  the  ugly  fact  at.il! 
remain*  that  no  two  ooree  are  alike  :  oonaequeutlT. 
the  wheel  mnat  be  uotrue  throughout  ita  whole 
circumference,  and  ia  therefore  untri 
Spur  wbeeli 


li  do  a, 


Fig.  S  will  explain  a  method  whioh  obviatt 
difficulties  spoken  of.  The  ooreboz  A  fu 
arma  ia  made  ao  that  the  outside  iball  oorm 
with  the  thickness  of  the  rim  ;  on  thia  the 
mnat  be  aaenred,  and  th*  beat  way  to  affect  I 
to  dovetail  them  on,  ao  that  they  oan  be  ran 
when  not  in  nie.  After  laying  out  the  armi 
down  lifting  plates  ihown  in  plan  at  B  (I 
and  in  aeotion  at  A  (Pig.  6).  The  pattern  oat 
be  placed  over  and  the  corse  rammed.  I 
shown  a  oore  ready  for  lifting  away  at  C  (Fii 
when  the  com  are  all.  out,  the  way  ia  ols 
moulding  the  teeth.  In  this  drawing  I  havi 
1,  leftontthe  .  "J 
ly   explain  the 


■ 

,    .„, —    arrangement  for  a 

teeth.     The   pattern  aets   back  a    little  fan 


ipindle,  but  an  iron  snide,  D,  ia  let  in,  whli 
accurately  and  clips  the  ipindle.  Thil  guid* 
■lot  hole  in  it,  through  which  a  good  aarew  • 
it  to  th*  pattern.  By  this  method  the  pattai 
be  moved  in  or  out  if  it  ahould  be  found  nen 


ping  off    from    time    to    time,  to  1 
wruught-lron  one*  at  considerable  c< 


a  well-defined  mark  ai 
lmencing  t 


ce  and  moved  around ;  the  aide  of 

1st  the  sand  at  E  and  alio  to  tht 

When  the  teath  are  all  ramni 

t  skoal    out    aud  a  piece  of 

itrn'hnle.  over  which  land 

le  bottom  of  oon 


it  in  the  centres  hole,  over 
■ed  firmly,  let  el  with  the  b 
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__  the  oore*  on 
1  the  mould  it 


the  bed  will  bo   i„___  _._ 

ready  for  nloaing,  u  the  fort  will  guide  them 
their  reepeotive  plaoee  with  aboolote  oorreotneaa. 
Another  advantage  U  that  ooret  ud  outtido  being 
nude  from  the  Bam*  pattern  inturea  au  exeatneu 
wbjnh  cannot,  bo  expected  by  any  other  method. 

Should  It  be  required  to  out  a>  throud  over  the 
teeth  on  tha  top  aide,  oat  the  cope  twoep  to  corre- 

Ed  with  the  form  and  poeition  of  the  shrouding ; 
(rill  leave  a  tend  pattern,  u  it  were,  the  im- 
perfeotlone  of  whioh  can  be  nude  food  b y  finiahing 
to  ■  abort  tegmant  pattern  when  the  oopa  ia  lifted 
uS.  Bat  ihould  the  turondiiig  bo  Deeded  on  bottom 
•id*  at  well,  ft  will  then  be  neoeteary  to  put  beck 
the  bottom  aweep  (after  the  oorei  an  all  oat),  fitted 
with  a  tonne  whioh  frill  not  only  form  the  shroud- 
ing, but  will  aleo  atrike  oat  clearance  sufficient  to 
allow  of  the  eegment  being  withdrawn  after  tha 
teeth  are  rammed  over  it,  aa  ihowu  at  B  (Fig.  6). 

A  good  method  of  m»Mng  the  tegmenta  to  be 
naed  in  forming  the  bottom  ahrooding  ia  to  halve 
them  along  their  length  eo  that  the*  fit  wedge  form 
at  tha  endi,  the  top  half  to  have  it*  thiaknt  edge 
to  the  front ;  tbie,  of  ooarae,  allowa  tha  upper  half 
to  elide  down  the  incline,  freeing  iteelf  from  the 
teeth  m  aoon  u  it  ia  touched— a  deeideratum  to  be 
appreciated.     My  moaning  will  be 


.     .___    My  m 
nanlting  Fig.  &  at 

Tha  apaoe  at  B  (I  ,g.  a)  wm  01  eonrea,  require 
illing  np  after  the  teeth  are  all  rammed ;  thii  can 
ling  a  aegment  made  to 
a  drown  oat.  The  teeth 
■01  eerve  u  n  guide  to  aet  it  by,  and  a  few  holaa 
an  be  bored,  through  whioh  iplkea  can  be  throat 
to  bold  it  In  plaoa  whilat  the  eand  ia  being  preatnd 


light  fu 

Ama> 


JOB  DYEING  RWIP1S. 

TUB  following  reoipea,  whioh  may  be  netful,  are 
given  in  Tie  Dyer  :— 
fioie  Okarru,  Currant,  Sed  Ganut,  <fc.  upon  Sill 
Carman.— The  artiole  Ought  firat  to  be  cleaned 
«tth  a  Mft  brnoh  and  white  aoap,  and  well  rinaed 
Buk  ia  dyed  at  a  temperature  between  60"  and  90°  i 
it  nrely  need*  boiling  to  maku  the  dye  run  np. 
fbtt  method  j  Prepare  a  bath  of  water  at  SO* , 
antUlj  acidulated  with  aoetio  aoid,  and  add  a 
tawant  quantity  of  Mfuower  carmine ;  for  rotei 
work  oant&naly,  but  afterward!  force  (ho  bath  foi 
reda  and  cherriea.  Second  method  !  Prepare  the 
fat  bath  with  water,  yellow  eateuhn,  and  a  little 
atlphurio  aeid;  rlnaa  very  well,  and  prepare  the 
aMondbath  at  60°  with  aofBoient  fuobaine.  The 
toodi  ought  to  be  finiihed  withoat  delay  after 
Dghtlr gumming  them.  For  currant  fuohaine  alone 
a  applied  in  a  bath  at   50—60°.    For  gamete  a 

fiven  with  boiled  archil  in  a  ■lightly 
ath;  take  np,  rioae,  end  dye  upon  a 
heiuo  bath. 
ToUok,   Old  Geld,  Buttercup  TtUoa,  J-c, 

Emi  Garment  t. — Theaa  oolouro,  whioh  are  Tory 
different  from  Oaoh  other,  are  obtained  either 
*bh  piorlo  acid,  or  annotto,  weld,  turmeric,  or 
feme.  The  bath  muat  be  ilightly  aoidnlated,  and 
lee  nodi  muit  be  worked  for  a  prttty  Ions  time  to 
if  well  level. 

Way  Blue  upon  Silt  Ga rments .—Prepare  a  bath 
at  100  lit.  water,  1  tin  of  aoft  aoap  (the  author,  H. 
Betiiala,  doea  not  ttate  the  weight  of  a  "  oaailn  "), 
BieooltMi  bine  a  glaaafol,  aooordlng  to  etrength, 
M7  little  arohil,  firat  boUod.  Hater  good*  at  40" 
aast  padually  to  nearly  boiling  In  half  hour,  take 
ay,  dnee  npon  two  hot  watera  and  one  oold  to 
■More  the  aoap;  the  eilk  ia  now  grey;  MM  then 
arsarh  hot  water  with  tome  inlpburio  acid,  whan 
Uu  Wee  ia  et  one*  developed.  The  blue  oan  be 
taxnUatwulbjaddrngarohUorblae.  Ordinary 
MM*  ant  dyed  npon  eilk  the  tame  aa  npon  wool. 

aa,  Bit  upon  Silk  Garment,.-  -Sky  bine  npon 

■U  it  dyed  with  indigo  oarmine  in  alightly  aoidn- 

laM  water,  and  after  riming  the  article  ought  to 

atlaiahad  at  onoe. 

Asm  upon  Silt  Garment:— Qlvu  firit  a  bottom 

'     «ltftfaoI*on  bine  of  the  detired  ahad* ;  take  np, 

■     *■*•  ta  hot  and  oold  water,  and  peat  through  a 

'-.  eawa  aeid,  lukewarm   bath    of  sulphuric  acid,  to 

;     Woenadd  a  Uttla  arohil,  which  u  boiled  and  patted 

j    *t"M>  mnalin  or  a  very  fine  sieve.    The  good* 

■  •MUtob*  worked  foeoue  hour  at  lout  to  prodnoe 

■Nl  dye*.    By  thia  prooeaa  all  ihadee  of  prune 

reset,   fitntg,    Maroon    upon    Stil    Garments.— 
a  obtained  with  aniline  violet  j  for 
I  muat  be 


j^ei— ■  mxu  uutaiueu  wilo  anuiue  violet ; 
7""*i  a  pretty  large  qoantity  of  dyeetnff  muat 
•■au,  hot  gradually  added  to  the  bath  in  T 
■tail  quentitie*  at  a  time ;  the   bath  it  aiigh 


with  aoetio  aoid.     For  tha  paoaitt  very 

j— tuff  it  required,  and  tha  artiole  worked 

!  a  the  bath  for  on*  hour.    For  the  maroon,  red 
trash  aniline  »iolit  ia  preferably  employed  in  Tory 
aault  ffaantfUot  at  a  time. 
fleeri  Cray  Mourn  Grey,  Iron  Grtg,  eje,  upon  Silk 


23tf 


— ind  indigo  oarmine;  pioric 

••Id  and  fattto  art  added  in  imall  quantitiet,  anil 


the  bath  ilightly  acidulated  with  aoetio  or  tartaric 
aoid.  Bilk  oan  alto  be  dyed  grey  with  anlltne  grey, 
whioh  givet  very  good  retulta. 


SIMPLE    FORM  OP    JILTER  PUMP. 

ATBBY  timple  and  effieaoloua  form  of  filter 
pump  aan  be  made  aa  follow* :  Select  a  pleoe 
of  stout  glata  tube.  Sin.  long  and  tin.  bore ;  fit  thi* 
with  oorkt,  one  with  two  hoi  it,  the  other  with  one 
hole.  Mow  take  three  piecea  of  ordinary  gliat 
tubing  f,fn.  bora,  and  draw  two  of  them  Out  ae 
shown  in  the  Fig. ;  out  the  one  at  a,  and  the  other  at 


treatment,  and  after  ttoodtai  twalra  hour*  the 
mixture  it  eolubla  in  bentolino.  On  tha  contrary, 
other  ollt  and  fata  were  varloualy  affeoted,  aa  will 
be  Men  by  the  following  table,  which  thowt  the 
rite  of  temperature  on  the  addition  of  the  chloride 
of  sulphur,  and  tha  behaviour  of  the  mixture  at 
the  time. 

Description  of    Rite  of      Colour  of        Phytic*! 
-"-»--        'imp.C     mixture.        oondltion. 
S°  Light  amber  ...  Liquid. 

40    Dark       „      ...  Solid. 

SI        „    red  brown  Liquid. 

Gl    Very  dark    „      Solid. 

01    Dark  „  ,, 


Gottonaaed    . 


b ;  bend  tha  third  piece  at  an  angle  of  00".  Inter! 
xa  and  the  bent  pieoe  through  one  cork  and  xh 
through  the  other,  to  that  z  a  will  project  lntide  of 
ib.  Attaob  m  to*  water  anpply.  On  allowing 
water  to  ran  through  the  apperatui,  a  vacuum  will 
be  canted  in  the  tube,  N,  and,  if  connected  at 
abown  in  tketoh,  filtering  beoomet  a  great  deal 
more  pleatant.  I  hare  found  thii  apperatui  to 
work  very  well.  It  givet  a  vaouum  =  Zt'Sin.  of 
Hg.— ROBBBT  Law,  in  Chemical  Newt. 


.  as*    .. 

IS     Light  amber 


thi  adulhratioh  or  lard.- 

SOME  time  ago  I  had  a  number  of  Amtrioan 
larda  aent  to  me  for  examination,  being  tne- 

peoted  of  adulteration,  With  mob  a  aubatanoe  it 
wit  of  oourte  very  difficult  to  tpeoify  what  tha 
genuine  article  wet  mixed  with  ;  but  after  many 
triala  I  managed  to  ditoover  that  in  the  inttanoe 
before  me  oottouteed  ail  wea  the  adulterant.  After 
trying  many  prooeaeai  and  failing  with  them  all,  I 
hit  upon  the  uae  of  chloride  of  inlphur  aa  being 
a  reagent  likely  to  bo  of  tome  nee  in  the  inquiry. 
T-   ■-   well  known  that  chloride  of   -•-■--   '■■<-- 


av, 


product  to  i 
of  indiarubber  tubetituta.  Thia  "tnbatitute"  ia 
inaoluble  in  petroleum  "  bentolino,"  and  theaa  re- 
action* teemed  to  indicate  to  m*  a  prooeat  for  the 
teparalion,  or  at  leaat  the  detention,  of  oottonaeed 
oil  and  other   oila    of  a  timilar  nature,  In  tha 

teence  of  toch  fatt  aa  lard,  tallow,  Ac. 

In  order  to  tee  how  oila  and  fata  would  behave 

ider  the  Influence  of  thia  reagent,  I  firat  mixed 
them  in  variona  proportions,  and  finally  diaoorared 
that  ooo.  of  the  lard  melted  at  86s  O,  and  mixed 
with  loo.  of  beniuline,  and  alto  loo.  of  the  chloride 
of  mlphnr,  and  wall  etirred,  leaving  the  mixture  at 

lit  for  twelve  noun,  waa  all  that  waa  neoeaaary. 

Pure  lard  remained  unaltered  by  the  foregoing 


Walnut 

Almond 

Poppy eo     uarx      „         ...  ooiio. 

Sperm 10    Light     „        ...  Liquid. 

Olive  _,..     10  ... 

Tbeobroma  ...      7    Dark      „        ...        „ 

Lard  30    Light     „        ...        „ 

Butterino  10        „        „        ...        „ 

After  ttandiog  twelve  hour*,  the  following  tabic. 

thowt  the  change  whioh  had  taken  place  and  the  . 

behaviour  of  the  mixture  with  bentoline  :— 

Behaviour  with , 

Deaoription.         Phytieal  ttate.         Beuolina. 

Palm Vieoid Soluble. 

Almond Yellow,      tranaparant, 

bard Not  diiaolved. 

Walnut Yellow,    tranaparent, 

hard 

Thaobroma.  Liquid Kasily aoluble. _ 

Sperm   Vktoid ,, 

Olive Trantparent,  hard    ...  Not  diaaoWed. 

Gottonaaed..  Brown,  hard  man „ 

Ooooa. Vary  liquid   Baiilyaolubl*. 

Lard  Liquid » 

A  anapeoted  tample  of  lard  or  tallow  may  be 
treated  aa  before  deaorlbed,  the  rite  in  temperature 
noted,  and  then  left  at  net  at  the  ordinary  tem- 
perature for  twelve  noun.  If  any  oottonaeed  oil 
it  patent  there  will  be  a  glue-like  formation,  which 
will  be  intolubla  in  bentoline. 

All  the  detailt  of  the  operation  before  mentioned 
mutt  be  ttriotly  followed,  aa  by  particular  math  oda 
of  treatment  even  pure  lard  may  be  rendered  in- 
aoluble in  bentoline  after  treatment  with  chloride 
of  tulphur.  It  it  very  doubtful  whether  to  email* 
a  quantity  of  oottonaeed  oil  aa  u  per  cent,  can  be 
detected  in  lard  or  tallow  by  thia  meant,  aa,  after 
treatment  and  ttanding  for  24  hours,  the  mixture 
it  diiaolved  by  bcotoline  ;  but  there  is  the  rite  of 
temperature  to  guide  the  operator,  whidi,  in  a 
mixture  of  6  per  cent,  oottonaeed  oil  and  96  per 
cent,  of  pure  lard,  made  in  the  laboratory,  amouu  tod 

to  WO. 

In  a      " 
aamplei 

teed  oil,  the  former  eatily  diatolved  in  benaoliue 
after  having  remained  at  rent  for  12  honra,  while 
the  latter  proved  intolubla.  I  do  not  give  thii 
method  aa  an  infallible  guide  for  the  detection  of 
cottomeed  oil  in  lard  or  tallow,  but  aa  a  rough 
method  for  preliminary  examination,  in  order  to  - 
tee  whether  the  tample  require*  a  farther  exami- 
nation. Adulterated  larda  do  not  always  thow 
even  tuch  a  rite  of  temperature  with  chloride  of 
tulphnr  aa  pure  lard,  but  of  oourte  this  ahowi  the 
tample  under  examination  to  be  abnormal. 


*  By  J.  CiBTlTU  BILL,  A. 


it  Chemical  Trade 


prnoy,  or  uuiaawer,  umve  ui 

keeping  the   eddrest  and  name  of  the 

ttantly  before  the  eyo  of  likely  customer!,  for  the* 
tend  out  a  boxwood  role  whioh  will  meeeure  a  foot 
and  serve  aa  a  paper-knife,  and  aleo  a*  a  letter 
opener.  It  it  a  otef  ul  implement  on  tha  desk,  and 
aa  an  edvertiaement  the  Britannia  Co.  anpply  tha 
rule*  for  3d.  each  pott  free. 

Tbbbe  it  nothing  new  under  tha  inn.  aa  that 
distinguished  architect  and  engineer,  Solomon, 
remarked.  We  hive  already  recorded  how  the 
compounding  of  locomotives  waa  anticipated  years 
ago  on  the  old  Baxtem  Coantiea  line ;  and  now,  we 
are  informed  by  Mr.  Kitton,  of  Brutaela,  formerly 
locomotive  tuperintendent  of  thi  Grand  Laxena- 
burg,  that  the  steam  jet  for  lecuring  edheaion  ef 
tha  wheels  waa  adopted  thirty-five  years  ago  on  the 
aame  railway.  It  waa  found  that  the  four -couple 
goodt  anginal  slipped  a  good  deal  and  loat  time,  and 
even  sometimei  ituok  faat  on  a  bank,  owing  to  the 
rtilt  being  made  groaay  by  the  dripping*  from  the 
fish  aent  from  Yarmouth  to  London.  Accordingly, 
Mr,  William  Naylor,  of  iteam-hammer  celebrity, 
who  waa  then  dittriot  superintendent  of  the  BaateiB 
Countiea  line  between  Yarmouth  and  Cambridge, 
ledaooupleof  jin.  pipea  from  the  boiler  to  near  the 
rails,  juat  in  front  of  the  wheel*,  which  had  the 
effect  of  oleaningthe  raila  and  completely  mi  atering 
the  difficulty.— Engineer. 
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SCIENTIFIC   SOCIETIES. 

LIV1RPOOL    A8TB0N0MICAL 

SOCIETY. 
rFHE  fifth  mseting  of  the  session  was  held  in 
I  the  Rural  Institution  on  the  13tb  of 
February,  Mr.  Jimii  Gill,  F.R.A.S.,  in  the  chair. 
Thirty-seven  candidates  were  elected  and  pro- 
Mr.'  Gill  ind  ■  paper  on  "  The  Effect  of  Differ- 
ence of  Latitude  on  Decollations."  He  remarked 
that  the  oooultation  of  a  star  of  the  fint  magnitude 
by  the  moon  is  in  event  of  comparatively  rare 
oocurrence ;  hence  the  interest  which  attached  to 
uocultation  of  Aldeberan  on  the  20  th.  In  this  case 
the  (tar,  as  seen  from  Greenwioh,  will  not  he 
occulted  at  all,  and  yet  it  would  be  at  Liverpool 
and  place*  farther  north.  Mr.  Gill  then  explained 
the  effect  of  parallax  in  oooultation,  and  gave  a 
aeries  of  computat ion,  with  regard  to  oocnltation  in 
irne.tion  for  Liverpool,  Manchester,  Dublin,  ic. 

Mr,  Dennuing  contribnted  another  of  his  aeries 
of  illuitrated  notes  on  the  planets,  dealing  on  the 
present  occasion  with  the  planet  J  upiter.  lloob- 
■erved  that  there  was  no  planet  of  our  system 
that  demanded  to  a  greater  extant  than  Jopiter 
the  attention  and  persevering  scrutiny  of  observe  rs, 
or  which  offered  a  mora  likely  field  for  new  dis- 
coveries. Speaking  of  the  great  red  spot,  he  men- 
tioned that  his  own  opinion  waa  that  it  represent! 
an  opening  in  the  atrial  envelope  of  Jupiter, 
through  which,  in  1873— 82,  we  aaw  the  red  denser 
vaponre  of  hii  lower  strata.  The  lighter  tint 
observed  during  the  last  few  yeara  waa  probably 
due  to  the  filling  in  of  the  canty  by  the  encroach- 
ment of  clouds  in  the  vicinity.  Parte  of  some  of 
the  more  prominent  belta  display  an  intense  red 
bne  like  that  of  the  old  red  spot,  and  they  may  be 
due  to  the  same  causes. 

A  paper  waa  read  by  Herr  Kuhl  on  "  Possible 
Changes  in  the  Magnitude  of  some  of  the  Stan  In 
the  Great  Stellar  Clnater  in  Perseus  (H.G.C. 
681).''  The  author  found  that  the  stars  of  Dr. 
Pitt's  map  of  this  interesting  object  had  appa- 
rently increased  considerably  in  magnitude  since 
Dr.  Pitt's  observation*  twenty  yean  ago. 

In  a  note  on  "Some  Recent  Observations  of 
Saturn,"  Mr.  Elgar  collected  and  summarised  a 
series  of  observations  relating  to  the  ring-system 
and  ball  made  lilt  year  by  MM.  Paul  Stroobanr 
and  Stuyvacrt  with  the  lain,  equatorial  of  the 
Brussels  Observatory;  Dr.Terby,  of  Lon  vain,  with 
anSin.eqnatoreal,'  and  by  Mr.  Klger  with  an  8!  in. 
Calver  reflector.  Sir.  Elgar  aaid  that  the  observa- 
tions, when  collated,  indicated,  whetherthey  related 
to  tbe  rings,  the  shadow  of  the  ball,  or  the  details 
of  thl  disc,  the  importance  of  a  careful  and  con 
tinnooi  scrutiny  of  the  planet  during  the  present 
season,  and  of  noticing  every  circumstance  in 
'"'    'a  aspect,    however    strange  or 


SCIENTIFIC   NEWS. 


_  Melbourne  Observatory,  an  account  of  the 
work,  done  there  in  given,  together  with  the 
■  :port  of  Mr.  Ellery,  the  Government  Astro- 
lomer.  Some  of  our  readers  may  be  interested 
n  the  abatement  of  Mr.  Ellery,  that  the  mirrors 
f  the  great  reflector  are  still  optically  fit  for 


hither 


Dloaked-for. 


Coaoanut  Oil  In  Augur  Making.—  In  the 
West  Indies  ranch  interest  is  felt  in  an  allege! 
successful  use  of  cocoannt  oil  in  a  prominent 
factory  on  the  West  Coast  as  a  new  sugar-making 
agent.  It  is  claimed  that  its  addition  to  the  pan 
prior  to  striking,  at  tbe  rate,  it  i*  understood,  of 
about  a  pint  to  the  ton,  produces  an  enormously 
increased  retnra  of  sugar  from  the  masaeouite. 
Abnormally  high  figures  have  been  given  fur  tbe 


it  would  appear  that  ad 

occur,  this  advantage  p 

obahly  lias  in  the  ability  to 

concentrate  the  masseouite  fi 
ordinary  conditions,  the  lubricating  influence  of  the 
oil  facilitating  tbe  striking  of  tbe  pan,  and  pre- 
venting too  tumultaous  boiling .  at  the  finis)  . 
Nothing  is  heard  of  its  use  in  making  yellow  sugar, 
and  experience  will  have  toahow  how  far  the  colour, 
taste,  and  smell  of  the  sugar  will  be  influenced  by 
it." 

New  Automatic  Belay  and  Switch.  - 
Messrs.  Day  and  Co.,  of  lit),  Queen  Victoria-! tree: . 
K.C.,  have  designed,  with  the  idea  of  doing  away 


relay  and  switch,  by  which 


ing  eloc 


hell  ii 


rung  by 

from  tbe  push.  Whether  the  burglar  system  awiti 
is  on  or  not  makes  no  difference  to  the  ringii 
from  tbe  ordinary  house  pushes,  and  the  act  ■ 
taking  off  the  burglar  switch  resets  the  apparato 
which,  however,  cannot  be  sailed  into  play  nnt 
the  switch  is  on  again.  Tiie  apparatus  can  equally 
well  be  applied  for  making  the  bell  when 
from  some  pushes  continuous,  and  others  not. 


tmiBhing  la  bo  great  that  ho  eonait 
desirable  to  make  further  observations  of  the 
fainter  nebnlte  until  the  mirrors  have  been 
repolished.  He  thinks  it  would  be  better 
to  have  the  repoliening  done  on  the  spot 
rather  than  incur  the  risk  and  loss  of  time 
which  sending  them  to  Sir  U.  Grubb  would 
involve.  It  would  be  interesting  to  learn 
whether  the  mirrors  have  been  cleaned,  or,  in 
iort,  the  treatment  to  which  they  have  been 
subjected  ;  for  they  have  now  been  a  good 
many  years  at  Melbourne,  and  are  still,  as  we 
understand,  capable  of  doing  all  ordinary 
astronomical  work.  The  telescope  itself  is  me- 
chanically in  good  order.  The  new  transit 
circle  of  the  observatory  is  in  excellent  condi- 
tion, and  observations  with  that  ore  the  chief 
work.  The  observatory  is,  however,  to  take 
part  in  the  international  photographio  survey 
of  the  heavens,  and  the  necessary  funds  have 
been  provided  by  the  Government. 

We  learn  from  Dun  Echt  Circular  No.  15: 
that  Prof .  Kraeger  telegraphs  from  Kiel  that 
bright   comet  with  a  tail    was  discovered  by 
Saverthal,    at     the   Cape  of  Good  Hope, 
i  'cb.  13th.    Its  exact  position,  was  found  to 
Feb.     IS,      15h.     ifi-lm.     Cape     M.T. ;    I 
tub..    11m.  32'8s.  ;   Dec.   S.   36°   3'  44'.    Daily 
motion  in  R.A.  t   I'm.  30*. ;  in  Dec.  N.  2'  3.V. 
Dr.  Copsland  appends  a  note  :— Although  the 
comet  is  moving  so  rapidly  northwards,  it  is  at 
present  (Feb.  22)  uncertain  if  it  will  become 
visible  in  this  country, 

Mr.  John  Tebbutt,  of  Windsor,  N.S.V.,  has 

issned  a  little  work  giving  a  history  of  hie 

private  observatory,  which  is  well  known  by 

repote  to  all  astronomers.    For  many  years  hia 

instrumental  equipment  consisted  of  a  sextant 

and  a  telescope  of  little  more  than  1  iin.  aper- 

;  but  in   1801   he  obtained  n  refractor  of 

.,  and  in  1872  anequatoreal  of  J  Jin,,  which 

supplemented  about  18  months  ago  by  a 

iiin.  eqnatoreal  by  Grubb,  once  the  property 

of  Dr.  Bone.    Mr.  Tebbutt  has  not  only  been 

longst  amateur  astronomers  in  a  far- 
off  port  of  the  world,  but  ho  has  done  exceilcu: 
work,  as  astronomers  know,  and  until  recently 
has  done  it  all  himself,  having  since  1831  had 
assistance  in  performing  the  reductions. 

The  death  is  announced  of  Mrs.  Anna  Kings- 
ford,  M.I).,  in  her  42nd  year.  She  was  a 
daughter  of  Mr.  Bonus,  of  Stratford,  Essex, 
:ind  married  in  18u7  the  Rev.  A,  G.  Kingston}, 
vicar  of  Atcham,  Shropshire.  In  1370  she 
entered  the  Roman  Catholic  communion,  and 
taking  great  interest  in  medical  and  philo- 
sophical subjects,  studied  medicine  for  six 
years  at  Paris,  where  she  obtained  the  degree 
of  M.D.  in  1830,  choosing  for  the  subject  of  her 
thesis  "De  I' Alimentation  Ycgctole 
chez  THomme."  She  will  be  remembered  iu 
ientifio  circles  for  her  spirited  attacks  or 
visection,  and  for  her  advocacy  of  vege 
tarionism  ;  outside  those  circles  as  tho  founds  ■ 
of  the  Hermetic  Society  for  tho  study  of 
religions  philosophy  and  as  president  of  the 
Theoeopbical  Society  in  1883. 

Prof.  Prestwiah  having  resigned  tho  chnii 
of  Geology  at  Oxford,  Prof,  A.  H.  Green,  of  thi 
Yorkshire  College  of  Science  at  Leeds,  has  beet 
selected  to  succeed  him.  The  veteran  has  com 
pletcd  his  great  work  on  geology,  and  retire: 
to  his  country  home  with  the  good  wishes  c 
all,  for  he  shed  lustre  on  his  university,  nr 
added  much  to  onr  knowledge  of  geology.  His 
successor  is  well  known,  having  been  on  tbe 
Geological  Survey  for  many  years,  and  the 
author  of  a  valuable  treatise  on  physical 
geology. 

In  the  second  volume  of  his  "  Geology  : 
Chemical,  Physical,  and  Stratigraphies.  1.' 
which  has  been  recently  published.  Prof. 
Prestwich  says  : — "  My  own  opinion,  based  on 
the  facts  here  named  is,  that  the  time  required 
for  the  formation  and  duration  of  the  gin..; 
ico-slieets  in  Europe  and  America  (the  Glacial 


.mod)  need  not,  after  making  all  allowances, 
hive  extended  beyond  15,000  to  2B,000  yean, 
instead  of  tbe  160,000  yeara  and  more  whine, 
have  been  olaimed." 

A  deputation  from  the  Sussex  AsnouUtiou 
for  the  Improvement  of  Agriculture,  and 
another  from  the  Aberdeenshire  Agricultural 
Research  Association,  have  already  waited  at 
Viscount  Cranbrook  to  ask  for  Government 
grants.  Lord  Cranbrook  seems  to  have  beta 
equal  to  the  occasion,  for  he  said  that  it 
present  the  Agricultural  Department  had  no 
funds  at  its  disposal  for  the  purpose  and  that, 
although  research  was  one  of  the  things  Out 
the  Department  would  have  to  consider,  its 
duty  would  only  be  to  supplement  local  efforts 
— not  supply  the  means.  Tho  "  research  the 
Agricultural  Department  should  (osfcet  is  the 
discovery  of  a  method  of  giving  tho" thus) 
'  's  "  to  the  agriculturists — that  is,  fixity  of 
nitre,  fair  rente,  and  free  sale. 
Dr.  E.  B.  Tylor's  "  Anthropology  "  has  ben 
translated  into  Spanish  by  Dr.  Antonio 
Mochado,  and  in  a  preface  the  author  rtntuads 
tbe  Spanish  student  of  the  important  put 
played  by  his  ancestors  in  the  foundation  of 
anthropology,  and  of  the  large  field  open  for 
its  study  in  Spanish  America. 

A  marble  medallion  pat  up  by  personal  and 
scientific  friends  and  fellow  townsmen  of  tie 
late  distinguished  pahDontologist,  Dr.  Thoroat 
Davidson,  F.R.S.,  in  recognition  of  hia  services 
to  science  and  the  Brighton  Free  Museum,  was 
recently  unveiled  by  the  Mayor  of  Brighton  in 
the  geological  rooms  of  the  museum.  BirR. 
Owen  sent  a  letter  excusing  his  absence  on 
account  of  failing  health,  and  Prof.  Jaddwiele 
a  letter  bearing  testimony  to  the  admirable 
character  of  the  work  done  by  Mr.  Davidson. 

Prof.  E.  Ray  Iiankeeter,  lecturing  on  Monday 
last  on  the  "  Straggle  for  Life  "  at  the  London 
Institution,  said  that  a  considerable  number  of 
the  most  fatal  diseases  in  man,  oxen,  andsbees 
were  due  to  poisonous  matter  produced  in  the 
blood  which  was  known  as  bacteria.  Who 
this  poison  got  into  the  svstem  the  duty  of  ths 
corpuscles  was  to  go  for  it,  and  they  prooeedsj 
to  eat  as  much  as  they  could  ;  but  sometimes 
they  oould  not  attack  it  at  all.  The  booteni  ' 
was  too  much  for  them,  with  the  result  thai 
the  bacteria  grew,  and  vsry  soon  proved  fatal 
to  the  body  in  which  it  existed.  Theoorpssoks 
could,  however,  be  educated  to  deal  with  the 
iiaoterio,  and  tho  future  of  preventive  nudt 
lines  wonld  be  the  education  of  the  white  blood 
lorpuscles.  The  faot  that  one  man,  by  constant 
lac,  oonld  without  injury  tako  a  dose  of  arsenic 
hat  would  kill  six  ordinary  men  was  due  to 
jhe  faot  that  he  had  by  weakened  doses  bees 
educating  and  training  the  white  corpuscle! 
They  could  be  taught  to  eat  and  flourish  under 
conditions  which,  if  not  commenced  gradually, 
would  be  destructive  to  them,  and  that  was  the 
prinoiple  at  thebaseof  prototivainnonlatiML 
Ae  a  preventive  of  many  fatal  diseases  in  sheep 
and  oxen,  inoculation  hod  been  remarkably 
successful.  The  corpuscles  first  received  • 
weakened  breed  or  disease  by  inoculation,  sod 
thus  when  a  violent  attack  came  they  were 
ready  to  receive  and  dispose  of  it.  This  educa- 
tion of  the  corpuscles,  it  seemed  to  him,  wis 
the  explanation  of  the  soooess  of  vaccination. 
They  received  a  weak  dose  of  the  poison  from 
the  vaccine,  and  were  in  that  way  prepared  for 
a  stronger  dose  in  the  way  of  small-pox.  He 
believed  the  white  corpuscles  could  be  trained 
to  receive  the  most  virulent  poisons,  and  he 
hoped  this  training  wonld  be  carried  on  as  seta 
deal  with  a  great  number  of  diseases. 

According  to  Dr.  V.  Galtier,  in  a  communi- 
cation to  the  Paris  Academy  of  Sciences, 
the  viras  of  rabies  preserves  its  activity  in 
buried  bodies.  He  has  proved  the  accuracy  at 
his  statement  by  investigations  on  the  bodies 
of  rabid  dogs  which  hod  been  buried  for  more 
than  a  fortnight. 

At  a  recent  meeting  of  the  Paris  Academy  of 
variability  St 
elot,  was  rsid, 


Saturn's  rings,  by  M.  E.  Trouvelot,  i 
in  which  tbe  author  pointed  out  tns*  «■ 
observations  made  during  tho  last  few  ysarsby 
Perkins,  Offord,  Davis,  Stanley  Willies* 
Stroobant,  and  others  all  tend  definitely  to  es- 
tablish the  proposition  announced  by  him  is 
1S34,  that,  so  far  from  being  stable,  the  ring" 
of  Saturn  are,  on  the  contrary,  essentially 
variable,  and  subject  to  constant  fluctuations 
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lie  truth  is  confirmed  by  the  author' 
ervntions  made  in  1886  and  1S87  at  the 
lory  of  Mendon,  and  now  communicated 
eademy  in  this  papor . 

Donders,  of  Utrecht,  complete*  his. 
wore  and  ten  "  on  May  27,  when  the 
lires  him  to  resign  hii  duties  as  pro- 
it  the  univarnty  and  director  ot  the 
wioal  laboratory,  A  Donders'  Memo- 
id  is  being:  collected  to  mark  the  appro- 
if  the  donors  of  the  work  accomplished 
iatingnished  ophthalmologic 
largtsrt  steamship  e 
haa  been  handed  over  to  the  Penin- 
nd  Oriental  Co.  by  the  builders, 
Harland  and  Wolf,  of  Belfast  the 
U  166ft.  long  and  6,380  tons  gross 
I  with  triple-expansion  engines,  indi- 
■oaw    7,000    horse-power,    capable    of 

her  at  a  speed  of  16  knots  at  sea.  Ska 
to  leave  London  with  the  mails  on 
i  ;  but  is  noticeable  ben  because  she 
i  fitted  with  certain  appliances  which 
ble  the  Government  to  equip  her  as  a 
iiig  cruiser  on  the  shortest  notice, 
instance  of  the  remarkably  high  etoam- 
s  which  are  now  adopted  in  flrst-olass 
Belleville  and  Co.,  of  St.  Denis,  Seine, 
w  under  construction  for  the  Avitra- 
vessel  belonging  to  the  Messagsries 
es,  boilers  to  work  at  a  pressure  of 
■er  square  inch,  the  engines  being  of 
[pension  type. 
,tue  of  the  late  John  Elder  is  to  be 
at  the  entrance  of  Elder  Park,  Govun. 
represent  the  distinguished  engineer  in 
ting  garb  standing  beside  the  model  of 
und  engine.  A  memorial  will  also  be 
erected  in  honour  of  another  distin- 
r»  present*  tivo  of  the  industries  of  the 
Pilliam  Denny,  of  Dumbarton  ;  but  it 
bo  a  statue— it  will  take  the  form  of 
rate  or  an  hospital, 

Ramsay,  of  Glasgow,  has  an  article 
hnical  Education"  in  the  March  nnru- 
Blaekwood,  in  which  he  argues  that 
'.  the  success  in  manufactures  which,  in 
of  other  countries,  has  been  credited  to 
J  education,  is  due  to  general  eduoa- 
i  concludes  that  neither  the  advocates 
Joal  education  nor  the  Royal  Commis- 
ich  dealt  with  the  question  had  any 
ir  conoeption  of  the  subject. 
Blaqkie,  replying  to  a  correspondent  of 
ma*,  tells  him  the  meaning  of  ednoo, 
i :  "  I  may  remark,  in  passing,  that  the 
word    for    educate,    erziehtn,   tells 


pull,  which  is  the  aspirated  form  of 
Perhaps  your  correspondent  might 
n  etymology  of  ediuo  which  would 
to  signify  to  drive  in,  or  cram  in  ;  bnt 
■aid  he  will  beat  the  backs  long  enough 
le  finds  any  snch  etymological  aid  to 
gogio  practice." 

lammarion  calls  our  attention  to 
■lomie  for  March  and  June,  1883,  the 
ontaining  an  article  by  M.  Lepaute  on 
alenos  Lundi  7  ou  finit  Dimanohe  I " 
er  oontalns  a  note  on  the  subject  with 
published  by  Dr.  Gleuns  in  the  Alhim 
am  for  1870,  in  which  places  keeping 
and  Monday  respectively  are  divided 
).  This  line  passes  through  Bearing 
leaving  the  Aleutian  Isles  on  the  East, 
uarply  in  between  the  Philippines  ( W.) 
)  Carolines  (E.),  then  curves  again 
sweeping  North  of  New  Guinea,  and 
the  Chatham  Isles  on  the  West.  All 
■est  of  the  line  have  Monday,  while 
the  east  keep  Sunday. 


)  applications  for  space. 

a  view  to  masting  the  general  i 

i  tobacoo-growers  interested  in  the  forth- 
imposition  for  a  prize  of  SO  guineas  offered 
maaa  Chamber  of  Commerce  for  the  best 
>  of  home-grown  tobacco,  it  is  intended  to 
e  tims  up  to  which  specimens  can  be  sent 
jpatitioii  bom  the  1st  of  March  to  the  1st 


LETTEB8  TO  THE  EDITOR 


— •  knows,  and  M 

■  ...  ulher  subjects :  Ftt  such  a  person  mar  Ban 
ome  particular  knowledge  and  experience  of  the  aetum 
if  ..  ..  -  non  or  luotiaronnlal^,  IIiatM  WoUnrldingi 
mows  no  more  tlsu  what  everybody  doee,and  yet,  token 
•  oluiier  with  tali  llttla  pittance  of  hie,  will  undertake 
to  write  (be  wools  sodj  ol  physlcks,  a  Ho*  from  whense 
treat  lnooovenlsnoes  derive  their  original."— Man  ntgmt 

.     KAB  BCLIPBBfl— SATUBN. 
— Mr.  B.  J.  Hopkins  has  (letter  28416) 
-«— *  rewmi  of  M.  Dnfour's  hypothesis, 


mpt*  to  aooonnt  for  the  darkness  of  the 
lunar  Ciao  when  eclipsed  in  1884. 

It  seems  that  the  Krahatoa  eruption,  after  being 
pressed  into  service  to  aooonnt  for  the  red  sky 
glows  of  that  and  other  yean,  and  failing  to  do  so 
fluti'i'iii-t.jrily,  is  now  to  figure  as  an  agent  in  the 
phenomena  a  Wending  lunar  eel  ipse). 

Your  correspondent  urges,  justly,  1  think,  some 
objections  to  the  Erakatoan  hypothesis,  which  is 
:  i ..  ■■  ■:■■■.■  i .  an  attempt,  at  all  events,  to  account  for 
the  variable  luminosity  of  om  satellite  when 
eclipsed.  The  generally-accepted  refraotiou  theory 
does  not  satisfactorily  explain  how  and  why  the 
moon's  diss  should  appear  at  one  time  conspicuously 
luminous,  and  at  another  totally  invisible. 

The  apparent  atmospheric  ring  surrounding  the 
earth's  disc,  as  seen  from  the  moon,  is  subject  to 
all  varieties  of  climate,  temperature,  refraction, 
and  sbtorption^in  its  different  parts,  and  surely  it 
would  not,  as  a  whole,  vary  appreciably,  at  least 
sufficiently  to  aooonnt  for  the  eolipsed  moon's  Vary, 
ng  brightness.    The  ennulna  of  light  round  the 


laden,    at    others    free  from   clouds,  and  so 
smbraoing  probably  all  varieties  of  ntmospht___ 
cunt]  it  ion,  but  not  varying  much,  en  the  whole,  at 


of 

lg- 

light  from  the  Son's  Corona  is  the  chief 

19U.U1   . .    nuking  our  eclipsed  moon  visible,  and 

that  this  light,  ooming  from  a  certainly  variable 

object  (aa  ere  know  the  Corona  to  be),  would  canse 

1  ir  to  present  the  varying  degrees  of  illumination 

iserved.    It  Deems  strange  that  so  very  simple 

id  obvious  an  explanation  should  not  have  been 

propounded  before,  and  It  is  to  be  hoped  that  its 

-'ithiir  will  take  the  necessary  steps  to  bring  it 

dan  tbe  astronomical  world. 

One  would  like  to  hear  "  F.R.  A.S."  on  this  snb- 

1  'inclose  a  sketch  of  Saturn  made  on  the  17th 
t.  at  from  9.30  to  llh.,  power  800  on  my  Calver 
.eotor.  The  crape  ring  was  easily  seen  in 
wsa  ;  bnt  I  could  only  obtain  just  a  suspicion 
it  in  tbe  f.  one.  Nu  trace  could  be  seen  of  the 
.k  patches  observed  last  season  by  Ulger  and 
Terby,  and  although  I  have  observed  the  planet  on 
most  clear  nights,  have  not  succeeded  in  detecting 
im.  Have  they  been  seen  by  any  of  our  oor- 
poudents  this  season  ? 

finuke'a  division  was  just  discernible  on  the  p. 
edge  of  ring  A,  and  appeared  centrally  situated  ; 
■  the  ■  *dgs,  however,  it  was  not  to  be  seen  with 
iny  amonntof  coaxing  or  ohange  of  eyepiece.  Has 
t  ever  been  observed  that  this  division  has  been 
teen  more  distinctly  p.  ca/.  at  the  same  time  that 

Ring  C  has  shown  tl '' 

Bristol,  Feb.  19. 


IHS    MOOM'fl    WATIB. 

[•'8451.1— OaiTIciSMO  my  letter  (283611  on  this 

ifiject,  "  F.R.A.S."  asks  me  (28425)  to  tell  him  in 

hat  form  water  would  exist  in  space.    Would  you 

indly  allow  me  to  say  I  did  not  mean  to  suggest 

ist  water  exists  diffused  in  space,  but  that  so  far 

i  our  earth  is  concerned  water  exists  outside  us  iu 

race  on  Mars,  Venus,  and  elsewhere.    It  that  water 

aviiled  U)  ns,I  imagine  it  would  come  in  Its  solid 

form.    He  points  out  a  forcible  objection  to  one  of 

impositions  by  reminding  me  that  the  moon 

a  retaining  pull  of  24,000  miles  on  her  own 

ter  at  present.    My  idea  is  that  formerly  the 

moon  from  meteoric  sources  had  not  attained  her 

ut  site.    She  was  relatively  leas  to  the  earth, 

t  least  one  theory  supposes  she  was  nearer. 

The  earth  and  the  sun   In  their  poll  upon  her 


Jno .  Harvey  Jones. 


I  be  relatively  st 
oon  possessed  al 

be  possible  for  a  t 

rarth  of  t 


it  be  possible  for  a  time  to  arrive  in  the  relative 
growth  of  the  earth   and   her  satellite  when  the 

mutual  revolutions  of  the  bodies  concerned  would 
subject  the  moon  to  the  greatest  possible  conjoined 
pull  of  tbe  earth  and  sun,  So  that  by  a  sort  of  reflex 
tidal  evolution  the  lunar  gaseous  envelope  would  be 
drawn  away?  When  we  are  dealing  with  such 
immense  massss  ss  the  earth  and  moon,  24,000 
miles  is  not  so  great,  after  all.  It  is  scarcely  the 
distance  from  England  to  Melbourne  and  back,  or 
'inr  times  to  New  York  and  back. 
Leeds,  Feb.  29.  Francis  B.  Cane. 


WATBB8    OF    THB    FLOOD. 

[28462.]— Sot  in  no  would  have  given  me 
greater  pleasure  than  to  reply  to  the  request  of 
3  FJU8."  (letter  28426)  had  he  not  given  me  to 
understand,  in  a  few  sentences  afterwards,  that  he 
regards  with  derision  and  contempt  all  the  inspired 
records  respecting  it  aa  fabulous  and  mythical. 
Surely,  he  cannot  wonder  at  my  hesitating  to 
subject  myself  to  the  charge  of  insane  credulity 
for  believing  in  the  truth  of  this  catastrophe  as 
firmly  ss  I  believe  in  the  Mediterranean  Sea  or  the 
rock  of  Gibraltar.  But  whether  "F.li-A.S." 
believes  me  a  fool  or  not,  I  am  sure  he  will  be  too 
courteous  to  tell  me  so.  The  waters  of  the  Flood 
did  return  from  whence  they  came.  Certainly  not 
from  any  of  the  existing  oceans,  or  nothing  would 
have  saved  us  from  a  periodical  repetition  of  this 
awful  visitation.  "  F.R.AJ5."  cannot  seriously  dis- 
pute or  deny  the  positive  assertions  of  all  geologists 
that  every  portion  of  the  earth  shows  evidence  of 
such  a  Flood  as  the  Bible  records.  Of  course  the 
astronomer  or  globe  theorist  is  obliged  to  ignore 
and  deny  such  testimony,  whether  sacred  or  scien- 
tific But  those  who  believe  in  a  Sat  and  motion- 
less world  know  that  the  waters  of  the  Flood  came 
from  regions  far  beyond  any  latitude  or  circumfer- 
ence with  which  we  are  acquainted.  " 
ot  the  great  deep "  certainly  did  n~* 


"  The  waters 


3". 


of  the  Pagan 

pherical  earth,  we  are  abls  to  admit 

of  the  geologist  as  well  as  the  known 

_  _  _  all  the  nations  on  the  face  of  the 

I  am  quits  *»mili.i-  with  the  voyages  of  Cape. 
Ross ;  but  thsy  consist  of  a  startling  admixture  of 
truth  and  error.  No  living  authority  will  venture 
to  assure  me  that  he  has  circumnavigated  the  south 
Polar  centre,  or  aver  seen  the  midnight  sun  at  the 
time  of  the  southern  solstice.  The  conditions  of 
he  northern  and  southern  regions  are  as  distinot 
IS  it  is  possible  to  be.  Why  does  "  i'.R.A.8."  Ten- 
ure to  believe  what  no  living  authority  Will 
.ttempt  to  confirm?  The  Nautical  Almanac  ate 
in  no  respect  dependent  on  such  fictitious  theories. 


P.8.— Ths  admission  of  "the  elementary  fast 
_iat  all  water  instantly  and  invariably  finds  its 
own  level "  places  "  F.R.A.3.''  in  the  dilemma  of 
either  acceding  all  that  I  require,  or  else  of  resort- 
ing to  the  snbterf  use  of  declaring  that  black  means 
white,  and  "level  means  convex.  I  do  not  sss 
how  it  is  possible  to  argue  on  such  ill-defined  con- 
ditions.— J.  H. 

FOUNDRY  CUPOLA. 
■463.]— YOUSi  article  taken  from  the  Amtriean 
jMuMSisC.  describing  the  mode  of  working,  directs 
that  the  first  charge  of  iron  should  be  made  thirty 
minutes  before  the  blsst  is  turned  on.  This  may 
'  some  of  your   readers  into  a  serious  error. 

latanee  came  under  my  notice  where  the  usual 

preliminary  thirty  minutes'  "blow1'  previous  to 
ifaarging  with  tbe  pig-iron — said  by  theoldruls- 
if-thumb  hands  to  be  necessary/or  oloatasy  «/  lit 
'■alphui — seemed  to  s  young  technically-educated 
fresh  master  to  be  so  much  time  blown  away.  The 
cupola  hand,  in  spite  of  ths  warnings  of  ths 
widen,  obeyed  the  fresh  master's  instructions  te 
uie  letter,  with  the  result  that  all  the  eastings 
proved  to  be  the  moet  worthless,  hard,  brittle  while 
iron— ss  if  chiliad,  in  fast.  Now,  than,  for  the  old 
hands'  jubilee.  "  'Tis  the  sulphur  ss  didthemis- 
ohief,"  they  cried  one  and  alL 

A  hasty  perusal  of  poor  Samuel  Rogers'  work 
i  "  Iron-Making,"  <Jic,  convinced  the  writer  that 
la  mischief  lay,  not  in  the  sulphur,  nor  yet  in  the 
ig-iron,  which  was  of  the  best  South  Wales  brand, 
_at  in  the  low  ttmperature  at  which  the  fusion  took 
place,  A  return  to  the  usual  preliminary  blow 
was  henceforth  the  order. 

Poor  Rogers,  whose  resesrahes,  and  their  results 
when  pat  into  practical  operation,  were  the  means 
whereby  all  the  great  iron  kings  made  their  for- 


industry,  but  not  possessing  that  capital,  i 
qua  non  for  the  first  start  and  its  reaction. 

The  L*4a*n  L\K(«aaw. 
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THE  1ROQBT    SLIDE-BULB. 

[J8461.J-HAVING   b»D  rC|lle.l«i  tO  give 

examples  of  the  use  of  this  arrangement,  I  .offer 
the  following :- 

(1)  To  find  the  43rd  root  of  IT,  mil  the  log, 
logarithmic  scale  It,  and  the  logsrithinic  scale 
8.  Place  43  (S),  that  is,  43  on  the  scale  fi,  under 
IT  (R),  ud  thoresult,  I -088  (R)  is  over  1  (S). 

(2)  Wb>t  is  the-  .mount  of  £1  at  the  end  of 
76  fain  it  i)'25  par  east,  compound  interest? 
Adopting  the  nana!  formula,  plaoe  1  (9)  onder 
TOSlV,  (R)-the  |ioiition  of  the  !th  decimal  Sgore 
;ying  between  two  sub-divisions  of  the  scale — and 

.over  75  (8)  is  tbe  answer,  ll  <R). 
_  (3)  Required  the  value  of  the  Mta  power  of 
2»1»«  IT  <{J)  onder  5  (It),  and  over  16  (8)  ia  t 
mnlt,  M  (ft). 

(4)  In  how  many  years  will  £1,  bid  Dot  at  27 
per  oent.  compound  interest,  amount  to  £6.  Hera 
We  have  to  determine  log.  0  to  the  bate  1027,  or  to 
Solve  tbe  equation  r027»  =  5.  Place  I  (8)  onder 
J-0S7  (R),  and  under  a  (R)  ia  the  anawer  60  (S). 
Dr.  Roget  applied  his  prinoiple  to  a  oiroular  in- 
strument, wbioh  ia  of  somewhat  greater  power 
than  the  atraight  one.    This  be  deaoribea  id  bia 


Charing,  Kent. 


J.  R.  Campbell. 


PAINLBB8    EXTINCTION    OF    LIFE. 

[2S465.]— Bom  time  ago  I  happened  to  kill  a 
frog  for  experiment  by  the  method  described  in 
Mr.  Wire's  tetter  (-J814I)  Imwwt,  After  having 
Laid  it  in  the  carbon  dioxide  for  about  bait  an  boar, 
I  electrified  it  by  the  primary  current  from  a 
bichromate  battery ;  tbe  usual  contraotiona  of  the 
muscles  ensued,  hands,  legs,  head,  cheat  were  all  in 
torn  electrified,  after  which  I  laid  it  in  a  lancer 
With  a  little  water.  Two  honra  later  I  came  into 
the  room  for  a  book,  and  in  doing  bo  I  touched  tbe 

jumped  oat  and  hopped  away  a>  sound  a>  when  I 
oangbt  it.  Tbia  aeetna  to  abow  that  suffocation  by 
oarhon  dioxide  produces  at  first  a  kind  of  catalepsy, 
bnl  ultimately  death— this  ia,  of  eonrae,  only  a  sug- 
gestion. In  the  "  Grotto  del  Cans,"  in  Italy,  and  a 
oeruin  valley  in  Java,  great  masses  of  oarboa 
dioxide  are  given  off,  which,  being  roach 
heavier  than  air,  and  therefore  forming  a  layer  of 

Ess  along  tbe  ground,  suffoastea  all  animal  ■  whose 
eada  are  in  the  gae.  In  the  Italian  place  the  layer 
ia  oaly  from  2  to  3ft.  deep,  bo  that  people  in  going 
La  are  not  eu  Unrated,  but  dogs  aud  amall  animals 
are.  Lf  reptilea  can  be  brought  to  life  by  the 
electric  oarrent  after  auffocatiou,  mammals  may 
■leu  be  revived.  This,  I  think,  ia  worthy  of  further 
Investigation  (if  it  has  not  already  been  investi- 
gated), aa  it  may  apply  not  only  to  carbon  dioxide 
But  also  to  choke  dump  and  any  other  dangerous 
Case*,  and  benoe  save  life  after  suffocation  in  a 
nine  or  burning  hooss,  do.  L  hope  Mr.  Wire's 
"*  pussy  ''  was  sufficiently  dead  ao  aa  not  to  wake  op 
again  in  his  grav*.  Batlne. 

POLISHING  AND  NICKEL  PLATING  ■ 
[MUtVp— IS  theao  pipers  my  endeivonr  will  be 
to  describe  polishing  and  niok«l  plating  as  per- 
formed in  faotur lea  with  modern  machinery  and 
tpplisncea,  so  that  tbe  reader,   knowing  tbe  bes 


plated,  as  tb< 
of  tbe  dyes. 
Lights,  riding 


polishing.    Thi 

■  i  ii,:;  •luCure  only,  appearances  beini 
■ation.  Calico  printing  rolla  sreniokel- 
iy  thereby  resist  the  corrosive  actior 
■Ships'  lamps,  aide  lights,  mast-heat 
lights,  Ac,   resist  the  action  of  sea 


water  better  if  well  coated  with  nickel.  The  reeds 
of  weaving  machines  are  plated  to  resist  the  rusting 
effects  of  the  damp  cotton;  but  we  will  study 
appearance  in  these  papers,  aa  the  balk  of  goods  are 
plated  for  their  improved  appearance  only, 

A  modem  polishing  shop  is  a  well-lighted  and 
ventilated  room  with  one  or  more  lines  of  benching 
fixed  to  tbe  wall  and  floor  close  to  tbe  windows. 
These  benches  are  fixed  to  cast-iron  uprights  or 
standards,  with  wooden  bearers  into  tbe  wall.  The 
standards  are  made  to  bIbo  carry  a  line  of  shafting 
tinder  tbe  bench,  with  the  necessary  pulleys.    The 

Sensrnl  aire  of  shaft  Ia  2,in.,  and  pulleys  of  24in. 
iameter  with  6in.  faces.  Standards  are  generally 
about  4  ft.  apart,  and  are  connected  by  a  stout  wood 
beam  at  the  top,  on  to  which  are  bolted  the 
lathes  (F 
entre  of  t 
ixtra  large  work,  having  a  alea 


tbe  band  being  well  protected  (Fig.  2.) 
.  ]  machines  are  need  for  some  kinds  of 
polishing :  they  are  mads  with  two  side  frames, 
1 —  These  shafts 
...  top  one  will 
i  a  izin,  snronded  pulley.  Tbe 
Bttom  shaft  has  a  24in.  Bbroaded  pulley  at  each 
nd,  and  a  tight  and  loose  driven  pulley  in  the 
entre  of  it.  Tho  top  and  bottom  shrouded  pnlleys 
.re  lineable,  and  carry  an  emery  tape — i.e.,  a  stout 
ape  coated  with  grain  emery.  One  tape  would  be 
loarae  and  the  other  fine,  generally  90  and  60  mesh 
Suitable  taps   tighteners  ars  fitted,  and 


ry.      Suitable  tape   tlgl 

,h  the  tape  travelling  2.000ft.   per 

ry  effective  machines.    Nearly  all  of  what  might 


to  pass  a  much  batter  finishing  process  than  the 
Upe  machine  can  givs  it  (Fig.  3). 

Another  machine  we  will  just  touch  on,  not  very 
complicated,  but  very  much  used  by  polishers  for 
glazing  oyole  spokes. 

A  trams  carrying  two  blocks  of  lignum  vitse  in 
which  tbe  centres  of  the  spindle  run ;  the  driven 
pulley  and  the  emery  wheel  are  mounted  on  the 
spindle  side   by   side.     These  emery  wheels  are 

gltwtiluitaui  twenty  spokes  together.    Heboid* 


the  ends  in  his  right  hand,  presses  them  on,  sad 

Sires  a  rolling  motion  to  them  with  the  thumb  and 
rat  finger  of  hie  left  hand  (Fig.  4). 
Very  few  solid  emery  wheels  are  used,  except  for 
dressing  heavy  cast-iron  goods. 
The  emery  wheel,  or  bob,  mostly  used  is  made 


with  a  wood  centre,  covered  with  buff  leather.  Tbt 
glue-brush  is  then  run  round  It  so  aa  to  oomplstdf 
coat  the  rim;  it  is  then  rolled  with  ■  lamping 
movement  in  grain  emery  of  the  requisite  mesh, 
and  left  to  dry. 

Walrus  wheels  arc  mads  with  a  wood  centra  or 
core,  covered  with  walrus  hide.  In  using  these 
Trent  sand  ia  the  cutting  material.  The  next 
wheel  in  the  order  of  fineness  is  a  felt  bob.  Tnaat 
are  out  from  hard  felt,  and  can  be  procured  in  single 
thickness  up  to  libs.  j  tbe  usual  diameter  runs  from 
9toI2in.    Calico  mops  cr 


through  leather  washer 


together  and  ri  feted 

_  ...atari*!  need  with  tin 
felt  bob  and  calico  mops.  This  Dan  be  bought  io 
cakes  ready  for  use;   it  is  made  of  oroous  powder 

Different  grades  of  crocus  compo  are  mad*,  sad. 
known  in  the  trade  aa  "rough  cot,""  medium," sua 
«  fine  cat." 

Hops  msds  of  swan's  down,  rough  compo,  si' 


lathe,  we  will  follow  a  few  article*  through  the 

athe  Is  mad*  with  plaiss 
ashera  and  a  tightening  not  halfway  betneav 
point  of  spindle  and  the  bearing.  Emery, 
us,  or  other  hard  wheel*  having  a  hole  ia  lbs 
'      ilid  on  the  spindle  and  f      " 


wheels  i 
The  res 


hese  plates.    Cotton  mop*  « 

>  turned  on  to  tbe  taper  am. 

\ivion!.  although  is  saaat 


it  bss  been  taken  oi 
of  times,  and  perhaps  used  on  lathes  by  diSersrt 
makers  with  different  Upera  and  pi toh  of  tares*', « 
ia  very  insecure,  and  accidents  do  occur  with  then  i 
Tbe  usual  speed  for  these  lsthss  it  2,000  to  LW  j 
revolutions  BM  minute.  A  wheel,  lay  IS  . las, 
running  Bt  this  speed  coming  off  generally  drops  at 
the  bench  and  then  leaps  forward;  if  you  can  (•* 
out  of  the  wsy  it  may  run  harmlessly  across  Ui 
shop,  but  if  you  stick  to  your  plaoe  the  lesst  itwiH 
do  is  to  run  itself  down  by  frantically  trying  IB 
polish  the  polisher. 

Tight  and  loose  pulleys  are  fixed  between  Us 
bearings-  The  taper  earewa  are  cat  right  and  left 
hand,  so  that  tbe  mops  have  ■  tendency  to  sen* 
themselves  on  at  either  snd  of  the  spindle  byths 
pressure  of  the  work  againat  them.  Sever  bays 
aommon  polishing  lathe,  or  yon  will  regret  it;  tbs 
duatand  great  speed  soon  tail  on  them.  Tints** 
screws  in  these  cheBp  lathes  are  generally  okaass 
on.  and  are  generally  chafed  off  in  a  few  weak*. 
The  price  will  not  allow  ul  &  solid  steal  snindla  a 
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lug  a  taper  thread. 

d  thread  and  ■  ant  One  (Fig.  6). 

The  following  specification  of  a  poliihino  lathe 
it  one  to  give  satisfaction :— Solid  steel  spindle,  eat 
thread*,  out-iron  bearing*  bored  ont  of  the  head, 


f/e.e 


Cap*  fitting  down  into  the  lower  half  of  bearings, 
Mid  by  *tud*,  nnt,  and  lock  nut*,eaoh  cap  fitted 
with  Stnuffer's  patent  lubricator.  T  hese  lubricators 
■re  grand 
poMiblefc 


id  thing*  on  a  polishing  1 
for  land  or  emery  to  get  in! 
just  these  thing* ; 
,p*  held  bj  let  pin*,  caps  : 
into  the  bottom  half  of  bearing.    The 


.  .     tmery  to  get  into  the  bearing*. 

Sard  against  these  things  :  iron  spindles, 
, j-    - L-tj    i »    _: ---..,_* 


vibn 


HttlsTfcra**" 

dirt  having  : 


aided,  with  itoat  iron  arbor*,  and  revolve  at  about 
60  revolution!  per  minute.  They  ahoold  not  be 
overloaded,  or  the  rolling  action  of  the  small 
articles  inside  is  impeded.  To  prevent  them 
slogging  together,  shreds  of  leather  and  little 
cabe*  of  Iron  (or  a  diamond- shape  cube,  if  *nch  a 
term  is  admiaaible)  are  thrown  in  with  them. 
The**  cubes  are  known  a*  "  Egyptian*."  They 
certainly  resemble  two  Pyramidi  base  to  baae,  bat 
who  wonld  attempt  to  trace  the  origin  of  son 
trade  technicalities  ?  Bi j  11, 

(To  bt  continued) 

OUHIOTJS  ALLOYS—  (Continued). 

[28467.]— AS  a  result  of  Dr.  O'Shanghnesr 
laborious    experiment!    in    metallurgy,  with   t 
addition  of  wonderful  improvement!  in  maohinei ., 
the  Calontta  mint   in  18-12  had  become  a  model 
establishment— one  of  the  modern   Bights  of  Indii 
— and  *oon  a  select   body   wai  lent  ont  by  thi 
authorities  in  London  to  copy  the  work*  and  etudy 
everything  oonneetcd  with  the  Indian  ooiuagr  "  - 
whole  of  which  waa  eventually  adopted— at 
men**   honour  to    the    Aoglo-lodian   origin! 
The  Beat  India  Company  waa  princely  in  it_ 
penditore  on  Science  and  Art.     As  an  instance,  I 
will   mention  the    great   gold    battery  (plati 
being  unprocurable)  consisted  of  forty-eight 
cylinders,  each  Sin.  broad,  4in.  deep,  with  a 
■trap  Jin.    broad,  Sin.  long.     The  eoet  of  tha 
cion*    metal    wa*    £600!     The    Medical    College 
laboratory  wee  then  unrivalled. 

Alloy  of  Gold  with  Platinum.— Pat  into  a  clean 
crucible  seven  drachma  and  a  half  of  pare  gold 
when  perfectly  melted  throw  in  half  a  drachm  o 
platinum.  The  two  metals  will  combine  inti 
mutely,  forming  an  alloy  whiter  than  pnre  gold, 
but  remarkably  ductile  and  ilaitic;  it  ia  alao  lee* 
periihable  than  pure  gold  or  jeweller'*  gold, 
though  more  readily  fuaible  than  that  metal. 
These  excellent  qualities  must  render  thi*  alloy 
an  object  of  great  interest  to  workers  in  m  '  ' 


ery  adv. 


a  ie  soluble 


et*J. 
Bo*. 


tiuu  in  ■  lathe  of  thi*  kind  ia  enormous  ;  the  caps 

are  jumping  about,  nothing  to  hold  them  but  the 

--*■-■ —     et  pins  loose  in  their  holes,  and  nothing 

with  it.     Oil  cup*  oaat  in  the  caps  with  a 

are  a  receptacle  for  all  the 

_ Iff  a  nature  to  stick  to  greasy  thing*. 

For  a  epindle  8ft.  Gin.  long,  have  it  at  least  l,in. 
thick  in  the  bearing*,  and  nave  the  bearing!  not 
leaa  than  4,in.  long  at  each  aide. 

How  w*  will  follow  a  bicycle  fork  and  backbone 
through  the  poliahlng  shop.  It  arrive*  black  in 
part*,  with  other  part*  roughly  filed  over. 

We  take  the  nut  and  one  plate  off  the  spindle, 
and  dip  an  emery  bob  on  (fiO-meuh  emery)  ;  tighten 
K  np  and  nut  the   band  on  the  tight  pulley,  and 

away  it  *pin*.     Take  the  fork  and  commei 

eat  at  the  bottom  end,  rolling  it  on  the  wl 

•nrve  of  the  fork.     A  stream  of  aparks  a 

seaafartable  warming-up  tell*  that  the 

*t  *fl*otive,  looking  at  it  occasionally  to  *ee  no  par* 

If  ii*»l  1.  ami  holding  it  firmly  to  the  wheel,  and 

tha  Maek  noon  disappears.    Treat  the  backbone  the 

Mian.    Of  conn*,  an  amateur  would  find  this  an 

Sb  at  first,  but  experience  ia  the  best 
w  go  over  it  with  a  90-meih  wheel,  but 
it  on  lengthwise  till  all  oroai  cut*  have 

and  the  poliehing  should  be  complete  j 

bar*  if  It  i*  gone  over  again  with  a  calico  mop  and 
ezuea*  composition  it  will  give  it  almoet  a  black 
polish.        "^ 

Th*  ealfoo  mop  ii  screwed  on  to  the  end  of  the 
■ntndla,  and  the  sake  of  oompo  held  agaiuat  it  white 
M  ia  revolving  till  it  has  a  decidedly  croons  colour  ; 
nothing  i*  gained  by  patting  too  much  oompo  on. 
H  the  oouipo  has*  tendency  to  stick  to  the  work. 
It  enn  be  improved  by  cleaning  tha  mop  and  going 
lightly-  over  the  mark*.  The  mop  is  cleaned  by 
■__.» —  %  pi€(w  oI  sbeffigij  ]jme  egaimt  it  for  a 


18.]— REfEttHISO     t 


this  causes  the  note  in  the  telephone  to  be  loude 

aity  to  put  the  telephone  in  oircuit  at  all ;  it : 
quite  *uffioieut  to  hold  the  initrument  close  to  tb 
main  wire  from  the  dynamo,  aa  thi*  induce* 
ourrent  iu  the  telephone.  B.  OhniohllL 

V09S    OB  WI1EBHUB8T  MACHINES. 

[28459.]— 8 CCH  of  yonr  reader*  ae  have  not  trie 
the  experiment  cannot  fail  to  be  pleased  with  tb 
beautiful  effect*  of  fluorescence,  obtained  by  in 

'    filled  with  a  solution  of  sal ph.  q~s-s- 


Blaak  sheet  Iron,  anoh  aa  theatrical  hreaet-plata* 
arigfaully  were,  an  treated  jaet  the  same,  and  after 
ka&CpUtad,  what  _  invulnerable  steal  they  look 


good*  receive  muoh  about  the 

altered  at  time*  to  suit  particular  shape*. 
.able  east  goods,  *uoh  aa  buckle*  and  other 
wirk,  era  irst  treated  to  a  few  hour*  in  a 

.._. 'with the  "Egyptian*," 

re  caada  of  plate  iron,  six- 


hen  lending  the  current  through  it. 
itno  or  sulphuric  acid  to  make  the 

Pie  a  littl 
olution  eon 

date  ;  no  great  strength  is  neceaeary 

hould  not  be  at  band,  a  decoction 
wrk  of  the  horse-chestnut  will  do. 

of  the  inn 
W.  J.  B. 

>r  adjueting 


OURIOUS   BLBOTBIOAL   PHENOMENA. 

J 28460.]— Ma.  G.  Ralph,  in  hi*  eommnnie 
482)  last  week,  aeem*  to  have   entirely 

looked  a  very  material  and  obviona  factor  i 

-viz.,    the    presence   of    the  already  erected 
wiree,  which  were  feeding  lamp*. 

Now  if  the  ourronts  in  these  were  alternf 
pulsatory  flush  aa  wonld  happen  on  a  "d 
system,  while  an  arc  wa*  "jumping' 
itself),  of  course  there  would  be  momeoLary  ou 
rents  induced  in  any  neighbouring  conductor  forn 
ing  part  of  a  complete  circuit.  This  is  the  ooaclnaio 
one  would  naturally  arrive  at,  but  it  does  not  e: 
plain  the  fact  that  the  shocks  were  felt  ouly  at  tl 
moment  of  touching  tbe  wire. 

W.  Psrren-  Kay  cook. 

BBHAKIHO  STRAINS  07  OABLB. 
[28461.1— A  SHIP  anchored  in  a  tide  running 
knot*  subjects  her  chain  to  same  degree  of  hot  iron  t 
tension  aa  would  come  upon  tbe  tow-rope  if  tl 
same  ship  were  being  towed  at  tbe  speed  of  seve 
knot*  on  a  dead  tide.  "  Sailor  "  will  therefore  « 
that  the  horizontal  pull  on  the  chain  for  seven 
knots'  tide  i*  the  ship's  resistance 


1,  ™  Sailor's  "  main  question  therefore  amount* 

is  :  "  What  ia  the  resistance  of  a  ship  560ft. 

by  62ft,  beam  by  26ft.  draught?"  Now,  this 
__._r*  displacement  and  lines  cannot  be  ascer- 
tained from  "Sailor's  "data  of  mere  length,  breadth, 
draught.  These  three  items  multiplied  together 
luce  the  displacement,  not  of  tbe  ship,  but  of 

parallel opipedun  which  contains  the  ship's 
displacement;  or.  in  plain  English,  the  parti- 
culars given  by  "Sailor"  are  simply  the  length, 
breadth,  and  depth  of  abox  exactly  fitted  to  receive 
the  immersed  portion  of  theehip'*  hull.  "Sailor's" 
•hip,  for  aught  he  has  stated  contrary,  may 
1 iry  blnS  r"        "    ' 


i  the  cubic 


ibip,  of  displacement  nearfy  equal 
may  be  a  vary  fine  (i.e.,  sharp-ended) 


ibip,  whose  displacement  ia  very  greatly  fee*  than 

that  of  the  box  or  parallelopipedon.    And  if  tha 

■hip  be  bluff,  her  reiiitanoe  fur  seven  knots  speed 

will  be  greater  than  if  ahe  be  five.  What  ia  wanted 

lomplete   "Sailor's"   data  ia  what  is  called  by 

*1  architect*  "  the  coefficient  of  fineness" — Le., 

proportion  which  the  displacement  of  the  ahip 

ra    to    that    of     the     parallelopipedon.      For 

example,  to  find  the  displacement  of  a  faat  steam 

ket,  we  should  multiply  tbe  diiplaoe- 

psrallelopipedon   by  the  coefficient  of 

16  or  thereabouts  ;  but  for  an  "  ocean 

chant  ataamehip  of  moderate  speed  we 

sbould    multiply     by     '7.      1    will    assume    that 

Sailor's  "  ship'*  coefficient  of  fineness  is   —   "6. 


86ft.  par  ton. 
.   About  660  indicated, 


Then  her  displacement  will  be  »  H™— — 

_  378,660c.ft.„ini)[ft,nn 

or  say .  260  effective,  H.P.  * 

650I.H.P.  ii  found  by  com) 
of  limilar  steamer*.    The 


s.iiilb. 


lib.  raised  one  foot  high  per  second  per  H.P, 
iltiplied  by  260  effective  H.P-,  and  divided  by 
"ft.  per  second  ':  -      '  *k "' """" *■' 

,1s  12,1181b.,  oi 

on*  would  be. 

fir" 


knots), 
iij  tons  resistance.  Thus 
imatoly,  tha  horisontal 
ie  cnain,  wneu  tne  tide  was  running  seven 
Sailor"  aleo  a.k§,  "  What  would  be  the 
depression  on  tbe  bow?''  There  will  not  beany 
depre«sion ;  but,  on  the  contrary,  a  slight  eleva- 
tion; because  the  dead-weight  of  the  paid-out 
chain  and  anchor  would  (under  the  conditions 
stated  by  "Sailor")  be  greater  than  the  vertical 
pressure  from  the  paid-out  chain.  I  oaTiuut  imagine 
what  "Ssilor'e"  object  can  be  in  paying  out  90 
fathom*  of  chain  in  seven  fathoms  of  water.    A 

the  sea-bottom,  and  the  anchor  will  not  feel  the 
pull  of  the  ship  at  all.  I  think  those  who  an 
acquainted  with  practio.l  seamanship  would  con- 
firm these  statements  from  their  experience.  But 
they  can  also  be  proved  mathematically,  a* 
follows:— A  2}iu.  chain  cable  may  be  reckoned 
to  weigh  about  3301b.  per  fathom.  Then 
tbe   weight  of   90   fathoms   of   cable  paid   oat 

wonld  be  =  ??_.*   jjj~.      =  13itons.    Add  for 

,  2,24(li-i.  per  ton 
the  weight  of  anobur,  say,  34  tons.  There  is,  thin, 
a  gross  redaction  of  ll>t  tous  from  the  displace- 
ment at  ship'*  bow.  We  snail  presently  see  that 
the  vertical  pressure  due  to  the  pull  of  the  chain 
doe*  not  very  materially  lessen  this  reduction  of 
bow  displacement  j  so  that,  as  already  romarked. 
the  bow  under  tbe  circumstances  becomes  elevated 
rather  than  depressed.  Of  course,  I  am  a  naming 
that,  though  seven  knots  tide  is  running,  the  sea  is 
smooth.  I  will  refer  to  the  influence  of  billows 
further  on.  The  specific  gravity  of  iron  is  about 
7-7S  times  that  of  water;  hence,  each  submerged 
fathom  of  chain  will  have  a  virtual  weight  of 
(3301b.  real  weight,  less  '^"ib.  deduction    due   to 

specific  gravity  =)  287'4lb.  But,  of  course,  the 
small  portion  of  the  paid  out  chain  which  is 
between  the  hawse-hole  and  tbe  water-line  will 
have  a  virtual  weight  equal  to  it*  real  weight  of 

3301b.  per  fathom.     I  will  suppose  '*■ '  ' L  '■' " 

to  be  2  fathoms  above  "" 


point  u 
now   aoqus 


>,  thu*  tha 
i*  9  fathom*  above 

with    tbe     horizontal   tension, 
with  weight  per  fathom, 

1  f.,^  jbm  „u,  j ,  ,„„„,  „„.  ,„ 

iese  data  we  can  find  the  horisontal  distance  in 
ont  of  ship's  bow  at  which  the  chain  first  touches 
e  sea-nottum,  aleo  the  vertical  pressure    of  tbe 
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•very  point   of  the   chain-outre.    Dividing  this 
horizontal   tension    by  the   weight   of  ohsii 
fathom,  itre  'get  the  parameter  in  fathom)  : 
-^J.1*  .  8397  fathoma  parameter  for  the  I 
chain  out  of  water,  and  ' ' :';1 !"  =  39  fathoms 


meter  for  the  whole  ahaii 
parameter  ia  the  muter  key,  ■ 
the  other  functions  of  tbeebai 


submerged.     The 


a  pie 


tot  o 


a  dead    weight  equal   to  the 

horizontal  tension  ie  the  parameter,  or  modulus,  as 
it  ia  often  also  called.  Having  found  the  pan- 
meter,  both  for  chain  whose  fathom  nnit  ia  3301b., 
and  also  forohain  whose  fathom  unit  ia  (thanks  to 
the  specific  gravity)  only  2B7-41b.,  we  can  End  the 
remaining  information  desired  either  by  calcu- 
lation! (including  tbe  use  of  hyperbolic  logarithms), 
or  by  tie  graphic  method,  together  with  angular 
meaaurementa.  The  distance, horizontally  measured, 
in  front  of  the  stem  to  the  point  where  tbe  chain 
firat  enters  tbe  water,  after  leaving  the  hawse-hole. 
is  calculated  aa  follows : — 

„  B3'97  +  0  +  Vi  x  B>~97~x  H  +  ft 
33-97 

=  24-22. 
33-97  +  7  +  yTxlliW  x  7  +  V 


33-97  (hyp.  log.  "- 


33'97  (hyp.  log. 


aay? 


11*44. 


Then  S+22  -  91-41  =  2'78  fathoms  -  the 
lontal  distance  from  ship's  item  to  tbe  point 
chain  ants  water-line.  The  horizontal  distance 
Between  the  point  where  chain  cuts  water-lii 
and  tbe  point  where  chain  first  touches  the  bottoi 
Is  calculated  aa  followa — 

f  V2  x  39  x  1  +  7* 


Jt9  (hyp.  log. 

=  2312  fathoms 
Thus  the  horizontal  distance  from  the  item  of  tbi 
ship  to  the  point  whore  the  chain  first  meets  thi 
ground  ia  only  (2-73  fathoma  above  water  +  231: 
fathoms  under  water,  =)  25'9  fathoms.  It  ia  noa 
neoeaaary  for  na  to  ascertain  the  weight  of  thi 
suspended  portion  of  the  cable,  in  order  that  w. 
may  tell  exactly  the  vertical  force  exerted  by  t.hi 
pull  of  the  chain  on  the  bow.  We  cannot  find 
the  true  weight  of  the  chain-curve  unless  we  learn 
its  exact  length.  Tbe  readiest  way  to  an 
catenary  length  ia  the  following : — Hi 
vertical  line,  the  parameter,  and,  immediately 
above  tbe  same,   by   a  continuation  of  the  aame 


the  diagram.    Where  the  line  of  dip 


dip  and  pari 
indicated  on 


joins  the  line  of  parameter,  draw  a  horizontal 
line  of  indefinite  length,  and  cnt  tbia  humontal 
line  by  an  are  struck  from  the  top  end  of  the  line 
of  dip,  with  the  bottom  end  of  the  line  of  para- 
meter for  ita  centre.  The  h-ij-th  uf  the  hr.rh.mt  ..I 
line,  from  ita  intersection  with  the  vertical  l.nr-  t., 
jta  intersection  with  the  arc,  is  the  length  of  the 
catenary  or  chain-curve  (straightened  sut,  so 
to  apeak)  to  same  scale  of  fathoms  aa  dip 
and  parameter.  Owing  to  the  effect  of 
Specific  gravity  in  virtually  depriving  the 
submerged  chain  of  soma  of  ita  weight,  tha  dia- 
gram is  made  to  answer  for  three  distinct  catenaries 
~-vu,  lit,  the  catenary  of  1)  fathoms  dip  .ml  :!■;■•>, 
"id,  the  catenary  of  7  fathoma 


dip  and  Sti'97  fathoms   parameter;  3rd,  the  

nary  of  7  fathoma  dip  and  39  fathoms  parameter. 
The  first  ie  the  curve  in  which  the  chain  would  hang 
at  9  fathoms  dip  if  there  were  no  water  ir  "" 
case,  and  if  ita  boriaontal  tension  were  5J 
The  second  ia  tbe  chain  carve  if  wholly  oat  of 
water,  and  with  7  fathoms  dip  and  6J  tons 
horizontal  tension.  By  deducting  the  second 
from  tha  first,  we  have  for  remainder  ■*— 
portion  of  chain  which  is  above  the  water 
The  third  catenary  abown  on  tbe  diagram  is  of 
seven  fathoma  dip,  ia  wholly  submerged,  and 

same  oj  tons  horizontal  tension.    The  diiferei 
due  to  these  conditions  of  chain  below  and  ab 
water  cannot    ba    properly    neglected   if    a  1 
result  is  to  be  got.      The  lines  on  diagram  ... 
marked  Noa.  1,  2,  3,  for  distinction.     By  reckoning 
the  parametara  as  radii,  and  tbe  dips  as  versino- 
(ttanspoeed  from  upper  to  under  aide  of  tangent' 
line),  we  are  enabled  to  obtain  the  chain  curv 
lengths  by  the  corresponding  tangents  (thegreates 
■'---   'a  this  case,  nearly  6j  tons)  ;  ani 


of  whicl 

at,  without  really 


.wing  a  diagran 


tall. 


of  34  fathoma, 


. ,  .get  froi_  _ 
table  of  natural  sinsa  all  we  need,  when  we  have 
already  learnt  the  parameter  and  dip,  aa  above.  It 
will,  however,  serve  eur  present  purpose  U  ' 
theoatenary  length  from  the  diagram.  N 
25  7  fathoms,  fronr  -L  *- 
is  22'8  fathoma,  w 

which  ii  the  portion  ot  ;. 

Ho.  3  chain  curve  is  23-3  fathoms,  so  wa  have  3'4 
fathoms  above  water  +  23'8  fathoms  under  water' 
making  27"2  fathoms  of  suspended  cable,  which 
leaves  90  -  272  =  628  fathoms  of  sable  '  " 
along  on  the  sea-bottom,  The  virtual  wi 
this  trailing  portion  of  cable  being  G2S 
-  628  x  *5|  m  20,4671b.  =  9-13  torn 
weight  of  ground  chain  will  a 
and  will  leave  tba'  I 


horii 


880  _ 
7-76  " 


6,8401b.    Tim*,  1.1: 


bout  3t  tons,  ia  tha  vertical  effect  of  the  pull 
un  the  bows,  and  leeing,  aa  I  before  aaid,  tha' 
16^  tons  dead  weight  of  chain  and  anchor  are  csi 
overboard,  it  appaara  that  the  ships  how  gate 
net  lightening  to  tha  extent  of  IB)  -  3'  =  13  torn 
Tha  effect  of  heavy  seas  and  wind  *-   ' 


e  oabla 


»  have 


marked  on  this  branch  of  tbe  aubjeot  more  folly, 
but  my  time  and  the  "E.  M.'s"  space  will  not 
admit  now.  Proof  or  test  strength  of  any  and  all 
materials  (oablea  included)  should  never  be  more, 
and  should  generally  ba  less,  than  half  the  break- 
ing atrength.  No  structure  should  be  loaded  to 
within  one  quarter  ita  breaking  atrength  at  any 
;  the  breaking  weight  of  a  2'in.  ateel  cable 
—  1.     My  anxiety  to  maka  all 


should  be 

and  also  the 
must  ba  my 

reply. 
Sunderland. 


volved  c 
:use  for  1 


very  lengthened 
Frank  Caws. 


P0LI8HIN&  WOODWORK. 
[:S!i;l*.]—  Aa  I  often  notice  queries  about 
polishing  articles  of  wood,  I  send  some  biota  which 
be  useful  to  my  fellow  readers,  Many  of  them 
10  doubt  bandy  with  toola,  and  mike  little 
articles  in  mahogany,  rosewood,  oak,  and  ash, 
'hicb  they  would  like  to  "finish  in  the  approved 
lanner.  Some  wooda,  it  is  true,  look  better  with 
the  simplest  possible  ■  finish  "—just  enough,  say, 
to  keep  the  dust  and  dirt  out ;  but  moat  woods, 
lpeoially  those  having  a  "figure,"  are  decidedly 
-oproved  in  appearance  by  the  regular  polish. 
Scraping  ihould  precede  filling,  when  the  tool  baa 
--  left  the  surface  sufficiently  clean;  bot  I  would 
advise  the  nee  of  glass  paper,  except 

„  "Ml  I,,,.".. r  „„!...  nf  „.,„}.», '      IT..,;.. 


'1  -A  Vi 


.    :  .    .:  .  I 


which 


&  idea  of  *  JBlL 
ill  proceed  to  polish  or  finish  the  work, 
ih  consists  in  applying  a  coat  of  varnish  and 
polishing  that.  All  poliahea  ire  used  much  in  tbe 
same  way,  and  for  porous  or  ooaree-graincd  wood 
of  no  apecial  "  figure  "  it  ii  sufficient  to  fill  in  with 
'  rub  down  gently  with  No.  0  glaas-papor. 
will  fill  up  the  pores  and  prevent  waits  of 
the  polish,  by  being  absorbed  into  the  wood,  audit 
will  also  save  timo. 

Make  a  ,wad  with  a  piece  of  coarse  flannel  or 
itton  wool,  or  drugget,  by  rolling  it  round  and 
round,  over  which,  on  the  side  meant  to  polish 
with,  pot  a  very  line  lineo  rag  several  times 
doubled,  but  as  soft  as  possible;  put  tbe  wad  or 
cushion  to  tbe  mouth  of   the  bottle  containing  the 

aration  (or   polish)  and  shake  it,  which  will 

p  the  rag  saffiaiently  ;  then  dab  tbe  work  or 
i:i!ii.  r  with  a  dro^  of  oil  aod  proceed  to  rub 

lore  than  a  square  foot  at  a  time,    flub  lightly 


till  the  whole  surface  is  covered ;  repeat  this  three 
or  four  times,  according  to  the  texture  of  tj» 
wood.  Bach  coat  ia  to  lie  rubbed  until  the  rag 
appears  dry ;  and  bo  careful  not  to  pat  too  mash 
on  tbe  rag  at  a  time.  Be  particular  that  the  rags 
are  clean  and  soft,  aa  the  polish  depends  in  a  great 
measure  on  tbe  care  taken  in  keeping  it  clean  and 
free  from  dust  during  the  operation. 

If  you  find  it  necessary  to  prepare  your  own 
polish  take  one  pint  of  alcohol  (60  o.n.],  and  add 
to  it  Jos.  of  gam  copal,  Joz.  of  gum  arable,  and  lot. 
of  ahetlao.  Let  your  gums  be  well  bruised, 
and  sifted  through  a  piece  of  muslin.  Pat  the 
spirits  and  tbe  gums  together  in  a  vessel  that  can 
1  warm  stove, 

be  dissolved,  Strain  the  mixture 
through  a  piece  of  muslin,  and  keep  it  corked  op 
tight  for  use.    Some  prefer  the  following  : 

Take  loi,  each  of  mastic,  saudarso,  aeedlac, 
shellac,  gumlac,  and  gnm  arable,  reduce  them  to 
powder,  and  add  Jot.  of  virgin  wax  ;  put  the  whole 
into  a  bottle,  with  1  quart  of  alcohol ;  let  it  stand 
II  hours,  and  it  will  be  fit  for  use.  To  apply  it, 
maka  a  ball  of  cloth  and  pat  on  it  occasionally  a 
little  of  the  polish  ;  then  wrap  the  ball  in  a  piece 
of  oalioo,  which  slightly  moisten  with  linseed  oil. 
Rob  the  furniture  hard  with  a  circular  motion 
until  a  gloss  is  produced  ;  finish  in  the  same  man- 
ner, but,  instead  of  all  polish,  use  one-third  polish 

bottle  loz.  of  gnmlao,  2  drachma  of  mastic  drops, 
4  drachma  of  sandarao,  3oz.  of  shellac,  and  tor.  of 
gnm  dragon  ;  reduaa  the  wholeto  powder;  add  to 
it  a  piece  of  camphor  the  aizaof  a  not,  and  poor  on 
it  8oz.  of  alcohol.  Stopper  the  bottle  close,  but 
take  oare  when  the  guma  are  dissolving  that  it  is 
not  more  than  half-full.  It  may  he  placed  near  a 
gentle  fire;  but  a  bathed  hot  sand  is  preferable,  as 
avoiding  all  danger,  the  compound  being  so  vet; 
apt  to  catch  fire.    Apply  as  before  directed. 

Here  are  aome  more  useful  recipes  for  polishes 
which  may  be  of  interest  to  the  amateur: — 

To  a  pint  of  spirits  (methylated  alcohol  60  o.p) 
add,  in  a  fine  powder,  log.  of  seedlao,  2  drachms  of 
gum  guaiaonm,  2  draobma  of  dragen's-hlood,  and 
2  drachma  of  gum  maatic;  expose  tham.in  a  vessel 
itopped  eloae,  to  a  moderate  heat  for  three  hours, 
intil  the  gnma  are  dissolved ;  strain  the  whole 
into  a  bottle  for  use,  and  shake  np  a  quarter  of  a 
gill  of  the  beet  linaeed  oil  with  it, 

'  — mg  polish,  to  be  applied  with  a  brash  to 
cd  parts  of  cabinet-work,  as  standards 
lawa,  4o.,  is  msda  by  diaaolving  2oi.  cf 

and  2oz.  of   white  resin  in  one  pint  of 

spirits  of  wine.  Tbia  varnish  or  palish  should  he 
laid  on  warm,  and  if  the  work  can  be  warmed  also 
'twill  be  so  much  the  batter— at  any  rate,  moisture 
.iid  ilsiujiui-ii  inuat  be  avoided. 

rith  what  is  commonly  culled  "finish,"  aid  tbe 
iperation  is  called  spiriting  off.  The  simplest  is 
ialf-piut  of  spirits,  2  drachma  of  shellac,  and 
:  drachms  of  gum  benzoin.  Put  these  ingredients 
n  a  bottle,  and  keep  in  a  warm  place  till  the  gum 
s  all  dissolved,  shaking  it  frequently  ;  when  sold, 
dd  two  teaepoonfnls  of  the  beat  dear  white  poppy 
ill ;  shake  them  well  together,  and  it  is  fit  for  use. 
This  preparation  is  used  in  the  same  manner  it 
the  foregoing  polishes  ;  but,  in  order  to  remove  all 
doll   places,   yon  msy  increase  the    pressure  is 


>  vamiah  with  a 
in  the  usual  wav,  and  then  polish  ths  vst- 
To  polish  varnish  ia  certainly  a  tedious  nro- 
'    >r  of  difioullr. 


cess,  and  considered  by  many 
Tbe  following  ia  tbe    mode  of   prooednre,    __ 
2oz.  of  powdered  tripoli  into  a  baain,  with  wittr 
sufficient  to  cover  it ;  then,  with  a  piece  of  See 
flannsl  foi 
k  rubbe 
wall  with  the  tripol 


—  a  piece  of  ar_ 

doubled,  laid  over  a  pieot  at 
*  to  poliah,  wetting  the  Tarnish 
'--      ion  will  tow 


the  work  with  a  sponge  and    observing  w ... 

1  gloss.  Clean  off  with  lW 
a  flour.  Be  careful  rut  W 
rub  the  work  too  hard  or  longer  than  ia  aecesasrj 
a  make  the  face  perfectly  smooth  and  even.  Ot 
rith  a  pieoe  of  fine  pumice-stone  and  water  pats 
egularly  over  the  work  in  the  direction  of  tat 
r*iu  ;  then,  with  powdsrod  tripoli  and  boiled  lic- 
eed  oil,  polish  the  work  to  a  bright  face,  Tail 
rill  be  a  very  superior  polish,  but  it  requires  eon- 
It  sometimes  happens  that  the  oabinet-nuatr 
iss  a  table-top  of  marble  to  remount,  which  it 
oratohed  and  requires  repolithing.  The  following 
1  the  process  used  by  the  mason  for  this  purpose: 
-With  a  piece  of  sandstone  with  a  very  fine  grit 
nb  your  slab  backward  and  forward,  nsing  very 
1  aand  and  water,  till  the  marble  appears  equally 


a  finer  atone  and  runt 
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appeal*  with  a  comparative  gloss  cm  its  sur 
Afterward*  finish  the  polish  with  pntty- 
:  mod  line  clean  ngi :  do  Dot  pat  any  mora 
:  on  your  rags,  bat  rub  it  will,  sad  in  a  (halt 
will  appear  m  when  froth  oat  of  the  nuun'i 
A.  Kurt!. 

LTTL'S  OBOAN  AND  ITS  OBtJAnTIBT 

—TO  "BACH.'1 
53.]— The  orgen'ln  St.  Piol'i  Cathedral 
ginelly  built  67  Father  Smith  in  1697.  It 
«d  of  ■  "  Great  ud  Choir  organ,"  with 
Ij  a  small  eoho.  In  1874  an  elmoi  t  entirely 
g*n  mi  (applied  by  Mr.  Henry  Willii,  who 
1  the  fine  old  cue  into  two  parti,  repairing 
nerving  the  two  original  16ft.  metal  du- 
al the  front  pipe*. 


SOLO  (4th  Manual). 

hrmonlqne    8ft,  I  4.  Oboe 

aert  Flute...    4ft.    a.  Tab*  Mi 
10-di-  Bu-  I  ti.  Clarion  . 


Swell  (Bid  Manual). 

itrs  Gsmba  16ft,  1  13.  Fifteenth  

2ft. 

en  Diapason     8ft.     14.  Eoho  Cornet... 

blioh  gedact    Bit.     16.  Cntra  Poaanne 

lrtft. 

8ft. 

1  Angelica  ..    8ft,     17.  Hautboy    

Stt 

ncipel   4ft.  |  IB.  Clarion  

4ft. 

UnEAT  (2nd  Manual). 

le  Dupason  16ft.     2fi.  Octavo  Quiat. 

lift 

•n  Diapiaou    8ft.    27.  Super  Octave.. 

iiir, 

?n  Diapiaoo    8ft.  [28.  Furniture 

nbel   fc'Jnte    8ft.    28,  Mixture 

m 

411. 

CflOIB  (lit  Manual). 

ardon 16ft,  {  39.  File  hrmniquo. 

4ft, 

to  Diapason    3ft.  [  40.  Principal  

tit., 

loiana   8ft.  1  41.  Flageolet  

"It. 

ilonoelio    ...     8ft.    42.  Corno-di-Battt 

ribel  Flute.    8ft.    43.  Cor  Anglais  ... 

8(1. 

■blich  gedaot    8ft.  | 

PB  DALE. 

able   open           |  48.  Ootave  (metal] 

8ft, 

.pan.  (wood)  32ft,  1  48.  M  i  x  t  a  r  e 

trad)    16ft.  |  GO.  Contrapoaaaue 

ilont(meUl)  16ft.  1  61.  Grand     bom- 

16ft. 

CODPLEBS. 
1  to  Great  I  be.  Swell  to  Pedals 

lit  to  Great  ,'.9.  Great  to  Pedala 

ell  to  Great  (lub-    60.  Choir  to  Pedala 
itave)  I  tii.  Solo  to  Pedal* 

ell  to  Great  (uni-  1  62.  Yentil  Pedale 


pneumatic  lever  la  applied  to  the  great 

iwell  and  ohoir  organs,  which  are  on  the 
*  aide  of  the  ohoir,  are  snted  upon  by  the 

pneumatio  tubular  apparatus,  connected 
pneumatia  lerer  of  a  peculiar  oomt motion, 

baa  the  advantage  of  working  noiaeieuly 
iTer  failing.    The  draw-atop  muvement  ii 

pedal  organ  ia  on  the  floor  of  the  cathedral 
I  the  ohoir  atalla,  and  standing  away  from 
ter  portion  of  the  inatrnment.  The  organ 
1  ita  wind  from  three  very  powerful  bellow* 

in  the  erypt,  having   each  four  feeder*. 

bellow*  are  worked  witb  three  hydraulic 
t,  and  lupply  the  wind  to  the  different  reaer- 
laoed  above  in  the  organ  automatically. 


8H0BT-F00TJS    BFBOTJLA. 
i]-"i!£EBicis  Astbokoueb"  (letter 
p,  487)  may  perhapi  be  intereited   in  ray 
mce  of  above. 

ir  yean  ago  I  oante  into  potaaaaion  of  a  Gin. 
uian  ailvered-glaaa  aqoatoreal  of  only  21  in. 
very  nioely  mounted,  and  very  compact  and 

but  the  definition  wee  far  from  good,  a 
lare  of  light  aurrounding  aU  objects  with 
era.  It  bad  a  2in.  minor  aiii  plane,  which 
lie  black  spot  very  large — in  fast,  the  image 
ir  waa  a  confused  ring  of  light.  Wall,  of 
thi*  would  not  do,  to  I  *eat  the  telescope 
ninent  firm  of  optician*,  uklag  thera  to  try 
uj  oonld  do  wilh  it,  and  suggesting  that  it 


might  be  converted  Into  a  modified  Caaaagxainian 
on  Nasmyth '•  plan. 

They  made  tome  eiparimente  ia  that  direction, 
and  endeavoured  to  improve  the  curve  of  the 
■peoulom ;  hot  it  was  no  good,  and,  after  sosns  time 
the  instrument  w*a  returned  to  me,  they  generously 
declining  to  charge  me  anything  for  their  trouble. 

I  waa  1  till  anoonvinaed,  .  however,  of  the  im- 
practicability of  anooeaaf  ully  working  a  ■peonlam 
of  inch  abort  proportionate  toons,  and  got  a  clever 
practical  working  optiaian  to  try  hi*  hand.  He 
aapplied  me  with  a  Gin.  speculum  of  only  18in. 
fooui,  and,  though  it  wa*  aoraewhat  bettor  than 
the  other,  the  aame  objectionable  charaaterlatia* 
remained,  and  I  than  gave  the  matter  up  aa  hope- 
less. Some  time  afterwards  I  purchased  from  Mr, 
With  a  beautiful  41in.  apeeolom  of  3Sin.  foona, 
bad  the  tube  of  my  "dumpy"  leagthened  to  3ft., 
put  in  a  (mailer  plane,  mounted  the  '!jin.  in  a  bra** 
ring  to  fit  the  cell,  counter poUad  it,  and  at  once  had 
an  excellent  telescope,  which  give*  me  complete 

Meanwhile,  I  had  myself  been  working  a  6in. 
disc  to  3Cin.  focus,  which  J  pollihed  and  silvered, 
and  the  other  night,  during  a  clear  interval,  tried 
it  on  the  moon,  Sstorn,  and  Caator.  The  result 
wsaso  satisfactory  that  I  ani  aura,  with  a  little  more 
correction,  it  will  make  a  capital  speculum.  A*  it  is, 
it  is  infinitely  auperior  to  the  "  dnmpiea,"  and  I  have 
oome  to  the  conclusion  that  eii,  or  at  leut  five 
diameter*  are  the  ehorteat  foci  that  ought  to  be 
attempted  by  an  amateur.  "  American  Astrono- 
mer "  is  to  be  congratulated  on  hia  luoceas  with  hii 
Din.  of  26fa..foous,  and  if  he  will  work  a  Sin.  of 
36m.,  or  an  81n.  of  48in.  focus  I  think  he  will  be 
■till  more  gratified.  I  may  add  that  I  have  used 
ailvered-glai*  Newtonians  for  years,  and  have  lately 
mounted  an  admirable  lOJin.  that  Mr.  With  aent 
me,  and  I  think  I  know  what  good  definition  ia. 

I  believe  the  Newtonian  reflector  ia  the  telescope 
of  the  future,  and  that  Mr.  Common'*  BOin.  will  far 
surpaaa  the  B6in.  Liek  refractor.  The  difficulty  of 
procuring  large  diaoa  of  glaaa  of  ths  requisite 
quality,  their  neaessarlly  increased  thickness  witb 
every  increase  of  diameter,  and  the  consequent  loe* 
of  light  from  absorption,  must  eventually  bar 
further  advance;  but  who  will  aay  that  8ft.  or 
even  10ft.  epocnla  will  not  he  made  ? 

Mr.  Culver  ia  prepared  to  undertake  an  Sft. 
speculum,  and  before  the  close  of  the  century  inch 
—  "strument  may  be  at  work,  and  then,  perhaps, 

interesting  questions,  euch  a*  the  existence  of 

planetary  ayatems  among  the  stars,  and  the  con- 
dition of  the  surface*  of  Jim  and  Jupiter  may  be 
Dived.  Moonetarar. 

BTJBHS. 

[28465.]  —  IF  W.  M.  Simpson  (28440)  will 
10k  op  pp.  614,  661,  612,  Vol.  XLV.,'  and  p.  13, 
'oL  XLVI.,  he  will  find  all  the  particulars  in  re- 
gard to  the  application  of  aoda  and  Bpsom  salts  to 
and  for  burns,  having  uaed  them  myself  for  nearly 
forty  years  without  a  failure.  Dana. 

BAaTOB  B0IX.BBS. 


ere  well.     In  ordinary  oaaea  the   cold-feed 

water  is  admitted  and  the  hot  water  drawn  off  at 
the  same  level,  to  that  a*  soon  aa  the  tap  is  turned 
the  cold  water  enters  and  chills  that  which  is  being 
drawn  off  —  aa  hot  water  aaosnds,  the  hottest 
'  um  is  at  the  top  of  the  boiler,  and  m^  addi- 

anable*  thl*  hottest  stratum  to  he  continually 

drawn  off,  while  the  cold  water  is  admitted  at  the 
bottom,  and  gradually  displace*  the  hotter  water 

It  la  batter  to  make  the  top  of  the  upright  pipe 
funnel-shaped,  aa  shown.  The  arrangement  baa 
the  farther  advantage  that  the  bailer  can  never  be 
drawn  dry  it  the  feed  apparatus  fails  to  act. 


f28467.]— Voi-K  readers  will  remember  that  It 
wa*  only  because  it  seemed  to  lend  itself  to  she 
permanent  vertical  slide  that  t  advocated  the 
front  .slide.  So  many  having  objected  to  the  front 
slide,  1  have  been  trying  to  arrange  th«  vertical 
so  aa  to  do  without  .it,    Bvidaatly  a  YA  cannot 


be  pat  upon  the  apron  of  an  ordinary  saddle,  orx 
the  itress  when  the  V.8.  i*  raised  would  •pringsb*,. 
plate  at  X  (*ee  fig.)  ;  the  bottom  of  the  apron  most 


then  be  supported  in  some  way,  aa  at  Y.  The 
gibs  at  X  and  Z  allow  the  saddle  to  be  adjusted  to* 
the  face  of  the  bottom  flange  of  the  bed  at  T.  The 
gib  X  ia  supposed  to  be  tapered  lengthways,  the 
adjutting-aorewa  being  one  at  each  end.  The  slot 
at  the  back  of  the  bed  would  take  a  traversing 
bar  screwing  apparatna,  or  form  a  point  of  fixture 
for  ihaper-platea  and  many  other  things.  Now, 
will  our  friends  who  have  objected  to  the  FJL 
kindly  say  whether  this  form  of  section  meat* 
their  approval  ? 

A  few  weeks  ago  there  waa  a  notice  of  a  safety- 
lamp  arranged  so  that  ths  flame  would  be  pot  oat 
ths  moment  the  lamp  waa  tilted  from  the  per- 
pendicular.   This  reminds  me  of  an  intei 


•  very  etearfr  ■ 
atett  danger  of: 

liner  of  glass  or 


;  the  lamp  is-upset,  tb*  container  bg  .       , 

the  escaping  oil  is  lighted  by  the  flame  and  sets  Are  to 
ail  around.  The  beat  way  of  guarding  against  thll 
appears  to  be  to  ute  none  but  metallic  contain***. 
The  next  greatest  danger  lie*  in  the  possibility  rjf 
the  flame  creeping  down  till  it  communicates  with 
ths  mixture  of  gas  and  air  at  the  upper  part  of  the 
container,  earning  the  container  to  explode  when 
the  burning  liquid  is  thrown  around,  and  a  parson 
aitting  quietly  by  the  lamp  becomes  a  ootonmM 
fire  and  dies  in  fearf ul  agony.  Not  a  week  passes 
In  London  but  someone  loses  life  in  this  way, 
the  verdict  at  the  inquest  being  "  died  by  the  ex- 
ploaloo  of  a  spirit  lamp."  "  Oh  1 "  people  say, "  how 
common   those   neaty  spirit  lamps  most  be,  and 


what  a  comfort  we  haven't  one  in  the  boose";  little, 
thinking  that  ipirit  lampi  means  partffin  lamp.  No! 
clever  arrangement  for  putting  oat  the  flame  meets 
thi*  danger.  Let  everyone  see  that  their  wicks 
really  fill  the  vriok  holder,  so  that  ths  Same  cannot 
oreep  down,  and  let  them  abstain  from  Jfce 
oomtnon  practice  of  blowing  down  the  ohlmM** 
which  has  so  often  oaased  dMth  by  driving' 
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wbiab  ao  limply  and  n  completely  obviate*  the 
danger  ju*t  referred  to.  The  wick  u  ■  round  one, 
Md,  at  mil  u  the  nana]  tube  within  tha  wiok, 
than  it  another  outaide  it,  which  doea  not,  u 
oanal,  stop  whan  it  reaohea  tha  container,  bat  eon- 
tinnaadown  through  tha  liqnid  to  within  Jin.  of 
tha  bottom,  io  cutting  off  all  poaiibility  of  a  com- 
munication between  tha  lime  and  tha  exploaiva 
mixture  in  the  top  of  tha  container. 

P.  A.H. 

BOW  TO  TUBN  A  SPHBBB. 

TSHM.]— FOR  tha  purpote  of  turning  email 
spheres  m  which  perfect  accuracy  ia  required, 
■pharioml  chunks  ar«  hot  of  little  value  exoept  for 
the  purpose  of  roughing  out  tha  material  to  shape 
pranoma  to  a  final  oorrective  and  finishing  proee** 
of  •ereping  or  grinding  and  polishing. 

Turning  a  •plan  ia  a  simple  and  tuy  operation 
with  any  ordinary  lathe,  no  apaoial  tool*  baing 
imilaairj  In  metals  that  nan  be  melted  the  hallt 
an  oaat,  eaveral  together  In  length*  and  aawn 
amndai ;  bnt  for  iron  or  itael  tha  balla  are  roughed 
oat  from  the  rod  to  a  aagment  template,  and  then 
Separated.  Turn  oat  a  taper  hole  in  a  pewter  or 
boxwood  obuuk,  rather  laaa  than  half  the  diameter 
of  the  intended  sphere ;  the  rough  ball  la 
jammed  in  thia  by  the  shifting  centre  in- 
terposing a  cupped  piece  of  metal,  preferably  of 
■teal,  aa  a  guard  to  prevent  oontaot  of  the  centre 
againit  the  ball,  aa  ahown  by  the  eat.  Set  the  T- 
r**t  high,  or  rather  above  tha  centre,  and  with  a 


■harp  graver  need  overhand  shave  down  all  tha 
prominent  parti  till  a  acne  on  the  ball,  a  ihada  larger 
than  tha  finiahed  liie,  mna  quite  true,  then  alack 
the  centra  and  twiit  the  ball  half  ronnd,  ao  that 
the  tone  just  turned  ii  in  tha  line  of  centroa.  By 
oatting  ronnd  right  and  left  down  to  thia  circle  a 
great  itep  ia  made  toward!  aoouraoy.  Again  ahift 
tha  ball  aa  before,  and  continue  the  operation  till 
the  graver,  by  touching  every  part,  will  only  take  a 
faint  larape  equally  over  all  the  •urfaoa.  The  edge 
of  the  ohuok  should  be  trimmed  perfectly  true 
toward*  tha  finiah.  If  the  ball  ia  liable  to  alip 
under  the  eat,  the  edge  may  be  tonohed  with  raaio. 
The  ball,  though  now  qaita  accurate,  baa  not  a  fine 
polish,  bnt  appean  scraped  over  with  segmental 
scratches  iuteneotiug  eaeb  other  in  every  direc- 
tion. In  order  to  produce  a  final  poliah,  a  aphere- 
outter  "  ahonld  be  used.  Thia  ia  a  tubular  pieoa  of 
■teeler  ferrule,  hardened,  having  a  bo  re  ranging  from 
half  to  two-thirds  tha  diameter  of  the  sphere. 
Exact  aiaa  ia  of  no  consequence.  After  ail  ia 
hardened  the  inner  edge  ahonld  be  ground  oat  with 
oilstone  da**  to  a  true  circle  on  a  braaa  or  metal 
eone  to  fit,  and  the  aquare  end  oatting-adge  it  kept 
aherp  by  rubbing  it  on  a  flat  lap  '" 

Thia  ferrule,  if  of    large  a'—   '- 


abort  wooden  handle  ;  bat  the  email  tphere-eutter* 
ooruiit  merely  of  a  piece  of  rod-ttett,  with  a  hole 
drilled  in  the  and.  A  light  touch  with  thia  tool 
with  a  alow  lathe-speed  will  give  a  fine  poliah  to 
the  ball,  which  ia  then  finiahed.  The  notion  ia 
rather  a  scraping  than  a  cutting  one,  and  if  the 
ball  ia  of  ateel,  soapsuds  should  be  uaed.  If  the 
steel  balla  are  hardened  they  are  aura  to  Buffer 
alight  dittortion,  to  remove  whioh  they  nut  be 
ground  true  by  meant  of  a  clam  made  of  a  rod  of 
metal  of  suitable  aiaa  bent  like  a  pair  of  augar- 
tonga,  having  an  eye  drilled  at  the  extremity  of  each 
arm,  into  which  the  atema  of  oup-ehaped  piooot  of 
lead  are  riveted  ;  the  arm*  of  the  clams  are  closed 
on  the  ball  by  a  long  screw  tapped  into  one  of 
them,  or  by  a  winged  nut,  aa  in  a  hend-vioe  ;  tha 
ball  it  shitted  about  frequently  aa  in  turning,  and 
the  clam  ia  twitted  to  and  fro,  oaing  oilatone  dust 
or  fin*  emery  till  tha  ball  it/eK  to  be  qnite  true. 
If  a  brilliant  potiab  is  required,  a  wad  of  floe 
woollen  cloth  it  cemented  with  pitch  into  the  nupe 
of  the  olam,  and  charged  with  croona  and  water. 

Tha  above  method  may  appear  to  be  alow  and 
tedious,  bat  after  a  little  practice  it  it  really 
—      I  have  turned  spheral  from  2 in.  in  diami 


to  be  attended  to. 


P.  H_  Wenhnm. 


It  ia   itated  that 
Iciaitu,  now  being 

having  a  djaplaoemen 
A*r»  Saner*  heated  wi 


_  Russian  ironclad 
at  Sebaitopol,  and 
-  "0,000  torn,  ia  *- 


REPLIES  TO  QUEBIES. 

V  In  I*eir  awaseri,  Corrtymdmli  art  respecf- 

fully  rtfueitid  10  mealtoji,  ia  eocA  imlanw,  (At  tilb 
and  namser  afllu  yutry  tubed. 

[63*62.1— Pewterlng-.— Allow  me  to  refer  Mr. 
Geo.  Weils  (p.  604)  to  my  reply  on  p.  635  for  the 
sr  to  his  question.     A  little  technical  educs- 


[6412D.]  —  Spherical  Turning.  —  I  append 
iketcbet,  which  I  will  briefly  describe,  and  then 
give  tha  method  of  procedure.      A  (Pig.  1)  ia  a 


>*eQ 


//*.<? 


chuck  re 


8  of  same  material  a*  that  which 
he  turned,  and  screwed  on  lathe  mandrel.  The 
lection  showa  it  to  be  a  hollow  cylinder,  sllowin 
bearing,  on  sphere  of  about  Jin.  or  ,in.;  C  i 
small  piece  of  metal  holding  ball  in  chuck  betvi  __ 
centre.  The  centre  next  to  ball  ia  much  larger 
than  tbat  at  poppet  centre.  D  it  poppet  centra. 
A  and  B  are  plan  and  elevation  of  a  tool  used  for 
finishing  process.  It  may  be  made  of  a  piece  of 
oaat  steel  tubing,  bored  or  lapped  a  perfectly  true 
circle— i.e.,  for  practical  purposes.  It  should  be 
from  -jjin.  to  Jin.  thick  and  marked  with  circlet  on 
the  outside,  the  distance  apart  being  equal  to  the 
thickneit  of  the  shell.    These  li 

to  the  grinding  of  the  tool,  wl 

bevel  of  about  46*.    A  wooden  handli 
knocked  in  about  loin,  long.     Arrange  tl 
aa  in  Pig.  1,  and  turn  up  with  an  ordinary  turning 
tool,  reverting  the  ipkan  at  convenient,     W'"-  - 
diamond-pointed  hand  tool  take  ont  the  tool  -n 
from   last  procett,  leaving    the    ball  abont 

lin.  and  leas — tbit  tool  must  be  ground  to  a  poin' 
luded 


equal  to  tt 
ill  be  a  guit 


aoti 


[-  2), « 


thelathe  cent™.  The  cutting  edge  of  thr 
ahonld  be  at  right  angles  to  the  bore  of  thi 
and  its  diameter  should  not  be  more  than 
quarteia  the  diameter  of  tbe  finished  sphere. 

the  sphere,  thereby  allowing  a  hemisphere  to 
upon  at  once.  The  poppet  head  may  be  p 
away  for  the  finishing  process,  tbe  oup-tool 
auf&oient  to  hold  tha  ball  in  the  ohuok.— WlL 


[64169.]— OhomlOaJ  Balance.— The  period  of 
juration  of  beam  of  balance  is  inverse]  v  pr.'por- 
ional  to  square  of  length  of  beam,  and  inversely 
d  square  root  of  distance  between  centre  of  gravity 
nd  point  of  suspension  of  beam  ;  on  thia  latter 
ittance  also  depends  tbe  tensiti' 
'hut  in  a  short-beamed  bala. 
ibration  is  considerably  lettened,  while  the  loss  in 
entitiveuesa  can  be  made  up  by  shortening  the 
listanoe  between  centre  of  gravity  and  poii  '  * 
utpension,  aa  well  at  by  tbeligbtness  of  short  1 
a  compared  with  long  beam.  Tbe  friction 
Jto  be  lettened.  Again,  the  beam  possesses  i 
ireater  liability  than  a  long  one.— R.  H.  A. 

[64282.]— Winee    and  Bpirite,  Cordiala,  &0- 

iardaeri  "  Brewer,  Distiller,  and  Wine  ft* 
;ioni  for  the  manufacti 


[64242.1— Patent  Fuel.— Ai  n 


jndicea  of  back  volumes  or  tbe  reoorda  «_  — 
Patent  Office.  Coal-duet,  mixed  with  piuh  or 
noal-tar,  has  been  made  into  "  blookt  "  fat  nuny 
yean.— Nun.  Dob. 

'  [642*6.]— Tool  Wanted.- T.  6.  Briaoo  wffl 
iiet  tbe  moulding  for  single  or  double  dark  elida* 
from  one  or  other  of  the  following  maker*:— 
Henry  Park,  Acton-street,  Kingaland-road,  B-; 
Pomphrey,  2,  Stan  hope -it  reet,  Birmingham  :  or 
Tylar,  SI,  Yatea-atreet,  Birmingham.— B.Sc,  Ply- 

[C4252 J— Pendulum  Indicator.— Six  oelli  an 
nite  sufficient  to  work  tbe  indicator  you  mantksa, 
Phe  defleotion  of  6*,andthe  state  of  yonr  line  rod* 
show  that  yon  have  a  terious  short-circuit  in  one  of 

'5  1inet.      To  Gad   whioh  it  the  feolty  wire, 

the  detector  in  oiroait,  and  then  ditoiwinaet 
in*  from  yonr  indicator  one  by  one  until  yon 
ne  that  stops  the  short  oiroait  when  yon  die- 

Dt  it.  Ton  mutt  then  examine  that  wire  from 

the  indicator  to  the  path,  and  find  tbe  bad  place. 
laa  have  moat  likely  driven  one  of  your  staple* 
too  far,  and  ont  the  iosolation.— AatPBBB. 

[64369.]— W he atmeal  Bread.— Try  the  fol- 
lowing method  :— Flour,  3tlh. ;  baking-powder, 
[Joi. ;  salt.  |or.  ;  water,  2  pint*.  Mix  the  bakuf- 
powdsr  and  salt  well  into  tbe  floor,  then  add  tha 
rater,  beat  up  all  together  for  about  a  minute; 
lave  ready  the  tint  well  greaaed,  put  in  tha  ores 
(whioh  mutt  be  hot)  at  once,  on  the  top  shelf ;  thi 
door  mutt  not  be  again  opened  for  half  an  hoarr. 
A  21b.  loaf  should  bake  in  U  to  It  boor.  Tbe 
remit  will  be  a  light,  palatable  loaf  when  yon  have 
had  a  little— EXPERI BNC E. 

[648TB.]— Tetrttn*  the  OompaH.- "  F.  C.  P^" 
I  suppote,  means  finding  tbe  deviation  of  tha  com- 
pass.   The  compasses  of  every  thip  are  subjaot  to 

Thia  ia  due  to  tha  iron  employed  in  the  ootutxne- 
tion.    In  the  oaae  of  an  iron  ship  the  oontinaal 

hammering  it  undergoes  in  the  progrea*  of  building 
nausea  the  Dull  to  become  a  magnet  of  a  variablr 
oatnre,  and  acta  upon  the  oompeat  needle.  The 
angular  amount  that  it  it  drawn  to  the  right  or 
left  of  tho  magnetic,  it  called  "the  deviation  of  the 
eompati."  The  manner  io  which  this  deviation  it 
corrected  it  by  "  twinging "  tbe  ship,  or,  in  other 
words,  to  torn  slowly  the  ibip't  bead  right  round 
the  compass.  When  a  ship  is  "in  dock,  thiaean. 
be  done  by  reciprocal  hearings— that  it,  with  a 
sompaaa  on  board  and  a  oompaaa  on  thora,  the 
obaervationa  to  be  taken  by  a  preconcerted  signal 
aa  tha  ship's  head  comes  to  each  point  of  the  com- 
pass. Another  way  ii  by  the  bearing!  of  a  distant 
objaet,  cr  two  lighthouse*  when  they  are  in  a  line, 
or  ■'  on,"  whose  magnetic  bearing  in  thia  position 
ia  known.  A  third  way,  and  the  belt,  ia  by  u> 
mutha  and  altitudes  of  the  tun.  Thia  method* 
ia  always  at  the  navigator's  hand  when  th*  arm  la 
visible,  and  it  the  most  reliable,  because  In  every 
change  of  tbe  ship's  geographical  poaition  the 
deviation  alters.  Borne  of  the  American  linira  find 
their  compasses  alter  a  point  to  a  point  and  a 
quarter  between  land  and  land,  although  the  abip't 
head  ia  kept  almost  on  the  one  course  tha  entire 
diatanc*  of  nearly  three  thousand  mile*.  Tha 
deviation  of  the  coronas*  ia  a  cum  plicated  auianoe, 
embracing  io  vast  a  field  of  causa*,  that  it  can  be 
vary  imperfectly  stated  in  the  inquiry  solnmaof 
thi.  paper.— Sai LOB, 

[64382.]— Turbine  or  WaterwheoL— I,  for 
one,  am  pleased  to  sea  a  diaeoeaion  oommenoed  on 
thia  subject  at  last.  A  wheel-maker  baa  apokan, 
and  now  I  hope  Mr.  J.  Brown,  Belfaat,  and  cthan 
will  give  their  experience.  "Millwright,"  how- 
ever, tpeakt  of  so  many  cubic  feet  of  water  flowing 
on  to  tha  wheel  •*  1B-2BH.P.  and  17-28HJ?, 
.'  13-29  x  33000  ■*-  1*  X  62-6  -  HSOoJa.  par 
minute,  roughly,  for  first  amount.  (I  wont  ba 
certain  of  laat  flgores,  at  it's  dona  by  Qra-— *  '*-*- 
rule,  which  doee  not  read  very  far  with  ci 
Ho  then  goes  on  to  apeak  of  it*  doing 
work  by  driving  a  certain  class  of  atone,  Ail,  or 
wbeat,  Ac.    Thia  no  douht,  ia  all  right  for  a  a"1 

iog   engineer   ~<-~     -    :— ;— ' l  "- 

'"io  for  d 


teinty^ 


i   intimate  i 


•pirn 


J  by  J. 


and  A.  Churchill,  New  Burlingt. 
suit  the  querist.  I  know  nothing  about  the  book': 
I  reply  merely  because  no  one  cite  teems  to  bare 
answered  a  question  tha  insertion  of  whioh  invite* 
an  answer.— Nun.  Dob. 

[64237.]— Steam  Launch.— Aa  no  one  seems  bo 
bar*  taken  any  notioe  of  this  query  up  to  the  time 
of  thia  writing,  may  I  venture  t»  aak  "Investor" 
if  he  ever  heard  of  a  90-ton  yacht  which  oould  do 
16  knot*  ?  He  should  aeek  information  in  the  pnb- 
liarnd  detail*  of  torpeuo  boat*.— ii  l;h.  DOS. 


ordinary  people  it  gives  very  little  idea  of  th* 
aotual  power  given  oil.     Gould  not  "  Millwright" 

Eive  us  the  oubio  feet  passed  through  gate  and 
rake  power  taken  ofi  hrst  motion  shaft  7  Aim 
whether  it  wat  fitted  with  internal  toothed  set. 
mente  on  rim,  or  with  spur  wheel  on  axle?  Alto 
ita  approximate  cost  and  coat  of  erection  ?  With 
these  data  we  might  be  able  to  compare  it  with  the 
tnrbine  motor.  Of  coarse,  in  fitting  any  ma- 
chinery regard  mutt  be  had  to  the  work  to  be  daM. 
If  you  had  to  drive  a  oorn  mill  away  ia  tbe 
country,  and  away  from  skilled  workmen,  put  in  a 
water-wheel ;  for  look  how  long  they  ran  without 
repair*.  On  the  other  hand,  in  driving,  My,  a 
dynamo  electric  machine  pat  in  a  high  speed 
tnrbine  to  save  oonnterahafting  and  belt*  with  alip 
and  risk  of  breakdown.   Can- anyone  pay  (hi  1  erf  art 
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e,  2ft.  ein.  or  8ft.  face,  working  under  abont 
to  60ft.  bMd,  whioh  I  wm  informed  hid  been 
ng  for  at  least  26  'years,  and  I  believe  Kith 
Jy  *  tonoh  done  to  it,  employed  on  atone 
ing,  and  reckoned  to  be  about  4H.P.  I  hope 
mbjsot  will  be  "ventilated"  further,  as  it 
S.--ENGINKEB,  Goran. 

583.]  Boiler.-  If  the  boiler  it  in  good  con 
.  it  should  be  safe  at  601b.  I  ihoold  not  heei- 
3  work  it  at  that— T.  C,  Bristol. 
189.1— Bleotrio  Olocka.— Would  "Anolyte" 
w  he  mikes  and  connect*  the  small  oommu- 
to  the  honr  ubor  of   cloak  (mo  uinr  No. 

).— Lei. 

WI.]— Sherry.— A  peep  behind  the  scenes  in 
e  merchant's  (wholesale)  cellars  often  make* 
i  somewhat  sceptiojl.  Previous  to  my  olair- 
ee,  on*  glair  o*  lb-  _y  before,  daring,  or 
dinner  always  .a  me  "uncommonly  queer 
i  head."  Thin  wm  owing  probably  to  the 
otion  of  an  intensely  acid  itate  of  the 
oh'i  contents.  According  to  Dr.  Ringer'i 
dbook  of  Therapeutic^  all  alkalies— i-e., 
oidi,  actually  increase  the  said  acidity  of  the 
ah  ;  moreover,  no  alkali  oan  be  taken  into  the 
oh  without  robbing  the  bod;  of  ila  phoa- 
L  In  a  feeble  subject,  too.  this  lota  ii  oon- 
ble,  and  oannot  be  replaced  by  food,  u  in  a 
1  person.    Horn)  j  There  being  two  oleaeea  of 


<  drink,  to  not  noon  the  former,  and  to  biniah 
iaoomfort-ea  using  sberry,  and  thai  prolong 
ife,  ii  the  suggestion  offered  by— THE  LlD- 
DlBPENBXB. 

UoJ  —  Bmbouins  Note-Papnr.  —  To 
;.  Dot"  AMD  OTHBBS.— I  am  maoh  obliged 
•  reply.  Will  eomeone  kindly  explain  the 
■  of  emboating  in  ooloora  1 — C.  J.  P. 
160.]— BortBC  Pulleye,  fto.— Do  yon  not 
that  the  hole  oonld  be  easily  bored  ont  if  a 
u  driven  tightly  into  the  key  bed  and  then 
Inab  with  the  inaida,and  the  whole  bored  ont 
lex.  J.  F.  LANQHOLM,  Dumfrieaahire. 
101.]— Alterinir  Bell  Circuit.— Erratum. 
1  engraver  haa  made  an  error  in  the  sketch  I 

The  wire  from  the  right  hand  aide  of  the 
7  only  goee  to  the  pnih  on  the  extreme  right. 
a  not  go  across  to  the  wire  going  down  to  Ii  B, 
am  in  lut  issue. — A.  I.  S.  a. 
SI.]— Altering-  Bell  Clroult.— If  what 
lave  done  ia  oorreotly  iodioated  by  the 
m  given,  then  the  aniwer  to  yonr  qneation, 
n  iml  wrong?"  ia  limply,  Everywhere. 
now  the  battery  in  oloee  oirouit ;  two  pushes 
inly  one  win  connected  to  each ;  the  other 
tra  arranged  ao  is  to  intercept  each  other, 
js  wiraa  from  them  laid  in  both  directions 

name  point  in  a  wire  from  one  end  of  the 
7 ;  the  two   belli   ire    connected  by  a  wire 

pauaa  through  each,  bnt  avoids  the  battery 
trminatea  in  atpnah  at  each  end ;  not  one 
1  ont  of  the  six  includes  a  push,  bell,  and 
y;   ind  if  the    abided   spindle-shaped  body 

at  the  lower  left-hand  comer  represents  ■ 
i,  itia  so  placed  that  the  practical  malt  is 
me  whether  it  ia  turned  on  or  off.  Yon  lay 
uit  8.  B.  to  ring  from  any  of  the  tlx  pnabee, 
r   the   requirement  ii   dear.    Do  yon  want 

to  ring  from  all  of  them  alio  whan  the 
littnrnedon?  If  so,  yon  will  find  the  method 
bed  and  figured  in  the  "  G.  M."  for  Jan.  1st, 
reply  66582.  Or  do  yon  want  some  puehee 
g  one  bell,  and  some  to  ring  tbe  other,  or 
io  ring  both  when  the  switch  1*  turned  on  ? 
I  not  the  remotest  idea  whereabouts  your 
iita  are  luoated  ;  the  one  other  thing  clear  to 
ad  is  that  yonr  desire  "  that  any  of  them  oan 
in  by  their  ringing  tba  H.  B.  connected  np  si 
,*'  Is  one  whiob  can  never  be  realised.    If  yon 

_  .i. ..  — 1___  .  .j  beginning  at  the  top  left- 
right  in  the  usual  way,  it 
.  ion.  If  you  will  give 
It  repliaa  to  the  above,  adding  any  material 
ilirs  neoeaaary  to  convey  to  a  etranger  exactly 
yon  with  to  have  carried  out,  It  may  be 
,a  to  give  you  a  working  diagram.— R.  T. 
a, 

70.] — Pyroxylin. — I  am  much  obliged  to 
Jonnian"  for  his  reply ;  bnt  H  SO,  is  not 
able  in  other  than  very  luge  towns.  Can 
[SO,),  be  obtained  by  using  N,Os  instead 
0,7  Mow  is  the  heavy  oil  separated  from 
[,u  after  washing,  and  will  any  other 
ant  do  besides  Hanoverian  earth  ?  — 
sced  Btudemt. 

-If 


ring,  blowing  joints  in  lead  pipe,  and  many 


ind  reading  le 


jig  joints 


ly  to  make,  and  costs  little 


I  inclose  i  eketch  .which  will  perhaps  make  my 
remarks  clearer.  Take  two  piaoee  of  |  brass  or 
copper  tuba,  out  a  thread  on  one  end  of  each  piece. 
The  piece  marked  A  should  be  Sin.  or  Sin.  long, 
that  marked  D  Sin.  or  4in.  long.  Procure  a  |  equal 
braaa  cock  B,  tapped,  braaa  thread,  and  screw  the 
two  piece*  of  tube  into  it.  At  1  jin.  from  the  and 
of  the  largest  pieoe  of  tube  file  a  mitre,  and  bend 
it  to  the  angle  shown  in  sketch  (abont  120°).    Thii 

£'  lint  mult  be  brand,  and  if  "  Young  Tinman " 
aa  not  bad  any  experience  in  brazing  braaa  tube, 
be  had  better  get  an  "old  tinman  "  to  do  this  for 
him,  or  ha  may  spoil  two  or  three  pieces  before  he 
succeeds.  This  done,  take  an  ordinary  braaa  blow- 
pipe, B,  and  bend  it  to  a  similar  shape  ;  drill  a 
hole  it  Q,  ind  inaait  the  blowpipe,  taking  care 
that  the  end  of  it  does  not  project  through  the 
}  tube ;  In  fact  It  must  be  about  j,  back  from 
the  mouth  of  the  tuba,  and  exactly  in  the  centre  ; 
it  may  now  be  soldered  to  the  tube  A.  A  piece  of 
|  tube  (C)  should  be  fixed  on  the  end  of  B;  on 
this  is  fixed  a  piece  of  flexible  tuba  about  2ft.  long, 
and  in  ton  end  of  this  flexible  tube  there  must  be 
a  mouthpiece,  a  piece  of  }  pure  tin  pipe,  slightly 
flattened,  ia  aa  good  is  anything ;  flexible  tube  to 
whatever  length  tbe  user  requires  is  fixed  on  tha 
pipe  D  ;  this  is  for  the  gas.  F  is  a  book  to  hang 
it  up  while  using,  that  ia  to  say,  while  the  hind 
holding  it  is  required  for  something  else.  By 
regulating  the  tap  E,  a  name  oan  be  got  as  fine  and 
sharp  as  a  needle,  and  oan  be  increased  at  will  to  l 
large  and  powerful  one.— TlNHMlTH. 

[64*76.]— Acs  of  the  Sun.— What  on  earth 
cam  be  known  of  tbe  sun's  past?  Ia  It  older  or 
younger  than  tha  earth  1  In  either  case,  ia  it  cool- 
ing, by  ita  present  emission  daily  of  about  1,200 
million  times  the  earth's  daily  supply  of  haat  ?  Or 
do  meteors  enough  fall  on  it  to  countervail  this 
loss,  and  make  it  grow  hotter?  It  Is  impossible 
to  suggest  a  aubjeot  more  hopelessly  out  of  Sir  W. 
Thomaon'a  or  any  human  ken.  If  its  pitta  bave 
collided,  how  many,  and  whenoe  ?  and  at  how  many 
times,  ind  when  1  The  matter  ii  well  worthy  of 
"Devil's  Hoof,"  one  anpentitloui  enough  to  asoribe 
to  nil  maeter,  the  Evolver,  works  beyond  the  power 
of  any  but  a  creator ;  and  entertain  tha  ridiculous 
idea  that  varieties  of  pigeons  are  pigeons  only 
"  beoauae  we  know  the  history  of  the  call."  Do 
we  know  the  history  of  wolves  ?  Theae  are  of  the 
lime  species  with  maitift  or  terrier,  because  they 
not  only  produce  offspring  with  them,  bnt  these 
offspring  are  fertile  to  indefinite  generations.    A 

Ereyhouud  ia  not  of  this  specie*,  but  of  tha  same 
ind  or  genu,  because,  though  breading  with 
them,  the  offspring  are  barren,  like  mules.  Ii  there 
were  no  offspring,  even  of  this  mute  sort,  tha 
animals  would  be  of  not  only  two  apeoies,  bnt  two 
"  kinds"  or  genera.  Our  knowledge  or  ignorance 
of  their  past  history  haa  nothing  whatever  to  do 
with  identity  ur  difference.  It  there  are  TOO 
varieties  of  hyacinth,  they  are  all  hyacinths, 
beoauae  their  ovaries  can  be  fertilised  by  hyacinth 
of  any  other  flower  ;  and 
n    that  will  fertilise    any 

sore  effect  than  a  devil's 

hoof  on  anything  tbat  ia  not  a  hyacinth.  Thus 
the  700  are  known  to  be  one  kind  of  flower  ;  and 
no  culture  had  ever  produced  a  new  kind  yet  at 
any  thing. — E.  L.  G. 

[64483.1  —  Vunlahins:  U«ht  Out.  —  Let 
"i.Y.Z."  give  f  -         ■ 

before  varnishing, 

i 6*494. J— Copper  Bottom. — Our  first  object 
1  be  to  get  the  area  of  the  curved  surface  of  tbe 
figure.  To  do  thia  we  must  first  get  the  diameter 
of  the  sphere  of  which  it  ia  a  part.  In  the  figure 
A  B  is  bisected  in  C,  D  C  0  la  perpendicular  to 
AB,  DEoEB,  and  BO  is  perpendicular  to 
D  B  ;  O  will  obviously  be  tha  centre.  Now  tbe 
triangles  D  C  IS,  DEO  are  similar ;  therefore 
DC:DB;:DlS:DO.  From  this  we  may  oal- 
oulite  tbe  length  of  DO.  We  find  it  -  1897in., 
therefore  tbe  diameter  -  279-iin.  We  have  now 
got  the  data  necessary  to  get  tbe  area  of  AD  B,  It 
■sequel  to  6  X  279'+  x  w  —  5295-6in.    How  aa  re- 

Kjdsthe  rim  :  This  we  maytreatae  tha  difference 
itwaen  tbe  areas  of  two  oonea.  one  whoee  bsae  ia 
85in.  diem.,  and  another  whoaa  base  is  Slin.  diem., 
the  slant  of  both  being  the  same.  Calculating  this 
unt.  we  get  the  ana  of  the  rim  -  l,S6osq.in.  Now 
add  the  two  results  together,  and  we  get  tbe  total 
area  in  squirs  inches  ;  6,296  +  1,663  -  6,869sq.iu. 
Let  ns  take  the  average  thickness  aa  fin.,  taking 
into   account  it*   circular  shape,    A  man  exact 


they    all  pro- 


method  could  be  taken  here,  bat  the  work  con- 
nected with  it  ia  vary  laborious.  We  now  gat  the 
volume  in  en  bio  inches  -  6,869  x  f  aa  2,678  ;  thia 
tquala^™-  1-189  =  nearly  lje.it.  Kow  weight 
Df  copper  =  6661b.    per     cubic    foot  (Rmkine) ; 


therefore  weight 


F  copper  in  vessel  -  8341b.— 


[64490.]— Bleotrio  Alarm  Olook.— I  have  had 
mite  recently  a  cloak  fitted  similar  to  what 
Corwen  "  wants.  To  tha  clock  face  there  ia  fitted 
.  thin  wooden  or  vulcanite  circle,  ks  A,  going  round 


the  margin  where  tha  minute-hand  movei.  and  there 
is  also  another  circle,  or  rather  channel,  B,  going 
round  just  within  the  boor-hand's  mirgin ;  a  small 
piece  of  platinum  fitted  with  wooden  stock,  aa  C, 
made  to  elide  nther  stiffly  in  tbe  channel  B  (so  aa 
to  avoid  being  moved  when  the  hour-hand  comec 
to  it) ;  another  piece  of  platinum,  D,  ia  put  on  tha 
outer  circle  A  just  under  the  XII.  The  movable 
(took  is  put  opposite  the  hour  wanted,  and  connected 
to  bell  and  battery,  as  sketch.  (The  binds  of 
dock,  of  course,  most  be  raised  alittle  to  avoid  the 
possibility  of  them  a  topping  when  they  oome  into 
contact.)  The  contact  in  sketch  ia  act  for  two 
o'clock,  and  tbe  oirouit  is  just  completed.  Hope 
this  will  meet  "  Cor  wen  a  "  demands.— F.  MASON. 
[64601.]— Liverpool  File  Brigade  Horee 
■ttoea.—  A  few  weeks  sgo  tba  daily  pepera  (at 
least,  aome  of  them)  kindly  published  a  letter  of 
mine  calling  attention  to  the  sufferings  of  hone* 
in  consequence  of  their  continual  slipping  upon 
the  eiphalt*  iii&tihcA-y»."»«&.  wJaMMt^MMa  "-as.1!*™*. 
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,  perhaps,  nit  your  purpose.    Fig. 

,  of,  my,  Sin.  slats  b»Wn;  Fig.  8 


Hint  till*  ■>■"•  i*  • 
..r,"  wliinh, "  "'»■"■ 
*  atoel  rim  pinned  • 
||„ws  0.n  frog       " 


II  lrri|irnv«|  kind 
•Jr.  H>iK»l".  and 
inn*  than   I  ban 


«,  raill-l 


.1.(1  wlilnh    I  shall   be   hwj  t< 


matter.  Nr.t  uwiiinii  any  horns  rijihU,  and  h*vinn 
nuttiinu  tu  do  Willi  them,  1  am  of  course  urisMe  to 
•xnrew  an  opinion,  and  I  have  taken  up  tbe  ques- 
tion purely  on  th*  ground*  of  humanity,  hoping 
Mint  those  who  ere  able  to  tin  io  will  cirry  it  on. 
1  may  add  that  a  friend  of  mine  tau  bad  hit  horses 
■hod  with  thia  narrow  uteri  shoo,  and  that  il  i>  a 
perfect  aueoMii,  the  animals  never  dipping  on  any 
of  our  asphalted  street*  or  other  smooth  roadway i. 
— UbBlMUVT  WlLKI.Nrt,  11,  Bow-lane,  B.C. 

and  official!  of  the  Liverpool  Fi 
enabled  to  inform  "  D.  G."  that 
a  the  above  brigadi 


mporary  o 


cahta  a  italic,  they  fix 
taken  off  when  they 
ie  proper  one  pr"  — 


again  reach  the  stablea, 

This  temporary  ihoc 

which  are  jointed  together  by  a  ittong 

front  of  the  shoe ;  the  joint  ie  loote 

■idea  may  be  moved  further  from  or  ne 

other,  making   the  width  greater  or  1 

are  four  protnbarancea  on  the  under  aide,  one  on 

esoli  side  of  the  rivet  to  preserve  it,  and  one  at 

•ach   end  of   the  ahoe.    A  piece  of  leather  about 

Sin.  long  and  4in.  high  i>  riveted  on  each  aide  be 

tween  a  atrip  of  abeet  iron  and  the  (hoe,  ao  that 

when  the  ahoc  ia  an  the  foot  the  leather  embrace* 

the  aidea  of  the  hoof.    To  one  of  these 

leather  three  buckles  are  attached,  and  to  the 

other  three  etrapa,  of  which  one  faattna  round  tbe 

front  and  top  of  the  hoof,  another  round  the  back 

and  lower  part,  and  the  third  cornea  in  tbe  hollow 

beneath  the  fetlock.    Perhaps,  the  a  ketch  will  aid 


■■arrived  at  bis  numbers;  I  p*  •*■*/"**  of  I  wi 
which  gives  llo:!  =  zr   *V,ot\m 


■ply  lut  week  be  atatt 

■at  tbe  aorew  required. 


a  wheela  30— Ch   will 
100 


T  fail  to  *e*  how  he  does 

lone  correctly  without  the 

.    wheel.     I  worked  out  various  trains  of  wheela, 

but  did  not  complete  them  in  time  for  laat  week'a 

insertion,  and  the  nearest  wu      -  ,  the  same 

'  W.  X.  I,  Dublin,"  the  error  being  only  -03  in 

.of  screw,  or  as  57B  to  Hi.    Supposing  aorew 

be   Gut  o'Jin.  in   length,   there   would    be  676 

threada  instead  of  STu  ae  required.— W.  W.  C. 

[fi-till.l— Ha-bUoklttar    the   Line*  In  Ivory 

lades).— Alii  a  little    lampblack  with  gold  aiie 

id  rnb  in,  oleaniing  the  surface  at  once.     When 

out  of  lampblack  I  have   used  soot  and  copal  var- 

niah,  mixing  well,  wiping  off  at  once,  and  cleaning 

the  surface  of  the  ride.    Tbe  latter  takes  rather 

longer  to  dry,  but  ia  equally  effective.    It  is  just 

ae  well  to  clean  the  parts  thoroughly  with  warm 

water  and  soda  before  applying  the  blaok.— Nus. 

Don. 

[M526.]— Telephone— In  reply  to  "S,  M,  S„" 
1  should  imagine  that  the  screaming  noise  be  refers 
to  ie  caused  by  the  preaanre  between  the  carbon 
contact*  of  hie  tranamitter  being  too  light.  In  one 
instrument  of  thia  class  with  which  I  am  acquainted 
the  carbon  rods  which  are  spoken  to  are  strung  at 
their  top  extremities  ou  a  horiiontal  platinum 
wire,  and  rest  or  hang  against  a  horiaontal  carbon 
block.  The  whole  is  contained  in  a  framo,  and  the 
pressure  can  easily  be  regulated  by  altering  the 
angle  at  which  the  latter  hanga.  If  care  be  taken 
that  the  pencils  can  hang  freely,  and  that  they  do 
not  catch  on  the  bottom  of  tbe  frame,  instrument! 
kind  work  very  well.  Perhaps  "8. 11.  B." 
farther  particulars  of  hia  instrument? 
,gre  description  to  hand,  it  ia 
difficult  to  give  definite  advice— Eno.  II.  Pelet. 
[64531.]— Enlarging.— Your  J-plate  portrait 
ns  will  suit  well  enough  to  enlarge  a  portrait 
from  carte  aire,  but  not  a  landscape.  For 
purpose  a  lens  of  the  rapid  rectilinear  type 
'     *  Io  give  marginal  definition.  The  prope 

condenser  to  face  tbe  photo  slide  i 

will    find  formula   for  calculating 
ia  ahould  do  in  the  BritUk  Ja 

price  Is.    At  page  261 


in  give  f 
,'itb  the  r 


a  (who  ii 


Phiei.  Al 
the  edit 
jeC)  tl 
chapters.— B^C,  Plyi 

.]— Two-Tint    Writis*.— I   havi    . 

an  American    magazine,    tbe    following 
The  Automatic  Shading  Pen. 
Makes  a  shaded  mark  of  two  colours  at  a  sing 


f^cSSSESEHCD 


stroke.  Sample  set  of  three  sites,  by  mail,  51.00 
Circalar  and  sample  writing  free.  Alk  for  them 
—J.  W.  Stoakee,  Milan  0. '  It  sppeara  Tery  prob- 
able that  the  pen  here  described  ia  the  one  alluded 
tobVT.  J.."  and  if  so,  the  advertisement  " 
not  lead  one  to  think  that  any  special  kind  c 
is  required.  More  likely  a  certain  method  of 
handling  the  pen  is  necessary — J.  DkOWLEI 

[oljdj.j  —  Bleutrio  Ooutaot  under  Shop 
Door.— Cut  the  door  board  to  length  required,  and 
hinge  it  at  one  end,  supporting  tbe  other  upon  a 
pedal  spring  auflicieutly  atrong  to  carry  tbe  weigh: 
'  '  '  jii  mat.  L"ie  a  trigger  which  makes  oon- 
the  stud  is  pressed  in ;  fix  it  on  the  joist, 


»c 


ne;  A  A  are  stops   o  prevent  the 

pressed  down  too  far  when  the  weight 
placed  on  the  springe  BB;  C  is  a 


Jotted  ends,  in  order  to  allow  it  to 
pressed  down  ;  its  object  ia  to  relieve  i 
ou  the  press  D,  and  it  is  shown  in  deta 
I  Is  the  press  ;  it  consists  of  a 


eliding  in  a  braes  tube,  F,  which  is  si 
tbe  bottom  by  a  flange,  G ;  B  ia  a  e> 
held  up  by  the  spiral  spring  D  ;  while 
contact  piece,   insulated  from  F  by 


fic.  4, 


a  bell  I 


wo  the  K'ar  d.  and  cause  tbi 
anual  isreaWTed.     If  you  desire  m> 
■»  sio  a  person  tint  step*  on  th 
"i.-  lb*  -.-^r   he  remains  upon  it,  i 
i  ;t  B  !i.iib*u*ed:  butthe  trigger 
: ".....  .-  t--,t;siriatt  jjiat,  or  neare i 

a  L.sjer  period  of  contact. 


blaok,  E.  The  tube  G  F  forms,  with 
ia  alt  one  pieoe),  one  terminal,  and  the 
C  ia  the  other,  the  wires  being  shown 
apring,  Fig.  2,  must  be  rathsr  stiff,  in  ■ 
may  overcome  the  resistance  of  the  I 
D.— PKINCirlA. 

[64638.]  —  Oememt  for  Kltohen 
Portland  or  Keene's  cement  would  b 
■ise.     It  ahould  be  mixed  with  watt 

enough  to  use.  For  stopping  betww 
work  and  ironwork,  red-lead  cement 
with  advantage,  and  ia  mixed  from  wl 
red  lead  by  working  the  two  togethi 
CD. 

[64541.]—  Long-  Fooua  Rapid  L 
retically,  the  longer  fooua  lens  shot 
greatest  depth;  but  practically  yon  i 
-  iveraed,  owing  to  tbe  difference  in  t 
lakers  of  lenses.— B.Sc,  Plymouth. 
[64H3.]— Ooated  PIU*,— "  Botaai 
ie  following  process  the  best  for  i 
ud  enamelling  pills.  Requisites:  N 
tingleas,  1  drachm ;  simple  eyrup, 
rater  to  lot.  Dissolve  by  gentle  hi 
Tbe  Solntion.''  No.  2,  Finely-powi 
_halk  los. ;  white  staroh,  1  draehn 
through  fine  muslin  sieve,  and 
Powder."  No.  8.  Gum  juniper,  30 
aam  of  tolu,  30  grains;  meth.  ether,  I 
and  label  "  Tbe  Varnish."  No.  4.  i 
evaporating  dish.     No.  6.    A  small 


■  -  »-  ajgi  ::.&*  »  c*M.aciiug  as  Fig,  40, 
"     e=-ia-  ui -ca  of  L'  will  be  requixsd.— 


;11b. 


„ ,._.    No.  6.    A  lib. 

Pruoeas:  Take  your  avaporating  dii 
pan)  and  place  the  pills  in  it,  taking  i 
are  perfectly  round  as  hard  as  puss 
from  adherent  powder.  Pour  about 
the  solution  upon  them,  moving  th 
until  they  are  all  evenly  covered.  Tt 
into  your  coating  tin  (So.  5),  into  w 

.  _.F    been  introduced  a  layer  (about  1  d 

which  I  powder),  then  add  about 
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otba  piilt,  shake  freely  fortbreo  minutea,  ada- 
more  powder  if  all  bo  taken  up.  You  will  now 
.  the  pill*  "coated."  Expose  them  for  20 
utcs,  transfer  tbem  to  polishing  pot  (So.  6), 
,  with  ciranlar  ind  varied  movement,  rotale 
il  pills  uiime  a  glossy  appearance.  Expose 
a  to  the  air  for  a  sliurt  time,  and  again  rotate 

X".  '■!  if  nut  sufficiently  glossy.  If  pills  oon- 
i  iodide  of  iron,  essential  oili,  &c,  thoy  must 
t  !«  varnished  (with  No.  3) ;  1  drachm  ia 
erally  sufficient  for  2  gross.  The  longer  the 
■  are  shaken,  tb«  better  the  gloss  will  be. — 
JJIAKPBB  DEAHE. 

14546.1— Testing Lathe Heads  —  If  "A.  T." 
it  Dp  hit  largest  face-plate,  and  runs  a  very  fine 
are  on  it,  about  4,ia.  from  it*  outer  edge,  then  gets 
ieoe  of  wire  ,"„in.  or  Jin.  thick,  100,  long,  centra 

end  of  it  and  point  the  other,  and  apply  it  as 
w«    on    (ketch,    he   will   nod    the    point  will 


'•1  in  the  groove  on  chuck  (if  the  head,  axe 
•at)  ;  if  not,  it  will  show  indirection  in  which 
prill  hara  to  more  it  to  sat  it  true.— D.  Li.  S. 
64646.]— Testing  Lathe  Heads.— Firit  yon 
old  ascertain  whether  the  heads  are  in  line 
h  «*cb  other  and  parallel  with  the  bed. 
amine  the  movable  bead  hrat;  try  whether  it 
1  slide  freely  and  without  shake  over  every  part 
the  bed.  If  it  is  too  loose,  and  you  can  twist  it 
sways  so  as  to  alter  the  direction  of  its  centre 
i,  it  is  useless  to  examine  further,  since  its  centra 
(hesnoeertain  direction.  If  it  fits  well,  put 
lis  dead  centre,  tighten  the  fixing  screw,  and 
la  np  the  headstock  till  the  centre  points  meet, 
■  observe  whether  they  do  so  exactly.  This  is 
lerally  the  cue.  Now  draw  back  the  head, 
■as  the  fixing  screw  screw  out  the  dead  centre 
re!  aa  far  aa  it  will  go ;  fix  again,  slide  np  the 
d  as  before,  and  observe  whether  the  centres 
1  meet  truly.  If  they  do  so  in  both,  cases,  the 
fable  headstock  is  trae.  Next  examine  the 
id  headstock.  Loosen  llie  bolt,  and  try  whether 
cut  twitt  it  on  the  bed.  if  you  find  It  ■  UtUa 
ta,  ao  that  you  oan  altar  the  position  of  the  run- 
g-centre #0.  or  «°i  "t  "ill  not  much  mutter,  if 
i  know  bow  to  act  it  truly  before  seeming  the 
t.  Sow  we  have  already  compared  the  running 
tie  with  the  back  centre ;  bnt  though  the  centre 
ia  of  the  two  headstocks  hiiih  i.]u!  'ji  iLi.i  |n,nu., 
loaa  not  follow  that  tbe  heedstocka  are  in  line. 
la  is  only  proved  to  bo  tbe  case  when  wo  have 
wn  that  two  points  in  the  centre  line  of  each 
da  toe  k  are  in  line  with  a  point  in  the  other. 
i  have  already  applied  this  teat  to  the  movable 
alttook.  To  apply  it  to  the  fixed  one,  prolong 
mandrel  by  fixing  a  roller  of  wood  bato  ;.  gjraefc; 
the  rolier  project  at  lease  a  foot  further  than 
running  centra  does  ;  melt  some  wax  upon  tbe 
of  thit  roller,  and  mark  the  centre  upon  it  with 
ml  point  while  revolving.  Now  slide  up  tbe 
k  centre,  and  observe  whether  it  exactly  enters 
oentre  bole  in  the  wax  ;  if  it  does  aa,  your 
detooki  are  true.  This  is  perhaps  the  most 
ilyof  any  test  to  show  the  way  in  whioh  the 
•  haa  been  fitted  together.  Only  the  best  lathes 
I  prove  tree  in  this  respect,  their  headstocki 
Log  being  bored  on  the  bed.— No  BIG. 
3*549.]— St.  PsluI'b  Organ  and  its  Organist, 
'-n  will  probably    get    a    photograph      "    " 


thanjpton-stres 


itrand.— P  RISC!  PI  A, 


t  of 


M549.]— Swell  Box— Cover  the  outside  of  the 

with  boards  glued  up  and  planed  level,  and 
rw  them  on  securely.  If  the  abutters  arc  only 
,  thick  they  will  be  necessarily  too  narrow  to 
■r.  Get  a  new  fiont  of  tin.  stuff,  and  let  the 
Mere  be  kept  wide— say,  Bin.  Narrow  shutters 
not  effective.  As  to  tbe  echo  organ,  I  don't 
Ik  there  is  any  use  for  it.  You  say  the  but  u 
a  to  the  ceiling;  how, then, can  there  be  4ft.  for 
■aller  front  ?  or  what  use  do  you  want  to  make 
t?  If  tbe  awell  shutters  are  slightly  ..mi-u.-I  it. 
I  have  the  same  effect,— Wji.  RcjBInbos. 
HMO.]  —  Meridian.  —  The  meridian  in  an 
finery  cirole  passing  through  the  poles  and  the 
*  of  observation.  There  is,  therefore,  uo  ■i.t-,-i- 
line  which  is  called  the  meridian,  although  we 
a  out  measurements  of  longitude  from  tbe 
idisnof  Greenwioh,  sad  this  is  looked  upon  as 


the  meridian,  This  circle  passes,  in  the  heavens, 
through  the  zenith  and  tbe  pole,  and  from  this  it 
is  clear  bow  to  find  it  There  being  no  star  whioh 
exactly  marks  the  pole,  we  have  to  resort  to  some 
method  to  determine  ila  precise  position.  This  we 
may  do  by  observing  the  npper  and  lower  culmi- 
nations of  a  riroumpolar  star,  and  halving  tbe  dis- 
tance between  them — or.  in  other  words,  finding 
the  centre  of  tbe  circle  In  which  the  star  revolves. 

[64550.1— Meridian.— This  is  rather  vague,  and 
instead  of  "  by  day  or  night,"  it  should  lather  be 
told  whether  with  or  without  cb  tonometry,  or  what 
degree  of  accuracy  ia  time.  If  you  have  a  ship 
chronometer,  it  is  enough  to  mark  a  shadow  at 
apparent  noon,  aa  given  in  the  almanac.  Tbe 
shadow  should  be  that  of  a  parallel  bar  or  rod,  at 
about  110  times  its  width,  at  which  distance  the 
middle  is  plainly  a  mere  black  line.  Bnt  yon  can 
be  quite  independent  of  clocks  by  day  in  tbe  week 
of  longest  days  or  that  of  shortest ;  and  by  nigbt 
at  any  time  of  year  by  noting  when  a  star  is  at 
equal  altitudes,  two  or  three  hours  before  its 
transit,  and  an  equal  time  after  it.  The  cheapest 
appliance  is  probably  a  piece  of  horizontal  arc, 
fixed  level,  at  nearly  tbe  height  of  yonr  eye,  and 
at  iu  exact  centre  of  curvature  a  plumb-line 
banging  into  tbe  centre  of  a  basin  of  treaole.  Tbe 
treaole  most  not  form  either  a  heap  or  pit  round 
the  thread,  bat  be  level.  Looking  down  to  it  from 
your  level  arc  you  can  mark  where  the  thread  just 
stops  reflection  of  the  star,  but  the  least  movement 
of  your  eye  right  or  left  brings  it  into  view.  The 
interval  of  your  two  observations  should  in  no  case 
be  less  than  four  hours,  and  six  is  better.  Hence, 
tbe  nearer  your  star  to  tbe  pole,  the  less  extensive 
arc  will  you  require.  Tbe  pole-star  itself  will  do 
with  only  one  observation  if  yon  take  care  this  is 
within  a  half-hour  of  its  upper  or  lower  transit. 
If  you  use  a  star  of  such  low  daelinatioo  as  to  rise 
and  set — Arcturus,  for  instance — yon  may  fix  np 
two  separata  bits  of  arc,  and  if  truly  level,  the  two 
points  on  them  give  an  east  and  west  line  to  which 
the  meridian  is  perpendicular.  All  latitudes  north 
of  46°  have  Capella  never  setting,  and  those  north 
of  London  have  alto  Vega,  and  these  two  being  on 
nearly  opposite  meridians,  Vega  is  well  suited  for 
winter  and  Capella  for  summer  use.— K.  L.  G. 

[61550.1— Meridian.— The  method  to  be  fol- 
lowed in  laying  out  a  meridian  line  depends  very 
much  upon  the  degree  of  accuracy  aimed  at.  A 
transit  instrument  and  a  good  clock,  and  astrono- 
mical observations  made  with  them,  will  give  tbs 
most  accurate  meridian.  Ao  ordinary  theodolite, 
with  or  without  a  cluck,  will  give  a  very  good 
meridian-line  which,  with  care,  might  not  have  a 
larger  error  than  3ft.  in  a  mils.  A  very  fair  meri- 
dian line  can  be  laid  off  by  tbe  us*  of  an  ordinary 
pocket  watch,  if  the  observer  oan  obtain  accurate 
time  (within  a  second  or  two),  and  can  get  his 
longitnde  from  the  Ordnance  Survey  map  of  tbe 
district.      Supposing  he  can    receive  the  10  a.m. 


would  know  tbe  correction  required  to  h: 
All  be  haa  then  to  do  is  to  suspend  a  pli 
very  long  atriur  **" 
water.    The  sh 


iging  in  a  bucket  of 
ladow  thrown  by  tbe  string  at  appa- 
be  due   H.  and  8.    The  instant  of 
apparent  noon  by  the  watch  is  fonnd  by  applying 
the   equation  of   time  and  tbe  longitude,  thus : — 
h.  m.  i. 

Apparent  noon 0    0    0 

Longitude. west, 0    2  W 

0     2  40 
Equation  of  time  to  be  added  to 
apparent  time   0  IS  22 

0  16    ! 
Watch  40a.  alow    0    0  40 

Watch  time  of  apparent  noon  ...  0  16  22 
Tb*  best  way  to  take  advantage  of  this  knowledge 
of  the  time  is  to  view  the  sun  and  string  together 
through  a  minute  bole  in  a  small  piece  of  metal 
temporarily  Hied  to  the  board  or  other  anifaoe 
upon  which  tbe  meridian  line  is  required  to  be 
marked.  If  this  be  done  for  a  few  daya,  each  day 
with  a  new  watch  connection,  a  very  good  meri- 
dian will  ultimately  bo  obtained.  Without  the 
aid  of  time  orOrdnance  Survey,  the  operation  it 
more  troublesome.  By  the  Sun. — Take  an  ordinary 
drawiug  board,  a  couple  of  feet  long,  and  in  the 
middle  of  one  long  side  erect  a  stout  wire  per- 
pendicular to  the  surface.  With  a  piece  of 
etring  of  tbe  right  length  to  suit  the  sun's 
altitude  at  9  a.m.,  say,  describe  a  semicircle 
on  the  board  with  tbe  wire  in  the  centre. 
Tb*  board  is  placed  in  full  sunshine  before  9  a.m., 
steadied  and  levelled,  Presently  the  extremity  of 
tbe  shadow  of  the  wire  will  fall  on  the  circle,  and  a 
little  mark  ia  to  bt  made  there.  About  3  p.m.  the 
tip  of  the  shadow,  in  lengthening,  will  again  touch 
tbe  circle,  when  another  mark  is  to  be  made.  Tbe 
middle  point  between  these  two  marks  will  be  due 
south  of  the  wire.     By  using  several  circlet,  greater 


accuracy  will  be  obtained.  The  following  ia  an  ex- 
cellent method  of  obtaining  the  meridian  at  nightr 
without  the  use  of  instrument*.  At  the  S.B.  or 
S.W.  angle  (whichever  is  preferable)  of  the  bouse 
nail  np  a  board  aa  high  as  possible  with  one  edge) 
3  or  4ft.  long,  projeoting  beyond  the  brickwork, 
and  truly  vertical.  With  a  long  plumb  line,  de- 
termine a  point  near  the  ground  immediately 
beneath  the  edge  above  mentioned,  and  fix  op 
another  board  with  its  edge  touching  tbe  plumb- 
line.  On  a  rough  tripod  fix  a  piece  of  metal  with 
a  small  bole  in  it,  and  place  this  tripod  just  ao  far 
south  of  the  oorner  of  the  house  tbat  the  Pole-ataf 
is  seen  near  the  edge  of  the  npper  board,  Almost 
any  almanac  will  give  the  time  of  the  Pole  star 
being  on  the  meridian  (and  remembering  that  lb 
is  also  on  tbe  meridian  12  hours  afterwards,  that  a 
few  minntea  will  not  signify),  it  will  be  esay  to 
place  the  tripod  so  that  the  Pole-star,  seen  through 
tbe  little  hole,  is  exactly  on  the  edge  of  the  upper 
board  at  the  right  time.  Tbe  hole  will  then  be  due- 
south  of  the  edge  of  tb*  lower  board,  and  distant 
marks  can  be  set  up  to  mark  tbe  meridian.  That 
degree  of  accuracy  obtainable  by  these  methods 
depends  very  much  upon  the  skill  of  tbe  operator. 
I  have,  for  brevity,  omitted  all  details  tbat  hia  in- 
genuity should  supply. — Dynamite's  Brother. 

[64551.]— Ordnance  Datum,— The  first  bat*' 
line  taken  in  England  was  that  measured  just  out- 
side London  on  Moonslow  Heath,  in  1781,  by 
General  Boy,  for  tbe  purpose  of  triangulating  the 
abort  stretch  of  country  between  Greenwich  and 
Dover  in  order  to  establish  a  connection  between 
tbe  observatories  of  Greenwich  and  Paris.  Its- 
length  was  about  five  miles,  and  so  skilfully  was 
its  exact  value  ascertained  by  Gen.  Boy  that,  upon 
re-measurement  some  years  later,  a  length  differ- 
ing from  it  only  by  some  two  or  three  inches  was 
obtained.  Tbe  real  base-line  of  England,  how- 
aver,  is  tbat  measured  on  Salisbury  Plain.  In  the- 
English  triangnlation,  a  base  of  verification  was 
measured  when  the  work  bail  proceeded  as  far  aa 
Masterton  Carr,  is  Yorkshire.  Another  was  taken 
at  Ridland's  Marsh,  in  Wales.  In  I  island  a  baas 
of  aome  eight  miles  was  measured  oo  the  shores  of 
Lough  Foyle  by  Colly.— G I L  MO  HE. 

[64563.]— Dibdin  and  his  Bongs.— Dibdio 
was  both  writer  and  composer  of  the  song,  "  Blow 
high,  blow  low."  Aa  to  the  date,  I  could  nob 
enlighten  you.— W.  PER  REN-MA  VCOCK. 

[64553.1  —  Steam  EoiIe.ru.  —  Bafflers  hav» 
been  tried.  The  objection  to  them  is  that,  while 
tbty  may  direct  tbe  flame  against  the  sides,  they 
get  burned  ont  very  soon.  Mr.  Longridge  has 
lately  revived  an  old  notion  of  heat  pegs,  but  tbs 
principle  is  different — the  pegs  stand  into  the  in- 
terior of  tbe  boiler  as  well  as  projecting  into  the 
furnace  or  flue.— W.  M.  I.,  Dnblin. 

[64, 
half  a  century,  I  w 
ence.  Nearly  all 
oberoots,  are  too  crude,  being  freshly  manufactured 
and  rapidly  sold.  The  clubs  and  military,  messes 
in  India,  when  obtaining  a  large  stock  (eviu  their 
"Manillas"),  put  up  256  to  600  cigars  in  new  tin 
cases ;  these  are  soldered  up  and  labelled  with 
name  and  date  of  incloeure.  When  so  treated  for 
two  to  four  yean  they  acquire  great  aroma,  besides 
being  protected  from  the  tobacco  weevil,  which 
perforates  them  wben  exposed  to  tbe  air.  There 
was  a  great  smoker  at  Madras  wbo  declared  ths 
wseviled  tobaoco  was  always  the  best  (being  aged). 
He  was  ever  on  tbe  look-out  for  the  so-damaged) 
article,    and    consumed    them    by    putting   on    a, 

burnt  the  weed.  I  followed  his  example,  and  gob 
many  presents  of  damaged  cheroots;  in  spit*  of 
the  boles,  the  tobacco  was  A  1,  Trichinopoly  is  in 
the  Madras  Presidency :  the  genuine  oheroota  aia> 
sent  for  sale  to  Madras  Town.  I  prefer  ths 
"  Lankas,"  manufactured  at  Coeonada  on  the 
Madras  coast.  The  "Leisure  Hour"  is  the  beab 
brand ;  more  than  one  Englishman  has  made  a> 
fortune  in  that  form  of  weed.    Bombay  has  its 

;ood  cheroots,  too— notably  the  "  Elephant "  brand, 
used  to  gat  this  and  others  from  a  German  firm 
in  that  city.  Preferably,  I  admire  tbe  large 
B  a  van  Dab-shaped  No.  1  cheroot  made  in  Barman, 
which  t  used  to  get  from  Rangoon  in  quantity, 

employed  in  their  manufacture.  I  consider  this 
kind,  wbeo  put  away  at  above  described,  a  perfect 

Bengalee  delighting  in  fabrication!,  however  per- 
nicious to  the  consumer.  Some  men  like  fancy 
flavours,  and  pack  their  cberoota  in  dried  rots- 
leaves,  io.  ;  but  I  like  pure  tobaoco.  If  oheroota 
become  too  dry,  put  a  few  slices  of  apple  or  carrot 
in  the  box  for  use. — BOB. 

[MBeX] —  Rodder.  —  Tbe  book  is  wrong. 
"C.C'a."  own  idea  is  right.  Benufoy  proved,  by 
numerous  experiments,  tbat  the  resistance  of  planes 
is  approximately  aa  the  sines  of  the  angles  of  stream, 
obliquity.  The  retiitanoe  does  not  run  exactly  a* 
the  sine;  because  the  skin- resistance  at  lb«.  v>™"> 
raadifiwi  tins  MHcV,  VM  wAiWWiOT.  Ss.  •jeawtjpisast 
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_   _o  email  u  to  be  of  no  practit 
Frank  Caws,  Sunderland. 

[64566.  J — Dynamo. — Thii  ia  i  vary  unpractical 
way  of  running  a  dynamo.  However,  by  the  help 
of  gearing,  it  oonld  ba  run  for  a  taw  minutes. 
How  long  do  you  want  it  to  work  at  a  time  ?  It 
is  a  mors  question  of  gearing,  weight,  and  height. 

— W.  Perres-May/cock. 

[64566.]— Dynamo.— Taking  20o.p.  aa  6  watte, 
we  gat,  aa  the  power  necessary  to  drive  the 
dynamo,  ,}4  of  a  hone  power— that  ie,  269ft.-ib, 
per  minute.  Ton  will  therefore  have  to  raise  a 
weight  of  24cwt.  one  foot  for  every  minute  the 
dynamo  raw.  If  you  think  it  worth  the  trouble 
and  labour,  it  would  be  a  very  simple  matter  to 
arrange  an  apparatus  to  fulfil  your  requirements. 
— GlLHOauT. 

[64567.J— Bloctro-nTag-net.— The  magnet  ii  to 
be  a  honeohoe,  of  oonne.  Hake  the  oorea  of  Sin. 
round  iron,  and  wind  601b.  or  701b.  No.  12  or  14  o.o. 
oopper  wire  on  each  lag.  Resistance  of  wire: — 
Ho.  IS  perlb.  -  -026  ohm,  No.  16  per  lb.  -  -075  ohm. 
The  aorta  should  be  of  the  aof  teat  iron  annealed  by 
being  made  red-hot  and  allowed  to  oool  in  the 
~-i-—     " — «- *  —  '•<  '•*> ■  ton  at  "■■ 


[64o67.]-:Sleotro- Magnet.— You  have  fir 
consider  the  resistance  of  the  reat  of  the  oirci 
i.e.  of  the  battery  and  lead  wirea  ;  the  resistance  of 
Tonr  magnet  ahonld  equal  this  (aay)  z>.     The  d: 
of  00M  ahonld  be  about  one-third  length — i.e.,  ii 
and  they  ahonld  be  of  Swedish  or  Norwegian  in 
carefully  annealed.    Calculate  the  volume  of  wj 
yon  have  room  for,  whioh   will  depend  on  length 
of  yoke.    Let  vol.  =  V  ;  the  reeiatanoe  x  ahonld 
_  _  where  1  =  length  of  wire  and  i  iti  oroas- 
teotion;  alsoV-f  x  ».— W.  Perrbk-Matcock. 

[64667.1— maotro-Maenet.— Uie  a  core  about 
Hin.  in  diameter,  and  wind  sufficient  wire  on  to 
treble  the  diameter  of  each  limb — i.e.,  bo  that  each 
wound  limb  should  messure  3}in.  in  diameter. 
The  eiaot  weight  of  wire  will  depend  on  the  elose- 
neea  with  whioh  yon  are  able  to  lay  the  wire  on- 
probably  from  301b.  to  251b.    The  gauge  will  di 

drive  through.  If  yon  have  a  large  current  of 
low  E.M.F.,  dm  No.  14  wire ;  bat  if  yoa  have  a 
higher  tension,  but  not  a  large  current,  use  a  finer 
gauge — aay,  16,  IB,  or  20.  See  my  book, "  Eleo- 
trieal  Inatrumenta  for  Amateurs,"  for  furtlie  " 
formation.— S.  BOTTONK. 

[64568.]— OaoillatintrOy Under.- -This  is  large 
enough  to  drive  the  boat  ilowly.  Bnppoaing  tba 
cylinder  ia  vertical,  the  (team  block  face  baa  firat 
a  oentre  pin  on  which  cylinder  oscillates,  and 
cylinder  ia  kept  againat  the  face  by  a  oentre  screw 
on  other  aide  of  cylinder.  If  the  site  of  the  port- 
holea  in  cylinder  ia  Jin.,  then  face  of  block  haa 
four  holea  in  it — two  at  top  and  two  at  bottom,  ant 

eased  Jin.  each  aide  of  a  vertical  line.    The  twi 
ilea  in  one  aide  are  connected  to  steam,  and  the 
other    two   to    exhaust.      Solder   a  new   face 
cylinder.— T.  C,  Brlatol. 

[64669.]— Lig-htnins;  Oonduotor.— You  mi 
attach  a  copper  or  ainc  plate  of  at  leaat  three 
four  aqaare  feet,  descending  well  into  the  damp 
earth  below  your  "  mortar  and  brick  rubbish."  I 
believe  all  iron  maaaea  about  the  forge  ough  t  alio 
to  be  connected  with  the  oondnctor ;  but  thia  ' 
lees  important,  and  disputed  by  some. — E.  L.  G. 

[84569.]— LltThtnina;  Condnotor.— The  beat 
thing  yon  can  do  with  thia  ia  to  dig  a  hole  a  few 
feet  deep  at  the  bottom  of  the  rod,  and  add  a  piece 
of  iron  to  the  conductor,  and  buiy  it  in  the  holi 
With  about  a  buahel  of  wet  coke  at  the  bottom 
Thia  will  act  aa  an  earth  plate.  Aa  it  ii  at  pre 
■cut  it  ia  rather  dangeroua  ;  bnt  if  It  ia  treated  ai 
above,  and  the  ground  kept  damp  by  pouring  ai 
oeoaaional    bucket  on  it,  it  will  be  quite  eeie.- 

Phihcipia. 

[64569.]  —  LlchtnlnaT  Conductor.  —  Thi 
chimney  would  probably  be  aafer  without  auoh  i 
Oondnctor.  If  you  have  no  water  main  near  t< 
which  yon  could  attach  the  earth  end  of  lightnini 
condaotor  by  meena  of  a  metallic  wire  or  ropi 
equal  in  conducting  power  to  the  lightning  oon 
duotor  itself,  yoa  had  better  bnry  a  plate  o 
galvanised  iron  or  oopper  in  a  few  bushels  of  coki 
wall  watered,  and  solder  the  end  of  oondnctor  b 
the  plate.  A  wood  casing  would  be  of  no  use  what 
ever.— C.  Pbovih,  Emeworth. 

[6 456 3.]— Lightnina-  Oondnctor.— Dig  down 
and  continue  your  conductor  muob  deeper  — 
yoa  get  into  damp  soil.  It  ia  essential  the 
oondnctor  ahonld  have  amoist  termination.  I 
cannot  reach  damp  earth,  arrange  a  cesspit  filled 
with  bieeie,  earth,  and  small  broken  rubbish,  and 
lead  into  this  a  email  inlet  for  oeoaaional  wa 
percolation.  In  this  moiat  bed  bury  a  square  yi 
of  theet  copptT,  and  connect  your  conductor  ~ 
**"*     Taan  trait  ia  Fivvidtnce  ;  bat  ft  will  be 


A.C.  G. 

[64569.]  ~  LiB-htnina-    Oondnctor.  —  Your 
lightning  conductor,  ae   it  at  preeent  stands,   ia 
-eally    dangerous    instead  of  being  a   protection, 
ind  most  have  been  erected  by  a  grossly  ignorant 
lenoo.    It  ehould  terminate  in  a  plate  of  copper 
or  zino,  at  the  very    least   3ft.  aqaare,  and  em- 
bedded well  down    into  the    damp  subsoil,   sur- 
•"unded    by  lumpe  of   coke  anil  cinders;  beaidea 
liob,  a  branch  wire  should  be  aoldered  on  to  the 
iter-maiu.    If  the  plate  can   be  pat  direct  into 
water,  auoh  aa  a  pond  or  wall,  ao  muob  the  better. 
There  ie  no  need  to  encase  it.     If  these  conditions 
satisfied,  yon   may  work  by    it    with  perfect 
aafety.— W.  Pkkeen-Maycock, 

[64569.]— Lightning;  Conductor. — In  any  case 

the  loots  end  of  your  oondnctor  ia  highly  dangerous, 

'—,   instead  of  conducting  the  electricity  to  the 

■th  direct,  it  would  conduct  it  to  your  cellar,  and 

thence  make   contact  through  the  remaining  dis- 

_  the  earth,  with  mora  Or  loss  disastrous 

effects,  setting  fire  to  any  combustible  in  its  way. 
The  only  safe  way  to  proceed  ie  to  bnry  a  plate  (or 
of  metal)  in  the  wettest  place  yon  can  find  in 
irth,  and  join  it  to  the  broken  end  with  wire 
a  same  aiie  aa  the  origin*!.  But  at  a  lightning 
ictor  would  certainly  never  be  pat  up  without 
a  Duunection  with  the  earth,  if  yon  look  you  will 
moat  likely  find  the  other  end,  and  ao  save  yourself 
mnch  trouble.  A  oaaing  of  wood  would  only  add 
""k-J- f  -k-  "-'—  "  explained  alwve.— 

[64569. J  —  Lightning;  Oondnctor.— I  think  it 
is  fortunate  that  "G.J."  haa  drawn  attention  to 
the  earth  communication  of  hia  lightning  con- 
doctor,  aa  a  better  arrangement  for  having  the 
foundations  of  hia  chimney  torn  np  by  a  violent 
flash  oonld  hardly  be  devised.  He  should  dig  a 
hole  about  6ft,  deep,  abont  3ft.  square,  two  or  tbree 
yards  from  the  outside  of  the  chimney;  at  the 
bottom  let  him  put  an  old  561b.  weight,  attaching 
one  end  of  a  good  oopper  rope  to  its  ring,  and 
firmly  uniting  the  other  end  to  the  end  of  his 
present  conductor.  The  hole  thomd  then  be  filled 
up  nearly  to  the  top  with  lumpe  of  coke  and  covered 
in.  If  hia  conductor  ia  of  good  Bite  (aay  Jin. 
oopper  rope).  I  think  be  will  be  pretty  aafe  at  bis 
forge;  but  I  ahonld  not  work  there  in  a  heavy 
thunderstorm  if  it  can  be  avoided.  A  good  wood 
casing  over  the  conductor  in  the  oellar  would  pre- 
vent parties  touching  it;  but  a  good 


ages,  and  among  many  nation*.  It.  meaning  ia 
that  if  alliance,  or  friendship.  The  following, 
from  Taylor's  "  Early  Historv  of  Mankind,"  ii  to 
the  point  "  We  oonld  scarcely  find  a  batter  illai 
tratiou  of  the  meaning  of  the  gesture  of  joining 
bands  than  in  its  use  as  a  sign  of  the  marriage  eon- 
tract.  One  of  the  ceremoniee  of  a  Moslem  wedding 
consists  in  the  bridegroom  and  the  bride's  proxy 
Bitting  upon  the  around,  face  to  face,  with  one 
knee  on  the  ground,  and  grasping  each  other1*  right 
hands,  raiaing  the  thumbo,  and  pressing  then 
.gainst  each  other  ;  or  iu  the  almost  identical  cere- 
mony in  the  Pacific  Islands,  in  which  the  bnde  and 
bridegroom  are  placed  onalarge  white  cloth, spread 
on  the  pavement  of  amarae,  and  join  handa.  That 
aa  evidently  means  that  the  man  and  wife  are  joined 


e  modern  Hindoo  w 


Aryan  race,  tba  taking 

ay  in  marrlafe  in  the 
Vedio  period." — J.  ±1. 

[64578.]— OrtjanSwalL— In  reply  to  "Organist* 
I  find  from  my  own  experience  that  to  use  felt  for 
lining  swell-boxes  is  detrimental,  aa  it  deadens  tba 


n  thing  to  obtain  for  a 


Is  the  i  . 
B.  H ARCOUET. 

[64570.]— Packing-.— Asbestos  paper  with  red 
lead  ia  beat  for  your  purpose,  and  would  be  dry  in 
a  few  hours  sufficiently  to  work  your  engine. — 

[64570.1—  Packing— Soak  a  thin  piece  of  brown 
paper  in  linseed  oil,  out  it  to  site  of  joints,  and  lay 
it  between,  and  screw ;  or  uae  simply  putty  made  of 
equal  parti  of  red  and  white  lead.  Use  either 
joint  the  following  day.— T.  C,  Bristol. 

[64570.]— Be    Dynamo  Bruahea.— I  venture 

dynamos  under  my  charge  about  tbe  site  of 
querist's,  of  300  and  220  amperes  respectively, 
which  have  been  running  now  nearly  three  years 
at  Leeds  Coliseum,  giving  great  satisfaction,  being 
especially  free  from  tbe  vice  mentioned — vis., 
sparking  at  tbe  bruahea.  Of  couree  machines  of 
thia  niic,  giving  large  currents,  require  a  little 
attention  to  get  the  beat  results.  I  always  smooth 
up  my  commutators  after  every  two  or  three  rune, 
with  a  fine  file  and  alow  speed,  finishing  off  with 
flonr  emery  cloth,  and  cleaning  off  with  waste. 
The  brushes  as  supplied  are  abont  the  right  angle, 
and  should  be  kept  bevelled  off  nearlv  tin.  atnoee. 
and  slightly  rounded  off  at  heel  1 


tommutalor  bar  at  the  end.  Cir 
a  got  them  to  bed  well  all  over 
■  notly  opposit 


o.  the  width  of  one 


o  position  of  leaat  sparking,  and  will 

ig  whenever  tbe  load  ie  much  varied. 

The  main  point  being  to  prevent  (parking,  whioh 


1    bad   t, 


>,  oil   a 


uld  n 


£3 

I  should  prefer  some  boarda  an  inch  in  thiokuaj 
screwed  across  the  ends  and  top  of  the  box,  and 
the  back  aleo,  provided  it  does  not  touch  the  wall ; 
half  an  inch  u  too  thin  for  any  swell-box.  I  hive 
known  a  capital  effect  to  be  produced  from  a  box 
only  an  inch  thick,  and  I  used  to  play  upon  as 
organ  myself  a  few  year*  ago  which  had  its  swall- 
box  conatruoted  upon  the  very  beat  principles,  with 
2in.  shutters,  with  hardly  any  effect  at  all;  bat 
position  has  a  very  great  deal  to  do  with  the  steal 
of  ewclla  generally.  "  Organist's "  Idea  to  carry  ■ 
trunk  or  tube  through  the  ceiling  is  very  good,  si 
1  have  known  it  to  be  used  with  very  good  isaolH; 
it  not  only  gives  a  more  brilliant  aresoendo,  bat 
makes  the  crescendo  more  gradual.  YonwiUad 
in  some  orrani  that  you  get  all  swell  efleot  fmn 
the  first  inch  and  a  half  travel  of  the  .well  pedal, 
the  remaining  part  of  the  travel  being  of  littlaor 
Should  yon  have  a  tube  put  to  your  organ, 
-  it  great  aare  It  taken  that  the 
n  the  trunk  work  perfectly  with 
the  front  shutters.- HaCH. 

[645 78.]— Organ  SwelL— To  deaden  toe  vibnv 
tions  of  your  swell-box  you  should  awwa JT 
covering  the  top  and  aides,  also  baok  if  practicable, 
-ninth.  Ehfaaxst  brown  paper;  after  which,  pet 
oollen  felt,  and  tack  it  down. 


yon  should  a 


ring,  if  you  wish  t 


_jU  stout  pine  lining  at 

best  results,  making  tha 

mac  of  the  felt  k 


thick.    If 

an   objection,    yon    could    cover    a 

leaving  a  space  between   it  and  thi   r.__ 

of  the  box.    Thii    air-spaoe  would  act  well  at 


pent trste  the  oaOtaf, 
owned  by  the  mask 
It  might  be 


ill  be  shown 

by  bright  rings;  these  may  be  touched  with  thi 
slightest  trace  of  oil  on  tip  of  finger.  My  machine* 
often  run  the  entire  evening  without  any  per 
ceptible  sparking  at  the  brushes.  I  would  suggest 
that  querist  should  have  his  commutator  turned  np 
true  in  lathe,  and  make  a  fresh  start  with  a  new 
aet  of  brushes.— P.  W.  Dickinson. 

[641)71 .]— Shaking-  Hands— The  modern  habi. 
ia  deriveif  from  the  custom  of  shaking  or  striking 
hands  in  confirmation  of  a  bargain,  or  on  beauming 

nation!  and  alt  ages.  Hee  Proverbs  vi.  1,  xvii.  16, 
xxii.  26.— CHBONOs. 

[64571.]— Shaking-  Handa.— This  is  one  of 
those  customs  whioh  oannot  be  aaid  to  have  had 
any  one  local  origin,  being  found  in  uae  in  various 


.well  shutters  close  per- 
fectly. I  would  adviee  yon  not  to  take  the  troehls 
of  carrying  a  tube  through  the  ceiling  fur  the  oar- 
pose  of  securing  an  echo  effeot.  It  ia  obvious  tt 
whatever  faint  aounda  might  pen 
they  would  bo  effectually  drowt 
louder  sounds  from  the  ewell-nc^. 
possible  to  plant  a  atop  of  pipee  above  the  celling 
and  convey  the  wintf  by  means  of  tnbea,  if  tha 
game  were  thought  worth  the  candle ;  bat  tkej 
would  never  keep  in  tune  with  the  reat  of  the 
organ,  owing  to  tha  difference  of  temperatnnt— 

John  McLaren. 

r64574.1— Boehxu  lTlnta.— You  cMwrt  dto  better 
thin  get  a  Carte's  1867  model.  I  ranch  piefer 
vulcanite  to  oocus  wood  ;  it  ia  so  muob  lighter,  aaa 
at  the  same  time  easier  to  blow.  I  do  not  agns 
with  you  that  professionals  prefer  tha i  wood ;  m 
experience  points  the  other  way.  AfaUtaausn 
more  likely  to  damage  the  meohaniam  thsa  tt 
injure  the  vulcanite,  but  if  yon  are  iu  the  UH 
dropping  things  in  such  a  casual  way,  I  ebouUnM 
affile  you  to  invest  28  guinea*  in  a  flat..  Perks* 
von  would  prefer  a  ailver  instrnment— they art  all 
the  aame  price.  By  advertising,  yon  may  uiaku 
,^nd-hPandfluUfor£17to£aO.  iWj  j 
quentlyaeen  them  offered  in  Exckmgs  and  atari 
The  only  Cdllard  I  evsr  aaw  had  very  Urge  hosssj 
it  wsa  loud  close  at  hand,  but  had  no  earrytaf 
power,    I  did  not  think  much  of  It.— Sat. 

f  64676.]-Ink  for  Typn-Wrltar.-Thi.  it  na* 
witb  a  saturated  solution  of  aniline  violet  mtrai 
with  glycerol.- 9m. 

[64576.]-Ink  tot  Type-Wrftar.— The  bk  fa 
type-writer  ia  composed  of  red  or  P«t£*  •"*•* 
dye,  thiokened  with  gum  andaamallpmohof  ausat, 

r64076.1— In*  for  Twpa-Wrfteuv- To  lot.  *» 
•J  of  ordinary  ink  add  a  (table?)  .panful  at 
tLiok  gum  and  a  teaspoonfnl  of  brown  .unr; 
wa.to,  and  aatnrate  the  ribbon;  dry,  spread  o» 
boail  and  brnah  with  glycerine.  If  there  atlM 
much -olour.  iron  between  two  papers;  if  too  little, 
re-biusL  with  glycerine, — A.  W. 

[G4577.— Bnsttoe  and  Bollar.— BoHar  aafaup 
to  20Ulb.  if  the  ends  an  dished,  ami  la  quite  toe 
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small  for  the  engine  unlwt  the  out-ofi  ii  about  j 
stroke  or  earlitr.  The  boilsr  ii  not  cspable  o. 
evaporating  more  than  aboot  lo.ft.  of  water  pet 
hour,  or  about  TO  ten.  per  rain.  at  1001b.  pres 
-  .boat  UH.P^-T.  a,  Bristol. 

J 84678.]— Bailer.— The  following  dimension, 
lBO.il  you^  bat  I  do  not  know  about  being 
"  ("Op*'-"  I  did  not  know  such  ■  dimension  wu  t 
be  fooud.  I  would  advise  Ilia,  external  diametf 
thin  iron  tabu.  Yua  can  then  git  in  about  14  i 
win  >  firebox  12in.  diameter,  which  oan  be  18i 
deep.  The  smoke-box  is  usually  a  oonioal  hw 
with  chimney  at  top.  Hake  hood  a  foot  high  an 
chimney  Bin.  diameter.  Engine  will  give  aboi 
LH.P.  at  300  ran.  at  401b.,  bat  I  shonld  work  it  i 
601b.  or  601b.  Mike  ihell  and  firebox,  Ac.,  of  lb. 
.;..  t.  ....  ^  mbm  tf  workmuunij, 


ition.     In  gi 


[6-1573.]— Tenting-  the  Oompaa*. 
ships  are  built  of  iron,  or  consist  very  largely  of 
iron,  and  ai  iron  by  hammering,  vibration,  or  ever 
lying  in  a  certain  petition  with  regard  to  thi 
earth's  magnetic  poles,  acquire*  ■  certain  amount 
of  magnetism,  subject  to  variation,  it  follows  thai 
the  ahipa  exert  a  very  powerful  influence  on  thi 
readings  of  the  computes.  For  thit  reason  it  ii 
absolutely  neoeuary  to  check  the  error*,  and  ttiii 
ii  done  by  iwinjriog  the  ahip  and  noting  the  devia- 
tional  error  in  i  itrj  position.  A  chart  of  errors  i( 
compiled,  to  be  referred  to  in  every  poiitlon  of  thi 
■hip.  Bat  u  this  "  sub-permanent  magnetism  "  ol 
the  ship  la  continually  varying,  it  ii  necessary  U 
ha  oontlnaally  taking  note  or  "  testing  the  compass.' 
— B.  BOTTOKB. 

[6*673.]— Testing-  the  Oompui.- Ships'  com 
pasta*  are  affected  by  the  magnetism  induoed  in  the 
mm  and  iteel  of  the  ahip,  caused  first  by  the  ham 
msring  any  steel  receives  during  the  building 
whilst  under  the  induction  of  terrestrial  magnetism. 
All  Tertioal  masse*  of  iron  are  similarly  affected. 
The  effect  on  the  compass  ii— I.  Semicircular 
variation,  which  is  nil  when  thedistnrblng  mui  is 
In  the  magnetio  meridian,  and  Denies  wc 
•eurterly  variations  of  the  needle  when 

E.     !,  Quadrantal  variation  caused  by 

naaaaea,  such  aa  guns  and  plates.  This  vanishes  at 
the  four  cardinal  points,  causes  a  westerly  dense 
tion  whan  in  a  N.W.  quadrant,  easterly  in  S.W. 
quadrant,  westerly  in  S.B,  and  easterly  in  N.E. 
quadrant.  This  is  corrected  by  neuralisation  with 
parmanent  magnets  placed  on  deck.  The  semi- 
_i_„i..  .....;-. —  :,  njntndia^j  -•-    -    ■ 


iaW.or 


rby  . 


■ertical  magnet.    The  ei 


eonanlt  works  on  magnetism  and  navigation. — Sal, 
[64580.J  —  Blectrio  Lia-litine.— You  could  not 
oo  better  than  use  a  secondary  cell ;  and  you  could 
charge  it  well  with  the  batteries  you  have.  The 
length  of  time  it  will  work  the  lamp  depends 
entirely  on  the  number  and  sire  of  the  plates  yon 
aw.  Foil  inform  a  tion  ia  given  in  previous  num- 
bers.— W.  Pebkbn-Maycock. 

[64680.]— Blectrio  Ughtlng.— If  George  Eval- 
uate, Will  kindly  refsr  to  No.  1186  of  the"E.  M.," 
reply  No.  63875,  he  will  find  a  very  excellent 
deaoript.ion  of  mode  of  making  and  charging  an 
acanunnlator  just  ench  aa  he  requires.  If  be  can- 
not procure  thi*  number,  he  will  find  s  full  account 
in  my  new  book,  "  Electrical  Instrument*  for 
Amateur*  "  (see  "Sale  Column");  or,  lastly,  if 
■  of  these  serve,  I  will  write  a  short  reply 
y  for  him.— 8.  Bottonb. 


[64681.]— SondlnL  —  Being  only  8'  AV  W.  of 
Greenwich,  say  ,  |,tb  of  160°,  your  tine  of  noon  is 
bM  ,{(th  of  the  way  between  the  almanac's 
Karon  1  and  it*  March  2.  No  matter  for  what 
latitude  a  dial  wu  made,  it  will  suit  any  other,  if 
yon  do  bnt  *et  it*  gnomon  or  shadow-outing  edge* 


parallel 


luting  ft 
ts  XII.  I 


u.~E.  L.  Q. 

[64581.]— Sundial— You  do  net  say  whether  it 
ia  a  horizontal  or  vertical  dial.  If  the  former,  the 
11  o'clock  hour-line  (or  meridian,  u  it  is  called) 
nut  be  duo  north  and  sooth.  Toe  plane  of  the 
dial  malt,  of  oonree,  be  perfectly  horizontal.  The 
longitude  of  a  plane  hu  nothing  to  do  with  a  sun- 
dial. The  latitude  only  is  taken  into  consideration 
in  determining  the  hour-line*  and  the  height  of 
the  atyle,  Or  rather  it*  angle,  which  U  equal  to  the 
latitude  of  the  place  far  which  the  dial  ia  oon- 
atruottd,  if  a  horizontal  dial;  bat  if  a  vertical, 
than  the  complement  of  the  latitude.— Iliad. 

[64681.]  — anndlad— To  "  POBTOBBLLO."  — 
Ton  do  not  say  that  66"  ia  your  own  latitude.  It 
it  probably  near  enough  however ;  bnt  if  yonr  lati- 
tude differ*  mush  from  66°  yon  most  tilt  the  bue  a 
Uttle.    The  dial  shonld  indicate  12h.  Oro.,  when 


the  clock  regulated  to  Greenwich  time  shows 
12h.  24m.  47s.,  became  the  dock  should  be  12m.  2oi 
ahead  of  the  son,  and  Greenwich  time  is  12m.  22s 


iug    longitude    as    above.  —  DynamiteV 
Bbotheb. 

[64581.]  —  Sundial.— You  do  not  aay  what 
latitude  you  are  in :  evidently  it  is  not  66*.  for  let 
66  and  Ion.  8"  5J'  W„  is  ia  the  Firth  of  Forth, 
about  eight  miles  north  of  Mmuelburgh.  However, 
plaoe  the  stile  of  snndial  in  the  meridian  (see 
64581)— i.e.,  north  and  sooth;  then,  If  a  horlaontal 
dial,  tilt  it  either  backwards  or  forward*  till  in  the 
same  plane  as  t  he  latitude  for  which  it  waa  con- 
structed; then,  to  save  the  trouble  of  applying 
longitude,  tilt  it  np  sideways  toward*  the  east  the 
tame  number  of  degree*  as  yon  ire  west  longitude. 
If  you  omit  this  litter,  at  Greenwich  Heau  Noon 
your  dial  will  show  llh.  85m.  15s.  on  March  1st.- 
Daddy. 

[64582.]— Ohoroioal.— First   pass   air  through 


First    pau   air  thr 
intained    In    a    big 


tube,  and  then  through  a  IJ-tnbe  containing  lumps 
of  solid  oaustio  soda.  The  air  must  be  ptMaei* 
which  remove*  the  oarboi 

..    ..  ....    ._.    _ _    ___noving    the    moisture.— 

R.  H.  A. 

[64582.]  —  OhamlonL— Draw  the  air  through 
solution  of  caustic  soda  to  deprive  it  of  oarboi 
dioxide  and  to  deprive  it  of  moisture  any  one  o: 
following    substances  will    do    it:     (1)   Dry 

li„    *nA*  tf\      I"!.,.       f...M,H     knm*     nn.nblima 


acid.- 


[64582.]— OhnrnloaJ.— Break  up  your  caustic 
soda,  and  put  it  into  a  U-shaped  tnbe  furnisns 
with  ooiks,  through  which  you  bore  holes  and  ii 
sort  bent  tubas  to  conduct  the  air ;  join  by  indii 
rubber  tube  to  a  similar  apparatus  containing 
quicklime.  The  latter  absorbs  moisture  " 
former  both  moisture  and  CO,;  so  it  matte: 
in  what  order  you  join  them  up.— GlLMOBB. 
'.  [61682.]— Chemical.— Fill  a  wide  glass  tube 
with  fragment*  of  tbe  caustic  soda.  Adipt  tubes 
and  corks  (u  required)  to  the  ends,  and  slowly  pass 

the  air  through  it,    Thie  will  deprive  the  i ' 

both  carbonic  acid  and  water  vapour,  for 
sodium  carbonate  with  the  carbonic  acid,  and 
absorbing  the  water  vapour  by  reason  of  its  deli 
qnescehoe.  Lime  will  do  the  same,  bat  it  ia  not  w 
convenient  or  powerful.— PWMCIPI A. 

[64582.]— Ohemloal.— The  apparatus  required 

i*  u  follow*  :  Two  U  tube*  filled  with  dry  oanstii 

soda,  a  Liebig's  bnlb  filled  with  lime-water,  ant 

'—  more  tabes  filled  with  dry  caustic  soda  an 

tented  together,  and  an  aspirator  oonneoted  ai 

End  to  draw  the  air  through.    The  caustic  sods 

absorbs  the  moisture,  and  the  lime-water  the  car 

lie  acid.      Pumice-atone    with    sulphuric    acid 

lid  make  a  better  absorbent  for  the  moisture, 

la  strong  solution   of  oaustio  potash  for  the 

carbonic  acifL— T.  O.  D. 


fill  it  with  the  ciustio  soda,  NaHO,  in  pieces  abov 
•s  large  as  peas,  and  quicklime  in  coarse  powder. 
""  kir  should  be  forced  in  at  one  end,  and  will 
impletely  freed  from  moisture  and  carbon 
dioxide  when  it  reaches  the  other.  Of  course,  thr 
materials  will  require  renewing.  The  soda  might 
be  used  alone ;  but  It  would  become  liquid  verj 
soon  and  obstruct  the  tube.  The  lime  is  not  opei 
to  this  objection,  but  it  is  not  .>j  active u  ibe soda; 
it  i*  best, therefore, to  use  them  together. — Youkij 
Analyst. 

[64582.]— Chemioal.-Cauttio  coda  ia  used  to 
absorb  the  carbon  dioxide;  sulphuric  acid,  cal- 
cium chloride,  and  phoapborns  pentoxide  for  re- 
moving the  moisture.  Not  only  mustyoa  have  a 
separate  wash-bottle  or  U-tube  for  each  reagent, 
■--"  -oil  must  have  several  of  each.  It  it  by  no 
s  easy  to  thoroughly  purify  the  air.  You 
should  first  pas*  it  through  five  or  six  U-tube* 
ining  small  fragment*  of  caustic  soda,  than 
gh  a  couple  of  waah-bottles  filled  with  frag- 
i  of  pomioe-stone  saturated  with  a  eolation 
of  the  lame  ;  next  through  a  wuh-bottle  contain- 
ing sulphuric  acid,  which  serves  to  show  the  rate 
>f  flow ;  next  through  mare  U-tube*  containing 
>nmic*  and  sulphuric  acid,  and  finally  over  oal- 
linm  chloride  or  phosphorus  pentoxide.  The  air 
Boat  he  passed  slowly.— SU. 

[64583.]— Strength  of  MAterial.— As  shaft* 
■ary  dlreatly  a*  the  cube  of  their  diameter*,  all  you 
lava  to  do  is  to  dednct  the  cu  be  of  bole  from  the 
uube  of  shaft,  and  there  yon  are.  Thus,  4'  =  64, 
and  8"  =  27  ;  .-.  64-27-87  i*  the  strength  of 
hollow  shaft  in  torsion,  compared  with  a  solid  one 
64.  If  used  as  a  beam  (a*  your  query  reads), 
ID  the  strength  varies  to  4'7  R'  for  a  aolld  round 
beam  to  4'7  (W  T  -\  for  a  hollow  beam,  R 
being  larger  radius  and  r  being  smaller  radio*. ' 


Thi*  formula  is  used  instead  of  B  D*  as  applied  to 
rectangular  beams.— T.  C,  Bristol. 

[6  4583.]— Strength,  of  MnterUl.— Theatrangth 
of  a  4in.  round  bar  u  a  beam,  supported  at  theenda 
and  loaded  in  the  oentre,  compared  with  a  Sin. 
bore-tube  tin.  thick  similarly  loaded,  would  be  aa 
87-6  is  to  203,  or  a  lorn  by  baring  of  46  per  cent. ; 
bnt  the  percentage  of  the  area  of  the  bored-out 
piece  to  the  whole  area  of  the  aolid  bar  ia  66  per 
cent.,  so  that  there  ia  a  saving  or  gain  of  a  little 
over  9  per  cent,  at  the  above  dimensions  and  Motion. 
Bnt  a  solid  bar  of  equal  area  to  the  tnbe  will  be 
about  2Jin.  diam.,  and  u  a  beam  similarly  loaded, 
it*  strength  would  be  represented  by  12-2  ;  while 
tho  tube's  strength  is  r*pre**nted  by  the  figures  20'8, 
■howiug  the  gam  of  66  per  cent,  in  favour  of  the 
tubular  section. — W.  If.  I.,  Dublin. 

[64684.]— The)  Beat  Kind  of  Bmall  Boiler.  - 
Hu  "  F,  A.  M."  saen  the  little  "  Shipman  "  engine 
actually  working?  Churchill  had  one  set  up  some 
time  ago.  The  boiler  ia  made  on  Albana  prin- 
ciple ;  tubes  closed  it  one  end,  screwed  into  a  box 
(water  ipace)  at  their  other  end.  Water  regulated 
automatically,  by  a  float ;  fuel,  limply  kerosene 
injected  by  the  iteam,  In  the  form  of  spray — 
raising  a  furious  heat,  hut  regulating  its  intensity 
ae  the  steam  rises  and  falls  ;  and  if  the  engine  is 
stopped,  and  steam  rises  to  1021b.  (ntnal  working 
press.),  the  fire  goes  out,  and  lights  itself  again 
from  a  taper  or  oil-lamp  directly  the  steam  gets 
down  to  1001b.  This  engine  ought  to  be  better 
known.  The  only  objection  to  it  is  the  noise  the 
burning  *pr*y  makes.  Then  there  is  Merry- 
weather's  "  Crinoline  "  boiler,  which  raise*  steam 
in  seven  minutes.  It  consist*  of  a  low  cylindrical 
at  earn  and  water  chamber,  into  the  bottom  of  which 
are  fixed  numerous  Field's  tubes,  which  are  so  laid 
together  round  the  oiroumferenoo  that  they  form 


the  " 


tion,   whioh    I   worked   i 


1  for 
1501b.  press.— 


inspection, 
T.  F.  B.  T. 

[64685.]— Modal  Bleotro  LtMO.  —  Ton  cer- 
tainly could  uJt  carry  your  power  on  board;  all  the 
room  would  be  wanted  for  tbe  motor  itself.  The 
motor  can  pick  ap  ita  energy  from  an  insulated 
wire  running  between  the  rail*,  the  rails  being 
utilised   to    carry  current   back  to    battery.— W. 

Pbrben-Matcock. 

[64685.]— Modal  Bleotro  Looo,— Make  the 
motur  fully  a*  large  ae  your  apace  will  allow,  and 
gear  it  down  iby  a  small  strap.  It  will  not  work, 
being  so  small,  at  the  tame  speed  u  the  driving 
wheel  of  the  engine.  Yon  oonld  have  large  colls, 
and  conduct  the  carrent  to  tbe  engine  along  the 
rails,  Insulating  the  wheel*  from  the  axle  and 
frame,  so  aa  to  cause  no  short  circuit  between  the 
rails.  Take  the  current  to  the  motor  by  leads 
from  small  brashes  robbing  on  (he  rims  of  two 
opposite  wheel*.  A  simpler  method,  but  not  *o 
good  in  appeeranoe,  would  be  to  put  down  a 
central  rail  and  allow  brushes  to  rub  on  it.  Thie 
would  obviate  the  necessity  of  insulating  the  hubs 
of  the  wheels.— GlLMOEE. 

[fi46($.]— Bleotro  -Magnet*.— To  MB.  B0T 
TOSB.— Approximately,  each  magnet  would  sus- 
tain 41b.,  if  connected  separately  to  the  12-oelled 
Daniel)  battery.  1  shonld  think  that  if  oonneoted 
in  series  the  falling-off  in  power  would  be  directly 
u  the  number  of  electro*  *dded  on,  tay  21b.  each 
fur  2,  or  (lb.  each  for  8.  But  if  the  magnet*  were 
oonneoted  in  parallel,  the  resistance  in  the  outer 
circuit  being  less,  yon  would  probably  get  a  better 
eflect,  more  especially  if   the  battery  were  now 

ranged  in  i  in  series,  6  in  parallel.— 8.  BOTTOMK. 

[64587.]— inuar  Bolip»s.-I  cannot  find  any 
record  of  the  ealipte  in  the  year  1830,  as  referred 

*  can  give  him  the  date*  of 

when  the  lunar  eclipae  hu 
—     The  Ittut- 


■  by  « 


Zondon  Almanac  for  1864  tpe cities  tbe 
dates  of  July  17th,  1630,  and  Nov.  3rd,  1648,  and 
June  16tfa,  1660,  and  May  26th,  1668,  when  the 
moon  wu  eclipsed  when  the  son  wu  seen  at  tho 
love  the  horizon.  Again,  Carey's 
p.  106,  says  :  "  The  eclipse  wu  seen 


Pari*  i 
above   the   horison  on  the  19th  o 

MsoCnlloch'*    "  Geography,"    p.    81 


the    moon 
tbe  sun  had  set 

the  20th  of  April, 
i  on  the  17th  of  Jan.,  1870,  this  onriou* 

ooourred,  andalio  in  Julyof  theaante 

year  (sea  Daily  Ttltgraph,  18th  July,  1870).  The 
wtronomert  evade  these  damaging  facta  by  the 
inggestion  or  assertion  that  these  undeniable  phe- 
lomena  are  caused  by  refraction.  Bat  objects  bj 
■effraction  are  always  beat  upwards,  but  ihadom 
ire  invariably  bent  downwards  ;  but  tbe  so-called 
oarth'e  shadow  i*  never  thus  teen.  In  March,  1848, 
observer  near  Collumpton,  in  Devon,  asw  the 
■on  during  the  eclipae  with  as  perfect  a  light  aa 
if  there  had  been  no  eclipse  at  all.  For  the  utro- 
tell  us  that  all  these  undeniable  facts 
■gued  away,  and  we  are  not  to  see  what 
we  do  see  unless  science  oan  explain  it,  ia  a.  *la,i«Ca 
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[  6468  B.]  -loathe.— Do  not  bolt  uprights  to  lathe, 
as  there  it  always  mora  or  less  vibration  caused. 


possible  u 
together,  i 


Tod  could  put  eu  A  framing  to  straddle  the  1l 

to  oarry  overhead.  8iie  of  shaft  Ijio.  diim^  01 
■Tan  ljiii.  diam.,  and  pulleys  ooned  and  of  un>< 
■he  u  none  pulley  on  mandrel  is  usual.  The  fast- 
end-lao**  pulley  must  be  of  mah  e  sixe  ae  to  give 
desired  spied.-  -  -T.  C,  Bristol. 

[G4688.]— I*thfc— It  il  not  usual  to  erect  Dp- 
right*  against  any  portion  of  a  lathe.    Better  to 

it  columns  of  wood  u  fmi  behind  tba  lath*  aa 

i  and  m  high  a*  convenient ;   brace  them 

_  r,  and  put  good  raking  timber  atxnt*  in  at 
least  two  directions,  spiking  down  their  ground 
end*  to  eetout  sleeper  Sit.  below  the  ground  ;  tamp 
them  flush .  When  spiked,  one  of  the  raking  itrnta 
should  go  to  your  engine,  and  If  wall  eeenred  it 
will  serve  two  purpose* — one  to  resist  the  poll  of 
the  belt,  and  the  other  to  steady  the  upright*. 
W.  M,  f,  DDblln. 

[6*589.]— flnrfaoa  Oonilanaer.  —  Yon  mn 
have  B0»q,ft,  of  tube  surface,  and  paai  nearly 
2ouJL  of  Water  through  the  tnbaa  per  minute. 
Arrange  the  length  of  tnbaa  to  anil  yourself,  bnt 
yon  mnat  have  above  surface.  Uae  plain  iron,  not 
galvanised.  Yon  mnat  hare  an  air-pomp  twioe 
the   air*   of   jour   feed-pomp   at   least.— T.   C, 

[64690.]— Dynamo  Brtuhe*.— I  don't  expect 
It  ii  the  brushes  that  are  in  fanlt.  In  a  cylinder 
machine  the  brnahea  should  be  ao  thiok  that  on  the 
ooil  oonneeted  with  any  plate  or  plates  reaching  the 
brash  which  ia  act  on  the  neutral  diameter  (or 
point*  of  leaat  sparking),  the  current  in  such  ooil 
ha*  timeto  jnatfell  to  xerro,  and  start  again  in  the 
opposite  direction ;  for  I  suppose  yon  are  aware 
that  the  current  in  any  coil  ia  reversed  on  its  pase- 


o  thick  i 


brush.  '  The  brash  should  therefore 
contact  with  the  collector,  not 
lumuiuuii,  uui  it  presses  on  the  last  quarter  of 
one  plate,  all  the  next  plate,  and  the  first  quarter 
of  the  plate  jaat  approaching  neutral  line  ;  this  is, 
of  course,  only  approximate,  it  ia  impossible  to 
give  a  fixed  rule  for  this  point ;  yon  must  experi- 
ment. Suppose  the  ends  of  brnahea  are  frayed 
and  torn,  in  that  case  lay  them  Sat  on  a  block  of 
lead  or  hard  wood,  and  with  an  old  plane  iron  and 
hammer  chop  the  enda  o9  square  with  aides. 
Next,  we  must  consider  at  what  angle  the  brushes 
mnat  preia  on  the  collector  ;  this  depends  on  the 
thiokneaa  of  the  brash  and  diameter  of  collector, 
and  number  of  plates.  If  the  brushes  press  on 
nearly  radially,  then  violent  vibration  will  be  set 
op  Which  will  cause  sparking,  while  if  you  set 
brnahea  nearly  approaching  a  tangent  with  col- 
lector then  they  will  require  frequent  trimming  to 
keep  them  making  the  proper  amount  of  contact  as 
described  above.  Probably  you  will  find  about  35" 
with  the  tangent  line  about  right.  To  trim  the 
brush  ends,  get  two  pieces  of  smooth,  flat  board, 
and  clamp  brnahea  between  them,  with  about  Jin. 
Or  Jin.  of  brush  projecting,  then  file  or  grind  off 
to  required  angle,  taking  care  to  file  from  heel  to 
point  of  brush,  and  to  raise  file  oS  brush  when 
drawing  baok  fin  a  fresh  stroke,  and  just  touch  off 
about  Tain,  of  point,  and  clear  the  burr,  if  any,  off 
baok.  Than  look  on  standard  by  collector  for  two 
marks  at  opposite  ends  of  a  diameter  ;  these  are 
for  aetting  the  brushes  by;  aat  the  brush  pointa 
exactly  to  the**  line*  or  marks,  then  approach 
brnahea  on  to  collector,  and  rotate  bodily  round 
till  yon  find  a  point  at  which  sparking  ia  a  mini- 
more.  Ton  need  not  use  a  block  and  taokle  to 
let  up  brush  springs;  it  only  wean  the  collector, 


setup 


[oea  not  in  the  leaat  impro 


every  few  hours — that  is,  "if  collector  u 
brushes  not  pressing  too  hard.    i 
"lebeal  lard  oi 


a  true,  and 
'a  found  that 

possible,  and  it  is  excellent  for  severe  soorohes  if 
■fcin  ia  not  broken.  If  brnahea  press  too  hard, 
than  two  things  occur.  First,  the  collector  wears 
into  rata,  and  brnahea  gimp,  making  mattera  still 
worse  by  sparking;  secondly,  the  metal  of  col- 
lector plate*  ia  "  trailed  "  over  from  plate  to  plate, 
oaoaing  partial  short  circuiting,  and  the  machine 
is  said  to  "  fire."  Again,  if  yon  examine  collector 
carefully,  iyon  will,  perhaps,  find  the  insolation 
spaces  partially  filled  by  a  mixture  of  charred  oil 
or  grease  and  oopper  dust  and  dirt.  Clean  out  see 
that  collector  runs  true,  and  haa  a  slight  endlong 
play  under  the  brushes,  which  tends  to  prevent 
rutting,  and,  if  yon  like,  try  French  chalk  instead 
of  oil  on  collector.  I  have  heard  it  is  good,  but 
have  never  tried  it  myself.  Invest  2a.  in  Cromp- 
ton's  "Price-List  Pocket- Book,"  where  yon  will 
find  useful  hints  on  starting  their  make  of  machine 
which,  of  oourse,  apply  generally  to  all  cylinder 
armature  machines.    I  should  be  glad  to  hear  how 

in  get  on.    The  broader  brushes  are  the  better,— 

"INKER,  Goran. 

[64&93.1— Induction  OolL— Yea,  I  think  the 
iwnltjr  /airJv  goac\ ;  and  when  you  have  a  proper 


Sol 


break  and  make  arrangement,  I  have  no  doubt  you 
will  get  a  longer  spark.— S.  BottonE. 

[64593.]—  Induction  OolL  —  What  la  your 
ultimate  objeot  ?  If  to  get  a  longer  spark,  pnt  on 
aa  muab.  more  secondary  aa  possible,  and  treble 
battery  power.— W.  PebbES-MaYcOck/ __ 

[G4598.]— Induction  OolL— If  you  get  only 
thin  spark  with  such  stout  wire  for  secondary 
(No.  H  or  88  ia  generally  rued)  it  mnat  be  very 
bad  wire  indeed.  Yon  ought  to  get  a  thlok  spark, 
which,  of  oourse,  would  be  shorter  than  if  yon  had 
used  the  aame  weight  of  a  finer  wire.  I  find  I  can 
easily  obtain  a  lin.  apark  from  lib.  No.  88,  and  if 
you  require  a  long  apark,  I  should  recommend  this 
size.  Get  the  softest  wire,  and  do  Dot  stretch  it 
whilst  winding,  or  you  will  increase  its  resistance. 
The  primary  should  be  silk-covered  to  lave  space. 
lib.  So.  28  would  probably  give  about  a  ^In. 
spark  with  oondenaer.— Ch  as.  Pbovis,  Bmeworth. 

[&1 593.]— Induction  OolL—"  Volo  "  must  give 
this  ooil  up,  ae  it  will  never  be  worth  anything. 
No.  28  ia  too  large  for  secondary  uae  :  be  should 
have  taken  No.  36.  Old  wire  ia  generally  deficient 
either  in  continuity,  insulation,  or  conducting 
power;  it  never  pays  tome  it-  Thirty-four  layers 
of  secondary  seems  a  large  number;  the  last  14 
must  be  too  far  from  the  core  to  be  anything  but  a 
hindrance)  to  the  effect.  He  (peaks  of  ita  being 
"  well  insulated  "  ;  this  frequently  mean*  over- 
insulation.  The  "  file-break  "  is,  of  oourse,  not  a 
favourable  adjunct ;  but  a  proper  one  would  make 
little  difference  to  this  coil.  I  would  advise  hi* 
looking  through  the  numerous  instructions  for  coil- 
making  in  back  numbers,  and  trying  *  fresh  one 
with  new  wire.— B.  H  arcourt. 

[64694.1— Steal  in  Australia-.— Some  year*  ago 
iron  was  being  rolled  near  Sydney,  and,  I  suppose, 
it  is  still  being  done.  But  if  "Canadian"  want* 
much  material,  he  would  have  to  import  it  in  tome 
form,  and  why  not  have  it  shipped  ready  rolled  to 
requirement?— T.  F.  S.  T.  * 

[64593.]— Drying;  Air.— Would  not  pans  of 
dried  calcic  chloride  do?  It  would  be  more  ex- 
pensive at  'first  than  lime,  but  the  moisture  could 
"  saturated,  far  more  easily  than 

I  AS ALYBT. 

[64M3.  ]— Drying-  Air.—"  Qnis  Est  "  seems  to 
be  on  the  wrong  trsolr.  If  the  air  is  loaded  with 
moisture,  that  air  wants  drawing  off,  and  a  supply 
of  drier  air  put  in  ita  place.  It  Is  a  mistake  to  eup- 
poae  that  it  is  the  heat  only  that  causes  drying.  A 
very  small  heat  supply  with  a  good  fan  to  draw  off 
Ui.  «ii  ••  uuin  ma  it  haa  "pioked   op"  ao  much 


m  lime. — Yoci 


uoistore  will  do  an  nstonianing  deal*  of  drying, 
ompared  with  a  stewing  heat  and  no  ventilation. — 
'.  F.  rj,  T. 


[64596.]— Cupola*.  —  The  Herberts  cupola, 
made  by  Tengyee  of  Birmingham,  ii  operated  with 
steam  jet.  Aa  an  average  of  several  months' 
working,  it  is  said  that  the  total  weight  of  fuel 
is  only  6J  per  cent,  that  of  the  metal.— J.  H. 

[6+598.]— O.  and  0.  Motor.— I  don't  know 
efficiency  of  this  email  motor,  bnt  you  can  oount 
on  not  getting  more  than  about  30  or  40  per  cent, 
from  any  email  motor.  Ae  to  your  second  ques- 
tion, it  ia  simple  enough  ;  746  watte  per  second  — 
iiiOft.lb.  per  second,  sine*  both  equal  1H.P.  .'. 
ftlb.  -  W  x  tS ;  where  W  m  work  in  watt*,  and 
1  watt  =  1  volt  X  1  ampere.— BSOISEEB,  Go  van. 

[64688.]— 0.  and  a  Motor.— I  do  not  know  the 
percentage  efficiency  of  this  type.  Given  efficiency 
of  a  motor  —  80  per  cent.,  power  being  supplied 
at  lOv.  20  amp.,  then  work  given  out  in  foot-pound* 

-""",'  «VT— '■-*■  '=—-*« 

COCK, 

[64600.]— Brass  Outing-.— "  Rex  "  would  find 
by  the  time  he  had  his   plaster  mould  heated  op 

enough  (to  allow  of  the  brass  running  properly)  it 
'arp  and  break  up.    The  pattern "  ■- ■ 


X1 


done.— Dens, 
[64600.]— Brae*  Gaatlna--— For  a  competitive 

friie  among  some  boys  who  were  pistol  shooting, 
once  tried  to  cast  a  bullet  of  ailver  in  plaater  of 
Paris.    I  made  the  mould  all  right,  and  melted  the 

lilver,  bat  bad  to  pour   it  over  and  over  again 

inly  a  small  drop  of  the  silver  would  enter  the 
mould.  The  sixth  time  the  mould  filled ;  but  I 
found  it  was  only  because  eaoh  attempt  had  burnt 
part  of  the  iuside  of  the  mould  to  a  soft  powdery 
tat*.  When  it  was  all  charred,  the  hot  metal 
vent  iu  and  settled.  Hence,  I  presume,  "Hex" 
will  have  to  dry  and  char  (?)  his  plaster  mould  before 
he  can  cast  in  it.  I  should  think  fine  facing  sand 
would  be  better.— T.  F.  K.  T. 

[OIC01.J— Wood  Bearing*.— In  some  situations 
I  find  wood  far  preferable  to  metal,  as  it  get* 
soaked  with  the  grease,  and  so  remains  lubricated 
In  position  wbere  metal  becomes  dry  ;  aa,  for 
example,  wbere  a  great  quantity  of  dust  ia  about. 


nothing 


They  cause  a  little  mora  friction,  doubtleai ;  the 
harder  the  wood  the  better.  Grease  and  blaeklaad 
is  good,  with  a  little  oil  to  keep  it  soft.— T.  (X, 
Bristol. 

[64602.]— Evolution.— Neither  food,  surround- 
ings, nor  habits,  but  the  process  of  Kataral 
Selection,  using  the  second  term  in  ita  mar* 
literal  sense,  (in  view  of  a  possible  objection,  I 
might  mention  that  "habit*  muet  refer  to  tht 
male  bird,  since  the  plumage  of  the  other  an  ia 
anything  but  "gorgeous.")— YocsO  AKALTCT. 

[64502.]  —  Evolution.—  It  ia  not  that  the 
whisker*  are  "grown'';  but  that  they  are  per- 
mitted to  remain,  while  the  hairy  covering  of  other 
portions  of  the  body  baa  been  lost,  during  our  ad- 
vancement to  civilisation.  The  peacock's  gorgeous 
plumage  probably  owee  it*  development  to  eexsal 
•election.— J.  H. 

luiion.  —  an    oui    uwa   aays, 
lording  to  his  folly."    Yoaz  aor- 

___r ._  jr  jesting,  or  something*!**,    I 

protest  against  these  column*  being  used  tot  'such 
silly  conundrum*.  I  retort,  and  it  ia  only  worthy 
of  such  a  reply,  Which  of  oar  ancestor*  hit  upon 
the  ides  of  growing  wisdom  teeth  ?  I  oonaider  it  s 
capital  notion  ;  hot  should  like  to  know  to  whom 
the  credit  for  ita  (their)  iotrodoction  belongs. 
They  are  purely  ornamental.  -  so  with  great  toe- 
nail*. If  your  correspondent  will  only  take  Us 
trouble  to  reed  Darwin's  "Deaoent  of  Man,"— 
which  is  the  only  one  of  Darwin's  work*  I  hart 
read  completely  through—"  the  peacock's  gorgeous 

K [image  will  oeaae  to  be  a  mystery  to  him.  One 
ilf  of  these  silly  queries  would  be  annihilated  if 
men  only  read  the  evidence*  of  evolution  for  then- 
selves.— DEVIL'S  Hoof. 

[64608.]— Attaching-  Engine  to  Latha-I 
aaw  a  lathe  iu  Liverpool,  on  the  end  standard  ef 
which  a  cylinder  was  fixed  (upside  down),  weiring 
direot  on  to  the  projecting  crank-shaft  of  the  fly- 
wheel. It  looked  very  compact  and  naat;  but  I 
ahonld  think  would  be  hot  for  the  leg  and  fees  h 
working.— T.  P,  8.  T. 

[64603.]  —  Attaching-  Xngina  to  I*th*.- 
"F.  A-M.'s"  query  remind*  me  of  an  idea  I  had 
when  a  lad— vis.,  to  have  an  nenillating  engine 
working  on  the  usual  crank  of  lathe.  Of  conns, 
the  engige  could  be  oaaed  in.     But  if  yon  are  an 

amateur,  stick  to  your  legs,  or  else  go  in  for 

engine  with  the  usual  overhead  shafting;  n< 
beat*  It.    Or,  if  you  are  fond  of  "  fade,"  why : 
go  in  for  a  motor  ?— T.  C,  Bristol. 

[64608.]— Attaching  Engine  to  Latb*- 
The  great  objection  I  oonaider  to  the**  arrange- 
ments Is  the  difficulty  of  stopping  the  lathend- 
denlr.  The  engine  of  the  aelf-oontained  type 
would  have  a  speed  of  about  200  ran.  per  rain,  so 
that  to  pull  it  op  sharp  would  be  impossible.  To 
overcome  this  difficulty,  a  friction  dutch  la  placed 
on  the  driving  pulley  and  a  brake  on  the  engine 
fly-wheel.  For  intermittent  work,  such  a*  tnrnmg 
-  number  of  cylinder  oovers.  It  la  found  ineon- 
■taDmag  and  starting  the 

„   ..   .    _      screw-plate  the  lath*  k 

required  to  run  backwards,  also  onnaaquaetly  te 
atop  the  motor  a  brake  worked  by  foot  la  applied, 
""of  such  a  combination,  however,  involw 
of  time.  The  motor  would  pieferasty 
stand  on  the  Boor  (not  touching  the  latha)  fa  the 
position  now  occupied  by  the  crank-shaft.  Gas,  at 
a  spray  of  petroleum,  would  heat  the  boiler. — A.T. 
Su akkspear,  Luttiohau-jtraaM  14,  Draedeu. 

[64 60-1.1— Heating-  Small  Boiler  by  Oil  or 
Paraffin.— When  I  asked  Mr.  Fletcher  for  a  (•> 
burner  for  my  air-engine,  he  told  me  it  would  pay 
better  to  have  a  boy  all  day  putting  coke  on  te 
keep  a  fire  up  1  The  Shlpman  engine  is  said  H 
'--  1H.P.  for  ten  hours  on  about  two  gaUoraof 

See  reply  to  646B4.— T.  F.  8.  T. 
[64606.]— Belt*  and  Pulley*.— You  Can  eat 
01b.  per  iuoh  of  width  on  a  double  belt-  ^OOLrLP. 
,  800  x  33,000  -  S,90O,00vft,-lb,  per  minute,  aa* 
s  speed  of  belt  is  66  x  18  x  a,  -  8  680ft.  est 
linote  nearly,  we  require  9,900,000  divided  bf 
,680  -  2,6901b.  pull  od  the  strap,  which  skew* 
.  ave  a  belt  Stiin.  wide.  If  only  BOin.  wide,  thepull 
will  shorten  the  life  of  the  belt  considerably.— 
T.  C,  Bristol. 

[64607.]— Storage-  Battery— To  ML  BOT- 
mSB  OH  Others.  — See  also  reply  to  64680. 
if  "  Amateur "  oan  refer  to  Vol.  XL.  of  the 
'H.  M,"  p.  38,  he  will  find  a  very  full  and*x- 
laustive  account  of  exactly  such  an  accumulator 
j  he  requires.  Should  he  not  be  able  to  procure, 
nd  will  ask  again,  I  will,  with  the  Editor '*  per- 
mission, condense  the  said  article  and  aend  it  m 
'or  publication.— S.  Uottosk. 

!  »4 6 03.] — Electro -Iffarrnet,— It  ia  usnal  to  use 
>obbiot  for  bell  work.  Of  oourse,  a  little  powder 
s  gained  by  winding  directly  on  the  eoree ;  but 
Jiii  is  counterbalanced  by  the  greater  iteatnnaaaod 
closeness  with  whlob  the  wire  oan  b*  wound  on  the 
bobbin.— 8.  BOTTONB. 


lerose. 
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$.]-  Sleotio-Mnsnot.— Yon  ma;  do  M 
y;  but  take  out  that*  your  bobbin*  fit 
OB  the  ends  of  the  cores,  or  vonr  magnet 
t  be  io  strong.  Bobbins  art  always  wound 
they  in  put  on  the  ooras.— LEWIS. 
It.]  —  Pnolnotti  Hings., -Makers  stock  two 
punching!  for  these  ermatnrss— vis.,  4Jin. 
a  to  inn  in  a  tunnel  Gin.  in  diameter, 
have  10  teeth.  The  next  die  ii  Gin.  in 
er,  with  IS  teeth.  Both  theie  are  punched 
'„in.  charcoal  iron,  bo  about  SO  ami  required 
in.  armature.  If  yon  like  to  write  to  me, 
aving  looked  np  my  advertisement  in  the 
nmn,  I  shall  be  happy  to  quote  prion.— S. 


rhnnton'i  experiments  to  the  opinion  of 
nker,  or  "  we  m  the  trade,"  but  it  ho  refers 
8JW,  p.  133,  he  will  find  an  article  on  "How 
re  the  Strongest  Bras*,"  and  he  may  reet 
1  that  the  beat  proportions  are  approximately 
56,  lino  43,  tin  2.  The  laat  named  oan  be 
i  for  the  majority  of  purposes.  Prof. 
on'*  experiments  are  set  out  at  length  some- 
iu  a  back  number.  The  querist  also  asks 
■I  pure  zino  sheet  ii  durable  exposed  to  the 
I  he  will  tell  me  where  snob  a  thing  as  a 
<f  "pure"  zino  has  bean  exposed  to  the 
here,  I  shall  perhaps  be  able  to  answer  him. 
ommereial  sino  sheet  has  a  life  of  bom  seven 
teen  years  according  to  environments. — 
Don. 

.2.]-  --Braes.— The  following  are  some  of 
iys  of  copper  and  zino : — 

Copper.  Zino. 

eun  gold  or  bath  metal 10       4 

brass IB        6 

ry  brass  (most  durable  alloy)     16        S 

sheathing  metal  16      10$ 

solder  for  copper  sod  iron  ...     16       12 
solder  for  brail  work    16       16 


when  red,  withdrawing,  and  watching  the  colours 
oome  and  go;  but  praotioe  is  required.  Never 
heat  too  high  ;  never  bit  too  hard  ;  never  be  afraid 
of  reheating  or  of  repeating  yonr  blowa ;  don't 
attempt  to  do  it  all  at  once,  and  try  again— yon  are 
■ore  to  succeed.  If  yon  can't  master  it,  write 
again ;  say  wbat  yon  have  done,  when  you  failed, 
and  I  will  at  least  try  to  help  yon.— NUN.  Dob. 

[64819.]— OhamloHl  BsOnnoe.  —  Short  -  beam 
balances  are  mnoh  quicker  in  their  oscillations, 
and  heooe  weighing  oan  be  more  rapidly  done. 
They  oan  also  carry  a  heavier  load  than  a  long- 
beam  balance,  given  equal  weights  of  beams.  Long 
beams  are  said  to  be  more  sensitive;  but  much 
depends  on  the  construction.  I  have  an  Oertling 
long-beam  which  will  indicate  („  milligram,  but 
the  oscillations  are  exceedingly  slow.  I  much 
prefer  the  short  beam,— 8m. 

[64621.]— Peculiar  Dates  on  Tombstones.— 
Previous  to  176!  the  legal  year  commenced  on  the 
26th  of  March,  while  the  popular  reckoning  was  as 
at  present;  therefore,  on  January  22nd,  in  ons 
example  given,  the  year  1713  would  have  com- 
menced as  far  as  the  latter  reckoning  went,  while 
it  would  legally  still  be  the  end  of  the  year 
1712.  In  order  to  reckon  anniversaries  the  first 
date  should  be  taken,  while  to  compare  with  legal 
records,  ic,  the  second  is  necessary.  I  might 
mention  that  there  seem  to  be  three  misprinte  or 
mistakes  in  the  query.  I  think  that  the  first  ex- 
ample should  be  17|J,  the  next  17J5,  and  the  third 
Jan.  22nd.— YODNO  analyst. 

[Not  mi  sprints.— En.] 

[64621.]— Peculiar  Dates  on  Tombstones.— 
The  "old  style"  is  the  method  of  reckoning  time 
anterior  to  the  Gregorian  reformation  of  the 
calendar,    anil   the   "new  style"   is  that  adopted 


taken.  Another  way  to  make  rifling  easier  (as 
a  good  makeshift),  would  be  to  utilise  the  back 
gear  of  the  lathe,  if  its  ratio  was  some  convenient 
multiple  or  sub-multiple  of  6.  Of  course  a  special 
stnd  and  pinion  (in  this  ess*  amply  strong)  would 
be  required  to  transmit  the  motion  from  the  hank 
- —  motion  to  the  train.— W.  M.  L,  Dublin. 


sinly  1710- 
mi,  mo  as  plainly,  171  will  divide  bv  9, 
I    digits  added  together  make  9.    And 


[64622.]— 
171  x  10,  I  " 

dividing  171  by  I  gives  19,  so  the  wheels  to  be  used 
will  be  9,  10,  and  IS,  or  multiples  of  the  * 
The  way  to  work  it  oat  is  thus — 
1710  _ 


-1* 
very  durable  exposed  to  air,  and  the  pnrer 

ie  more  durable,  for  the  impurities,  when 
led  by  water,  with  a  little  acid  (oarbonio  or 
rio)  in  it,  tend  to  set  up  a  galvanic  current, 
is  waste  the  zinc. — Satinb. 
14.]— Ooal-Dnat  Bricks.— In  reply  to 
Isior,"  I  have  known  brown  Barbery  gum 
sed  for  tha  purpose.  The  "Sixpenny  bale 
i "  will  tell  him  where  he  could  get  it. — 

14. J — Ooal-Dnat  Brick*.— According  to  a 
stua  which  I  have,  these  are  composed  of 
d  pitch,  incorporated  at  a  high  temperature, 
echanioally  compressed  with  great  force, 
j  they  are  compacted  and  solidified— Phi  _y- 

4.]-  Coal- Dust  Bricks.— Lime  and  pitch 
i  substances  employed  to  render  small  coal 
e  in  the  manufacture  of  these  bricks. 
10  per  cent,  of  lime  is  added  in  the  one  ease. 
ease  of  pitoh  being  used  from  6  to  10  per 
added,  according  to  the  nature  of  the  coal 
i  hardness  of  the  brick  required. — T.  O.  D. 
14.]  —  Oosl-Dnit  Bricks.  —  Warlich's 
fuel  is  made  by  mixing  a  ton  of  small  coal 
2  'gallon!  of  tar,  which,  when  formed  into 
is  baked  at  a  temperature  of  800°  P.  for 
hours.  Wylsm's  fuel  is  made  by  miximg 
7  or  8  per  cent,  of  its  weight  of  pitoh  with 
all  coal.  It  is  passed  through  s  retort  at  a 
d  heat  to  soften  it,  when  it  is  moulded  into 
under  pressure.— J,  H, 

14.]— Coal-Dust  Brinks.— I  want  pretty 
ghly  into  this  some  time  ego.  The  ground 
disintegrated  in  Can's  machine)  is  mixed 
per  cent,  of  pitch,  then  hosted  and  pressed 
neks.  Mr.  Samuel  Butler,  of  the  Crown 
ved  Coal  Company,  Cardiff,  was  some  years 
think,  in  1884)  making  about  60  tons  a  day 
.ours,  with  a  15H.P.  engine  and  fonr  men 
wy.— T.  P.  8.  T. 
16.]  -Mill-fill 
king  mill-billi 
orets  of  tempering,  and  they  are  to  be  ob- 
only  by  praotioe.  Now  and  then  someone 
round  to  the  shop  and  offers  to  sell  yon  a 
recipe  for  preparing  some  hardening  solu- 
whioh  may  be  of  no  particular  value,  but 
sometimes  is  like  the  famous  raeipe  for  oold 
ng,  a  deliberate  hoax.  However,  to  the 
Heat  yonr  steel  to  a  cherry  red  when 
at  in  the  dark;  don't  hit  it  hard,  but  put 
ntity  of  blows  rather  than  sledgara,  and  re- 
i  soon  as  it  begins  to  turn  black.  Having 
it  to  the  desired  shape,  finishing  if  necessary 
ie  file,  heat  once  more  to  a  oherry  red,  and 
-  water  (old  smithy  water  for  preference, 
--'  *  rub  t 


t  really  matter),  and  r 


-ight  on  a  stone.  Now  hast  again  {preforabl 
it  plate),  and  when  tha  bine  is  seen,  cool  i 


fabfj 


VW(1  should  be  called  thVuth,  oVthl 
the  13th  inclusive  should 


froi 


express  dates  i 


Itw 


icthe 


both  styles,  of  which 

[04621.]— Peculiar  Dates  on  Tombstones.— 
Formerly  the  year  began  on  March  1.  September, 
October,  November,  December  mean  the  7th,  8th, 
9th,  and  10th  month.  When  people  began  to  reckon 
January  1  aa  the  beginning  of  the  year  (foi 
there  was  no  sufficient  reason)  all  dates  in 
January  and  February  had  both  years  at 
The  date  16  January,  1640,  on  a  tombstone 
where  elee  would  certainly  mean  1641  of  o 
sent  mode  of  reckoning  years.  The  practice  of 
making  the  year  begin  on  the  1st  January  came  *" 
about  the  beginning  of  the  18th  century.  Sure 
T.  D.  Friend  is  not  correct  in  stating  thi 
of  June  22nd,  17|J.    If  such  a  date  really 


ived  t 


<  of  t 


relatives  of  the  defunct,  who  have  undoubtedly 

carried  on  tha  double  nnmbsrlug  of  the  year  four 

months  too  long.— Dynamite's  B BOTHER. 

[64622.]— Sore w-Ontt lag.— Two  threads  inlin. 

»  four-eighths  in  one  revolution  of  the  si 

And  as  the  groove  to  be  out  in  one  revolntii 
the  lathe  mandrel  is  to  be  106Jin.,  it  follows  that 
the  revolutions  of  the  screw  is  the  number  of  times 
one  half-inch  or  four-eighths  goes  into  lOfiJiu, 
«•  213]  times,  or,  expressed  as  a  fraction,   -  -- 

or  -  ■ ,  or,  aa  tha  qusrist  puts  it,  ...  ..  Iledu 
■  r-  to  two  factors  first.  This  become*  ( 
|  *  jj.  Secondly,  add  two  ..unite  j  to  both  sidej 
(2)    8  ,5_3  x  '  _*--*.     Then,  thirdly,  affix  three 


Fourthly,  add  one  cipher  to  both  sides;  (4) 
20  x_20  y  10  x  10  Fifthly  mnUipi,  both  sides 
95  x  90  v  100  x  10  "  " 


Practically,  the  train  is  of  little  value,  applied  __ 
the  ordinary  way,  as  it  is  not  likely  they  can  be 
mounted  without  special  arrangements ;  and  one 
of  such  neosssitiss  ia  that  the  belt  should  be  ap- 

Slied  to  the  end  of  the  screw,  making  the  pinions 
rivers,  and  so  getting  up  a  good  speed  on  the  * 
But  the  other 


x  125  x 


2x    2x1x1 
90       9ft       lit  „ 


11495-56  x  11  x  19 

11496  -  24  x  prime 

11497  A  prime 

11498  at  2  x  prime 

11499»3x  prime 

11600  =  600  x  23 

11501- 7  x  81  x53 

11502  -  2  x  81  X  71 

11603  A  prime 

11504  -  16  x  print* 

11505-  15  X  13  x  59 
The  first  of  which  alone  is  to  be  managed  with  an 
ordinary  set  of  wheels.     In  my  own  set  I  have  53, 
59,  and  71,  so  I  could  accomplish  three  of  the  others 
as   well.     The   train   for    11-495    stands  thus— 


[64622.]  —  fiorew  -  Cutting.  —  Th*    rstio 
^P_  ss  yon  state.      Put  it  in  tha  form  of— 


why  rue  eight  wheels  ?— T.  C,  Bristol, 


UNANSWERED    QUERIES. 


(lef  oh  far  m  I"**  ef  l*Jfc-/«Hsw  etasrwamr*. 


.    Vertical  Col!,  «3. 


.    Silver  anil  NluUl  Specs!*,  483. 
.    B*fl«oUiuJ  TdcHOpi,  491. 
.    Drum  Armature,  4B3. 


Aluminium  Citings,  t 


Tub  gasworks  of  the  Birmingham  Corporation 
have  produced  a  net  profit  on  the  laat  year's  working 
of  £26,772,  upon  ■  gross  profit  of  £126,258,  and  this 
net  amount  bas  been  appropriated  to  the  credit  of 
the  improvement  rat*  of  the  borough.  The 
increased  consumption  for  the  year  was  2)  per 
cent.,  and  there  has  been  a  decrease  in  the  value  of 
residuals  of  £6,000.  This  is  lsss  than  half  tha 
estimate  of  the  Committee  st  the  beginning  of  the 
year.  There  has  been  an  increased  consumption  of 
coke,  while  sulphate  of  ammonia,  in  the  manu- 
facture of  which  the  Corporation  find  a  great 
oustomer  for  their  ammonlaoal  liquor,  is  worth  £2 
per  ton  mors  than  when  the  Committed  made  their 
estimate.  The  expenditure  for  the  year  under  the 
head  of  maintenance  of  works  has  been  £69,000,  It 
being  the  aim  of  the  Committee  to  keep  the  works 
in  the  highest  sta"-  "*  """"' 
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QUEKIES. 


[Hin.]-BM  ni«_. 

—  1    IbiniuditiUin 


— Would  "Sllke"  kindly  half 
— irka  end  i]  io  akatohei  and 

If  i  a.  far  ai  I  can.  I  made 
,ud  Btobe  1-10  eoaie,  ud  Fln»i 
0  following  dlmeu.iona  :  -HIT. 
ds  nil  ma.  ;  Intlde  nil  7,ln. ; 
ipece  lin.  tblak  ;  plna  atrip 
eqoallnall  8,ln.,  wbtah  maket 
len  tha  atrip  onr  air  ■(*».  (1) 
a. !  Inalds  will  Blls. ;  plot  atrip 
4  HID.  In  all.    Abon  tali  the 


,  e.ui.  from  top  of  fiauie 
oca,  Ikon  In  F,g  I,  Ilia, 

isljln.    Hen  I  


aoaaaaorua,  aa  emoavr,  an,  wiu  B 

Would  *1  extractor B»  aifiiwi ry  tbaBlW  year.— lit  diak. 

[MM*.]— Crown  Wheal*.—  Would  nil  reader 
kindly  |Its  ma  the  following  information?  I  want  to 
oae*  iin.dlam.  crown  wheel,  geand  u  a  I  Jin.  ornra 
wheel.  What  I  want  to  knot  la  will  crown  wheela  of 
different  alati  ron  tofatber  T— No.  Bio, 

[wen.]— Coil.— I  am  making  u  Induction  coil  and 

wiabad  to   uae  an  old  primary,  but  1  had  It  dora  not 

k  Ika  break  properly  :  It  tot*  elowly  and  geta  fueed 

-^a  Uaia  any  elfkot  on  tba  wit*  f    Thora 


A    Baaiio  go 

10  year.  ego.-T.  &. 

[Maw.]-Mod*u.  Looo.  Boiler.-? 


lag  a  weight  of  IWlb.  oa  «nrj  »ft.  ol  their  lengt 
OOrrlB. 
[MtI7.]~Detaotor.— I   ban  an  ordinary    dot* 

pat  the  and  ot'wlret  h —   ■   '-"——•  —  ™ 

terminal  an  tba  left,  ana  on  ina  mionje 
aanteeta  to  70 ;  ban  when  putting  tba  win 
tarmliu la  It  only  deflect!  to  SO.     It  need 

ahoold  ltbe  magaetleed?  Iwaa  thawing  •onufporoni  pote 
In  blobromata  oaUa  laat  waak,  which  wera  Iroaeo,  wiih  a 
act  poker.  Wben  1  pat  tba  poker  In  Iba  pot  It  oom- 
meaoed  to  blaae  lor  about  a  minute.  What  la  tbo  ceuea 
ol  that*— OaBHABVOS. 

[MMB.l-Boraw-OuttioaT— Will  anj  reader  tell  ma 
what  wbaala  will  out  14J  threeda  pir  inch?  I  nan 
change  wheel!  bojinnlng  at  10,  IB,  lit,  IS,  and  »  on  op  to 
110.    Oulaamrew  Jin.  pitoh.— Is  AlTlI. 

[Mow.]— Prvinel'a  Bhomb.— Ho*  1*  the  beet  my 
touaetbla  wiiathemloreeotrpe,  and  an  tba  two  Nicola 
H-i.mi.tohe  naodatinenaw  ume?-P.  S.  /.. 

[MWOJ-Onrline"  StoaN.-Oould  an*  reader  do- 
ing, and  name  the  kind  ol  pjwdero  need,  and  war  to  nae 
them  f— Cububu  hto a  E . 

[MUL)    Poliahinn:    Ma-rbla  —  Will    aooao   kind 


[MoJiJ— (Jopptir  Boiler.- Would  ai 
tall  ma  what  mi  and  tulohaeae  an  nq 
mticel  boiler,  tor  a  hurtiantal  angina,  1 
etroke  ?  I  wlab  It  to  be  mada  ol  aoppar,  r 
to  bnrn  charcoal,  with  water  gauge,  ealt 


srta 


1  nan  aeon  It  UMd  generally 

-    Pipe*. -Laat  inmmar    I 
■a  with  naw  alb.  hot  watar  plpet 
J.th  black  varniih,  or  a  kind 
tha  plpai  got  warm  I  du- 
ll my  planta.    Than  I  tried 

y.     If  any  reeler  oan  kindly 

1  lhall  be  greatly  oblige!.— 

I.— Will   acme  kind   raadar  pleaea 

env.n  a  /  irfiaa  I  wind  or  connect  the  ebon  to  at 
la  gat  a  Mtt-af   ■-*■>  wbila  tba  dynamo  la  driven  at  an 

M  ^  aCi  ai]  :■.  TaVy?—  W.  tL'mtTIUJfO*. 
■J***.}    ft*w  Cheat— I  went  to  make  a  Bleed 

ten  ■aaaam  <n(«  Hi  :  Zft.  Jin.  wide  at  lop,  1ft.  Bin.  at 
ami  TMv.>rtT>i.,  In  loaned  akont  lin.  end  bracketed 
r-m -y  Jul  .  uv.aMi  aedaaj  JU.  high  at  outaid*  of  oarer 


obeataodoonrwlllextend  111  n.beyoad  eteam  Joint.  The 
bolt*  will  bo  at  the  ODtelda  ot  nUgaa.  Would  any  ol  yonr 
oorreepondanta  gin  me  enldeaoithe  tblsknaei  at  but 
teat-Iron  required  lor  fame!  Alao  tha  number  ol  lin. 
boltato  hold  down  oonr.— Johbt  Kibkwood. 

[MM7.I-TB«t  for  Xystory  Oold.-A  law  weeki 
alnoa  a  paragraph  appeared  nnder  tha  beading  ofBaienllnG 
Ntwi"«aiing  that  tbo  nltrlo-aoid  teat  could  no  longer  be 
relied  upon  tor  gold,  aa  mntery  gold  would  alao  itand  It. 
Can  any  oorreapondant  mention  an  eully  applied  teat  that 

[(WMbJ-  Cldymlum.— Oan  any  ohercioal  reader  giro 
(mentioned  In  pp.  1W  and  «l  of  leal  Vol.),  which 
oan  nnd  an  account  at  them !— R.  H.  4. 


the  beat  tutor  and  eoale  of  lingering  P  If  haTlng  learnt 
the  plooola,  eonld  I  play  a  Ante  with  tha  aame  oogerlngT 

[MM0.1-T«»t  for  Gold— Somo  granl  waa  brought 
to   me  /ram  a    drill    aald    to    oontala    gold.     Wben 

bow    I    oan    teat    It  ?    Tbo    partlolea    da     not    oom- 

nit.  mur.  In  the  drift  were  two  pnoblei,  quite  hollow, 
and  Tarjblaok  Inrlda— eparkllng  In  light.  O no  contained  a 
email  quantity  of  what  appeara  to  be  wot  clay.  Will 
eome  one  kindly  gin  Information  ? — ABBRaWAUir. 

[MMl.j-Iimariuar  or  Snt>mal  for  0*itlag».- 
Oan  aoy  oliour  reader,  iulorm  me  of  a  lacquer  or  a  kind 
ol  enamel  paint  {anltebla  (or  light  caitlugi)  of  a  oon- 
atatanoy  that  will  effeotoally  prelent  run,  without  dg- 
■trcylug  the  obaraotar,  eharpneat,  or  oirnuuera  of  dealgn, 

ordinary  hlack-lead  ?  It  ihould  net  araok  eaally,  rub 
off,  nor  peel,  li  then  any  arooau  of  Bring  or  burning 
colour  on  f-HisuswoBTH. 

[SMU.j— Hot-Water  Fitting*.  -I  hare  a  fonr- 
■tory  hcuee  to  Ot  up  wltb  hot  water  to  bath,  laratory, 
and  link.  Han  go;  a  MOiral.  galnnleed  Iron  cittern  In 
root.  Should  feel  obliged  tor  Information  ai  to  connect- 
ing pip*,  to  olnralet!  ug  cistern.  Alao  to  hlgh-pnuura 
bollerln  kitchener.    Unit  tha  cold  be  connected  to  olr- 

[»*MJ.]-M«,klnB;  Oyolt)  WbMto—To  "  A.M  M.A.- 

— L  What  eon  ol  drill  do  you  propoae  to  uaa  In  drilling 

be  tuedr  I.  Kind  uf  steel  need  lur  axle— l j.  mild  ur 
can.  I.  I*  It  neoeeeary  to  harden  bell  hdber  If  ao,  how 
b  ll  managed  without  hardening  the  nangea?  An  tbay 
out  or  lorged  ?  What  material  uaid  ?  a.  What  ii  the 
twit  form  of  head  tor  apoket.  half  rjund,  oonloil,  or  Bat  r 
—A,  F.  auAKK jfi ar,  Dreaden. 

r«iMl]-01«eWiirieT  OlOTaa—How  oan  I  clean  a 
—A.  f.  SHAKnsPiAH,  Dreaden. 

[MM*.]—  BaTaT  Problem— A  lady  buying  oggi  waa 

will  gin  yon  two  egiitn."  How  many  egga.and  at  what 
price,  moat  be  bought  to  y [Hid  aeaTlng  to  the  lady  ol  cue 
jenny  par  doaea  ?  Anawer  haa  been  found  by  trial. 
How  la  It  to  bo  aolred  by  arithmetic  or  algebra  ?— A.  O.  «■ 
[MMd.]-B*»PTOl*.-Will   aomeona  kindly  tell  me 


i.    Thetprlukler  will  be  9 1  led  by  a 
at.  4Tyda.  distant,  by  a  lib. 


gallona  of  water  will  the  tin.  pipe,  10ft.  in  height  from  i 

oan  T    From  the  formula  in  htolHwonb1!  *■  Bngioet 
Pocket  Book,"  I  make  It   out  that  S.MIgal.  will  be  i 

eat.    I  (ball  therefore  feel  greatly  obliged  If  any  of  i 

kindly  fayoor  mo  with  a   aolutlon   at  the   problem 

[B4MB.]— Trlavolaaj.— Being  •■ 


[a«MO.I-Tho"BWTalaiilione.-ItMr.  Be 

fnatnimeuti  tbey  would  be  gladly  reoelred  by  acoret 


nwardt,  and  carried  a  weight,  bj  awlMaf 
-— 1  to  taa  nppar  *». 
n  another  wabjW 
.  __  platform,  and  oarry- 
..u™,,.  ,„d  oarrying  a  email  gbw 
Una  point  and  9  Had  wltb  Int.  Tha  polal 
id  on  a  piece  of  paper  placed  on  tha  anr- 
_  By  tha  combination  of  thwa  naoraaaaMi 
the  faha  draw  detlgna  on  the  paper,  but  on  Making  ea 
Inatrumeut  myaalf,  I  found  it  Impoollble  to  anaaad  a  fcr 
aimplecurrM*  Can  anyona  ta.fm7il  than  la  another 
motion  overlooked,  or  any  other  r*"  ol  tuahamaal  ta. 


[fl lie  1.1—0 on vootion    OuiTarita— An    OptJaal 
Ohrfatmaa  Ume.iMpandal 


none  Iraq  uantly  eoeaab 


the  ooutrar;  direction.    To  eome  people  the  efloot  k  tba 

Howie  tbli  atplatned Jli  ft  mot*  diffloalt  to  keep  bath 
eyea  died  than  one  ?-Q.  B.  H. 

(MHIJ-Unaiosl  WatOh — Wa  han  In  oar  fatnilf 
a  ourloui  gold  watch,  it  la  a  repeater,  and  there  la  ahua 
muiloal  part  attached.    By  adjuatlug  a  uiall  lim   tea 


ed  on  to  the  laoe,    Han  any  of  our  raadar*  akfllal 

tten  horologloal  anr  come  aonaa  a  watoh  of  (Ut 

and  oan  thay  aay  the  probabla  ag*  of  It,  and  wtai 

.     ryitmoitllkel7nalUlromt-0.a.H. 

[«MiJ]  -Stehm  Valwe.— Oan  any  raadar  any  If  than 

a  Riven  pieiiure  of  ataam  nduead  from  that  of  the  wark- 
ina  anaaiue  ot  tha  ateam  boiluri— eay  aha  pnaaor*  ai 
ItiurtordriTlngeuginerequmdtohelrom  aOlb,  aHb, 
orlvlhadluatable  to  either  of  thuae,  while  at  thna*  iha 
boiler  prooturo  varlea  from  lllb.  to  TOlb.r  Haetaf  at 
Dreaant  in  use  what  la  known  at  a  reducing  Tain,  Ml 
whloh  doe*  not  aeem  to  aooompliih  tha  daalnd  obiaot,  ■ 
the  rlalngol  tha  itan  oTerpoaert  the  controlling  aoMtty 
ol  the  gorernora  and  turoltle-Taln  of  engine.--*.  T, 

rMMil-DafoolSlTa  Ootl.  —  To  Ma.  Borro»a— 
Plana  adTlae  M  to  probable  onuoe  of  delect  I  ban  went 
^ooyour^ao^utp.MjNo^l.Wl)  oon^lln.ikjj. 

w^aaTS-ti^lwnffwwTlW 

apark  onlv.  Would  tbe'ailk  ooTer'to  primary,  otailirm 
thiokap.porforlrljaliticn,  mtbecacet— a.H.BABlH. 

[ t loll.] -Plan of orte  BaphliUlaT  *.nd  Bara- 
tatlnar.-I  nan  recently  repaired  my  cottage  ptaa* 
Itlokcr  action,  coloring  hammer.,  and  putting  in  a  naw 


nr  the  difficulty.  Parhapi  eome  practical  hand  wlllaay 
iow  tbla  It  to  be  done  and  onilge.— Strr  Past. 
[Mass.]- Joint*  for  SUts  CUtorn  -Oan  aaou  <C 
or  madam  oblige  mo  with  a  r„clp*  for  making  tha 
olnta  of  ilale  olaternt  f  I  baTo  cue  that  haa  bean  tataa 
lown  from  the  baaemant  ol  a  aohool,  and  han  Hied  the 

idly.  Tho  iclnte'  were  all  aoraped  and  pat  tagetnar  witt 
ed  and  white  lead,  with  a  little  litharge  and  goW  aha, 
llitern  contain!  SOOgal.,  and  In  a  very  awkward  plnsa.  I 


[MMM-Hot-Alr   Bnataw.-'i'lll     »•  Butobn. 
obSge  me  with  the  correct  Timanilona  for  a  ,-man  poaaf 

oodelVelcrioed*  a  tte  ^SPSP  £r"j£  U  lata  r'^'w-" 


If  terracaaa. 


perbapi.    The  nnOrloki  orer  our  heating  ft 
Iron  burnt  away.-Quia  BUT. 


utlllM  theee  aa  ourreapondlng  aarta  of  a  model  baaar 
wglna ;  bat  ^^^^K^\g^^Sfi 

[•W*lJ-To  Blr.  Bot'.ona— A  Irlaad  of  "'"J" 
maguet  by  the  ■Ida  ot  the  oolL  horaeaboo  form,  wile 
nammer  and  contict  breaker  working  oa  It*  pale*.   Haa 


aatag*  la  tbere  In  tbla  form  of  on 


porting  a  woodoa  platform,  to  npyoalte 
were  bulged  two  lerera,  to  the  top  eada  < 
waa  hinged  another  platform.    One  ot  tl 


[SMB1.]— H»ru.— 


whether  the  pillar  It 


.g  board  to  attaob  ta 


[flisaj.:   -Oallotypo.  —  Will  acme  one  kindly  gin 
particular!  of  collotype  printing,  doMrtblng  how  the  plate 

for  rolling  up  7    la  there  any  Dock  printed  in  lugliab  oa 
the  aubjact  ?  Wbat  la  tha  beat  work  on  photo,  mechanical 

[M«o3.]-Drxi«D«va  Bollwa".— I  haTO  a'BLP.  aiguu 
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la  nearly  empty,  eaaauig  a  pM  nolH  end  Elkl . 
r  kind  «Jk  Inform  me  bow  I  may  remedy 
tb  oonoulted  an  engineer,  but  till  to  do  u;  good. 

.]-Kt«MtO  XmUiui  8puk»-wm  8. 
eliaec  U}  whether  electric  eparki  iboold  be  uwi 
iall  ooataot  tprlag,  whn  tha  litter  li  proper]? 
,  tb>  machine  being  turned  rather  lut,  or  do 
■rkamaea  ao  mnoh  power  luet  r— Q.J.  H. 
.]— Fireproof  Floor.— Being  nBmnll  builder, 
Ine  umA  ds  ujulun  111  flreproof  work,  and  u  I 
ij  workabop,  I  ahnll  bo  obliged  If  any 

a ..—...  „  dwertpdon  „fn 

I  wbisb  ta  to  hold 


lldlng  mj  wi 
nt  will  ft™ 


ill  light 


a  mo  how  la  Join  tha  tap, 
oarda,  llu.  tbiok,  nnd  6ft. 


.)- Compound-— Will  any  nadu  ihow  bow 
n  la  datoharged  from  oat  of  one  cylinder  into  the 
linden  of  a  triple  txfaulon  engine  1    OBI  IK  1 

.]  — Shook  Coll.  -Will  Mr.  Bottone  and 
pla  "  «r  tome  other  kind  reader,  give  we  lome  de- 
■  of  a  eboak  ooll  for  a  t-nell  laolnnoha  battery  1 
I  ba  very  f  lad  of  a  (ketch  and  number  and  length 


>.]-SlaTlLt  Faed  Lurjrloaitor.-Wlll  aema 
nndly  (ire  a  ekaton  of  the  new  light  Feed  labri- 
iawlag  the  chamber!  [or  oil  and  water  reepeot 
id  the  ,  wurtlD  g  iat loni  I  It  any  of  lb*  water 
to  pin  with  tba  oil  ?  11  not,  bow  ta  It  pre- 
■— J.  H.  httLU. 
I.]  -Statin   from    Oak.— Ou  any    ooloarkwa 

,   unpointed  ao   u  to   prevent   the  water   when 

:  off  It  from  Btalnlcg  blaok  the  brick  and  etone- 

*JerT-B,W, 

L]  —  Oxy  hydro  gam    nfioroBOOM-  —  Will 

ntributor  ilmiij  eay  in  what  way  obfeota  aneroid 


*-]  —  Tortottsahell  —  Hoer    k    tola  artlole 
If— O.B. 

>  ]-Clo*od    Circuit   Ball    Bine/inn-.— Can 
■Ira  an  explanation  of  the  oloaed  clroolt  ayatem 
ric  balla  often  mod  la  Aaterloa  f— I.  B. 
I]— H  udsnlngr   Leather.  —  li    then    any 

■olutlon  or  eolations  whlah  will  prodoo*  la  ite 
depoalt  of  lilioa  or  tome  other  hard  eabelanre  t—Q, 
—I  have  a  horiiontnl 
mm  to  put  reverting  gear  to  turn 

iw  T  ean  do  It  J— Mir  lb. 

Polinliliie  Artificial  Byea.-Will  a™ 
id  tell  me  how  to  pollen  artUeUl  eyee  f  They 
■a  a  high  poliab  or  they  are  pnlnlnl  to  wear.— 


•itingi  before  putting  them 


l.]-Bla 

e  follow! 


inch  elliea  would  yon  add  u  a  In  In  bleat  foraaoa 
ntforpigiron  I  !■  there  any  ohemloal  role  em- 
lu  weeklng  oat  thli  ?    If  bo,  ptenen  Hate  what  It 


guinhed  biologist  hu  brought  to  light  two 
The  Ant,  wnjoh  intaretta  the  phyiiologist 
1  aa  the  philosopher,  ia  that,  by  the  attentive 
of  tha  nitrogenoua  matters  of  the  egga  of 
raa,  the  author  baa  been  ledtothiareraarkabla 
uion — via.:  Et/n  chemically  an  anitnai  ii  irkut 
*  (ae  tgg  from  which  it  proceed*,  not  only  ai 
la  ita  organieed  alemeata,  but  bj  the  different 
e  of  ita  albnmeat,  ita  other  albuminoid 
ra,  and  ita  lymoaea  (fermentieoilile  prin- 
).  The  noond  foot,  which  intoreaU  patho- 
1  phyiiologj,  and  portionlarlv  diagnoait,  ia 
in  effaaiont,  there  never  eiiata  ono  albumen 
.  which  would  be  that  of  tha  oeram  of  tha 
svernl,  which  differ 
Badly,  among  which 
■ing  Iheae  reeeorohea 

,  J,  M.   lidobamp  hoo, 

bliahed  the  foot  that  thero  exiata  a 
on  of  onnae  and  effect  between  the  membrane 
i  morbid  tiaaue,  through  whioh  the  trinioda- 
■  prodaoed,  and  the  nlbnmeoa  of  the  eSiuion, 
inrealwajatheaanie,  Tariablaonly  id  qamtit; 
a  eame  tiuue  that  baa  been  traTcreod.     Ia 

ids  a  prufonnd  ohe 

of  the  blood.-  -Limcci. 


AN8WEB8  TO  OOEBJSPOaTOlffTS. 

V  All amm*xlau1mi,>milbtmidrBmluU» mono* 
0'  tit  RHOUra  HlCRXXlc.Ul,  Strand,  W.O. 

BUTTS  TO  COSEtBBPOHDlaTa, 

1.  WritaoniMie  eldoof  Uiepaper  onlj.Md  pnl  drawlngi 

(or  lllmtnttloni  on  Mearatepleoeiol  piper.    1.  Pnttttlea 

to  qnarlaa.  and  whao  anawartng  onartea  pot  the  nnmbena 


laweflnff  qnarlea  pnl  tba  nnn 
the  qoertee  to  whloh  the  re 

>  qoerlea  aaUng  for  addr of 

manufacturer!  or  oonwpnadanta,  or  whan  ueli  or  eakar 
artlolee  can  be  vorohaeed.or  npllea  gi»lngennb  Infill  ai 
tlan,  cannot  ba  lneertad  exeapt  aa  adrartlaataeata.    f .  Nu 

a™   


— *  through  the  peat.    I.  Letter!  enMtooorre- 

"■»,  are  not  forwarded, 

an   no*  gl<eu  to  ut- 


■  AttntlBn  la  eepaolally  drawn  M  Hint  Ho.  4.  Tha 
■pace  devoted  to  letter*,  qnetioa,  and  npHea  It  maul  foi 
the  geuralgood,  and  It  la  not  bur  to  oocupj  It  with  qa«- 
tlona  neh  aa  an  indlottod  above,  wbloh  an  only  of  [Jidl- 

vidoaluitenat, and  whloh,  11  no--" 

■Iw,  lead  to  npUtt  whloh  a 


BoLVTiua-  TO  IfiU. 


1.  R-Q  B  eo.  1.  Anything. 

"     '    '  °  (Three  variation!.) 


TO  COBBBBPONDBNTS. 
OOBSBOT  aolntUma  to  1.09S  by  Qutlter  T.  E.  BUllngton, 
orrtl  (Q  eq  put  for  QB  eq,  flrit  move),  O.  T.Btrfngfollow, 

fiOLOTIOHS  to  ljMM  acknowledged  In  onr  next. 
Toubkit  problema  reoelved  from  T.  B.  BUllngton. 
I.  1MB- Ttaakt    for   problem.     It  tboll  be  ei- 
mlned. 

BoaBIL,  W.  JiT.S.  BBOWM^iMD  T.    H.    ElLLVBOTOir. 


tmee  entered  for  Solnti 


iToun 


ey.    Ko  antra 

ipondent  Mr. ' 


-  Bliaana*  Bait 

ig  nob  lnfarma- 


BnOKH 
Wi  receive  ao  maay  qittrice  aaUng  for  o^rootlona  haw  to 

fnlly  daiarlbed  In  book  volnmot,  that  we  ban  oonipUod  a 
llet,  whlah  we  eheJl  Intert  In  Uue  column  at  Intervala,  of 
thoee  m«t  fnqaeatly  tent,  and  aa  tha  ntuabera  an  fttll 
In  itook,  new  anhearlben  ihould  oonenlt  the  lilt  baton 


.jKo.au. 

Bloatrlo  machina  :  Mot.  L009,  LOM. 

■JaetroHnagnBta :  Koa.  7TI. 

UoqoeteTrlo.  Ut. 

PUtarn  Making  :  Not.  MS,  Ml,  let,  Ml,  lea,  MO,  ML  M 
■U,  ate,  9D8,  Ml,  vet,  MI,  MS,  974, 178,  Ma,  tat,  M 
1 M,  Mb,  1,000,  1,001,  Mot,  1,004, 1,008,  LXWf,  1JI10. 

allTer-platine  I  Hot.  IfiOt.  LO10. 

TanlanaaTSoe.  all,  119.  WI,  JM,  ITI. 

Tha  lollowlng  an  the  InltUlt,  *c~  ol  le 
to  Wodnaadaj  evening,  feb.lt,  end 


3.  Rabiohb.— &  E  Veal.— 
-S   fiV-0.  B.  H.-J.  1 _„. 

A.  J.  Ainni.-F.  Holmaa.— Bear.-H.  1.  P^-A.  8.  T.  I. 

— Otiroino  —  W.  H.  B.  8. -Meter  Miker^-J.  M.  W.  J,  - 
Pewter  0111. -L.  aidnej.—W.  W.D     ~"     "  " 


aaacna 

wladgad 


,— Tegelne.— Photoau 


In  Mr.  Itaaar'i  oorreapondanoa  Tonrney,  the  preeent 
eeon  la:— Inglaad,  won  IB,  drawn  1,  lut  U  ;  Inland, 
won  17,  drawn  1,  kat  10;  Scotland,  won  11,  dnwo  I, 

A  M1TOB  wal  played  between  the  Nottingham  and 
Leede  Clnbe  on  Bainrdaj,  when  Nottingham  won  by  ili 

H8.B.  W,  BABJiirT  la  champion  of  the  Bilfatt  Che™ 

moantel  by  tha  Llvarpool  Clab 


Asiioutt  (Then  an  man} 
notu  whloh  can  be  ant 
patient,  when  the  lymptor 
loofct  Ilka  a  can  whloh  oai 


qneetloni  of  a  medical  oh 


_  wltooni  teeing  the 
re  deeortbed ;  bat  yean 
anew.red  only  b*  a  anr- 
geoo  af let  eualnlnf  tha  weak  loot,  baad  the  pertlaa 
lut  U  Dr.  Alltnaon,  at  the  WmtlT  Timm  and  Alt,  ttl, 
Strand,  W.C.ind  h*  will  tell  yon  wlwtnaranythlnff  oaa 
be  done  by  writing.)— Aubiudb.  (Try  wbole-aaaal 
bread,  wheat-meal  porridge  and  leave  coadlnHMi 
olena.  1.  In  the  now  on  Ben  Ne.iB  li  often  deep 
enough  to  imsruna  the  ebatrvtra,  ao  far  at  their  wi-- 


rums  or  BOBSdRrpTiOH. 


j5,£,¥^*T5;'^rl 


jSR&**DL.'aT**-"-- 


iilS  an  ealUrtud  ta   ihhIti   -1— Ji 

tuna    in   tha  BSOLIBB    HXUKiHlC,    u  li.    ..     . 

lh.i.ll,i>TUrun    BMlHca<  ftt  uiu,  aM  tree,     naxvlii 
wtll\.    InrwuCil  UiM  V,    mill    trim    Am    weMkhUBT  ■»«  la 


atau-nuiy Aeateut  atwi  SS Ugjat, ■  eateai S^uj 
£  SSet  -»  iiaa*  ataflt,  aHee  at,  eaeh.S-aibear  beaa- 


(The  aaavar  nfarrad  to  a  qoaailoa  put 
apoadant  when  Utile  boy  had  fallowed  a  large  nun 
ol  pUnlH  labelled  "  Aoonlte,"  or  eomatblag  m  poliooi 
mach  to  the  aLamt  of  hit  pannta  He,  bowei_, 
tnffered  no  111  effeota.  Thanka  tot  the  offer ;  bat  wa 
ahocul  have  no  SM  for  th.m,  tfaoijh  tbay  might  ata- 
taln  tlia  dmgL}-  O.  Wauraun,  \Da  yoa  main  make 
tbi  Iron  parte?  if  a,  it  will  etalvoa  aa  much  tor  the 
pattenaaa  to  bay  the  flnUked  oatilogB,  If  not  nun. 
Prooure  lleta  (ram  onr  advertlien,  »d  an  what  Ihtj 
have  to  offer  yon.}— P.  Siwaofl.  (The  qoery  hat  been 
auwand  many  timet,  with  Llcatritlona  of  the  nat- 
terlee.  *a.  Baa  Indian,  lnalodlag  that  to  be  pablawod 
Maroh  if.}— WaDKMBDHY.  (what  It  tha  cloak  la  la 
—ring  a  bell  or  ba  worked  by  elootrlolty  t  Both  qaaa- 
tloni  hare  oocopled  eome  ipaoo  la  the  liumben  pab- 
lianad  in  the  lut  month.)  -M.  F.  M.  S.  (Too  can  try 
•nlphati  of  cuprammonlum ;  but  wo  do  not  think  yea 
will  ba  eiiooenf  ill  In  prodnolng  nenolla  by  tha  method 
BOgseiled.  It  hat  been  tried  oy  mnuy.)— B.THOauB. 
(The  dual  la  mixed  with  lax,  oieoioie,  or  nay  tenth) 
oementlng  material,  and  tbe  blociki  in  inciuldad  aadar 


r.  W.  Klngtbnry,  «1,  Vioibgry-paTeaent,  SO.;  bat 
""  miner  to  Bob.  Huru  nut  we*.,  p.  til.)  - 
.  (It  la  a  tort  of  litbegiBpbln  prooaai  which 
irked  cheaply  and  eineuitluiuly.  Toucan  gat 
Ive  oirooiar  from  the  coop  uij.)— BIOOI  KoB, 
fei'i  worki  are  In  kngliib,  in.l  an  pnbllthad 
—   it  It,  Oharug  cruei.    Tbey  can  aln  bo 


obtained  of 
(Pnbibly  di 


119,  Wardonr-itrHt,  *.)-C.  T.  W. 
duitlng  the  mould  more  thoroughly, 
...  He,  for  an  llliumtaj  piper  oa  Banal 
(.)— Ton  FosraiL  (Nu  In  ilie  uaoal  way,  hu 
ia  gold  alae  lutead  ol  a  portion  of  the  belled 
EFlouu.    (Try  about  eqoai  puu'of  tba  via  apt 


N0TIC1  TO  SUBSCRIBfWa. 

tatwtbeaieeitTUt  tkelt  eeena  lliaH  Bom  the  ata 

naut  to  ebMrvi  tan  the  u-t.nj.Wol  Ike  am  to 


ketohep,  Bivouringaad  iploiug  iota*»;  ormliwalai 
ketchap  and  >laegir)-J.  P,  Bel.«t.    (Then  b  a 


Kollowtya  FiUa.-Then  fame 


many  back  TulaueeO-LahMv.    IT 

tllatlon  In  tha  lamp  chamber,  mu 

TTSB 

tOHiBiH.    (Powera  ol  to  up  to  3; 

nlgbt  be  employed  ; 
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_•.  r.  l.  (x.v.  «it»ia:t  not.   Taa  * 

■»»■  —  IWIi'TtlT     iPteing    abeeptkln    mat 
'!!.    i.  Ti#»bVfii«::.-3nns»n:,t*(tTW»Bs»iinii 


F/.ticf  r-i:  y.-sT    11  not.  tub 
;  c^eriee  In  meany  b*A  loleme*, 


iAefwihti  xur  lint*,  «tki 
J-S.B.    iSh  £&•*.    Then 


i-U-hamJ  «rr  rp-  SSI.  t"  ol  t. 
pXed.  ltd  tar  laduM  of  tuck  i 


l'-R.K.B,    (For  browning 


.     1    4o.)-J. 
e  u'.rr-hanM  in  protected   by  patents. 
.    Try  Ihcaee-lTertiaediniheMi--' 


:r.  It^nhMnplon-tqnire.CLi 

fjar  referem.  any  bookatller  as  procure  the 
H.L1.  (Mereur*  Kpudi  -1)13113  for  each  c 
bnirs  3^  and  11T:  P. — that  tt,  approximately 
GauK'i  -  Phyiics  '■  lor  fnn her  information.  The 
<«-!  aTOlranienglhjoeloaWlDII.)— T.CiSBOK.  . 
eaa-ly  lea*  :  bat  jaa  can  imagine  ft  Bomber  ol  cudLniry 

lam  ;  jad  oa  a  ring.    Tnere  would  be  epecn  be 

nf^  u  i'=e  fr;n:.  whicl  co-Id  be  filled  np  with 
lie  tetter  wmj  li  to  make  them  verticil. 


rry  lb.  effect  of  ro 

mrt  (lie  ill  month 

,    CThi 

ewtt  :  Mr.  Firker  iiinlik 

!»;.;*  wtaareaew.)- 

J.  D.  H.    (In  typo). 

OUR   IXCHAK&l    COLUMH. 

ITU  c*arp«  ftr  Xxchangt  Notion  It  td.  for  thtfiri 
H  mor di,  on  1 3d.  far  terry  ntooeodino;  8  vcrdi. 

Good  Value  Offered  (o«h  or  internment!)  lor  >1 

■■•.',■  ~r  .-  --:.'.:  .<:■■  '    -<>>'i  ivii.Ailnei  Di|«,CHili 

To   Microeoopists— For  *ny  mounted    tilde  re 
mjwlll  -ad  mo  mapln  nf  SnHi-h  and  Oermin  Infiuarii 

Lathe,  eicellr-nt,   £30,  B.S    Sonw-euttlni,  >  Willi 

Roblnion"»  Patent  Hot  Air  Eng-lae.3  man-power 

1,  7.1  .1*1-  W  [in-!,  ■  ,  i.i    i-i^  iv  -.  ■'.■■r-mnlr  nlUUe.    Tim 

BOUK',  Tdlifc-oiw,  Micnicope,   &ML-C>.i.Llin,  I1inionLl.-j>la" 
Safety  Bicycle,  perfectly  new,  genuine  high  claa^ 

llodeli.  Beientina  Apparatus.  Tonli,  or  Machinery  tetei 

Splendid  Six-Mring    Rotewood    Banjo,  beat   alive 

bonnU,  I*  b«lrs,apl*i['1L.1  too-:,  ben    mike  ;off„n,  nabmnr".— N, 
,  Glotier-stnet,  Hackney-road,  K. 
Bicycle,  (Jin.,  win  ircbim-e  for  inythine  nitfUl.- 

-  Eng-liah  Mechanics,"  from  is>i  to  lots.    Offer 
Goo.  Treadle  Sewing-  Machine.     Wanted  Smith1 

Ghee  tor  Dynai 
A  u'Si.p.Qas  Engine,  nearly  nowy  Clerk  a_petent, 

5hl|,b<iUdc|-L»Tm>U-— U.  I.TQX ,  &J,DukMLnat,  Olejarow. 

Lathe,  Sin.  eft.  Sin.  bed,  3-ipeed  wheel.  ISOlb.,  10 

Cooking  Apparatm.  containing  4  iteun  boiling 

r«nl'=»l  or  Ooni.nui,   or  cl<n,— LaW(,'weUt4-mail ,  HMkni./ 

L»rge  Screw.  S>  Inohet  long.  S  Inobee  dl«.,  with  not, 

Aquarium. 
Tricycle,  tw. 
Launch  Boiler.  3ft.  by  Win,  ratio*],  1 1 


Hume  and  SmolUtf.     "  Hirtory   o 
Wanted,  ModoIOatter  Tubt,  length  4 


CD  oandle-powei  Dynamo,  with  hand  wheel, limlaatad 
flleotrlfl  Scarf  Pin,  3-oeU  ooakat  bUCery,  Ibom, 
Plated  Bevolver>    eentrnl   Ore,   eoat    Ua.  SA,  med 

';,i:v,  "'■""ihSl"''™1  WhEl  °D™'-1"  "■  "■■*'* 

Siniil  eolloctlon  of  Anoient  Roman  Copper  Coin* 

■...  .  i^iul...  !  ,r  i  .-,LJ.-.      i'  "f  Forali-*  St^ft^,  «  oSen— a  W, 

Hit  Ineandeaoent  Lampa-  Leoe-Foi.  of  13  ond 


Wmtod,  QlMi  aeoppeMd  B«U".  »JjoQ 
Eioh*nge  Scribing;  Block,  anlUble  for  fittenoi 
Engilah  MechanJo,-  lajt  8  «!•,  ptgeefc  ,t ttfc 

$  in  im  a ,  w.  rSiiieS  n  J  f  »'l"-"«tm 

:rou-b[edDeerh.ound-Qreyhoand.a4ln.ihgulds. 


c  by  IS.  plite  glan,  Iroi 
sein.,  front  wheel),  all  ro 


CHA&GB   MR  ADVERTISING. 


K*CISM.  a  fill  L'ATIOX  an  FITTEE. 


W  i:Dlt 


( \  A'*  A  ."."      U  L"  I  L  Ij  I  S  li.— Araatenrs 


a 

Bngiiah  Concertina,  *B  keyi,  by  Murdoch  mod  Co., 
..- ■:■  i.  .  :..t-r  h..,,  m.a.    Wutllat«r  pern  «c  Hmnbii  Xrioiol«, 

Iwge  Intensity  Coll,  In  pollened  bo*,  Hln.  by  Mn. 

■      '     ■'    ■'        ■::'■     '      .'■'' 

Wanted,  *  good  SUrer  Stop  Watch,  or  model  Locomo- 
nwlthFllde-nlTitylloilcni.  So  rubbut.  IinhiniB.-B.Lo". 
A  sood  Bran  Stand,  *  Routing  J»ck,  good  Oyro- 

Sciiffer  and  Bndenbnrg    patent  ateel  tnbe  Steam 

Bennired.  J-pl*te  Ouner*.  with  long  footia,  rerflrHble 
Microscope,  mahogiiny  loot-up,  bandied  cue,  Jin. 
Wanted,  good  Concert  Mute.  Bxobnngo  11  months" 
Wanted.  Sin.  Bcrew-outting    Slide-real.   6ft.  gip  bed 

'  Bnwllah  Kaohanlo,"  Toll.  I.  to  ^Jjtt-^o 
ein.  Lathe    Heads,  looket  and  T-riK.  heaxy  fly 


Photographic    Apparatus,   i-plata. 

"  Ward  .nal.™!.  Onlur-,1  Inilrneter,"  lor  ani«ll  I 

ss-- 


Cremona  Monlds,  Blinding  Frai 


1MB.  Circular  Saw  and  Beoob  Top  rise*,  compiea, 
v- 1  - 1 ,  j.  j  jL..j  -      :;i,.^,-i,,'-  t 'Lriotl,1  Fbohiffiajhy,   L«(b«    ToJa 

Hydraullo  PreaB.  SO*  tone,  ateel  ejllay.  ia»*l 

High -olnai  Special  Launch  Ensino.  OtH.F-  hid 

-3roi>Bnnr"  Sociable  Convertlblo.    In   p"** 

■r--.-i-.'.ii  i-r- .  iHki:-  [liTonjbuui.  podala  lnalD4*4,     Offata  to  laiWP 

W*nt»d,  imtll  iron  Printing  Preen  and  Type,  fr 
Tboinai'i  Ciroolar  Feed  Be  arinr  nCachtne^a 
Hn.  Lathe-  all 


Barometer.  St 


■■■•x;::  V>- 


,rd  aCennrlal,  toll  gonfi  hi 


JSpieu'lId  Folii:-  Irlusie  St.rids.^hniiiJltUnj 
Fereral  amall  Bngrlnes.  Caitlnga,  4c,  4e.  1« 
"  BnBlinh  at ecbanic.''  i*et  H  ?"™a'"i^,  ^" 
Treadle  BIngor  6e wins;  Machine,  good  order,  oi 


Model  horizontal  Eng-lne.    l.ln.  bore.  Ijln.  ltrokt 


anted'good.  tlngie ;  wS 
tl  to  now.    A-leo  lath* 


liood  DaokGnn,: 

Safety,  ball' to  all  i 

Oaa  BnKlne,  model,  or  hot-air.  wanted.    Offere'" 
SIItu  ft.»»«r,  two  1'o.t.i  Buurtee,  tw»  Umiw P.,  Bel  i 

"  Burg-h's  Marine  Engino^rlny  and  Coll 
Aqoantliy  of  ThesloBJoal  Books.  Bich*ngeUi 
Venial  Engine,  tlla.  bote.  3|in,  itrokc,  i-.ee)  tbatt 
-  Knowledge,'"  l'J  Vole,  complete,  aabonad.  Wast 
Violin,  iweottono.  I  aiie,  lult  beginner.    Biehanp 


Leather  Belting-,  b«i   )::i.l  - ; 
Thr>*   oiybydrogen     Blowpipes 


■   llqnli 


>    Armature,   Qal 


it  Oaa   atocti  and  Dloe  and  ouh  for  51  Lath 
{Continued  on  page  VI.) 
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PRACTICAL   ELECTRIC  BBLL- 
FITTIIG.-VII. 

Ooaneotinff-up. 

THE  following  diagrams  show  the  various 
ways  of  connecting- up  bells,  indicators, 
Ac,  and,  though  the  most  usual  methods  are 


Fig.  49  shows  a  simple  circuit  consisting  of 
push,  battery,  and  bell.  The  cover  of  the 
push  P  has  been  removed,  showing  the  con- 
nections to  the  contact-springs,  one  of  which, 
for  the  purpose  of  distinction,  is  shown 
darker  than  the  other.  The  bell  B  (shown 
in  detail  in  Figs.  17  and  18,  page  524)  has 
its  cover  on  ;  thus  none  of  the  movement  is 
visible.  Z  and  C  are  the  respective  poles 
of  the  battery  D.  On  the  two  springs  of 
the  push  being  pressed,  together  the  current 
flows  from  the  positive  pole  C  of  the  battery 
to    the    terminal    L,    through   the   bell  to 


wire  is  shown  thicker,  in  order  to  ;  make  the 
diagrams  clearer. 

Fig.  50  is  a  simple  bell  circuit  with  earth 
connections,  the  circuit  being  completed  be- 
tween the  two  plates  E  E  by  the  earth.  The 
wire  from  the  zinc  of  the  battery,  and  one  of 
the  wires  from  the  push,  are  fastened  to  the 
water-pipe  in  the  manner  described  on 
page  335. 

Fig.  51  shows  the  method  of  connecting 
two  or  more  pushes  so  as  to  ring  the  same 
bell.  The  pushes  are  here  shown  with  their 
covers  on,  the  buttons  being  represented  by 


town,  nearly  every  building  may  require 
vme  little  modification  of  the  arrangements 
ire  described. 

VOX*  XLYXLr-Vo.  U08. 


terminal  E,  and  thence  by  the  wire  and  push- 
springs  to  the  negative  pole  Z.  Both  in  this 
and  the  following  figures  the  ;Z  or  return 


the  black  dots.  Pressing  the  button  of  either 
of  the  pushes  a,  b,  c,  d  completes  the  circuit 
causing  the  bell  B  to  ring. 
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•sent  by  nw 
be  mug  aimu 
om  one  push,  the  be  lis  bein 
•we  distance  apart,  as  in  separate  room; 
On  tbe  button  of  the  posh  P  being  presse 
in.  the  correal  flan  from  the  positive  pol 
C  of  the  buttery  through  the  posh,  and  tdon, 
the  Wire  «  to  rf.  where  it  divides,  half  (if  the 
bells  are  of  eqns]  resistance)  passing  througl 
the  bell  B.  end  half  through  the  bell 
B".  When  belli  era  arranged  parallel  lib.' 
this,  care  should  be  taken  to  insure  the  re- 
sistance of  the  coils  of  each  bell  being  as 
near  alike  as  possible,  or  else  to  pot  the 
bell  with  the  lowest  resistance  the  farthest 
from  the  battery,  so  that  the  resistance 
of  the  line  compensates  for  its  lowc 
If    there 


tktfAr/*tt 


El 


=*$> 


must  also  be  taken  to  provide  sufficient  bat- 
tery power,  the  largest  siied  cells  being  used. 
The  practice  of  splitting  np  a  battery  of 
smaller  cells  into  two  halves,  and  connecting 
the  halves  parallel,  is  not  advocated  unless 
absolutely  necessary,  it  being  far  preferable 
to  employ  larger  sue  cells. 

Fig.  53  shows  a  similar  arrangement 
that  in  tbe  previous  figure,  only  each  bell  is 
rung  singly,  the  bells  being,  as  before,  in 
separate  rooms.  A  three-point  switch,  W, 
of  the  form  shown  in  Fig.  47,  is  used,  being 
fixed  near  the  push  P.  If  the  button  of  the 
push  is  pressed  while  tbe  arm  D  of  the 
switch  W  is  in  the  position  shown,  the  ter- 
minal a  is  connected  to  e,  and  the  bell  B  will 
ring  ;  but  if  the  arm  of  the  switch  is  moved 
over  to  the  opposite  side,  the  terminal  u  is 
connected  to  b,  and  if  the  posh  is  now 
pressed  tbe  bell  B~  will  ring  instead. 

Fig.  64  shows  how  bells  axe  connected  in 
series,  so  that  by  pressing  the  posh  P  tbe 
bells  B't  B*,  and  B*  can  be  rung  simul- 
taneously. The  bells,  to  ring  satisfactorily, 
most  be  either  single-stroke  or  of  the  form 
shown  in  Fig.  19,  p.  425.  Tbe  cells  of  the 
battery  for  this  purpose  (the  size  of  which 
cells  will  vary  according  to  the  size  and 
construction  of  the  bells  used)  most  be  of 
sufficient  number,  connected  in  series,  so  as 
to  obtain  the  E.M.F.  necessary  to  force  the 
required  current  through  the  high  resist- 
ance necessitated  by  placing  the  bells  in 
series.  p,  C.  A. 

{To  bt  continued.') 


•ill  run ;  the  wire  is  then  drawn  out 

■unners,  and,  as  those  project,  keeps  clear  of 

the  standing  wires  on  the  poles.    When  drawn 

many  bells,  care     >ut  the  wire  ia  viced  up 


RENEWING     TELEGRAPH    AND 
TELEPHONE  WIRES. 

THE  f  reqnent  interruptions  causal  by  earths 
and  contact*  during  renewal  operations 
have  at  all  times  been  a  source  of  much,  annoy- 
ance to  telegraph  engineers.  Considerable 
attention  seems,  however,  to  have  been  given 
to  the  matter  lately,  and  various  appliances 
bave„  been  designed  to  avoid  stoppages  from 
this  cause,  and  to  maintain  uninterrupted 
s^ni  tannics tion  while  new  wires  are  being  run. 
Particular*  have  been  furnished  of  another 
sppliwoe  designed  and  patented  sometime  ago 
by  the  Caledonian  Railway  Company's  engi- 
neer, Mr.  Dunn.  Practically  perfect  results  are 
■aid  to  have  been  obtained  by  means  of  this 
tool  ;  while  the  use  of  it,  instead  of  retarding 
work,  as  might  seem  at  first  sight  to  be  the 
sa»*,  facilitates  it  to  such  an  extent  that  at 
least  li  yet  cent,  more  can  be  done. 

The  runner,  at  shown  in  the  sketch,  U 
attached  to  tbe  arm  by  transverse  ji 
■  * — linching  screw,  and  the  or 
ee  pulley,  over  which  the  n 
e  pulley  is  a  special  feature  of  the 
VsA.  ai  it  offers  little  or  no  resistance  to  the 
*.ie.  end  in  drawing  out  enables  one  man  to  do 
tin  K'jrk  hitherto  done  by  two. 

Is*  -scouring"  and  "skinning"  which 
tax*  pfarw  when  wire  is  drawn  over  rough 
%!-jiui  or  over  arint  against  insulator  bolts 
.;  vjwtt  r'-gi<i  surfaces  are  also  completely 
•,'/».*Vrt,  and  the  wire  is  got  into  position 
•  .•.ir/.  it*  i!k  coating  being  broken  or  in 
V'.v  aky  Jttpai/ed. 

Ta*  BDMfaod  iA  using  is  as  follows  :—  Ono 
ruber  i»  acswhtrl  to  a  king  arm  on  each  pole 
k.-jcg  *.i»  t&?..'iL.  v**r  which  a  coil  of  new  wire 


ilxohauged  with  the  old  wires,  after  which  the 
latter  are  out  down.  The  whole  process  is  gone 
through  without  the  new  or  old  wire  getting 
foul  of  any  other  wire  on  the  poles,  and  as  this 
result  is  obtained  not  only  without  prejudice 
to  the  speed  of  work,  bnt  with  very  consider, 
able  acceleration  to  it,  it  ia  expected  that  the 
tool  will  be  generally  introduced. 

It  will  be  apparent  that  it  is  much  easier  to 
lift  the  bight  of  the  wire  on  to  the  runners  as 
it  is  being  drawn  out  than  to  thread  the  wire 
over  the  arm  between  the  insulator  and  the 
-ioIe,  as  is  done  under  the  old  system, 

A  number  of  appliances  had  been  designed 
and  tested  by  Mr.  Dunn  ;  but  it  was  found, 
after  considerable  experience,  that  the  one  now 
escribed  is  most  suitable  for  the  work.  Its 
Advantages  are  that  it  is  light  and  portable, 
and  can  be  quickly  and  securely  attached  with- 
out boring  or  cutting  the  arm.  It  provides 
complete  immunity  from  interruptions,  and 
facilitates  the  work.  It  prevents  injury  to  the 
anti -corrosive  coating  of  the  wire,  and  adapts 
itself  to  the  system  of  drawing  wires  out, 


BRIN'3    IMPROVEMENTS    IN 
BLEACHING. 

THE  Brin  process  of  manufacturing  oxygen 
is  gradually  finding  many  fields  of  uee- 
fulnesain  the  industries,  one  of  the  latest  being 
the  bleaching  of  fibrous  substances  by  chlor 
ozone  in  the  manufacture  of  paper.  This  pro- 
cess has  been  recently  patented  by  the  Messrs. 
Itrin  themselves,  and  is  thna  described :  The 
pulp  of  the  fibrous  materials  is  thoroughly 
trashed  before  or  after  it  leaves  the  breaking 
engine,  and  after  having  been  mixed  with  a 
quantity  of  water,  if  necessary,  to  make  it  of 
tbe  proper  consistency,  it  is  run  into  a  uhnrn 
or  vessel  fitted  with  revolving  beaters  or 
paddles,  or  with  other  suitable  means  for 
agitating  the  pulp.  This  churn  or  vessel 
should  be  so  constructed  as  to  be  readily  closed 
to  prevent  escape  of  the  gases  used  in  the  treat- 
ment. The  pulp  is  violently  agitated  in  the 
chum  or  vessel  by  the  beaters  or  their  equiva- 
lents, and  whilst  agitated  the  pulp  is  subjected 
to  the  action  of  a  mixture  of  chlorine  and 
oxygen  gases  wbioh  have  been  electrified  and 
ro  admitted  into  the  churn  or  vessel,  which 
may  be  most  conveniently  effected  by  means  of 
.  perforated  pipe  situated  at  the  bottom  of  the 
burn  or  Teasel,  The  electrifying  »f  the  chlorine 
and  oxygen  may  be  done  in  an  apparatus  such 
as  is  used  for  producing  ozone  from  oxygen,  and 
the  electrified  mixture  of  ohlorine  and  oxygen 
is  called  chlor-ozone.  After  the  pulp  has  been 
treated  by  agitation  in  the  presence  of  ohlor- 
otone,  the  pulp  may  be  thoroughly  washed  and 
be  then  used  in  the  ordinary  manner  in  tbe 
mannfacture  of  paper.  Auy  chlorine  and 
oxygen  which  escapes  from  the  ohuru  or  vessel 
and  has  not  been  absorbed  as  chlor-osoae  by  the 
ulp  during  the  agitating  or  churning  opera- 
ion  may  be  re-electrified  so  as  to  be  reconverted 
i  chlor-ozone,  and  be  used  again  in  the  process, 
r  the  osygen  may  be  employed  to  revivify  the 
tide  of  manganese  or  other  metallic  oxide  used 
i  the  manufacture  of  the  chlorine  used  in  the 
process.  Illustrations  ef  the  apparatus  are  not 
ecesaary  ;  but  there  is  a  container  of  oxygen 
%»,  and  a  retort  partly  immersed  in  water 
contained  iu  a  vessel  or  boiler  which  oan  be 
heated  by  auy  suitable  means.  Into  the  retort 
are  placed  the  matters 'from  which  the  chlorine 
is  produced — for  example,  black  oxide  of  man- 
ganese   and   hydrochloric    acid.      Oxygen    in 


sufficient  quantity  to  form  the  required  mix- 
ture of  chlorine  and  oxygen,  and  at  the  same 
time  to  revivify  the  black  oxide  of  manganese, 
is  admitted  to  the  retort  from  the  container  by 
a  pipe  leading  down  into  the  black  oxide  of 
manganese  in  the  retort.  The  oxjgen  and 
chlorine  pass  by  a  pipe  from  the  retort  into  I 
wash  bottle,  and  therefrom  inf 
to  effect  which  the  bell  of  the  „ 
be  caused  to  rise  by  adding  weights  . 
withdraw  the  gases  from  the  retort  and  wash- 
bottle.  When  the  bell  is  full  the  weights  are 
removed,  and  the  gases  by  the  descent  of  tbe 
bell  are  expelled  through  a  pipe  into  an  orate 
generator,  in  which  they  are  highly  electrified 
and  converted  into  ohlor-osone,  The  electrified 
gases  (chlor-ozone)  pass  from  the  generator  by 
a  pipe  into  a  vessel  in  which  the  pulp  is  placed 
snd  agitated  by  a  stirrer.  The  pulp  thus  treated 
is  removed  and  used  for  paper-making,  whisk 
may  be  performed  in  the  usual  manner.  -  The 
oxygen  and  ohlorine  which  arise  from  the  pulp 
drawn  baok  by  a  pipe  into  another  gaa> 
.  ber  by  the  bell  thereof  being  made  to  rise  by 
adding  weights,  and  after  it  has  become  filled, 
by  removing  these  weights  the  gases  are  by  the 
descent  of  the  bell  forced  back  into  the  retort 
to  be  again  used  in  the  process.  The  pipes  art 
furnished  with  valves  and  cocks  to  control  the 
supply  and  direction  of  flow  of  the  gases. 


GEARING.-XI. 


-(Cm 


aed.) 


IN  our  last  we  went  through  the 
construction  of  a  pair  of  screw-wheels 
designed  for  mutual  and  equal  gear,  determin- 
ing the  relations  which  subsist  between  the 
different  dimensions  by  the  graphic  method  of 
the  laying  down  of  lines.  In  this  I  shall  show 
how  the  same  result  can  be  obtained  by  simple 
calculations  based  on  the  functions  of  triangles, 
I  shall  also  describe  how  in  various  ways  the 
relations  of  sorew-gears  can  be  conveniently 
modified,  so  that  although  they  ate  not  em- 
ployed to  anything  like  tbe  extent  of  the  other 
gears  previously  described,  they  have  the  ad- 
vantage of  a  great  range  of  adaptability,  and 
afford  in  the  lighter-running  mechanisms  s 
simple  means  of  transmitting  power  between 
shafts  too  inosnveniently  situated  in  relation 


required  to  make  another  to  gear  with  it, 
either  at  right  or  at  any  other  angles.  We 
want  to  determine  the  pitches,  the  angles,  and 


brought,  we  find  they  are  eight 
find  the  circumferential  pitch  (s 
Fig.  67,  p.  593)  taken  on  the  pitch  circle  to 
be  lftin.,  the  normal  pitch  {Jin.,  the  divided 
axial  pitch  about  ljin.,  and  the  angle  of  teeth, 
measured  on  a  short  section  of  the  same,  38', 
all  these  dimensions  being  taken  on  the  plans 
of  tbe  pitch  circle.  These  measurements  may 
all  lack  strict  aocuraoy,  owing  to  the  difficulty 
of  taking  them  on  twist  gears ;  bnt  they  am 
near  enough  for  our  purpose.  We  can  plot 
these  dimensions  down  in  the  form  of  a  right- 
angled  triangle  aa  described  in  the  last,  Fig.  63 
p.  593,  or  we  oan  calculate  them  all  one  from 
the  others,  and  take  the  mean  of  the  results 
which  will  then  be  very  accurate,  and  after- 
wards design  and  make  our  new  wheel 
thereto,  to  work  at  any  angle,  or  having  anj 
diameter  required. 
The  circumferential  pitch  =  l?,in.,  which, 
ultiplied  by  8  =  9jin.  circumference,  or  Sin. 
full,  pitch  diam.   The  angle  of  teeth  is  38*  with 


eAP   (°the  screw-thread*  a 
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gle  8  of  38'  with  the  base  AM  (=  the 
t  the  axial  pitoh),  and  the  height  of  the 
idioalar  P  M  =  9JIu.  (■=  the  total  ' 
rential  pitoh),  Sow  -—  -  the  base, 
tal  axial  pitch.  The  tangent  of  the 
9,  of  3S"  =  -781.      Hence  —'}"-  =  12*17 


f>e*/f 


rte./f 


12ia.,  which  oorreapoads  very  nearly, 
i  way  we  are  tolerably  euro  that  oar 
a  a  porfcfca  ot  a  multiple  threaded  true 
if  I2ia.  primary  pitch,  and  38"  of  angle, 
we  measure  that  primary  axial  pitch 
f,  which  Is  impossible,  we  might  2nd  it 
hat  greater,  or  less,  than  our  calculation 
jeoan.Be  its  determination  rests  mainly 
accuracy  of  the  angle  of  38",  which  is 
rily  taken  on  a  short  length  of  the 
and  therefore  liable  to  error.  The 
ement  of  the  divided  axial  pitoh  will 
:y  be  out  a  little  also.  The  raeasure- 
f  the  circumferential  pitoh  should  be 
,  being  moat  easily  obtained  on  the  face 

)w  proceed  to  calculate  the  normal  pitoh 
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f  data,  and  see  if  it  coincides  with  the 
leasnrement.  Prom  the  properties  of 
gled  triangles  we  have  the  relation 
T)  AM  x  sin.  9  =  MD,  and  P M 
I  =  M  1>.  We  measured  the  divided 
toh  as  1  Jin.,  and  the  c  iron  inferential 
lVuin.  Let  the  first  coincide  with  the 
.  in  Fig.  77,  the  base  of  the  triangle 
and  hypothenuao  ot  the  triangle 
nd  the  second  coincide  with  tie  line 
perpendicular  of  the  triangle  M  A  1*, 
ithennse  of  the  trianjrlo  PHD.  Then 
of  33J  being  -S1SSB,  we  have  AM 
=  llin.  x  ■W6M  =  -psUMbi,  =  M  d, 


\r,e.fj, 


ial  pitch.  Also  the  circumferential 
ing  l'/i.ia,  the  cosine  of  38°  being 
e  have  l'!875in.  x  -78301  -  -9S47Glin. 
■  normal  pitoh.  Each  result  is  bo 
..  tf-at  we  can  accept  this  dimen- 
snfficiently  close  to  the  normal 
ir  all  practical  purposes.  From 
oeniions,   therefore,  of  eight   seraw- 


threadi  of  12in.  primary  pitoh,  ]Jin.  nc 
mal  pitch,  and  3S°  of  angle,  we  can  at  on 
make  other  wheels  for  mutual  gear.  The  di 
gram,  Fig.  77,  is  merely  introduced  to  render 
these  relations  or  functions  more  clear  to  t 
student.  But  the  advantage  of  a  simple  mea 
>i  (nlflnlrtlnti  is  that  itenables  one  to  verify 
the  approximate  dimensions  taken  frt 
wheel  itself,  and  to  detect  ' 
mathematically  minute. 

In  our  last  article,  page  St 
posed  two  screw  wheels  in  mutual  gear, 
having  the  same  number  of  teeth  and 
being  of  the  same  angle,  aud  hand  of 
thread.  To  obtain  the  relations  of  such  wheels 
by  calculation  :  in  Fig.  78  let  0  -  the  anglt 
between  the  axes  of  the  wheels,  p  and  e'  ■  th< 
angles  between  the  wheel  teeth,  and  theii 
transversa  planes,  or  the  planes  perpendicular 
to  their  axes,  on  which  the  circumferential 
pitches  are  measured.  Evidently  ia  Fig.  7S, 
^  +  $?  +  6  <■  180s,  and  are  therefore  comple- 
mentary to  each  other,  a  point  to  be  noted  in 
succeeding  figures.  Let  a  c  represent  the  nor- 
mal pitoh,  and  a  b  the  circumferential  ditto. 
The  angle  aba  is  equal  to  the  angle  p.  Then, 
a  t>  =  j«—  -— ,  Let  a  c  =  lin,,  then 
=  a  b.  The  Bine  of  43°  is  -70710,  hence 
■"0710  "  Hlin.=fli.  Conversely  a*  x  sin. 
46°  m*e. 

We  can  also  calculate  the  tooth  length.  The 
angle  b  d  e  =  the  angle  p.  Then  id  =  6±- 
Call  6e=3in.,  then  i  i  will  equal  .jf"-^-"  4-24in. 
the  tooth  length. 

Lastly,  if  there  are  12  teeth  in   the  wheel, 
then,  since  n  6  m  1-ilin.,  ab  x  12  »  10  9in.oirc,, 
5}in.  pitch  diam. 

The  relative  numbers  of  teeth  ia  these  gears, 
le  angles,  and  the  ''handing"  of  the  tooth- 
threads  may  vary,  aad  yet  the  wheels  work  truly. 
In  a  pair  the  threads  may  be  both  right. handed, 
or  both  left-handed,  and  in  each  case  the  axes 
of  the  wheels  must  cross  each  other 
ngle  greater  than  the  angle  of  repose,  which 

W'   for  iron  and   iron  ;  and  the  angle 

hieh  these  axes  oross   will   be  equal  to  t 

im    ot    the    angles    of    their    spirals.     In 

Fig.   78    those    angles    make    45"    with    the 

axes,  hence  the  latter  oross  at  45°  +  45°  -  90'  oi 

angle.    But  suppose  the  two  wheels  of  a  paii 

were  made,  the  oao  with  a  right,  the  other  with 

a  left-handed  spiral,  then  the  angle  of  their 

es  would  be  'equal  to  the  iifferenct  in  these 

gles — thus,  46°  +  45°  =  0 ;  in  other  words, 

their  axes  would  be  parallel  (Fig.  79). 

igle  ot  45°  in  Fig.  73  is  the  exaot  bi- 
section  of  the  angle  00°  of  the  axes,  and  this  is 
advantageous  relation.  But  suppose 
the  tooth  angles  f  and  p-  were  30"  and  fiO'  re- 
spectively. This  would  alter  every  relation 
except  the  normal  pitch,  which  aioi 
remain  equal  in  wheels  gearing  together.  Thus 
in  Fig.  80  the  lineof  30"  and  «0"  represents  the 
tangent  passing  through  the  pitoh  point  0, 
common  to  the  helices  of  both  wheels,  and 
coincides,  therefore,  with  the  tooth  diagonals 
at  that  point,  The  angles  of  the  tooth  on  wheel 
A  are  60° ;  those  on  wheel  B  3D'.  A  and  B 
have,  therefore,  helices  of   different  primary 
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pitches,  thon-jh  the  number  of  the  helices,  and 
their  normal  pitches  are  alike.  The  circum- 
ferential pitch  of  A  is  less  than  that  of  B,  and 
therefore  its  diameter  ia  less,  p  represent*  the 
tooth  angle  ot  A,  f  that  of  B 


=  ah.    As  before,  let  a 
fiO'  is  -8(1102.     V^-  = 


The  s 


av,<> 


=  115in.     Then 
mi.  *>     -ati-joa 
I-15in.  x  12  teeth  =  13--t0in.  oirc.  =  4|in.,  full 
pitch  diameter  of  A. 
Again,  the  sine  of  30'  is  -MOO,  -£L  =  J&. 

=  2in.      Then    2in.  x   13    teeth  =  24in.  ciro. 
=  7,;io.  full,  pitch  diam.  of  B. 

So  that  though  we  have  the  same  number  of 
teeth  of  the  same  normal  pitoh  as  in  Fig.  7S, 
yet  the  difference  iu  tooth  angle  makes  the  cir- 
cumferential pitches  -Jul  diameters  very  un- 
equal in  the  two  wheels  A  and  B.      Hence  the 


diameters  of  anch  gears  are  not  proportioned  to 
their   normal,    but    to    their  circumferential 

It  is  oometimes  convenient  to  gear  together 
shafts  which  cross  at  other  angles  than  IK)'.  In 
Fig.  81,  let  the  angle  9  between  the  axes 
equal  52',  and  the  teeth  have  the  same  obliquity 
on  both  wheels,  or  IS-   =  2G°  =  iandp.  Then 


n  these   the 
>like,  i 


ferential  i 
Fig.  78.  Again,  1 
in.     Then   ^i-- 


>i  =     *&s 


43837 

2-28in.  We  see  again  how  the  diameter  is 
governed  by  the  oagle  of  obliquity  of  the 
teeth.  Iu  this  case  a  £  =  2"28in.x  12-27"36in. 
J,  =  Kfin.  pitch  diam.,  against  5Jia.  p.d. 
Fig.  73.  Yet  each  wheel  has  the  same 
number  ot  teeth,  anil  the  same  normal  pitch 
■ .'.    But  ia  Fig.  81  the  frictioa  due  w  sliding 

The  angle  of  the  common  tangent  to  the 
teeth  may  vary  between  P  and  P'  until  in 
i  cases,  where  the  axes  oross  diagonally, 
the  tangent  liae  wfawWw  with  one  of  the  axes, 
aad  thea  its  wheel  is  no  longer  a  screw,  bnt  a 
ipvr  wheel  gearing  into  a  helical  wheel.  In 
such  coses,  though  the  normal  pitch  is  the 
the  circumferential  pitch  of  the  helical 
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absolutely  coincident.  Fig.  82  represent!  a  Rear 
of  this  mixed  character,  A  being  a  apnr  wheel 
gearing  into  a  screw  wheel  B.  The  same 
ualculAtioos  obtain.  IaBc  =  38s,  then  .  ** 

■    Im-    m  no  =  l-eain.    Then  l-821n,  x  12 

-61566 
testh  -  19+4in.  oiro.  -  6Jin.  bare,  pitch  diara. 
But  in  A  the  sine  of  90°  being  1,  and  a  b  being 
1,  then  f  ~  unity,  so   that   the  normal   and 
oironmferantial   pitches   in  A  are  alike,  and 


paper  templet,  whose  use  was  illustrated 
in  the  last  article,  Fig.  TZ,  p.  594,  that 
the  principle  of  the  gear  cannot  be  affected,  if 
instead  of  wrapping  the  diagonal  lines  which 
represent  the  tooth  centres  around  a  circular 
block,  we  spread  them  oat  upon  a  plane  aurface, 
so  making  a  ratk.  The  rack  will  then  be  a 
screw  gear  of  infinite  radios,  and  a  screw  pinion 
will  drive  it.  And  the  angle  of  the  rack  teeth 
may  be  identical  with  that  of  the  teeth  of  the 
■crew  pinion,  or  the  common  tangent  tine  ma; 
be  snoh  that  the  tooth  angles  shall  be  unequal, 
as  in  Fig.  80,  so  long  as  their  nnni  make  np  the 
required  angle  between  the  axes.    In  Figs.  *" 
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81,  arc  shown  screw  wheels  gearing  into 'racks. 
As  we  have  had  wheels  with  equal  angles,  so  in 
Fig.  83  we  have  a  rack  and  wheel  with  equal 
angles.  As  also  we  have  in  Fig.  82  a  screw 
wheel  working  with  a  spur  wheel,  so  in  Fig.  84 
we  have  a  screw  wheel  working  with  a  spar 
rack.  In  Fig.  33  the  normal  and  the  circum- 
ferential pitches  of  the  teeth  wonld  be  alike, 
in  Fig.  Hi  they  would  be  the  same  in  A  and  B 
respective!;  as  in  A  and  B  of  Fig.  82,  the 
angles  being  alike. 

Since  the  direction  of  the  common  tangent 
line  to  a  pair  of  gears  governs  the  angles  of 
their  teeth,  the  tooth  angles  at  the  point  of 
tangency  must  be  equal,  and  where  the  tangent 
line  bisects  the  directions  of  the  axea  of  a  pair 


of  equal  gears,  as  iu  Fig.  78,  o  and  o/  are  alike, 
and  the  primary  pitch  is  the  same  in  each. 
Bnt  wheels  of  unequal  size,  for  different  velo- 
city ratios  are  often  required  to  gear  together 
two  to  one,  three  to  one,  (to.,  and  then,  though 
the  tooth  angles  to  the  common  tangent  are 
the  same,  the  difference  in  diameter  alters  the 
primary  pitch.    So  that  in  Fig.  So,  geared  two 


to  one,  where  the  angles  $  and  «v  are  equal,  and 
the  normal  and  circumferential  pitohss  re- 
spectively alike,  the  primary  pitch  of  A  wonld 
be  twice  that  of  B.  If  the  tangent  line  were 
snoh  that  s  and  «v  were  unequal,  as  in  Fig.  80, 
then  the  primary  pitches  wonld  be  modified 
thereby,  and   not   be  strictly  proportional  to 


In  Borew-gears  there  is  no  rolling  contact, 
but  sliding  only,  contact  between  teeth  taking 
place  (in  theory)  at  a  mathematical  point,  at 
the  point  of  common  tangency  to  the  pain  in 
gear.  Contact  begins  at  one  edge,  and  passes 
from  one  side  of  the  testh  to  the  otber.  The 
friction  is  excessive,  being  most  of  all  when  the 
angle  of  the  common  tangent  to  the  teeth 
divides  the  direction  of  their  axes  unequally, 
making  the  teeth  of  one  wheel  longer  than 
those  of  the  other,  least  of  all  when  it  bisects 
the  axes. 

I  have  been  somewhat  precise  in  explaining 
the  designing  of  these  screw  gears,  both  by 
graphic  methods  and  by  calculation,  because  a 
clear  understanding  of  these  fundamental 
constructions  will  enable  us  the  better  to 
pursue  the  study  of  the  kindred  forms  Co  fol- 
low, which  will  form  the  subject  matter  of 
succeeding  articles.  J,  H. 


TH  B  BUITANNI A  COMPANY'S  REGIS- 
TERED BCREW-CTJTTING  GUIDE. 
THIS  appliance,  which  has  just  been  intro- 
duced by  the  Britannia  Company,  of  Col- 
chester, can  be  used  on  any  lathe.  By  its  use 
the  workman  can  regulate  the  depth  of  ont  to 
the  greatest  nicety,  and  the  use  of  the  chalk 


the  following  cot.  It  only  requires  to  be  bolted 
upon  the  saddle  of  a  screw-cutting  lathe,  snd 
a  projecting  stud  or  screw  fixed  in  the  middle 
slide  engages  the  stop.  It  oan  also  be  used  on 
ordinary  lathes  with  slide-rest ;  in  this  case  il 
must  be  fixed  to  the  bed.  It  is,  in  our  opinion, 
a  cheap,  handy  tool  whioh  has  long  bean  wanted 
by  engineers,  and  will  also  be  appreciated  by 


ON  THE  CHANGES  PRODffCID  BT 
MAGNETISATION  IN  THE  DIMM- 
SIONS  OF  RINGS  AND  RODS  OF 
IRON  AND  OF  SOME  OTEB 
METALS.* 

By  SHBLFORD  BlDWELL,  M.A,  F-B..S. 

IN  a  papsr  eommunioated  to  the  Royal  Society 
in   1885  I  "Boy.  Soo.  Proo.,"  Vol.  XL,  ISM, 
No.  'H2,  p.  1091,  the  author  has  shown  that  las 
elongation  which  an  iron  rod  undergoes  when  nte- 
-  ' -J  does  not,   as  had  been  generally  beOieved, 
unchanged    at    a    maximum    when  tbt 
ising  force  exceeds  that  which  is  sufficient 
produce  so-oalled  saturation.    On  the  nouttuj, 
finds  that  when  the  magnetising  force  is  ■■> 
timully  increased  beyond  this  limit,  the  elongatim 

gradually  less  snd  leu,  until  the  rod,  after 

lining  to  its  original  length,  ultirast»lr 
™—  actually  dmrur  than  when  in  th«  is. 
raetised  condition. 

'he  experiments  described  in  that  paper  an, 
however,  open  to  objection,  on  tbe  fullcwia* 
grounds:— (I)  The  Gild  due  to  the  magnetsnar 
solenoid  was  not  quite  uniform ;  (2)  the  sStltf 
the  ends  of  the  rods  was  uncertain,  and  might  kin 
played  some  material  piri  in  the  production  of  the 
phenomena  in  question;  (3)  all  the  rods  tued  is 
the  experiments  retained  a  certain  amount  if  per- 
manent magnetism  ;  (!)  the  experiments  mipt 
with  advantage  have  been  carried  farther.  The 
paper  now  offered  to  the  Society  contains  an  aceosnl 
""  some  new  experiments  which  were  designed  to 
■et  the  above  objections. 

Objections  (1)  and  (!)  were  met  by  using  riagi 
instead  of  rods  of  iron,  observations  being  read*  of 
ths  obanges  whioh  occurred  iu  their  ^'— — *tti 
under  the  influence  of  various  magnetising  furat 
obtained  by  passing  currents  of  electricity  throork 
coils  of  wire  encircling  the  rings.  To  remove  m 
third  objection  the  rings  were  demagnetised  bein 
every  observation,  by  a  iiKudii'iiiii.ii  ■.)  tin  l-;i-: 
described  by  Prof.  Swing  in  the  "PhiL  Trass,- 
Vol.  176,  p.  G87.  And  lastly,  the  battery  employed 
—as  increased  from  seven  Grove's  cells  to  thirty. 

After  an  explanation  of  the  precautious  takse  to 
guard  against  the  effsots  of  current  heating,  a 
account  is  given  of  some  experiments  with  tarts 
rings  arranged  in  slightly  dilfcrent  ways,  and  the 
results  are  compared  with  those  of  an  exparhseat 
made  under  similar  conditions  with  a  straight  rod. 
It  was  foand  that  in  their  general  character  ths 
phenomena  of  elongation  and  retractioa  were  just 

in  both  oases,  and  were  in  cluse  sfttt- 

h  those  of  the  former  paper.    The  duTer- 
mere  details  were  not  greater  Uiaa  wosii 
probably  be  found  to  occur  iu  different  specimen 
of  the  same  form. 

ig  satisfied  that  these  curious  effects  of 
magnatlsm  wsre  prsetlcally  independent  of  tbe 
form  of  the  iron,  and  having  regard  to  the  fact  tax 
it  wsa  much  easier  to  obtain  intense  fields  with 
itraignt  than  with  cinder  solenoids,  the  anthor 
thought  it  worth  while  to  make  some  further  ei- 
periment*  with  straight  rods.  The  metals  used  is 
addition  to  irea  were   cobalt,  nickel 

steel,  and  bismuth;  and  ttte  highest  

force  reached  about  B40  C.G.S.  units,  the 
~.  the  eld  experiments  having  been  290. 
It  was  found   that  the  retraction  of  the 


mark  or  any  such   expedient   is  unnecessary. 

in  be  used  for    inside   or  outside  screw-  was  nuaiiy  as 

cutting,  or   other  work  requiring  uniformity,  length  of  there 

It  saves  time    from  insufficiency  of  cut.    It  slimit  was  be.-.  -„- •  ■         , 

pnrmu  th.  b™.kms  of  tool,',  th,  wo  A  fZ2SftJBS.XE.HCe* 

bring  ton  mil  b_ i  tj» cmtm    It k  .  ritaM.  'TjgSttfiSSS  IS  ™ 

stop  for  ornamental  drilling  and  fluting.  While  

the  lathe  is  catting  this  can  be  adjusted  for  *  a.  paper  read  befose  the BcryalBeeUtj. 
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interesting.   Noevidenoeofanyohnnge 
•pearsd   until   tie  magnetising  tarot 


magnetising  foroa 

I  the  1 ""  "L- 

1,  null  oontinuod  „ „ 

a  force  wu  about  400,  when  the  retraction 
•d  to  SO  ten -miUiootlu.  But  beyond  this 
i*  rod  gradually  beorat  lunger  again,  and 
tot  Leu  with  the  highest  fores  of  800  units 
F  three-fifths  of  its  maximum  amount.  It 
stained  that  the  maximum  retraction  did 
side  with  t  maximum  of  magnetisation,  u 
nve  been  tnipeeted  to  be  the  osse.  It  ii 
id  that  iron  and  nickel  might  ■ouibl] 
in  a  similar  manner  under  sufficiently  higt 
fliug  forces. 

i  tlio  suggested  that  some  specimens  01 
md  nioksl  might,  like  Iron,  begin  with  l 
rsliminary  elongation,  that  accounting  for 
arrstt's  observation  that  cobalt  undergoes 
on  when  magnetised.— A'u/ure,  Vol.  XXVI. 

■  and  ourvea  ere  given  showing  the  relation 
i  magnetising  force  and  thugs*)  of  length 

ith  was  foond  to  be  slightly  elongated  In 
ieldi,  though  no  change  oould  be  detected 
roes  of  less  than  ibont  600.  The  greatest 
on  obssrved  wai  about  1-S  tea -mill  ion  din 

ansae  steel   wu  almoit  unaffected.     The 
on  in  a  field  of  860  wu  estimated 
ie  fifty-  million tbi  of  the  length. 
It,  it  li  shown  that  the  mechanical  atref 

ith 

motion. 


h  part  of  the  observed  msg- 

ipendix  to  the  paper  contain*  evidence  of 
h   degree    of    accuracy  obtainable  by  the 

of  observation  employed.  In  the  voir 
ijority  of  the  measurements  of  elongation 
notion,  ths  probable  error  wu  less  than 
«nd-a-half  -millionth  part  of  an  inch,  or  one 
[-thousandth  of  a  millimetre  ;  and  the  re- 
experiments  msds  upon  different  days  {the 
u  having  been  in  the  meantime  dismantled), 

currents  of  ascending  and  of  descending 
i,  were  strikingly  concordant.    This  dee 
aion  is  attributed  to  the  perfection  of 

— ents,  which  rendered  it  possible  __ 
_e  of  a  wire  with  snch  sharpness, 
er  reflection  from  a  mirrorits  position  upon 
24ft,.  (782cm.)  distant  could  be  read  to 
of  a  scale  division,  each  whole  division 
lual  to  Join.  (0-64mm.)-  The  magnifying 
ras  such  that  a  change  of  one  two-and-a- 
Uonth  part  of  an  inch  (or  one  hundred- 
th of  a  millimetre}  in  the  length  of  the 
ler  examination  oansed  the  image  of  the 
move  through  about  three-quarters  of  a 
vision.  Mors  accurately,  a  soalo  division 
ods  to  0-00001 8mm. 

mrrents  used    were    measured   by 

and  Perry's  commutator  ammeters,  and  the 
i  with  which  the  magnetising  feross  were 
d,  though  quite  sufficient  for  the  purpose 
iperimeute,  does  not  claim  to  be  very  high. 


IALS-HI8T0BICAL,  THBORBTI- 
CAL,  AND  PRACTICAL, 
following  notes  on  snndials  are  given  in  a 
cent  number  of  La  Nature  s— . 

Hintory. 
eed  of  fixing  the  division  of  time  graphi- 
cal have  been  felt  from  the  beginning  of 


l.-Snndial  of  the  Seventeenth  Century. 

d.    It  is  certain  that  the  Egyptians  found 

t  doing  it  In  the  apparent  motion  of  the 

No  sundial,  however,  has  been  found  m 


FlO.  4. -Universal  Sundial. 


'.he  antiquities  of  Egypt;  but  it  is  supposed  that 
the  inhabitants  of  that  country  observed  the 
length  of  the  shadow  of  the  obelisks  that  ware 
scattered  throughout  the  land,  and  that  they  cal- 
culated the  hour  from  that.  They  likewise  used 
clepsydras.  Wo  are  certain  that  the  sundial  was 
known  In  Judsa,  since  Isaiah  (750  is.( 
that  God  set  Ahsx's  dial  back.  Diogenes  Laertius 
attributes  the  invention  of  sundials  to  Aneximan- 
der,  and  Pliny  gives  the  honour  of  it  to  Anaxi- 
menee  of  Miletus  (600  B.C.).     Herodotus  says  that 

the  Greeks  received  this  invention  from  the  Baby- 
lonians, snd  Plutarch  asserts  that  the  Egyptians 
measured  the  height  of  the  pole  with  a  tablet ' 
the  form  of  a  tile,  making  a  sharp  angle  with  tl 
plane  of  the  level,  whence  we  must  conclude  that 
the  invention  of  the  equinoctial  dial  beli 

hem,  because  it  is  a  natural  consequence 
knowledge  of  the  obliquity  of  the  Ecliptic. 

The  Romans  did  not  know  of  the  sundial  till  the 
time  of  Cicero,  Caesar,  and  Cato.  Valerius  Heesale 
brought  one  from  Catena.  This  wu  placed  upon 
the  rostrum  ;  bat  it  could  not  have  been  accurate, 
as  it  wu  constructed  for  a  latitude  less  by  4°  BO' 
than  that  of  Rome.  The  Romans  alto  mads  use  of 
the  gnomon  ;  but  this  could  have  been  no  more 

orreet  than  obelisks,  on  account  of  ths  penumbra, 
"doreovsr,  it  oonld  indicate  the  hour  approxi- 
mately only  at  noon,  the  moment  at  which  the 


shadow,  being  shortest,  n 


Table  1 


11  If* 

nt' 

tfr. 

thisr 

aso'n  slaves  were 

nh 

To 

H!r 

s  attributed  the  invention  of 

with  a  straight  styli 
ilana  in  a  line  with  the  sun  and  the  style  that  was 
eld  vertically  intersected  the  oonoavity  uncording 
o  a  semicircle,  which,  receiving  the  projection  of 
the  shadows,  marked  on  it  the  sun's  height.  From 
Lhis  description  it  will  be  seen  that  this  kind  of  a 
dial  could  hot  have  been  of  very  great  utility,  and 
that  the  property  of   all  gnomons  resides  in  the 

1 as  at  present  employed  for  finding  the 

any  place,  sa  we  shall  show  further 

Despite  the   effort*  of  so  many  men  of  genins 
rhose  names  have  been  preserved  in  history)  to 


PIQ.  5.— Universal  Solar  Clock. 


discover  a  method  of  fixing  a  knowledge  of  the 
time,  the  sundial  wu  not  invented  till  the  day  on 
which  the  shadow  of  the  gnomon  wu  able  to  lie 
upon  the  snrfaos  or  wall  carrying  ths  hours.  Ons 
of  the  oldest  of  this  sort  of  apparatus  known  comes 
to  us  from  Phsnicia,  It  is  in  the  form  of  a  hollow 
ellipsoid,  with  a  horizontal  style,  and  hu  been  re- 
constructed by  the  present  learned  director  of  the 
Conservatoire  det  Arts  et  Mi'tiers  at  Paris,  where 

Since  ths  time  of  Vitruvius  (100  B.C.),  and  espe- 
cially aince  the  sixteenth  century  of  our  era,  the 
art  of  tracing  sundials  bu  been  enriched  with  all 
the  data  of  geometry  and  mathematics. 

To-day,  this  branch  of  science — gnomouios — is 
established  in  theory  noon  an  infallible  basis.  The 
neglect  of  this  valuable  object  for  regulating 
watches  could  not  be  explained  did  we  not  know 


comprehensible  to  all. 

Is,  more  or  less  ornamented,  have  been 
sd  in  all  times.    In  Pig.  1  is  shown  a 

us  dial  of  the  seventeenth  of-- — 


In  Pi 


iPig.I 
:.  Rim- 


band.    It  suffices  t 

compass  witb  which  it  is  provided  to  obtain  the 
hour  through  the  shadow  of  the  style,  which  latter, 
after  the  reading  has  been  done,  is  made  to  enter 
s  slot  in  the  face. 

Snndials  can  be  consulted   only  for  the  lstitnde 
for  which  they  have  been  constructed,  and,  as  the 
hour  is  read  in  reverse  order,  according  m  we  are 
i  one  or  the  other  hemisphere,  it  will  be  sesn 
at  in  order  to  know  the  true  hour  exactly,  by 
eans  of  these  instruments,  we  should  have  to  have 
0  of  them.    The  tame  is  not  the  case  witb  ths 
luinootisl  dial,  and  especially  with  the  universal 
lar  dock  recently  invented  by  Mr,  Rimbaud. 
Hereafter  w*  shall  give  the  theory  of  the  Ban- 
dial  of  the  equinoctial  type,  and  in*  the  mean  time 
w e  shall  make  known   the  method  of  laying  off 
limple  mural  and  portable  dials. 

Draw  the  line  A  B  (Pig.  3),  which  will  be  the 
central  line  of  the  dial.  At  A  make  the  angle, 
BAR  equal  to  the  latitude  of  ths  piece,  and  pro- 
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long  A  R  indefinitely.  From  an;  points,  selected 
upon  All,  dr»wS  B  at  right  angles  with  A  R,  sad 
at  E  draw  G  B  H  at  tight  angles  with  A  B.  On 
A  B  mail*  EC  =  K  S,  and  from  the  point  C 
u  a  centre  describe  the  quarter  oirele  E  F, 
which  divide  into  ares  of  IS',  in  sterling  from  the 
point  E.  Through  the  points  of  division  draw 
the  radii  Cs,  Co,  Ce,  Ac,  and  lay  off  the  distances 
E",  Eft,  Br,  4c,  towards  G  it  El',  Kir,  EC,  ic. 
From  the  point  A  draw  the  line*  As,  An,  Ac.  ic, 
An",  Afr,  Ac*,  Ac,  which  will  be  the  line*  of  the 
(icnn,  and  inclose  the  whole  In  a  circle  or  a  square. 

The  line  of  G  o'clock  ii  the  perpend ionlar  raited 
ut  on  A  B  at  A.  The  hours  before  6  in  the  morn- 
in  ■  and  after  G  in  the  afternoon  nra  Riven  by  the 
prolongation  of  the  lines  V»  and  VII*  beyond  A. 

The  dial  ia  to  be  placed  upon  a  horizontal  sur- 
face and  ao  oriented  that  the  point  A  ii  directed 


Tarda  the  south.  As  for  the  style,  that  ia  givei 
by  railing  in  the  vertionl  plana,  A  B,  the  triangle, 
LA  S,  the  upper  aide,  A  R,  of  which  may  be  pro- 


!  and  qoa 


will 


ia  from  E  to  F 

EH.  *  "       "  P°lnM  °° 

Theory  of  Sundial*. 

Let  us  in  imagination  divide  the  globe  that  we 
inhabit,  remove  a  lection  in  the  plane  of  ita 
equator,  and  allow  it  to  retain  ita  ideal  axil,  which 
will  he  our  gnomon.  From  the  foot  of  the  axis, 
at  the  circumference  of  our  terrestrial  disc,  let  ul 
draw  twenty-four  radii  of  equal  length,  and  in- 
scribe one  of  the  hours  of  the  day  upon  each  of 
them.  If  no  disturbance  hai  taken  place  in  its 
natural  orientation,  this  band  of  earth  will  effect 
ita  doibU  rotary  and  forward  motion  on  the 
Ecliptic.  An  observer  litnated  externally  to  it 
would  have  before  his  eyes  the  equinoctial  inn- 
dial,  its  principle  and  ita  theory.  For  six  months 
only  the  traced  aurfaoe  would  be  illuminated,  and 
in  the  next  lix  months  the  hour  would  be  read  on 
the  opposite  surface,  hut  in  inverse  order. 

Now,  in  imagination  again,  1st  us  repeat  this 
object,  ae  shown  in  Fig.  4.  and  let  ni  pot  it  npon 
onr  globe,  which,  we  will  say,  has  been  recon- 
structed by  a  miracle.  If  we  desire  to  make  goad 
use  of  this  dial,  let  ui  give  It  the  lame  position 
that  it  had  when  we  trased  it,  that  li  to  lay,  at 
every  spot  on  the  earth  where  we  chance  to  be, 
let  us  place  it  in  auiih  a  way  that  ita  southern  line 
ahall  be  parallel  with  the  meridian  of  the  locality, 
and  ite  plane  parallel  with  the  Bona  tor.  Under 
inch  eiroumstanoea,  ill  style,  at  right  angles  with 
its  surface,  will  be  naturally  at  right  angles  with 
the  axil  of  the  world,  and  ita  elevated  extremity 
will  ;be  directed  toward  the  Fole-atar.  Let  na 
state,  In  patting,  that  it  will  not  mark  before  lix 
o'clock  in  the  morning,  nor  after  six  in  the  evening, 
and  that  at  the  time,  of  the  Equinoxes,  the  sun, 
being  at  the  Equator,  will  illuminate  ita  edge  only. 
This  dial,  of  which  all  others  are  merely  projec- 
tions, may  be  used  in  all  countries  ;  ita  construction 
is  very  simple,  but  everybody  cannot  effect  the 
orientation  of  it.  Several  systems  have  been  de- 
vised with  a  view  *f  rendering  the  nee  of  itoon- 
'ent,  and,  among  these  there  is  one  due  to  Mr. 


Universal  Solsj  Clock. 


npon  the  side  away  from  the 
equator  in  twenty-four  hours,  at  the  rate  of  fifteen 
degreei  each.  Ita  alight  variations  with  respect  to 
our  clockwork  instruments,  are  compensated  for  at 
the  end  of  its  revolution  on  ite  orbit.  Moreover, 
tables  are  given  that  permit  of  eatabliihing  the 
equation  of  the  minutes  every  day.  The  apparatni 
■hewn  in  Fig.  fi,  then,  is  a  faithful  image  of 
the  earth.  Oriented  onoe  for  all,  like  our  planet, 
by  a  system  as  limple  aa  it  is  rational,  carried 
along  by  the  earth  in  its  revolution  and  shifting,  it 
receiving,  like  the  latter,  the  central  ray  of  the  sun 
at  the  same  relative  points.  Ita  advantage!  over 
the  equinoctial  dial  are  that  it  marks  the  boar  as 
long  aa  the  aun  is  npon  the  horixon,  even  during 
the  Equinoxes,  and  at  the  same  time  it  an 
mint  to  the  garden. 


moderate  drinkers,"  there  are  two  ipeoial  classes 
if  thsm  which  bear  no  resemblance  to  each  other, 
siuapt  in  the  one  solitary  oiroumstanoo  that  they 
.lever  at  any  time  take  tufficient  to  intoxicate 
themselves.  The  one  olaaa  ia  that  which  only  par- 
takes of  stimulants  while  eating,  the  other  indulges 
them  between  meal-times.  To  the  latter  habit 
_  applied  in  this  country  the  title  of  "nipping," 
while  in  the  Eaat  it  is  spoken  of  ai  "pegging.'' 
And  this  is  the  moat  pernicious  of  all  forms  of 
irinking,  from  the  fact  that  stimulants  taken  with- 
in t  at  the  same  time  partaking  of  food,  though 
only  imbibed  in  small  quantities  at  a  time, 
live  most  deleterious  effects  on  the  internal 
organs.  A  man  who  habitually  indulges  in  a 
ingle  glass  of  sherry  in  the  forenoon,  a 
irsndy-end-soda  in  the  afternoon,  and  a  glass 
if  whisky  .end-water  In  the  oourae  of  the  evening 
-for  reasons  presently  to  be  explained — does  far 
more  injury  to  his  constitution  than  one  who  par- 
take! of  a  larger  quantity  of  alcoholic  stimulants 
:it  meal-times.  That  this  is  not  a  mere  ideal 
opinion  evolved  from  the  realms  of  fancy,  bat  one 
founded  upon  an  indisputable  basis,  I  shall  thow 
by  rsference  to  tbe  tables  of  mortality  famished 
iy  the  Registrar-General  in  his  Annual  Reports. 
As  there,  nnfortnnately,  exitt  no  especial  tables  of 
inortality  from  this  form  of  moderate  drinking,  I 
adopted  the  plan  of  estimating  ita  e Sects  on 
h  by  comparing  the  death-rates  given  in  the 
reports  of  persons  who  in  the  oourae  of  their  voca- 
tions are  exposed  to  tbe  temptation  of  taking 
■mail  quantities  of  alcoholic  stimulants  between 
neal-times,  with  the  recorded  death-rates  of  those, 
,t  the  lame  ages,  whose  trades  and  model  of  life 
lo  not  io  expose  them.  And  tbe  results  are,  I 
think,  perfectly  conclusive.  For  they  not  only 
fornlih  us.  with  a  comparative  absolute  average 
dsath-rato  in  the  two  sets  of  eases,  but  in  no  am- 
liignoDi  language  point  out  both  tbe  exact  organs 
of  the  body  that  are  most  affected  by  nipping,  and 
;ive  us  the  relative  proportions  of  the  deleterious 


THE  EFFECTS  OF  MODERATE  DRINK- 
ING ON  THE  HUMAN  CONSTITU- 
TION. 

By  GbOBOE  HABLEY,  M.D.,  F.R.8  * 

ALTHOUGH     all    persons   who   indulge   in 
alcoholic  stimnlants  well  within  the  margin 
of   actual  drunkenness  apeak   of   themselves   as 

•  Formerly  Phjsielsn  to  University  College  Hospital. 


Registrar-G  enera] 
it  as  "appalling,' 

greater  among  mei 


ihoftt 

First,  then,  as  regards  the  influence  of  "nipping" 
.i  tbe  liver  and  kidneys — the  two  organs  of  the 
body  not  only  more  Immediately  affected,  but  moat 
iloaely  corollated.  from  the  fact  that  when  the  one 
■  diaeaaed  the  other  has  to  perform  its  functions, 
si  belt  it  can,  vicariously.  Seeing  that  the  average 
amount  of  drunkards  is  muoh  about  the  same  in 
all  industries,  when  it  is  considered  on  such  a  vast 
scale  aa  over  the  whole  nation's  strength  I  scarcely 
think  anyone  will  doubt  tbe  trustworthiness  of  the 
remit!  aa  revealed  in  the  subjoined  table. 

DtatK-ralt  a/ Men  bttrtti  the  Agti  n/35  and  G5. 
Men  exposed  to  the  tempta-  Liver  Urinary 
ii  of  "nipping."  dfteasei.  diseases. 
ruial  travellers 61    44 


Dhe  comparative  death-rates  of  men  of  the  same 
>ge  engaged  in  other  industries,  not  exposed  to  the 
temptation  of  "  nipping,"  are,  again,  ai  follows  :-  - 
Death-rate  of  men  not  sx-  ,  . 
posed  to  the  temptation. of  ,Llvar  Uriirary 
dipping."  diseases,      diseases. 
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Drapers  and  warehousemen 

As  an  addendum  to  these  most  telling  statistics, 
[  think  I  cannot  do  better  than  quote  whet  Baer 
says  regarding  the  probabilities  of  life  in  persons 
txposed  to    the  temptations   of   "  nipping "  00m- 

Ssredwith  that  of  those  not  liable  to  be  10  tempted, 
'he  following  is  extracted  from  his  table  of 
Prussian  statistics,  and  I  arrange  them  fur  the  saki 
jf  easy  comparison  in  two  parallel  00I1 

tthe   probable  1 
scent  agei : — 


Fbobable  Duration  of  rat 
Life  of  Men. 

In  the 

liqnor  trade. 

Not  iu  the' 
liqnor  trade. 

..     2S92 

active  table. 

seen,  is  an  equally  lost 

... .  3-called  moderate  use  of  alcoholic  stimulants  ir 
the  production  of  fatal  forma  of  liver  dissass.  Ai 
it  is,  I  think,  impossible  that  we  as  medical  men 
can  know  too  muoh  regarding  the  probable  dale 
us  effects  of  mere  "nipping,"  I  hers  subjoin 
tract  from  the  RegisUar^General's  tables  of 
omparative  mortality  from  liver  diseases  in 
different  industries,  between  the  ages  of  twenty- 
five  and  sixty-five,  in  the  years  1880-1-2,  which  ax 


Bookbinders 8 

Booksellers   1 

Hatters  9 

Tobacconists    10 

lists  &  printers  18 
snerii  miners...  19 
Butchers    21 


Fiihermen 27 

Brewers 4-' 

Innkeepers,  pub-") 

linns,  vintners,  f    .,,. 

waiters,  A  bar-  f  ™ 


The 


suit  h 


aa 


ropriately  designate* 
seeing  that  the  proportion  of 
diseases  is  in  reality  six  times 
exposed  to  the  temptations  of 

. that  of  all  the  other  industries 

The  actual  figures  being:  for  brewers, 

,361  ;  for  vintners  and  other  salesmen  of  wines, 

pirits,  and  beers,  1,631 ;  and  for  waiters  and  bar- 

len  (those  most  exposed  to  temptation),  no  less 

than    2,205.    Whereas,  for  maltsters,  who  are  only 

erned  with  the  materials  from  which  intou- 

1  are  manufactured,  and  not  with  tbe  iatoxi- 

ig  liquids  themselves,  the  death-rate  is  only 

330.    nothing  could  be  more  conclusive  of  the  de- 


ferent effeats  ir 


... than  this;  for  s»  auou- 

this  world  originating  in  identiesl 
laniet  are  but  relative,  it  is  readily  seen  hows 
issler  proportion  of  "nipping,"  though  giving  rfce 
so  lesser  results,  must  nevertheless  cause  a  pro- 
portionate amount  of  oases  of  disease  in  the  live 
and  kidneys  to  those  given  in  the  above  tables. 
it  with  a  tan  ding  the  familiarity  of  medical  use 
the  fact  that  many  oases  of  hepatitis,  nhrasu- 
■jally  enlarged  liver,  and  cirrhosis  are  directly 
traoeable  to  inebriety,  few,  I  fancy,  can  have  been 
prepared,  without  some  special  acquaintance  with 
the  subject,  for  the  information  famished  by  the 
foregoing  mortality  tables  of  the  potent  action  of 
lloohol  on  the  liver,  when  only  taken  in  ssuD 
quantities  at  a  time.  And  although  it  may  at  an* 
light  appear  strange  that  the  liver,  of  all  the 
organs  of  the  body,  should  be  most  potently  affected 


action  of  alcohol  introduced  into  the  liver 
pcrtal  vein.    For  it  requires,  I  think,bvt» 
imull  amount   of   reflection  on  the  part  of  these 

S tainted    with  the  mechanism  of    digestion  to 
erstand    bow    alcohol,    when    taken    into  lit 
■neon,  even  in  small  quantities  at  a  time,  k  ■ 
powerful  agent  in  the  production  of  ha  patio  dissass. 
Seeing  that  most  of  the  liquid  products  of  our  feel 
-  -e  oarried  directly  from  the  intestines  tu  tin  lira 
•  the  portal  vein,  it  consequently    follow*  list 
roost  every  drop  of  the  alcohol,  be  it  small  or  be 
great,  taken  into  the  stomach  most  be  directly 
nveyed  by  the  portal  vein  to  the  liver,  and  eon 
.  illedto  filter  through   its  tisanes  before  It  taa 
possibly  get  into  the  general  circulation  and  reach 
'  "  "     "•ody.    The  know- 

iblbed  aloobol  ■ 
directly  conveyed  to  the  liver  by  the  pnrtsl 
circulation  not  only  gives  a  doe  to  why 
alcoholic  stimulants  are  ao  prone  to  indsss 
hepatitis,  as  well  as  to  increase  the  formation  of 
sugar  and  aggravate  diabetes,  but  to  brinj[  abeW 
in  attack  of  gout.  Seeing  that  the  liver  is  regarded 
of  both  sugar  and  uric  said— 


tbe  1 


whicl 


ppceed  goi 

oh,  the  dir 


■ireot  conveyance  of  aloobol  to  tie 


alcohol  taken  along  with  the _. .... 

detrimental  to  the  constitution  than  when  it  k 
taken  on  an  empty  stomach.  Moreover,  it  is  new 
a  well-known  fact  that  ths  continuous  excJieiMat 
of  the  liver  kept  up  by  habitual  "  nipping  "  is  fst 
mora  injurious  to  its  funotions  than  an  oosasssmnt 
outburst  of  drunkenness  followed  by  latsrvsMof 
strict  sobriety.  It  equally  aooounta  fur  (ha  hit 
that  ths  liver  is  not  alons  the  first  organ  of  sta> 
body  that  becomes  elf  toted,  hot  la  at  the  ssM 
time  the  one  most  seriously  disordered  by  moderate 
drinking. 

The  iff  ecu  on  the  kidneys  of  moderate  dnakfef 
are  far  lesa  apparent  than  npon  the  liver  ;  never- 
theles.- they  are  sufficiently  marked  to  merit  BOB* 
tion.  The  reason  why  the  kidneys  snffsr  to  ssasl 
lass  from  the  imbibed  alcohol  when  iHitaksak 
only  small  quantities  at  a  time  h  amusisair 
obvious,  seeing  that  a  large  quantity  of  wssst 
passes  through  ths  livsr  never  reaohea  the  sddans 
at.  all,  from  a  considerable  part  of  It  having  sail 
eliminated  by  the  breath  during  its  passage In  ski 
blood  through  the  lungs.  That  intemperuoeki 
fruitful  source  of  Brigbt's  disease  has  long  ban 
known,  and  the  reason  of  this  is  not  far  to  seek, 
seeing  that  it  is  the  ipeoial  duty  of  the  kidnsylt) 
eliminate  aloohol  from  the  general  nliiiulilini  si 
they  do  all  other  foreign  materials.  And  thanssri 
work  that  is  thrown  upon  an  organ,  the  more  pro" 
are  ita  tisauea  to  become  degenerated.  Not  only,  he*-  , 
over,  do  we  know  that  tbe  kidneys  eliminate  tfaeio-  | 
bibed  alcohol  (from  its  being  met  with  in  urine), hit 
we  likewise  know  that  alcohol,  as  aloohol,  satoraM 
ths  renal  tissue  to  inch  an  extent  that  I  and  others 
have  been  able  to  obtain  pare  alcohol  from  ths 
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_.  _jadily  obtained  in  any  desired  quantity  by 
ilight  alteration ;  bat  in  out  of  phosphorus  the  air 
■  ■■  '  be  allowed  to  enter  only  gently,  since  a  rapid 
at  would  at  all  times  determine  lbs  fracture 
of  the  vessel. 


of  persons  who  have  died  intoxicated  by 
pis  process  of  distillation.  Besides  all  this, 
r,  the  re  is  a  special  reason  why  the  kidneys 

become  diseased  in  so-called  moderate 
s  ;  and  tbat  is  on  account  of  tbs  circulation 
icesssntly  increased  in  them,  as  it  it  else- 
from  the  accelerated  heart'!  action  induced 
'Speated  imbibition  of  stimulants  in  small 
ies.  For  no  donbt  the  diameter  of  renal 
esselt  ii  augmented  by  their  engorgement, 
iseqnently  they  exert  a  deleterious  prenure 

intervasoular  tissues,  which  will  interfere 
leir  proper  nourishment.  While,  farther, 
[orgement  of  the  renal  vessels  will  render 
neys  more  liable  to  the  injurious  etfeote  of 
and  chilli  are,  aa  is  well  known,  the  moat 
[  cause  of  kidney  disease.  This  view  of  the 
pears  to  me  to  give  not  only  the  clue  to  the 

wby  Bright'*  disease  it  so  particularly 
3  among  the  inebriate;  but  likewise  wby 
it  attacks  of  albuminuria  are  80  frequently 
ih  in  moderate  drinkers,  among  both  men 
men.  Spirit  drinking  is  said  to  be  mainly 
'-'  icing    the   variety    -* 


le  needles  are  clamped  independently  of  < 
.r,  and  the  screw  by  which  they  are  olampei 

does  not  turn  when  they  are  moved  to  difieren 
lgles.  A  part  of  each  of  these  sorews  is  squared 
id  the  washers  which  are  nndi-r  the  wing  nuts  fi 
-er  these  squares,  and  are  thus  prevented  fror 
lining,  thereby  avoiding  the  tightening  or  loose 
ng  of  the  nuts  wben  the  needles  are  moved.  A 
ill  be  seen  from  the  above,  this  tool  it  useful  fo 
variety  of  purposes,  some  of  which  have  not  beei 

easy  of  accomplishment  heretofore.     It  is  made  by 

the    E.    Walker    Tool    Co.,  Brie,  Ps — I 

Machiniil. 


ned  Bra 


r  kidney  ; 


it  drink 


and, thought  to 
ging  about  fatty  degeneration  of  the  rena 
Be  that  as  it  may,  I  well  know,  from  i 
:petience  of  urinary  affections,  that  evei 
nantities  of  alcohol  habitually  indnlged  it 
nss   bring  on  most  troublesome  fo: 


i  of  t 


«UWM 


veil-marked 


■generation  of  the  tissues  of  the  kidneys. 


BEE'S   ADJUSTABLE  SUEFACE 
QAU8E. 

outs  presented  herewith  show  a  nsw  ad- 
« table  surface  gauge,  which  possesses  some 
stores  of  interest  to   mechanics  who  hare 

snch  a  tool. 

1  shows  the  gangs  in  use  si  a  depth  gauge. 

be  seen,  the  base  is  of  a  convenient  shape 
dling,  and  has  an  overhanging  projection, 
i  which  the  stem  slides  freely.     In  a  reot- 

■  opening  in  this  projection  is  placed  a  block. 

■  which  the  stem  also  passes.  This  block  is 
ad  can  be  clamped  firmly  to  tba  stem  by  • 
1  bead  clamping  screw.  The  block  is  also 
ont  to  receive  tbe  vertical  adjusting  screw, 

ck  is  adjusted  vertically,  of  course,  carrying 
n  with  it  when  clamped.  This  provides  the 
sent,  when  it  is  used  either  as  a  depth  gauge 

lower  end  of  the  stem  is  provided  with  a 
f  pointed  steel  wire,  which  constitutes  the 
f  contact  wben  gauging  depths,  and  is  also 
i  tbe  manner  indicated  in  Fig.  2,  This 
shows  the  manner  of  using  the  gauge  for 
t  a  circle  where  ordinary  dividers  utterly 
work.  In  this  application  of  the  tool,  tbe 
of  the  bole  being  located  and  s  centre  mark 
lie  point  of  the  stem  is  placed  in  the  mark 
d  there.  Then,  the  scriber  being  set  to  the 
,  radios  and  damped,  the  head  ia  left  loose 
item,  when,  upon  being  awung  ronnd,  it  rises 
Is  in  a  vertical  line  over  the  centre,  tf— 
g  a  true  circle,  regardless  of  the  shape  of 

i,  if  it  is  desired  to  lay  off  the  projectioi 
i  at  an  angle  with  tbe  surface  upon  whio 
ik,  it  may  b*  done  by  blocking  up  under 
aa  to  make  the  stem  stand  at  the  required 


I  to  the  base  of  tbe  piece,  without  tbe  use  of 
ling:  table  or  surface  plate,  the  adjustment 
jf  coor.-e,  available  wben  in  this  shape  as 
when  in  the  other  forms. 


APPARATUS  FOR  PREPARING  SUL- 
PHUROUS, CARBONIC,  AND  PHOS- 
PHORIC ANHYDRIDES." 

AV1NG  bad  occasion  to  prepare  a  quantity  of 
ibjidride  for  the  purpose 


HA 


e  of  the  following  apparatus, 
e  accompanying   figure.    It  c 


their  analysii 


USEFUL  AND  SCIENTIFIC  NOTES. 


Eyesight  —Mr.  T.  Henri,  of  Noithutnberland- 

'enue,    W.C.,    has    issued  a  fifth  edition  uf  his 

Wresting   and    useful    "Treatise   on  the    Eye, 

hiab  contains  diagrams  explaining  all  tbe  common 

.uses  of  defeats    in    vision,    aid  points   ont  tbe 

medies.     lie  bas  also  printed  a  few  unsolicited 

.jstimonials  from  statesmen,  scientists,  clergymen, 

and  others — including  one  received  from  Mr.  Gladr 

stone  last  December. 

The-  Transport  of  Oxygen.— Dr.  Hifnocqtie 
is  the  inventor  of  a  method  ol  examining  the  blood, 
based  on  the  fact  tbat  in  examining  tbe  thumb- 
nail with  a  small  spectroscope  one  could  follow  the 
transformations  of  oxyhemoglobin,  the  substantial 
which,  contained  in  the  globules  of  the  blood, 
serves  to  transport  in  tissues  the  oxygen  furnished 
by  the  air.  In  this  way,  one  can  easily  measure 
the  rapidity  with  which  the  interchanges  of  tbe 
oxygenated  blood  and  the  anatomical  elements 
take  place.  Dr.  Henocque  has  just  performed 
some  physiological  experiments  from  the  Tower  <K 
Eiffel  which  is  heing  erected  for  the  great  Exhibi- 
tion of  ISS'J.  The  object  of  the  experiment  w.is 
precisely  to  determine  the  influence  exercised  go 
..i  .i .k.^ggj   By  (i,e  ascension"* 


e  staircase 

0  reach  tb 

height  ..i'.:i& 

loor  of  the  to 

performed  by 

Jr.  Henocque  on  three  ti 

the  [uaensiou 

exchange  of 

between 

the  tissues. — 

absorbed. 


the  small  dish,  C,  intended  for  its  reception, 
and  fed  with  air  by  moans  of  the  delivery  tube,  D, 
thus  allowing  the  stream  of  gas  caused  by  the  con- 
sumption of  the  sulphur  to  escape  by  means  of  the 
exit  tube,  B,  to  tbe  vessel  desired  to  receive  it.  In 
using  the  apparatus  the  sulphur  is  first  kindled  by 
introducing  a  red  hot  wire  through  the  tube,  B,  and 
replacing  the  stopper  that  has  been  momentarily 
removed  for  the  introduction  of  thesamo.  A  slight 
blast  is  now  maintained  from  the  bellows  tbat  are 
in  connection  with  the  pipe,  D,  until  the  whole  of 
loronghly  kindled, 


v.-rted  ii 


everal  galloi 
efrigerator  obtained  i 


;  sulphite  in  less  than  half 


ated.    I  hi 


powerful 
a  short  time  alarge quantity 
if  liquid  SO™  It  will  be  found  advantageous, 
however,  during  the  preparation  of  sulphorous 
anhydride,  to  employ  a  layer  of  water  covering  the 
bottom  of  tbe  vessel  to  about  lin.  in  depth.  Car- 
bonic anhydride  and  phosphoric  anhydride  may  also 

•  By  H.  N.  Waiihks,  In  Ctanfeal  Sett. 


Wax   Calls   for  Vloroacope   Slides.— At  a 

meeting  of  the  Washington  Micruecopiral  rt.n-irty, 
Dr.  Taylor  gave  a  description  and  demonatratiiA 
of  his  method  of  making  wax  cells.  He  said  that 
ranch  complaint  has  been  made  about  wax  cells. on 
account  of  their  boooming  "foggy."  This  may 
occur  if  cells  are  made  from  sheet  wax,  as  in  its 
preparation  it  is  passed  between  rollers  whi 
continually  wet,  and  much  moist 
The  best  way  of   making  wax  cells  is  to  melt 

6  per  oent.  of  resin ;  after  the  whole  is  melted, 
slightly  lower  the  temperature,  but  not  so  touch  as 
to  solidify  the  mass  in  any  degree.  Slides  can  then 
be  placed  on  the  turn-table  and  cells  ringed  in  a 
moment,  A  cell  csn  be  made  and  varnished  in  ten 
minutes.  The  wax  rings  may  be  covered  with 
■  mixtnre  of  glycerin  and  solution  of  gum- 
arebia,  and  cover-glaaa  then  be  pat  on  and 
pressed  down.  The  solution  becomes  hard  very 
soon,  and  the  cover-glass  is  firmly .. cemented. 
Dr.  Sahaener  said  he  bad  long  hoped  that. a  good 
and  cheap  oell  would  be  devised  which  would  fluid 
balsam.     The    ideal  cell   is  a  glass  slide  with  a 

had  been  using  paper  cells  made  by  a  pair  jf 
dividers  with  one  point  sharpened.  These  cells 
can  be  cut  rapidly,  tbe  outer  ring  being  cut  first 
and  then  the  inner.  If  these  cells  are  soaked  in 
heniole,  placed  immediately  on  the  slide,  and 
balsam  added,  the  latter  will  not  rnn.  Ue  cements 
the  cell  to  tbe  slide  with  balsam,  mounts  in  balsam, 
and  rings  with  balsam,  and  so  far  bs 
trouble.  Dr.  Seaman  and  Dr.  Sohaeffer 
the  value  of  paper  cells.    Dr.   Taylor 


had  n 


.pel, 

and  made  to  hold  balsam.  Iu  his  opinion  paper 
cells  will  be  absorbent,  but  doubtless  they  can  be 
made  non-absorbent  by  soaking  them  in  wax  and 
coating  with  shellac  and  copal.     He  suggested  tin* 


material  for  cells 
The  oyster  fisheries  of  Maryland 


dly,of  wbuh 
11  on  to  a  hall  represent  ine  earnings  of  soma 
60  MOpeople  to  whom  tbeyare  a  means  of  inpfiirt. 
From  ihe  area  fished,  ten  million  bushels  are  taken 
yearly,  averaging  300  to  the  bushel.  Oyster  farm- 
ing, which  consists  in  rearing  the  oyster  DOn  ;tie 
egg,  the  female  oyster  producing  millions  of  egga 
caon  year,  offers  almost  unlimited  profits.  If  all 
the  ground  suitable  for  planting  oysters  in  Mary- 
land waters  could  be  made  as  profitable  per  nore  as 
tbe  oyster  grounds  of  Rhode  Island  now  are,  they 
would  annually  return  to  their  cultivators  120  mil- 
lions sterling.  By  securely  fastening  the  oyster- 
shelli  with  a  wire,  the  oyster  can  be  kept  fresh  for 
a  long  time.  Car  loads  of  oysters  so  treated  on  the 
shoreaof  Chesapeake  Bay  have  been  despatched  to 
San  Francisco,  and  arrangements  have  been  mad* 
to  send  consignments  to  London,  Paris,  Rome,  and 
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SCIENTIFIC   NEWS. 

THE  death  is  annonnoed  of  Mr.  Thomas 
Tate,  at  Liverpool,  in  his  Stat  year.  He 
made  many  improvement*  in  mechanical 
apparatus,  bnt  will  perhaps  be  best  remem- 
bered bj  his  doable-notion  air-pump.  Mr. 
Tate  was  bom  in  1607,  at  Alnwick,  but  at  an 
early  age  abandoned  his  father's  business  of 
builder,  and  after  acting  as  a  lecturer  o_. 
chemistry  at  Newcastle  and  York,  ho  was 
elected  professor  of  mathematics  and  chemistry 
at  the  Battersea  Training  College,  and  subse- 
quently was  appointed  head  master  in  the 
Scientific  department  of  the  Kneller  Hall  Col- 
lege, Mr.  Tate  retired  on  a  pension  in  1366,  and 
devoting  himself  to  literary  and  scientific  pur- 
suits, wrote  several  treatises  on  subjects  con- 
sec  ted  with  scientific  work.  Some  of  his 
labours  in  this  connection  were  carried  on  in 
conjunction  with  Sir  W.  Fairbairn,  with  whom 
he  was  associated  in  the  designing  of  the  Con- 
way and  Menai  bridges,  so  far  as  the  researches 
and  experiments  were  concerned. 

George  H.  Corliss,  the  well-known  mechani- 
cal engineer,  died  at  Providence,  R.L,  on 
Teb.  21.  He  was  bora  at  Easton,  N.Y.,  in 
1817.  Mr.  Corliss  was  not  educated  for 
mechanical  pursuits,  but  gave  early  signs  of 
the  ability  which  afterwards  made  his  name 
famous  wherever  steam-engines  are  used.  He 
Was  honoured  more  abroad  than  at  home, 
having  received  the  Bnmford  medal  of  the 
Royal  Society,  and  the  Order  of  Leopold  from 
the  King  of  the  Belgians. 

The  Dun  Eoht  Circular,  No.  153,  states  that 
the  elements  of  comet  Sawerthal  have  been 
-computed  by  Mr.  Finlay,  of  the  Cape  of  Good 
Hope  Observatory,  as  follows:— T=  is*s  March 
17-18  G.M.T. ;  *r  -  Q  4"  2'J- ;  Q  244"  6" ; 
i  43*  iT ;  log.  q.  9-8354.  The  ephomeris  for 
Greenwich  midnight,  computed  by  Dr.  L. 
Becker  is  :  March  IS.',,  R.A.  :llh.  3'4m. ;  Deo. 
&.,  20*  M",  after  which  the  brightness  will 
decrease.  The  daily  motion  given  in  the  last 
Circular  is,  owing  to  a  change  in  the  tele- 
graphic code,  wrong.  It  should  be  -I-  (Im.  5tfs., 
and  N.  1°  Iff,  On  March  3U  the  comet  will  be 
in  the  position  about  R.A.  22b.,  N.  Dec.  2*,  and 
will  then  be  as  bright  as  at  the  time  of  dis- 
00 very,  Feb.  18. 

The  oouncil  of  the  Iron  and  Steel  Institute, 
taking  into  account  the  excitement  oonsequent 
on  a  presidential  election  in  the  United  States, 
have  resolved  to  postpone  the  visit  of  the  In- 
stitute until  a  future  ami  more  opportune 
tuns.  The  members  agree  with  them  in  the 
wiedom  of  this  course,  and  it  will  probably  be 
In  the  autumn  of  1889  or  1890  that  the  Iron 
and  Steel  Institute  will  visit  the  United 
States. 

Dr.  Isaac  Bayley  Balfour,  of  Oxford,  has  been 
appointed  Professor  of  Botany  in  the  Univer- 
sity of  Edinburgh,  in  succession  to  the  late 
Dr.  Dickson,  and  thus  follows  his  father,  Prof. 
J.  Hutton  Balfour,  after  an  interval  of  about 
ten  years,  In  1879  be  was  Professor  of  Botany 
at  Glasgow,  and  in  1884  was  appointed  Shorar- 
dian  Professor  of  Botany  at  Oxford.  He  has 
done  much  good  work,  and  as  an  alumnus  of 
Edinburgh  may  be  said  to  roaoh  bis  natural 

Dr.  Dallinger  commenced  his  course  of  three 
lectures  at  the  Royal  Institution  yesterday,  the 
-suliject  bring  "Miuruscopical  Wurk  with  Recent 
Lenses  on  the  Least  and  Simplest  Forms  of 
Life." 

At  a  recent  meeting  of  the  Anthropological 
institute,  Prof.  Flower  described  two  skeletons 
■Of  Akkas,  a  small  negro  race  from  Central 
Africa— probably  the  smallest  race  of  men  in 
the  world.  The  skeletons  were  forwarded  to 
'the  British  Museum  by  Emin  Pasha.  Since 
these  remarkable  people  (probably  the  origin 
of  the  stories  of  pigmies  told  by  the  Greeks) 
were  discovered  in  the  Monbutto  country,  to 
the  west  of  the  Albert  Nyansa,  by  Sohwein- 
furth  in  1870,  they  have  received  considerable 
attention  from  various  anthropologists ;  and 
descriptions  and  measurements  of  several  living 
individuals  have  been  published  ;  but  hitherto 
no  account  of  their  anatomical  character  has 
been  given.  The  skeletons  obtained  by  Emin 
Pasha  arc  the  first  that  have  been  sent  to 
Europe,  and  are,  therefore,  of  great  interest, 


especially  as  they  fully  confirm  all  that  has 
been  said  of  the  diminntive  size  of  these 
people,  and  prove  them  to  be  the 
smallest  existing  on  the  earth,  smaller 
even  than  the  natives  of  the  Andaman 
Islands  or  tbe  Bushmen  of  South  Africa. 
These  two  skeleton?,  though  both  of  full-grown 
people,  are  scarcely  ift.  high  ;  and  a  woman  of 
the  race,  carefully  measnred  by  Emin  Pasha, 
was  still  shorter.  They  are  well  formed,  and 
present  most  of  the  otmvMl 
race,  except  that  the  skull  is  rather  rounder  in 
shape  than  is  usual.  With  respect  to  their 
character,  it  has  been  long  ago  pointed  out  " 
the  French  anthropologist,  Hamy,  that 
Equatorial  Africa,  extending  from  the  West 
Coast  far  into  the  interior,  are  scattered  tribes, 
interspersed  among  the  more  ordinary  negro 
popnlation,  and  distinguished  from  them  by 
this  form  of  bead  and  by  their  diminutive 
stature.  They  appear  to  constitute  a  distinct 
branch  of  the  great  negro  race  to  which  the 
name  of  "negrito"  has  been  applied,  and  they 
bear  the  same  relationship  to  their  better  grown 
neighbours  as  the  small  negritos  of  the  Indian 
Archipelago  do  to  the  larger  Melaneeians  or 
Oceanic  negroes  of  the  same  regions.  It  is  to 
this  negrito  race  that  the  Akkas,  whose  cha- 
rroteristios  have  now  for  the  first  time  been 
fully  described  belong.  As  was  pointed  out 
by  Prof.  Flower,  they  differ  in  many  important 
respects  from  the  Bushmen,  to  whom  Schwein- 
furth  was  inclined  to  ally  them. 

A  Madrid  newspaper  (M  EconomUta)  states 
that  a  proposal  is  on  foot  for  supplying  the 
citjr  with  electric  light  and  motive  power, 
deriving  the  energy  from  the  river  Manzanares. 
It  is  calculated  that  2JO0H.P.  can  be  obtained 
at  the  river,  and  allowing  for  the  loss  in  trans- 
mission and  in  conversion  to  mechanical 
power,  it  is  assumed  that  an  equivalent  to 
1,350H.P.  can  be  made  use  of.  The  present 
price  per  1I.P.  with  gaB-engines  is  SO  centimes, 
ind  it  is  stated  that  the  new  undertaking  can 
apply  the  same  power  at  25  centimes.  The 
ame  amount  of  light  as  produced  by  gaa  at  5 
*ntimes  per  hour  can  be  given,  it  is  said,  by 
he  new  venture  at  2  j  centimes. 

In  Paris,  under  the  direction  of  M.  Y.  Popp, 

impressed  air  is   being   utilised    for    motive 

rawer.    At  Menilmontant  tbe  works  already 

rover    an    area   of    15,000   square   metres,  of 

vhich  an  extent  of  2,oi>0  metres  is  roofed  over. 

There  are  in  operation  seven  steam-engines  of 

4uuH.F.  and  two  of  lOuII.P.  each,  a  total  of 

JOUH.P.    Tbe   conduits    have  already  been 

id  over  the  whole  area  comprised  between 

e  line  of  the  Boulevards  and    the  Rue  de 

Rivoli.    The  compressed  air  is  used  for  driving 

various  machines,   but  mainly  for  producing 

electric  light  in  places  where  engines  would  be 

objectionable. 

The  ordinary  guarantee  of  life  for  Edison's 
candescent  electric  lamps  is  (100  hours  ;  but 
16  lamp  in  the  Toronto  (ll,<b»  office  has  just 
me  out  after  a  long  life.  It  was  put  in  about 
November,  1834,  when  the  Edison  system 
was  installed  in  the  office.  It  has  continued 
burning  on  the  average  5jh.  everyday,  six  days 
a  week— a  total  life  of  5,202h. 

The  summer  meeting  of  the  Institution  of 
Mechanical  Engineers  will  this  year  beheld  iu 
Dublin,  an  interval  of  twenty -three  years  having 
elapsed  since  the  previous  meeting  in  the  capital 
of  Ireland.  The  Provost  and  Senior  Fellows  of 
Trinity  College  have  offered  every  facility  and 
accommodation  in  their  power,  and  the  mem- 
bers will  thus  enjoy  a  renewal  of  the  hospit- 
able reception  which  was  accorded  them  on  the 
ion  of  their  former  virit.  The  meeting 
commence  on  Tue.day,  July  31st,  and  will 
last  four  days. 

The  third  annual  convention  of  professional 
and  amateur  photographers  will  be  held  at  Bir- 
— 'ngham  on  July  2;<  neit.mul  will  extend  over 
week.    An  exhibition  of  apparatus  and  pic- 
tures will  be  held,  and  already  there  are  many 
promises  of  papers  to  be  read.  Full  particulars 
"l  be  obtained  of  Mr.  J.  J.  Erigiusbaw,  hon. 
,  IS-H,  Soiithwark-atrcet,S.E. 
America,  Pre-historic  and   Present,"  is  to 
be  tbe  subject  of  anthropological  interest  dis- 
cussed at  tbe  International  Congress,  which  is 
*-  —-jet  at   Berlin  on  Oct.  2  next.    The  Con- 
invites  the  co-operation  of  all  who  are 
interested  in  the  civilisation  and  natural  his- 
tory of  the  New  World. 


Mention  of  the  New  World  reminds  ns  thi 
we  have  just  received  another  volume  of  "  Tl 
Fisheries  and  Fishery  Industries  of  the  Unit* 
States  "—a  portly  quarto  containing  a  "  Ge. 
graphical  Review  of  tbe  Fisheries  Industii 
and  Fishing  Communities  for  the  year  1880 
We  have  already  acknowledged  the  receipt  i 
two  volumes — one  text,  the  other  plates- 
which  are  a  monument  to  the  intelligence  H 
pnblio  spirit  of  tbe  United  States  Govemmen 
Since  1S71  the  sum  of  one  million  dollars  hi 
been  appropriated  by  the  supreme  goveramae 
for  the  purpose  of  aiding  fishermen  and  fii 
consumers,  and  with  the  exception  of  six  allth 
State  Governments  have  established  fish  con 
missions,  and  supported  them  with  grants  o 
money.  Notwithstanding, Prof.G.BrownGood 
reports  that  the  undeveloped  fishery  resource 
are  very  great,  that  many  of  the  fishe 
and  invertebrates  which  are  highly  valued  u 
Europe  by  tbe  poorer  classes  are  never  used  it 
the  United  States,  and  that  only  about  151 
out  of  the  1,500  speoies  of  fish  known  to  in 
habit  the  waters  of  the  United  State*  an 
irdinarily  found  in  the  markets. 

It  is  stated  that  the  fossilised  task  of  ■ 
1  hairy  northern  elephant  "  has  been  found  in 
the  clay  at  8 w alec  1  iff e,  between  Heme  Bay  and 
White  table. 

Anew  method  of  testing  the  refraction  of 
the  eye  has  been  devised  by  Dr.  A.  Legge  Bos, 
resident  surgeon  of  the  Hull  and  Sculcoala 
Dispensary,  A  trial  frame  is  applied  in  the 
usual  way,  one  eye  excluded  with  a  diaphragm, 
and  the  patient  instructed  to  look  steadily  at 
distant  object.  A  blackened  disc,  perforated 
l  the  centre  with  a  hole  two  millimetres  is 
diameter,  is  rapidly  passed  across  the  eye  lobs 
i  in  a  horizontal  direction  by  thesurgeon, 
The  patient  is  questioned  as  to  the  direction 
taken  by  the  object:  if  tbe  motion  iiintht 
same  direction  as  that  of  the  disc,  myopia  is 
present :  if  in  the  opposite  direction,  hyps- 
metropia ;  if  there  is  no  apparent  motion, 
emmetropia.  The  vertical  meridian  is  then 
'  hted  in  the  same  way.  If  the  motion  tail 
iposite  directions  in  the  vertical  and  hori- 
mtal  meridians,  inix<'d  astigmatism  is  at  ones 
diagnosed.  An  error  of  refraction  having  be* 
detected,  suitable  lenses  are  gradually  added 
and  the  disc  used  as  before  until  there  is  no 
apparent  motion  of  the  object.  The  defect 
will  then  be  corrected.  A  good  test  object  ill 
small  picture- frame,  using  the  vertical  nda 
for  testing  the  horizontal   meridian,  and  rite 

It  has  often  been  asserted  that  the  claariBf 
of  foreste  has  produced  a  diminution  of  rain- 
fall ;  but  Dr.  R.  von  Lendenfeld  contributes! 
paper  to  Pctermaniii  Mitteilxnge*,  in  which 
he  describes  the  climatic  effects  produced  by 
the  destruction  of  the  foreste  of  Australia, and 
concludes  by  expressing  the  opinion  that  in  a 
dry  and  warm  region  like  that  of  the  interim 
of  Australia  the  humidity  of  the  air  and  thi 
rainfall  will  increase  if  the  forests  are  clewed 

Long-distance  telephony  is  attracting  mnci 
tention  in  Paris  owing  to  the  success  of  ih* 
;perimental  line  between  that  city  and 
Brussels,  A  line  is  to  be  erected  between  Pari! 
and  Marseilles  which  will  be  subterranean  from 
the  former  city  to  Nogent-sur-Marne,  wheaoe 
it  will  fallow  the  course  of  the  Paris,  Lyons, 
and  Mediterranean  Railway.  The  works  hatt 
been  almost  completed  in  all  the  department! 
through  which  the  wire  will  pass.  It  it  eah 
necessary  now  to  cover  some  short  spaces,  and 
it  is  estimated  that  everything  will  he  in  wort- 
'.ng  order  by  July  1.    The  wire,  which  is  of 

jronze,   is   rather  thicker  than  those  of  tit 

kXjsling  long-distance  lines. 


Tbe  Prudential  Assurance  Company.— Ta 

iddob!  meeting  of  the  Prudential  Anaranu  Con- 

psny  discloses  a  most  satisfaolory  balinee-tseet. 

The  total  assets  have  been  raised  daring  1837  bra 

£';,«n/>:>l  to  17,*i'i7,',w;(,  being  so  ineree«ofn«t 

a  million  sterling.    The  nnmbsr  of  polisw 

!  during  the  year  in  the  ordinary  branch  ra 

37,450,   assuring  tbe  sum  of  £8,903,636,  tod  pro- 

'    ling  a  new  annual  premium  income  of  £l»il(B. 

!    premium*    reoeived    last  year  amounted  to 

li.lill.or    £138,191   more  than  tbe  year  befori. 

the  Industrial   brencb,  tbr  premium*  receitei 

ins;  ls-7  aiiii.unted^to   £3,068,601,  being  ar  "~ 
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LETTERS  TO  THE  EDITOR. 


rnpmitblt  far  r\t  cpltimi  oj 
or  raptajKtly  nqutut  (Am  all 
ienap.il  in.rtp  01  jwjriJi,.! 


i,  nil]  aa.'erukt 


a.a  knows,  udu 

.    j— . — -*  —  ~~  ,.-....  ,  -....  *.i*t  not  In  this  omi. 

— *  •»  ell  other  subjects ;   Tot  such  4  panon  may  have 
"*  particular  knowledge  aad  eipcrlsnos  of  the  nature 

•IkDU  a  person  or  inch  m  louutaln. It 

nam  no  more  than  what  evmsodyi ,_ 

eetuttHwita  UH  HUH  pittance  of  his,  * 

to  writ.  Uh  whole  fcodj  ol  physlokt,  ■  ilea . 

ntki  InwBTcniBDMi  derlvs  laeir  urljiinal."— *r*a  nlotif-. 

TBE     ANNUAL     meeting     of     the 
royal  astronomical   sooibty— 
Vhb    new    stab    in    the    tka- 
vezium   of  0  obionib  —  finding 
thb  mehidi an-  obdnanoe  datum 
—  optics  —  sundial  —  lunak 
•e0lip8e  —  bvolution  —  double 
Dates   on    tombstones  —  photo- 
graphs  OF   THB    LUNAK    BOLIPSB 
OF    JAN.    SSth-  -THE     VISIBILITY    OF 
THB    MOON  DUBIN0  THB  TOTALITY 
OF  THB  BOLIPSB— THB  FLOOD,  AND 
"WHAT  IS  THB  LBVBL  OF  WATBBF 
[38469.]— YOCB   report  of  tho  me. ting  of  thi 
Royal  Aatronomical  Society  on  p.  698  of  jour  lut 
mdame  appears  tome  to  convey  a  slightly  erroneous 
HBjiression  of  what  sctnally  happened.   Reading  it 
Hit  stands,  it  would  ronvey  tbe  idea  that  a  motion 
try  Mr.  Ranyard  wu  followed  by  an  amendment  by 
Captain  Noble,    and  that    tha   ultimate  division 
(Weided  between  such  motion  and  amendment,  with 
tke  reanlt  that  the  former  wai  carried,  and  tbe 
future  award    of    tbe    Medal  entirely   aboliebed. 
farm  was  by  no  meant  the  caw.     Tbe  President  in 
tao  first  instance,  put   it  to  tbe  meeting  whether 
Mr.  Ranyard's  motion  or  Captain  Noble's  amend- 
ment should  be  tbe  substantive  motion  before  it, 
Wftd  It  was  decided  by  s  considerable  majority  that 
toe  amendment  should,  thus    brushing  away  the 
original  motion  entirely.     What  was,  then,  really 
decided  was  not  to  abolish   medal-giving,  nor  to 
mtrict  the  receipt  of  the  medal  to  astronomers 
ootaida  of  tbe  body  of  our  own  officers  and  council 
for  tha  time  being,  but  simply  to  let  matters  remain 
aa  ttalu  one. 

Sinoe  I   wrote  paragraph  three  in  letter  28126 
(Vol.  XLVI.  p.  600),  my  Californian  friend  hat, 


.  in  the  trapezium  of  i)  Or 

Moer  it  from  a  traoing  I  have  made  of  Mr.  Keeler's 
original  drawing. 


■  Engineer'!  Pupil"  <qoery  64a50,  Vol.  XLVI. 

t610)  does  not  say  with  what  degree  of  accuracy 
wishes  to  obtain  a  meridian  line.  If  ha  is  oon- 
•m  t  to  gat  it  within  7  or  3'  he  may  do  to  by  the 
aid  of  a  prismatic  compass.  At  present  the  com- 
naaa  in  this  country  deviates  17*  to  tha  West  of 
north  on  a  line  running  roughly  through  Wiu- 
abelaea,  tbe  Eatt  End  of  tb*  Isle  of  Sheppey,  and 
Htuwiob.  It  poinU  18'  to  the  Wast  of  North  on  a 
Use  passing  through  Southampton,  Reading,  Peter- 
borough, Boston,  and  Spurn  Head  ;  19'  to  the  West 
Of  JJorth  on  another  running  through  Exmoutb,  a 
little  to  the  West  of  Bristol,  the  East  of  Stafford, 
through  Leeds,  and  close  to  Hartlepool — and  so  on. 

a  then,  be  were  situated  at,  say,  Leeds,  he  bas 
j  to  cam  hit  pritmatio  comp&ii  until  the  sight- 
vane  corresponds  to  19°  E.  of  X,,  and  plaoe  a 
vortical  (tick  in  the  ground  bisected  by  the 
■bead,  tnd  then  turning  round  through  180",  place 
•  erimilai  stick  in  the  ground  19"  to  the  West 
«f  South.  A  tightly  -  stretched  cord  joining 
•kaae    petti  will  £*  wj  approximately  ia   the 


Meridian.  Bat  if  he  be  close  to  a  pott-office 
whither  Greenwioh  time  is  flashed  at  10  a.m..  ha 
may  do  better  than  this — in  this  way.  Let  him 
carefully  level  at  large  a  flat  board  at  be  can  pi 
onre,  and  to  the  South  of  it  hang  a  plumb  lit 
Next,  from  any  almanac  let  him  find  the  Equation 
of  time  for  the  day  on  which  the  determination  ia 
to  be  made  ;  then,  obviously,  by  thepropar  applica- 
tion of  this  be  can  find  the  instant  of  apparent 
noon  at  bis  station,  and  at  auch  instant  the  shadon 
of  the  plnmb  line  will  be  hit  meridian.  An  ex- 
ample may  make  this  clear.  Supposing  he  is  in 
Manchester.  Now  Manchester  ia  9m.  4s.  West  of 
Greenwich ;    in   other  words,  at  any  given  local 

it  another  way,  if  it  ia  noon  at  Manchester,  it  is 
0b.  9m.  4s.  p.m.  at  Greenwioh.  Very  well,  We 
will  assume  that  tbe  equation  of  time  is  -I-  9m.  3.1s., 
i.e.,  that  the  Sun  is  on  the  Meridian  of  Manchester 
at  Oh.  9m.  63s.  p.m.  Manchester  mean  time.  But,  at 
that  instant  it  is  really  Oh.  18m.  37s.  p.m.  at  Green- 
wich, and  aa  the  post- office  cloaks  show  Greenwiah 
mean  time,  if  your  correspondent  were  to  go  to 
the  Post  Office  at  10b.  a.m.  on  oar  hypo- 
thetical day,  and  set  bis  watch  to  true 
Greenwicb  time,  the  shadow  of  bis  plnmb 
line  would  be  accurately  in  hit  meridian  at 
0b.  I8m.  37s.  p.m.  by  that  watoh.  There  is  yet 
another  way — that  of  equal  solar  altitudes— which 
has  been  described  over  and  over  again  in  these 
columns ;  but  this  will  not  be  applicable  until 
about  tbe  third  week  in  June.  At  night,  "  En- 
gineer's Pupil  "  will  require  either  a  transit  instru- 
ment or  a  hrst-olaaa  theodolite.  As  to  the  mode 
r,    he    may  consult    Clark's 


I   little 


iheodo- 


thirty-fi 

lite  he  may  employ  to  obtain  tbe  t 

ciroumpolar  star  like  Polarie  or  o  Ureas  Minoris 
(either  above  or  btknr  the  Pole) ;  but  for  this  ha 
will  require  independent  meant  of  accurately 
obtaining  big  time.  He  munt  consult  your  back 
volumes  for  the  method  of  rinding  ont  the  exact 

may  find  the  meridian  by  equal  altitudea  of  any 
bright  star  to  the  south  of  tho  renith  by  bisecting 
it  by  tha  horizontal  wire  of  the  theodolite  (whose 
axis  mutt  previously  be  carefully  levelled)  three 
or  four  hours  before  its  transit,  and  reading  its 
azimuth  on  tbe  horizontal  circle,  then  following  it, 
after  it  haa  southed,  until  it  ia  again  threaded  on 
the  wire,  and  once  more  reading  tbe  circle  far  Itt 
aiimnth.  That  the  half  of  these  two  readings 
if   the   aouth  point.     Of 


all  t: 


Than 


question  (64661,  aame  page) 
aunwer  uiuou  more  ahortly.  The  Ordnance 
is  mean  half -tide  level  at  Liverpool. 

I  strongly  recommend  "  F.  S."  (trnexeMBM,  Vol. 
XLVI.  page  610)  forthwith  to  purchase  and  care- 
fully atudy  Vols.  XXXII.  and  XXXIII.  of  the 
English  Mechanic,  at  be  wilt  find  everything 
he  requires,  and  mnoh  more  betides,  in  them  in  an 
excellent  series  of  artiolca  by  Mr.  Lewis  Wright, 
entitled  "  Optica  with  the  Lantern." 

A  portion  of  my  answer  to  "Engineer's  PnpU" 
above  might  also  serve  as  an  snawer  to  query  64581 
(Vol.  XLVI.  p.  611);  but  fur  the  better  apprehen- 
sion of  "Portobello"  I  will  reply  to  his  question 
specifically.  On  March  the  Itt  tbe  sun  will  be  on 
bit  meridian  12m.  26s.  after  his  local  maan  noon ; 
clock  regulated  to  local  time  should 


aatk  Oh.  12m.  26).  p 


t  thai 


ttant  that  hia  dii 


I  tall* 


.  iiini. :::.. 


shows  Oh.  Dm. 

west,  or  slow,  of  Greenwich ;  to  that  at  that  in- 
stant a  clock  marking  Greenwich  Mean  Time  would 
stand  at  Oh.  24m.  47s.  All  he  has  to  do,  then,  is  to 
set  his  watoh  accurately  to  Greenwich  time  by  the 
10  o'clock  signal  from  tha  Pott-otHoe,  carefully 
level  the  plate  of  bit  dial,  and  taming  it  siuwly 
and  very  carefully,  contrive  that  the  shadow  of  the 
gnomon  should  rigidly  coincide  with  the  12  o'clock 
hour-lino  when  bit  watch  marks  Oh.  24m.  47s.  If 
he  ;>-i|  >■'■■  uiadi.il  oii.M.ir.-i]  L'l-t,  ln«  n--!r."hHiow- 
iog  Greenwich  time)  must  read  0b.  19m.  !K)a.p.m, 

28tb,  Oh.  17m.  21a.  p.m.,  and  so  on. 

It  it  impossible  to  identify  a  Lunar  Ec  lipte  from 
such  a  vague  chronological  datum  as  the  "about 
1830  "  of  your  correspondent  "  B.  R,"  whoae  query 
(64587)  appeari  on  p.  61 1  of  your  laat  volume.  Be- 
tides, it  ia  very  far  from  uncommon  for  the  snn 
and  (more  or  lest)  eclipsed  moon  to  be  above  the 
horizon  together.  This  happened  on  Deo.  28  1879, 
and  Dec.  18,  1880.  Ou  Dec.  6,  1881,  the  eclipsed 
moon  rote  jutt  aa  the  sun  wu  setting  ;  and  on  the 
3rd  of  last  Auguat  she  rose  eolipeed  before  sunset. 
On  July  12,  1889,  and  on  May  23,  1891,  the  sun 


ising. 
Speaking   a 


i  Evolnt 


geuitora  than  as  a  development.   Moreover,  I  doubt 


ainat  eold 


aa  they  tnpply  a  very  real  pro- 

—  "--face  and  jaw-     * 


aocouot  of  tbe  imanner  in  which  earned  selection 
haa  operated  in  clothing  the  peacock,  tba  golden 
pheasant,  ic,  with  their  gorgeous  plumage,  1 
would  refer  your  corr.- <p. , n ,.!,.■  ot  to  Darwin's  own 
"Descent  of  Man,  and  Selection  in  Relation  to 
Sex,"  published  by  Murray.  At  an  elementary 
fact,  tho  females  would  be  most  attracted  by  those 
male  birds  who  possessed  tbe  gayest  and  mott 
beautiful  plumage. 

'""'"if 

,      ■ 


i  Mr.  Friend 


of  March, 
.  _  ty.  Hence  January,  February,  and  the 
first  24  dayt  of  March  belonged  to  the  preceding 
year,  ao  that,  taking  Philip  Taylor's  epitaph  at  an 
example,  bit  death  occurred  iu  the  11th  month  of 
tha  year  1710,  according  to  the  old  reckoning;  but 
in  tbe  firat  mooth  of  the  year  1711,  according  to 
that  subitituted  for  it,  and  still  prevailing. 

I  am  indebted  to  MM.  Schltusner  and  Selb,  at 
An  vers,  through  yon.  Sir,  for  a  aerial  of  the  most 
beautiful  photographs  of  the  lunar  eclipse  of 
Jan.  28th  that  it  it  possible  to  imagine.  Assuredly 
the  Belgians  are  in  no  way  behind-hand  in  calattial 
photography. 

Dr.  Border's  notioo  as  to  the  origin  of  the  dif- 
ference of  brightneas  of  the  ealipsed  disc  of  the 


whiol 


Mr.  Jones  invi 


eslly  a  feasible 


that  hia1 
falsehood  could  be 


arucial  teat  of  its  truth 
afforded  by  a  comparison  of  thi 
moon  during  totality  in  recent  timet,  with  the 
recorded  conditions  of  tha  Curonie  at  the  same 
date,  or  at  a  more  or  lets  proximate  one,  as  there 
teemt  to  be  but  little  doubt  that  the  aspect  of  tha 
Corona!  varies  with  tbe  period  of  auuspot  maxima 
and  minima.  One  thing  It  quite  certain,  either 
tbe  Krekatua  dust  did  not  oause  the  strange  ob- 
scuration of  the  moon's  disc  doting  the  eclipse  of 
1883,  or  it  was  guiltiest  of  the  fore  and  after-glowt 
then,  aa  the  latter  have  quite  recently  reappeared, 
and  everyone  knows  how  strikingly  rMHl  the 
obscured  face  of  the  moon  was  on  the  28th  of  latt 
January. 

[Since  tbia  was  written,  I  tee  ia  Tht  Obtervatorg 
for  March  that  Prof.  Filipsnti  haa  advanced  the 
theory  that  the  moon  is  rendered  visible  during  a 
total  eclipse  bra  kind  of  phosphoretceaoe,  or  heat- 
ing from  insolatioa.] 

1  regret  that  my  mode  of  expression  with  refer- 
ence to  the  mythical  nature  of  the  legend  of  the 
Flood  shoold  have  in  any  way  hurt  Mr.  Hampden 
(hrttaf  _M  i:.'2,  p.  7),  and  notably  that  my  unfortu- 
nate form  of  diction  should  have  made  him  reti- 
cent. Now,  mytelf  a  geologist,  I  know  that  Mr.  H. 
will  forgive  me  if  I  eay  that  "  all  geologittt "  do 
not  positively  asaert  "that  every  portion  of  the 
earth  ibowt  evidence  of  such  a  Flood  as  the  Bible 
records."  Has  he  ever  opened  any  of  Lyali'a, 
Pane's.   Ramtav'e.  or  Prtetwiob'a  books? 

thousand  feat 
onceived  that 
they  bad  tangible  evidence  of  the  historical  accu- 
racy of  the  Biblical  account  of  the  Noachian  Deluge: 
but  as  chemistry  has  grown  out  of  alchemy,  and 
astronomy  ont  of  astrology,  to  have  geology  and 
paleontology  grown  oat  of  snub  wild  and  erode  inter- 


<  the  latter  half  of  Mr.  Hat 


t  tha  i 


-.  ih* 


itely  a  sphere.  I  have  teen 
scores  of  times  the  convex  sea  riling  between  my 
eye  and  the  hall  of  a  ship  whose  matte  have  jntt 
been  peeping  over  the  horizon,  and  thit  with  a 
powerful  teletoopc.  Moreover,  in  the  sate  of 
every  lunar  eclipse  theoutlins  of  the  earth's  thadow 
od  our  satellite  is  sensibly  circular,  and,  although  a 
cylindrical  earth  would  catt  a  circular  ahadow  if 
aet  endii?a>/i  between  the  aun  and  the  moon,  yet  it 
ia  impossible  to  conceive,  on  any  recognised 
dynamical  principles,  that  a  drnm-thaped  body 
could  always  occupy  this  position.  A  convex  ata, 
it  its  convexity  followed  the  outline  of  the  globe, 
would  be  rigidly  level,  inasmuch  at  a  plumb-lino 
would  be  normal  to  itt  surface  at  any  and  every 

A  Fellow  of  the  Boys!  Astro  nomicnl  Society. 

THB  LIOE  TBLBBOOPB  AND  THB 
SUPPOSED  NEW  STAS  IN  THB 
TBAPBZIUM— DOUBLB    STABS, 

[28470.]— IP  "  F.R.A.S."  (letter  28426,  p.  600)  ' 
will  do  mo  tbe  honour  of  nomparing  tbe  diagram 
of  the  trapezium  of  0  Orionia  given  in  the 
English    Mechanic   for   January   13th,  188K 

(Vol.  XXXIV.,  p.  438),  with  the  one  given  on 
p.  88  of  tbe  Ei'lertal  ilriirnatr  for  February, 
which  ahowa  Mr.  tjlarlc'a  rxctediaqly  faint  ttar,  fat 
will,  I  think,  at  ence  see  that  the" atar  numbered 
"  6  "  on  my  diagram  ia  identical  with  Clark's  tap- 
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noted  tiofo.  No.  6  was  discovered  by  De  Vioo  ami 
Dumenchel  nearly  half  ■  century  ago  with  ■  tele- 
scope of  between  Sin.  and  "in.  aperture,  and  it  hn 
linos  been  teen  by  other  observers  with  moderate 
apertures.  The  •tar,  uf  oourae,  ia  probably  variable, 
u  I  remarked  in  my  letter;  bat  I  am  rather  tor- 
priaed  that  the  observers  at  Ht.  Hamilton  should 
not  have  been  aware  that  it  had  been  teen  long 
ago. 

I  presume  that  by  176  Struve  "Ninip"  (letter 
18126,  p.  600)  mesna  175  02.  For  thi  Perrotin 
gives  333-6"  :  0-747' :  1881-04  ;  Engelmann,  3322° 
:  0-879" :  188318  ;  Tarrant,  330-5' :  O'TB" :  188503. 
For  /  Tauri  ( A-B),  Perrotin  givee  224-71  :  0405" 
:  188401.  It  hat  doted  considerably  since  1827. 
H.  Sadler. 

BATITRN Mh  STAB  IN  TRAPEZIUM. 

[28471.]— In  reply  to  Mr.  J.  H.  Jonea  (28460),  I 
may  ataU  that  I  had  a  good  view  of  Saturn  last 
night  with  6'iu.  mirror,  when  the  crape  ring  wat 
well  seen,  and  apparently  equal  in  both  ants,  bnt 
Encke'a  division  waa  only  glimpsed  on  the/,  anaa, 
and  the  p.  one  wat  ill -defined,  exhibiting  no  trace 
of  the  diviaion. 

I  have  been  examining  the  trapeiinm  in  Orion 
on  every  available  night  tfaia  year,  bat  have  failed 
to  ite  the  5th  star,  which,  hewever,  waa  nasally 
plainly  vitible  last  winter.  Will  any  readers  atate 
if  they  have  experienced  similar  difficulty  ? 

Ipswich,  March  2.  a.  Souths-nte. 

DrVHBB  MATTERS  IN  SUNDRY 
PI.AOSB. 

[2847!.]— Would  someone  kindly  aay  how  far 
Capella  it  from  the  xanith  when  on  the  meridian  ? 
Happening  to  be  in  a  very  limited  apace  to-night 
(about  6.30,  5th  inst.1,  surrounded  by  very  tall 
walls,  I  waa  attack  by  the  very  close  approximation 
of  thia  ttar  to  the  lenith-i the  plane  of  observation 
being  in  Listen-grove.  Remembering  the  ditent- 
lion  which  took  plsoe  in  the  "  E,  M."  a  few  months 
ago  on  the  visibility  or  invisibility  of  it.ru  daring 
daytime  from  the  bottom  of  a  ahaft  or  we!!,  it 
teemed  to  me  to-night  that  Capella  woold  be  a  fine 
specimen  to  teleot,  lay  three  months  benoe,  for  an 
observer  in  thia  neighbourhood  thus  to  attempt  to 
prove  ur  refute  thia  theory  ;  only  I  have  no  meant 
of  ascertaining  it*  latitude.  Remembering,  alio, 
what  will  be  the  position  of  the  sun  three  monthi 
hence,  would  auoh  a  teat,  if  praotioabU,  be  fair  P 

In  common  with  a  great  number  of  othan,  I, 
too,  was  a  very  attentive  observer  of  the  progress 
of  the  total  lunar  eclipse  of  Jan.  38th,  watohi 


:td  by  profound  mathematical  calculation? 
t  a  copy  of  which  see  "E.  SI."  is  above,  Fig.  2). 
I  suppose  the  office™  of  the  R. M.S.  since  writing 

- ly  paper  in  the  "E.  H."  have 

-     nd  have  adopted  Dippel't 

never  teen  Dippel't  book. 
My  diagram  wat  not  copied  from  him  or  from  any- 
one else.  I  think  I  mutt  he  right  in  assuming  that 
the  R.M.S.  have  adopted  Dippel't  picture,  aa  thil 
article  it  put  forward  by  way  of  a  preparation  for 
"Prof.  Emsr'B  remtrke  on  the  optical  character 
of  living  muscle  fibres";  for  they  aay,  "In 
order  that  the  anbject"  (Prof.  Einer'a  paper) 
"may  be  folly  understood  we  have  pre- 
faced the  translation  by  notea  on  ...  the 
appearances  presented  by  Pleorosigms  angulatum. 
under  different  optical  condition!.  Therefore  it 
la  probable  of  the  two  interpretations  tbey  have 
anuaen  tbe  one  they  think  is  the  more  correct 
Although  the  diagram  (Pig.  2,  III.)  ia  immeasur- 
ably enncrior  to  the  Eiohhorn  picture,  the  article 
is  to  full  of  mitloading  inaccuracies  that  I  must 
take  exception  to  one  or  two  of  the  more  notice- 
able onca. 
Tbe   argument   will   not   hold   water  for  one 

"  For  this  reason  it  may  be  concluded  that  the 
former  Image  is  leas  dissimilar  thsn  the  others 
from  tbe  image  which  corretpondt  to  the  complete 
diffraction  action  of  the  valve,  and  whiab  it  unat- 
tainable by  any  microscope."  Thia  reminds  one  uf 
a  former  dictum  of  the  Society,  which  I  will  again 
quote:  "Whether,  for  example,  P.  angulatum 
possesses  two  or  three  lets  of  ttriai,  whether  itria- 
tion  exist  at  all,  whether  the  vitible  delineation  It 
canted  by  isolated  prominence!,  or  depressions,  4c, 
no  microscope,  however  perfect,  no  amplification 
however  magnified,  can  inform  ue."  (J/.  .If". 
Journal,  1875,  Vol.  XIV.,  p.  250.) 

Now,  let  me  refer  to  the  first  paragraph,  which 
elates  that  "  Dr.  Flogel  haa  proved,  hy  mean!  of 


s,  that 


upper  it 


mtil  si 


1.15  p. 


(whan  the  sky  became  moat  dsprestingly  overcast, 
and  my  enthusiasm  oonaequeutly  suflV--J  -  -- 
laps*),  both  with  the  naked  aye  and  by 


1  my   enthusiasm    oonaequeutly  suffered 
i),  both  with  the  naked  aye  and  by  the  aid  of 
a  3in.  refractor,  throughout  which  time  the  eclipsed 


portion  of  the  moon  presented  to  me  a  decided 
clear  grey  line,  contrasting  most  remarkably  with 
the  aspect  of  the  eclipse  of  Oct  4ih,  1884.  If, 
indeed,    these    different     appearances    are    solely 


:•  very  striking,  and 
n  very  interesting  to  discuss  the  prob- 


itwouL .....  ._._ 

able  character  of  them. 

While  perambulating  the  coast  of  Lincolnshire 
In  August  last,  I  one  da;  found  myself  in  the 
churchyard  of  the  village  of  Ingoldmella,  near 
Skegness  ;  and,  hunting  among  the  old  tombstones, 
I  came  upon  a  poonliar  old  monument,  of  which  I 
could  not,  and  cannot,  think  of  the  possible  use. 
It  consisted  of  a  block  of  oolite  about  3ft,  tqnsre, 
having  the  upper  angles  bevelled,  and  inscribed  on 
the  west  bevelled  edge  with  tbe  figures  G,  7,  8,  9, 
followed  by  10  at  the  N.W.  angle ;  on  tha  north 
•dge,  tl,  12,  1,  2,  S,  followed  by  4  in  tbe  N.B. 
angle ;  and  on  tha  eatt  edge  5  and  6.  Thia  table 
waa  surmounted  by  a  piece  of  oolite  about  4ft.  liin. 
tall,  about  lOin.  square  at  the  bate,  slightly  taper- 
ing towards  the  summit.  It  stood  nearly  vortical 
inclining  very  slightly  towards  tbe  west.  At 
1.13  p.m.  by  my  watch,  which  indicated  very 
approximately  Greenwich  mean  time,  the  pre- 
ceding edge  of  the  shadow  of  this  oonoern  fell 
near  the  figure  4,  while  the  tncceeding  edge  lay 
near  the  figure  1  ;  by  the  time  thia  edge  reached 
the  figure  1  the  watch  indicated  1.22  p.m.  A  very 
much  corroded  inscription  rum  round  the  table,  of 
which  I  could  just  deoipher  the  following:— 
"  Jo :  Clerke  Christus  Solus  Mihi  Salua  Anno  Dni 
1600  M.B." 

Could  a.meone  kindly  give  me  the  history  and 


PLnUBOBIOMA    ASBOLATUII    ASD 

ITS  SPECTRA. 
rtHTS.]— 15  the  Jourualot  the  R.M.S.  for  Feb, 
1888,  there  is  an  extract  from  Dippel'i  "Das 
Mikroakop  "  on  the  above  subject,  with  a  plate  and 
lis  figure!.  I  note  that  the  three  lets  of  itriio  are 
drawn  (Fig.  2.  III.),  as  I  drew  them  in  the  E}JO- 
LIS1I  Mechanic,  June  18,  188G  (Vol.  XL11I 
No.  1,108,  p.  337.  Fig.  3).  Might  I  atk  what  hat 
become  of  Dr.  liichhoin't  fantastic  diagram  inp- 


face  of  the  valve  (with  the  exception  of 

rib  and  tha  edge)  ia  to  be  regarded  as  flat,  but  that 
it  is  full  ef  cavities  between  its  upper  and  under 
surfaces."  Here  we  have  tbe  argument  in  a  nut- 
shell. The  orange  it  to  small  that  no  microscope, 
however  perfect,  can  make  it  vitible  w  the  human 
eye ;  bat  Dr.  Flogel  baa  cut  it  in  half,  and  haa 
proved  that  each  half  is  a  hemisphere. 

With  regard  to  Fig.  1,  Plate  III.,  let  me  point 
ont  that  there  axe  12  spectra  of  the  2nd  order,  and 
not  G  aa  figured.  A  correct  picture  of  the  spectra 
of  the  lit,  2nd,  and  3rd  orders  waa  given  by  me  in 
the"B.M."  for  Feb.  26,  188G,  ToL  42,  No.  1,092, 
p.  621,  Fig.  I. 

It  is  perfectly  easy  to  verify  the  incorrectness  of 
Fig.  1,  Plate  III.  All  that  is  accessary  it  to  place 
a  P.  angulatum  under  a  wide  angled  oil  immertion, 
and  then  rotate  a  narrow  and  vary  oblique  beam, 
by  which  means  the  spectra  of  the  2nd  order  would 
be  successively  brought  within  the  grip  of  the 
objective,  and  could  be  counted  on  removing  the 
eyepiece . 

Apart  from  the  aotaal  observation  of  them,  It ' 
perfectly  easy 


o  calculate  their  number   t 


1-00  N.A.  it  required  to 
with  central  light.  Wit] 
N.A.  and  oblique  light,  t 
which  evidences 


■rJ; 


t  an  aperture  of  above 

ow  three  sets  of  itrue 
i  aperture  of  0-7  to  0-8 
-  only  get  two  sets  of 

■ant  of  knowledge  in 
It  is,  of  oonme,  per- 


fectly easy  to  dot  Angulatum  with  /„ths  ■ 
and  central  light. 

Without  entering  into  any  criticism  on  the  reso- 
lution delineated  in  Fig.  3,  Plate  III.,  let  me  re- 
mark that  the  amplification  it  upwards  of  18,000 
diam.,  which  matt  be  regarded  ai  an  especially 
good  preparation  for  the  statement  in  Prof.  Exners 
piper  that  "no  microscope  hssever  shown,  or  will 
ever  show,  anything  actually  existing  in  the  object 
which  cannot  be  dearly  distinguished  by  a  normal 
eye  with  a  aharp  immersion  amplification  of  800." 
I  can  only  look  upon  Figt.  4,  6,  and  G  at  fiascos. 

London,  March  3.  Edward  Ht.  N  nlaon. 

TUB  HOTLAKE  BAILTAY  COLLISION. 
[28474.]— Tub  recent  colliiiou  between  two 
traint  running  in  opposite  directions  upon  the 
Seacombe,  Hoylake,  and  Deetide  Railway  (Birken- 
head) has  brought  to  light  inch  a  loots  system  of 
working  that  tbe  only  wonder  is  that  there  have 


The  line  u 

osed  to 

bn 

worked 

hvr.h 

e  start 

;     bu 

"tickets  '  fa 

.  heen 

proper  box, 

tha 

It  was 

at 

on. 

ntuo 

rain  having  been  killed,  two 
',  and  porter  have  to  take 


their  trial  for  manslaughter  at  Chester  Attiiei. 
The  accident  shows  thst  loose  systems  of  working 
single  I inet  are  mott  dangerous. 

Chester.  Clement  E.  Btrettori,  CJL 

SUSPENSION  Of  TSX  BLOCK  BTSTUf 

L 2 8476.]— SINCE  the  fearful  collision  at  Her, 
thorne  the  general  impression  ha*  been  that  w« 
should  never  again  hear  of  the  "  suspension  of  thi 
block  system,  and  some  surprise  has  heen  ex- 
pressed in  railway  circlet  in  consequence  of  tfai 
Eublioation  of  a  lilt  of  conditions  lately  drawn  ut 
y  the  goodt  agent  of  the  Manchester,  Sheffield. 
snd  Lincolnshire  Railway,  giving  hia  views  aa  tc 
hand-Baq  signalling  being  substituted  in  place  ot 
the  block  system. 

It  it  limply  a  watte  of  time  to  consider  or  draw 
up  inch  "  conditions,"  for  under  no  circumitsnct! 
should  the  block  ever  be  suspended.  To  do  so  would 
be  little,  if  any,  lets  than  a  crime. 

Clamant  B.  Btrotton,  Consulting  Engines] 
Society  of  Associated  Enginedrivers  snd 
Firemen,  Chester,  March  6. 


says: 


.   Of 


.ur faces  being  an  approximation 
to  tbe  ideal  mathematical  point,  the  friction  it 
almost  nil.  .  ."  Now,  tbe  law  of  friction  be- 
tween two  given  surface!  is  proportional  to  ut 
pressure  that  keep!  them  in  contact,  and  ia  inde- 
pendent of  the  area.  A-d  I  always  understood 
that  it  was  bad  to  bring  the  surfaces  in  ooataot  to 
a  "  point,''  because  all  the  friction  would  he  on 
that  point,  whereas,  if  tbe  surfaces  are  large,  there 
is  the  same  friction  distributed  over  a  greater  arts, 
and  therefore  lett  on  any  given  point.  Still,  we 
have  the  fact  of  the  lathe  running  esaier  with  the 
ball  in  the  end,  as  described  by  "Ursa  Minor." 
Will  aomeone  kindly  explain  this  ?  A.  ft 

HZW  AMD  XMPBOVBTJ  SOjUC  Of 
"  WATHK  DECOMPOSITION  APPA- 
RATUS" AND  VOLT  AX  ETBB, 
[284T7.]— Soub  time  ago  I  wanted  to  teat  sens 
electricity  by  decomposing  water  into  H  andO, 
bnt  I  thought  the  apparatus  that  I  used  then  wat 
rather  olemiy,  and  rather  liable  to  get  some  ait 
mixed  with  the  gases  given  off.  It  was  thsn  that  I 
thought  that  something  neater  could  be  used,  to  1 
made  an  apparatus  in  glast  which  did  away  with 
the  pneumatic  trough,  and  made  the  gas  tub*  sal 
electrodes  into  one  tube,  so  that  there  aan  be  no 
loss  of  gas.  Ton  connect,  tbe  battery  wine  onto 
tbe  platinum  wires  projecting  from  the  arms  ■ 
the  tabs.  Fill  the  tube  with  slightly  aoidulatat 
water,  and  put  tha  indiarnbber  cork  in  tbe  bottom 
of  the  tube.  When  mott  of  the  water  ia  decors- 
posed  yon  can  turn  tbe  tube  upside  down,  and  psst 
a  strong  current  uf  electricity  from'a  coll,  when  a 

Shi  k  will  pass  between  the  poles  and  diwmnpcss 
e  mixed  gates  (H,and  O)  into  water  again ;  tics 
it  can  be  Died  aa  a  water  decomposition,  apparent 


eudiom. 
Liverpool. 


OUHIOTJS    ALLOTS   (Continued). 
[28478.]— Jslimony   and    Copper.—  Put    i 


clean  orucibl< 


e  of  oopper  and  an  ounce  of 


<ry  hard,  and  of    a  besutif  ul  violet  has.    This 
si loy  has  not  yet  been  applied  to  any  useful  pur- 
poses; but  its  excellent  qualities,  independent  of 
its  colour,  entitle  it  to  con  aide  rat  ion. 
Mint  Coinage  nf  Gold.— Put  into  a  clean  iirnribla 
-—     -vhen  fused,  thrown 
f  pure  gold.    Then 

22  cants  fine.  Tha  goodness  of  thia  alloy  depends' 
on  the  relative  quantities  of  the  metals  employed: 
:J  --  be  22  carats  fine  because  22  parti  ul 


ied  with  two  of  oopper,  or,  as 
rschmi  of  gold  and  one  of  copper, 
these  being  in  the  tame  proportion  aa  22  to  2.  Thia 


directed,  eleven  drachma  of  gold  ai 


alloy  is  rendered  harder  than  pure  gold,  therefm 
not  so  liable  to  be  worn  away  by  friction.    Pan 


sllert  frequently  contains  one-half  of  oc 
HilciT  Coinage— Put  into  a  crucible  an  OUM 
and  seven  drachms  of  pare  silver  with  one  drsrha 
of  cooper j  they  will  combine  by  fusion.  Thil 
alloy  it  harder  and  more  durable  than  pure  ailver, 
and  ite  lustre  ia  not  in  the  least  impaired.  Thi 
grand  old  native  coinage  of  Hindustan  oonsitted  of 
the  preoiuus  metals  in  *  pure  state,  and  is  annually 
growing  very  scarce,  owing  to  the  demsnd  by  all 
gold  and  ailver  for  Uw 


pounds  worth  continually  enter  the  melting-pot. 

Alloy  fnr  Vomit hi»g.— Fuse  Joa.  of  tin  with  the 
tame  quantity  of  bismuth  in  a  crucible  over  a  ehsr- 
ooal  fire;  when  melted,  add  Joi.  of  mercury.  When 
perfectly  combined,  take  the  mixture  from,  the  fire 
and  cool  it.    This  substance  mixed  with  ths  whits 
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if  on  egg  forms  a  racy  beantif  nl  varnish  foi  plut 
Spires,  Ac.  Bon, 

(To  U<x*ti*v*d) 

BBE AKINO  STRAINS  OF  CABLE. 

[J8479.]— I  AM  very  much  obliged  to  Mr.  ... 
Cnwi  (letter  28461}  for  hit  long  and  able  explana- 
tion to  my  question,  wbioh  must  bare  entailed 
Unah  labour  to  prepare.    There  it  juat  one  part, 

however,  that  I  oan  take  exception  to.     B> 

"  I  cannot  imagine  what  '  Sailor's '  object 
Ih  paying  out  90  fathoms  of  chain  tn  7  fathoma  ot 
Water.  A  great  part  of  the  chain's  length  will  be 
Useless  (?)  on  the  tea-bottom,  and  the  anchor  will 
not  feel  the  poll  of  the  ihlp  at  all.  I  think  those 
who  are  acquainted  with  practical  seamanship 
would  confirm  these  statements  from  their  experi- 
*>oa."  I  am  afraid  my  friend  ii  not  acquainted 
■ith  the  river  Mersey,  otherwise  he  would  not  saj 
■b.  45  or  SO  fathoma  in  ordinary  waters  are  con 
■dared  by  the  majority  of 


a  constitute  a  good  scope.  This  ia  a  fallacious  notion 
With  regard  to  the  Mersey,  whose  tides  run  7  or 
I  knot*.  No  ship  it  safe  under  75  to  00  fathoms. 
indeed,  the  "  Atlantic  liners"  never  ride  with  lets 
tun  90  fathoms,  unleia  at  dead  neaps.  Tfc 
teamer  whoee  dimensions  1  gave  in  my  query  _ 
Ave  teen  her  "walk  away"  with  105  fathoms  of 
able  out  and  an  anchor  of  4  tons  loowt.  Thii  from 
hear  force  of  tide  and  a  "ulnar  anchor,"  which  was 
'roved  at  low  water  slack.    My  experience  extendi 

0  over  thirty  yean  of  sea  life  in  all  parts  ot  the 
rorld,  so  that  my  friend  will  excuse  me  if  I  differ 
torn  him   when   he  calla   upon  those    "  who  a 
Oquainted  with  practical  seamanship." 

Sailor. 

PAINLESS    EXTINCTION  OF  LIFE. 
_[88180.J— "  Batine  "  (letter  28455,  last  week) 

rosj  dosed  with  carbon  dioj 
x posed  to  the  atmeaphere  and  excited  by 
riciiy  ;  bat  there  is  a  great  difference  betwt 
xosjaud  a  sat.  The  reptile  ia  cold-blooded,  and 
ska  an  imperfect  circulation.  A  f 
»■  i']'  minutes  under  water,  and  i 
■wniaaoa  thereby,  but  with  an  i 
sat  ft  ia  far  different.  The  blood 
■ust  have  oxygen  at  every  inspiration.  Failing 
•is,  the  venous  blood  refutes  to  pass  from  the 
■nga,  and  they  thereby  become  rapidly  congested, 
ad  death,  without  possibility  of  revival,  speedily 
fhiuet.  It  has  been  stated  that,  in  regard  to 
bowning  persons,  restoration  of  life  is  impossible 
it  the  person  has  bean  in  the  water  for  five 
ninnies.  Death  from  drowning  is  suffocation— 
ttygen  starvation ;  the  blued  being  charged  with 
carbon  dioxide  comet  loaded  with  it  to  the  lung*, 
and  will  only  give  it  ap  when  oxygen  ia  there  to 

Leytonstoue,  March  5.  A.  P.  Wire. 

ON  VIOLINS. 

[18481.]— " Ordebic  Vital"  (38430, p. eoi), I 

Uluk,  hss  made  a  mistake  respecting  tuue  of  violin 
back;  it  it  lower  not  higher,  than  a  finished 
•ellj;  it  is  lower  became  of  greater  density,  and 
therefore  heavier,  having  more  resisting  power 
than  the  belly.     I  think  its  action  is  analogous  io 

Sired  to oarry  the  man.  but  with  da-ti'juv  ■[,-.[  ■[; 
create  a  reflex  action.  Ad  indiarobber  ball  will 
■Ot  rebound  on  a  substance  of  the  eame  yielding 
■uterial  as  itself,  it  must  be  something  of  mere 
tensity,  or  barderturface,  to  give  this  reflex  action. 
Now  my  idea  is  that  thit  mechanical  reflex 
etion,  in  these  instances,  would  .go  on  the  same 

rovsding  the  motion  or  force  could  be  applied) 
the  air  vibratory  or  sound-wave  medium  were 
tamped  out  altogether ;  the  force  and  motion 
Pould  still  be  there,  but  the  sound  wuuld  be  gone. 
I  nave  got  here  two  pieces  of  wood  of  the  same 
In*— vis.,  144in.  by  ijio.  by  | in. -one  of  maple 
ad  one  of  Baltic  pine.  By  driving  a  tack  in  the 
Ada  of  eaoh,  and  hanging  them  np  with  pieces  of 
«e  string,  the  maple  gives  the  note  G,  second  line 

1  treble  cleff,  pine  0  above,  an  interval  of  five 
tnutones,  maple  being  the  heavier  wood,  giving 
M  lowest  tone.  This  la  mechanically  as  it  should 
a.  "Ontario  Vital  "  is  right  as  regards  the  belly. 
have  ■  piece  of  yellow  pine  which  was  13,in.  by 
Kk  by  Jin.,  wbiab  suspended  as  before  givat 
I  sharp  in  top  of  treble  ;  by  thinning  same  down 
I  tin.  thick,  it  gives  the  note  D  below,  an  interval 
E  three  semitones;  by  cutting  a  hole  in  the  centre 
(  piece  3in.  by  *>„  ths  tone  is  tull  lowered  to  C, 
t  two  semitones;  so  by  cutting  sound-boles  it 
■wan  the  tone  (mechanically  weakens  the  belly), 
r    sound-bar    raises  the  tone    by    strengthening 

I  made  two  violins  last  year,  of  new  pattern,  the 
take  and  bellies  of  which  1  tried  by  suspending 
icm.  The  sound-bare  were  in,  being  worked 
Ben  the  solid  {  but,  not  attaching  much  importance 
the  matter,  I  forget   whether  the  J  botes  were 


they  were  both  about  the  tame  in 
__.  _sck  middle  C,  belly  B  above,  dif- 
ference fonr  semitones.  The  backs  are  of  onrly 
tycamore,  not  out  on  the  quarter,  as  it  utnal.  The 
belly  of  one  ia  Baltic  pine,  cnt  on  the  quarter ;  the 
belly  of  the  other  ia  pitchpine,  of  the  lightest  and 
least  resinous  kind,  Theae  two  violins  are  of  the 
same  pattern,  and  worked  by  tbi 
they  are  be"-  — 
The  backs 

the  difference  must  be  in  the  bellies.  Tbi 
Baltic  pfna  leema  softer  ani  deeper  In  tfa 
the  one  of  pltobplne  ia  more  brilliant  and 
foi.  I  have  tried  all  kinds  of  pinet,  witl 
the  same  results,  every  different  kind  giving 
different  timbre,  still  each  kind  being  perfect  aa 
regards  tone, 

I  forgot  to  mention,  in  the  violin  with  the  pitch 
pina  belly  the  grain  of  the  wood  lies  at  about  SO' 
of  perpendicular  on  eaoh  side  from  centra.  I  think 
this  is  an  advantage,  the  pressure  of  bridge,  when 


against  the  other  aa  a  lev 

[28482.1— Is   latter    tttSO,   page   Ml,  "  Orderic 

tive  pitch  of  back  and  belly.  Tbi 
were  conducted  by  Felix  riavsrl  about  the  year 
1819,  at  which  time  ha  presented  a  raemuir  on  thr 
subject  of  his  celebrated  Kapeioirial  violin  to  th< 
French  Academy  of  Sciences.  This  historical  in 
atrument,  not  to  mention  "  Fiddler's"  invention  (sei 
back  vols.  "  B.  M."1,  sufficiently  proves  that  s 
curved  form  is  not  essential  to  the  production  of 
tone,  and  I  quite  agree  with  "  Oasis  "  (letter  23431) 
when  he  says  "tome  little  sense,  and  agreCtdeal 
has    been   written  on  thit  anbjeot." 


reralv 


lsble  I 


found  the  back  to  be  on 
ower  in  pitoh  then  the  belly,  the  pieces  unde 
iment  being  placed  in  a  vice  between  twi 
ihaped  bitt  of  cork,  at    a    point  where  tw< 
nodal  linet,  oue  transversal  and  the  other  longi 
'     '    intersected.     The  mata  of  air  in  seven 
by  Stradivarius  yielded  a  aonnd  having 
_  ations  per  second,  answering  to  the  pitch 

nsde,  and  the  same  result  as  to  pitch  was  obtained 
rhen  ths  hack  and  belly  were  put  into  com' 
ibration.     Now,   although   these  researche 


and  simplification  of  violin  manufacture, 
us  abnormalities  have  been  made,  tested,  and 
me  instances  highly  approved  by  competent 
judges  ;  but,  naverthelete,  we  still  take  the  work  of 
"he  old  masters  at  representative  of  the  typical 
riolin,  and  endeavour  to  copy  them  in  every  detail : 
udeed,  these  old  fiddles  possett  an  extraordinary 

from  an  artistic  point  of  view. 

Can  anyone  explain  thit  inherent  fascination  1 
Why  thuuld  people  rave  about  the  "life-liki 
ipearance"  of  an  old  Sired.?  They  never  go  inti 
__,pturea  over  the  personal  attractions  of  a  flute  oi 
trombone,  although  both  instruments  are  far  mon 
antlqne  than  the  violin. 

I  am  not  myself  a  Philistine  ;  I  too  have  been 
infected  by  the  erase,  but  I  never  could  understand 
why.  W 


[28483.]— A  Ckehosa  violin  is  not  likely  to  be 
in   the   hands   of   many  of  the  readers  of   thi 

MECHANIC.     I  am,  however,  the  forlu 

r___iasor  uf  a  fine  specimen  of  Joseph 
G  Humeri  us'  handiwork,  and  1  thought  a  " 
remarks  might  interest  your  readers.  It  it  a  __  . 
'  '  istrument,  as  most  of  that  maker's  are.  It 
it   the    far-famed   and   uaapproachabli 

Thit  violin  teems  to  me  to  thow  mot 

dearly  that  the  vsrnish  was  put  on  iu  three  layert 
at  least.  First,  the  clear  colourlesl  aoat  whicl 
seems  never  to  leave  the  wood,  and  to  have  sunk  inK 


the  :t 


*ofl 


This, 


ghly  transparent,  which  dried  with  a  singularly 
right  gloat.  This  varnish  does  not  appear  to  have 
been  so  hard  as  the  first,  and  has  worn  away  where 
:h  friction  occurred,  whilst  the  bard,  un coloured 
aiah  hat   withstood   thit   friction  apparently 

hen   there   it  a   thick  vsraiih  which  Is  much 
■n  awsy.     Thit  teems  to  have  been  a  toft-tex- 
tured varnish,  having  considerable  pigmen*  in  it 

iddien-brown  colour,   rather  more 
red  than  the  ehell  of  the  horse-chestnut.     This 
varnish  doet  not  teem  to   have  dried  with  the 
le  beautiful  glosa  on    it  that  the  second  ooat 
;  probably  its  texture  was  too  toft  for  it  to  do 
I  have  noticed  in  two  instances  that  this  out- 
side  varnish    swells    np    and   become*  aomewhat 
ipaqua  If  wetted  too  freely  to  get  off  the  resin, 


I  believe  the  reason  ao  few  of  the  old  inatro- 
menta  have  much  of  this  coating  left  on  is  that 
the  performer's  perspiration  haa  softened  it,  and  the 
rubbing  against  buttons,  casual  knocks  against 
the  bow  and  violin  oose  and  other  substances  have 
detached  bits  little  by  little.  Rosin  especially 
aeema  a  great  enemy  to  it,  and  I  believe  it  tba 
greatest  mistake  to  allow  It  to  collect  on  the  in- 
atrument,  either  back  or  front.  Why  was  such 
attention  paid  to  the  varnishing  of  thcae  instru- 
ments? A  truly  fortunate  occurrence  for  us  now 
that  they  did  to ;  bat  it  it  not  at  all  likely  that 
the  old  makers  knew  the  good  they  were 
doing  their  instruments  at  the  time,  or,  indeed, 
that  they  were  making  instruments  for  posterity. 

It  must  be  remembered  tbat  most  of  these  in- 
struments were  rasde  for  chapels  and  ohorchee,  and 
it  was  to  resist  the  action  of  damp,  heat,  and  cold 
tbat  such  trouble  wat  taken  over  the  varnish,  the 
action  ot  the  vapours  from  the  center!  during  the 
burning  of  inoense  being  probeblya  very  important 
factor  in  the  elaboration  of  this  celebrated  and,  as 
I  believe,  complicated  varnish.  Similarly,  I  be- 
lieve, there  was  a  demand  far  wood  f or  the  bellies 
whioh  would  not  crack  or  warp  when  exposed  to 
these  influences,  and  tbnt  great  attention  was 
forced  on  the  wood  used  for  this  purpose.  Of 
course,  volume  and  tone  ware  mnoh  prised  also,  si 

toned  instruments,  and  therefore  men  to  play  them, 
would  be  wanted  to  conduct  a  service  than  of  large- 
It  was  found  that  a  certain  date  of  pine  timber 
combined  qualities  whioh  remedied  this  slate  of 
affaire  more  than  any  other,  and  thus  a  demand 
arose,  and  the  richest  maker  got  the  beat  wood, 
because  he  could  afford  to  give  the  belt  price — that 
maker  being  Stradivarius. 

If  any  old  Italian  violin  is  examined,  it  will  be 
seen  that  on  the  E-string  side  of  the  tail-piece 
there  are  longitudinal  cracks,  undoubtedly  due  to 
tbe  counter  upheaval  of  the  belly  on  that  side  when 
the  chin  pressed  iu  tbe  G  string  aide  of  it.  But, 
apart  from  this,  in  old  violins  ot  inferior  makers 
hair-like  cracks  in  the  belly  are  often  seen,  notably 
where  the  ebony  block  is  inserted  to  take  the  pres- 
sure of  the  catgut  curd  fastening  the  tail-piece  to 
the  peg.  The  damp  finding  its  way  in,  sets  up  dry 
rot  (so  called),  and  the  destruction  of  the  instru- 
ment is  only  a  question  of  time.  I  am  firmly  oon- 
inced  that  to  remedy  these  defects  the  great 
.akeri  tried  to  obtain  the  hardest  wood  they 
could,  especially  when  they  found  tbat  this  wooden:' 
'  need  the  tone,  and  not  because  tbey  were  able  to 
f  beforehand  that  certain  bulks  of  timber  pos- 
ted   acoustical    properties    in  excess  of  other 

Numbers  of  old  instruments  of  merit  have 
perished  from  decay,  and  are  doing  so  now(andthe 
inference  is  perfectly  logical  that  they  did  ao  in 
1700 ;  bnt  in  tbat  day  it  was  more  remunerative 
to  mate  a  violin  than  to  men-1  one ;  now  in  this 

oompare  tba 
■ten  of  violin  manu- 
facture.   The  Guarneriua  of  wbioh   I  write  doea 
give  Out  Its  whole  tone  on  first  being  played 
but  In  a  few  minutes  it  seems  tn  vibrate  from   ' 
scroll  to  tail  piece,  sad  becomes  intoxicated  with' ' 
the  melody,  and  even  to  work  itself  to  a  frenzy1,  ■ 
and  suggests  to  the  player  tbat  if  he  ceased  to  bow ' 
L-  '--ie  would  still  go  on.     This  is  equality  ooul- 

all  good  Italian  violins.    But  ou  analysing 

the  Gusrnerius  tone  oritieailv,  you  will  find  both '. 
players  and  hearers  will  say  it  la  brilliant,  dear, 
tweet,  ringing,  bell-like,  and  so  on. 


i  certain  prominency  of   . 

A  violin  by  Granoino,  of  Milan,  I  knew  well 
md  loved  dearly,  possessed  a  tone  ot  excellent 
quality,  and  One  of  whioh  the  general  verdiat 
would  be— How  richl  And  yet  there  ia  a  rough- 
ess.  And  to  one  might  enumerate  the  great 
takers,  eaob  having  oertain  peculiarities  of  tone — 
isking  scores  of  violins,  and  yet  eaob  one  having 

That  the  varnish  on  ao  instrument  influenced 
the  tone  has  all  along  been  inspected ;  but  It  la  in- 


oeedingly  interesting   i 


'■■'"*  " 


,  d  makers,  of 
r  degree,  hsve  found  a  ready  sale,  and 
a  demand  for  more.  Under  these  oir- 
lew  violini  mutt  be  made  :  redoubled 
nade  to  procure  suitable  oil  varnishes, 
ih  success  that  new  instruments,  ooatei  ' 


w 
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with  these  modem  oil  varnishes,  found  ■  ready 
sale :  far  the;  possessed  qualities  far  superior  to 
the  instruments  previously  la  the  market  coated 
with  spirit  veruiahee. 

Hay  I  uk,  finally,  whit  has  become  of 
Lakes  discovery  of  Chinese  gums  and  Roman 
Catholic  priests,  which  were  to  revolntionis*  the 
Tiolin  and  piano  world — about  a  year  tines-  ? 

J.  D.  H. 

ESTIMATING  THE  SPEED  OF  DYNAMO 
MACHINES 

[2848*.]— Mv  attention  haa  been  directed  to 
letter  No.  18849  in  your  issue  of  21th.  Feb. " 
Will  yon  please  allow  me  to  state  that  the  tele- 
phone tuning-fork  method  referred  to  in  the  above- 
mentioned  letter  it  identical  with  one  I  suggested 
in  1886  to,  and  used  by,  a  well-known  engineering 
firm? 

Walter  Hepworth-Collite,  F.C.S. 

Bolton-Ie- Moors. 

A  SIMPLE  ARRANGEMENT  BOB  SBT< 
TINO  THE  MAGNBTS  OF  TELE- 
PHONBS. 

[28485.1— As  it   ia  difficult  Bometimei  to  | 
■oxawaet  In  the  end  of  a  hard  steel  magnet,  I 

need  the  following  arrangement  for  tome  time   

anoocu.     A  A  ia  a  piece  of  brais  aorewed  in  the 


bottom  of  the  case,  having  a  hale  in  the  centra  for 
the  magnet  to  pass  through.  33' ia  a  spring  made 
of  22  hard  drawn  braaa  wire,  and  soldered  abont 
mid-way  down  the  magnet.  Thin  spring  prealea 
against  the  plate  A  A,  keeping  the  magnet  away 
from  the  diaphragm  ;  B  B  ia  another  pieoe  of  braaa 
having  an  ordinary  screw  par  sing  through  the 
centre  at  C.  By  moving  this  screw  C,  the  magnet 
nan  be  shifted  at  pleasure.  I  use  an  ordinary 
wood  eorew,  D,  to  fix  the  magnet  when  properly 


STAUFFEB     LUBRICATOR-  SMALL 
BOILBRS. 

[28486.]— THE  suggestion  of  "  Samothee,"  on 
page  321  of  the  Vol.  just  completed,  appeared  tome 
■very  good,  aa  th*  lubricating  greaae  of  the  Sta offer 
patent  wiiu'A  I"  f  .et-i;  I  i.nly  ..}>cl;,;;il,[.:  io  tvLtre»  ol 
crank  shafts  where  the  pressure  ia  considerable, 
and  the  plan  would  avoid  all  the  intse  of  oil  com- 
plained of.  I  wrote  to  Meure.  Trier  Bros.,  at  19, 
Great  George- stre#t,  and  laarnt  from  them  '" 
the  patent  would  not  cover  that    applicatioi 

of 


obtained  one  of  thair  charming 

which  coat  U.  Only,  and  tome  pauera,  i 

which  1  cull  the  following,  which  will,   I  thi 

"  Approximate  rule  showing  haw  often  to  screw 
down  the  top  of  the  lubricator  from  one  half  to  a 
whole  turn :  Very  light  bearings,  once  or  twice  per 
month;  shafting,  two  or  four  times  per  month; 
loose  pulleys,  once  or  twice  per  week ;  heavy  or 
high  speed  shaft*,  once  or  twice  a  day." 

This  above  how  much  trouble  as  well  as  mesa  is 
avoided. 

The  letter  on  "Polishing  and  H  ickel-  Plating  " 
this  week  mention!  the  Stauffer  lubricator  aa  a 
"  grand  thing  on  a  politbing  lath*."  1  should  like 
to  know  whether  anyone  haa  need  it  for  the 
mandrel  bearings  of  an  amateor'a  wood  lathe. 

1  hope  our  friends  who  Lava  small-power  boilers 
will  kindly  notice  my  qutriea  on  page  Gil  last 
week,  and  give  their  experience  of  them.  1  want 
to  get  at  the  beat  form  and  ooat  of  a  2-man  boiler 
to  go  under  the  chimney  of  a  room  when  the  fire- 
■tov*  it  taken  out ;  and  also  the  beet  way  of  heat- 
ing it  by  petroleum  so  as  tu  avoid  the  constant 
■toking  and  to    raise    steam  in  about  10    or   12 


[28487.]— To  many  of  your  readeri,  who,  like 
snysslf,  are  engaged  in  the  bleaching  trade,  the 
fallowing  matter  may  be  of  interact. 


A  quantity  of  heavy  cotton  shirting,  hleaoht 
and  finished  in  the  uaual  way  at  the  worke  wher 
I  am  employed,  was  warehoused  in  Manchester  ft 
three  weeks  ;  it  was  then  packed  and  shipped  ft 
one  of  the  Argentina  market*. 

On  arrival  at  its  destination  nearly  all  thepieci 
were  found  to  be  discoloured  by  a  yellowish-brown 
stain  which  had  penetrated  through  nearly  i 
fold  ia  each  pieoe.  Several  of  the  pieces  war* 
home,  and  submitted  by  na  to  our  consulting 
chemist,  who  reported  the  itaina  as  tar-oil  stains, 
and  due  to  the  tar-papar  which  had  been  usea  *— 

This,  of  course,  meant  a  considerable  loss  t 
and  as  w*  have  had  claims  of  a  similar  kind  before, 
we  determined  to  avoid  using  any  waterproof  ' 
paper  at  all,  and  we  supplied  one  packers  wi1 
patent   water  and  air  proof  paper,  which  ia 
aiderably  cheaper  than  the  old  tar-paper,  and 
besides,  the  merits  of  being   very  thin  and  tough, 
and  almost  transparent ;  the  patentee's  nam*  I  ' 
not  remember. 

We  have  need  this  packing  for  over  four  months, 
during  which  time  we  have  not  bad  any  complaint 
or  claim  for  stained  damaged  goods. 

A.  De  Oaalmlr. 

MAGIC  SQUABB  FOR  1888. 

i  28488.1— I  DO  not  think  the  columns  of  the 
.  M."  have  often  contained  a  more  curious 
numerical  device  than  the  following.  It  was  in- 
vented by  a  Mr.  H.  A.  Wood,  of  Cleveland,  Ob;o. 
U.S.A.  It  will  be  observed  that  no  two  sets  of 
figures  are  the  same.  They  begin  with  467,  and 
none  exceed  487.  The  whole  square  is  composed 
of  16  smaller  squares,  each  containing  three  odd 
numbers. 


467 

486 

483 

468 

479 

467 

469 

478 

471 

47S 

m 

4fia 

■181 

461 

469 

487 

If  added  in  tl 


f..ll,." 


i  will 


exactly  mount  to  1888,  whether  taken  _. 
horizontally,  or  diagonally.  So  will  the  sum  of  the 
four  numbers  composing  the  font  quarters.  So 
will  the  sum  of  the  numbers  composing  the  four 
small  squares.  So  will  the  sum  of  the  foursquares 
composing  the  centre  of  th*  whole  square.  I  think 
it  will  be  admitted  that  such  an  arrangement  of 
figures  is  more  truly  described  as  magical  than  the 
ordinary  "  magic  squares." 

John  Hampden. 

PARAFFIN-OIL  LAMPS. 
[28489. J— WILL  "F.  A.  M."  permit  me  to  ask 
him  if  be  is  prepared  tu  support  the  statements 
in  the  "interesting  pamphlet"  to  which  he  refers? 
I  have  in  tha  course  of  the  last  quarter  of  a  cen- 
tury put  oat  one  or  more  paraffin---' 
night,  and  although  I  l~     ~ 


lay  to  pro, 


quite  aware  that  it  ii 


yet  heard  of  a   well-authenti 

eion.  I  presume  that  such  oases  musi  nave  oc- 
curred, and  possibly  tome  of  your  readers  nan 
Eive  details.  I  have  some  half-dozen  lamps  in  my 
onae,  and  most  of  the  containers  are  of  so-called 
"ohina"  or  porcelain.  In  the  beat  lamp  of  all — 
probahly  the  beat  paraffin  lamp  made — it  is  easy  to 

S reduce   a  "flash,      because   by  turning  down  the 
ame  after  the  reservoir  ia  hot  and  vapour  of  the 
from  the  air  bole,  yon  can  produce  with 
required  proportions  of 


uil  Lifiipts  from  tilt.- 
a  purl  of  the  breath 

the  Same  is  unable  to  oc 


iling  pamphlet 


aadilj-,1 


n.     In 
F.  A.  M." 


re  f its  there 

which  I  happtn  to  know  was  nut  an  explosion,  but 
simply  a  dropped  lamp.  Knowing  that,  I  naturally 
doubt  all  the  other  instance!,  and  protest  againat 
any  unnecessary  alarm  being  raised,  or  any  puffing 
of  thlt  or  that  lamp.  Paraffin  lamps  are  like  steam 
boilers — perfectly  eafe  if  you  treat  them  properly. 
Sftml.  Bay. 

HOW    TO    TEMPER    TOUR    OWN 
MILL  BILLS. 
[28490.]— BEING  a  miller  myself,  I  have  known 
what  it  is  to  work  with  bad   bills.     Some  may  say 
bad  workmen  always  find  fault  with  their  tools  :  it 
may  be  applied  to  me  if  anyone  chooses,  but  that 
doea  not  alter  the  fact.     Living  in  a  country  vil- 
lage, I  found  it  difficult  to  get  my  bills  done  ao  as 
and  well,  and  yon  cannot  dress  a  stone  well 
""  )uah  the  blacksmith  iaatidy 
b  docs  not  understand  1 


doing  the  bills  as  they  should  be  :  some  of  them 
were  loo  soft— others  would  brittle  ofl  at  the  oat- 
ting  edge,  as  if  too  hard  or  burnt.  Having  Vol.  II. 
of  Tht  ilitltr  by  me,  I  looked  it  over,  and  foood 
on  p.  470  a  receipt  given  by  R.  R.  Smith  upon 
tempering  mill-bills.     It  is  as  follows :  "Drawout 

Jour  bill  to  the  proper  shape.  Mind  never  to 
ammer  the  bill  on  its  edge  when  getting  cool. 
After  the  bill  is  in  its  proper  shape,  Uk*  a  spoonful 
of  salt  and  a  spoonful  of  sugar,  mix  well  upon  a 
tin  plat*  ;  then  put  two  or  three  handfuls  of  salt 
ia  about  one  gallon  of  water.     Heat  yonr  bill  to  a 


bill  end  to  a  Ser 
plunge  f 


•  ia  iui  etctu  .  lit  th*  bill 
remain  in  the  water  until  cool  enough  to  handle." 
If  "  B.  P.  C."  follewa  the  above  instructions,  his 
bills  will  stand  any  French  stones  he  may  have  ts 
dress.  I  hav*  don*  my  own  now  for  a  long  time. 
I  can  do  th*m  by  my  own  kitoben  fire  by  fixing  s 
blower  up.  He  can  temper  cold  chisels  and  drills 
by  drawing  the  oolours  as  given  in  the  **  E.  M." 
Aa  I  have  obtained  great  kelp  through  "obi" 
useful  willisana,  I  thought  I  would  forward  these 
few  hints,  hoping  they  may  prove  a  help  to  some 
of  our  readers. 

Aa  regards  grinding  mill-bills,  I  alwaya  End  it 
best  to  grind  upon  a  rest,  keeping  the  bill  arosuag 
the  stoue  from  one  side  to  the  other,  and  grind  tin 
bill  rather  stunt— not  too  much  lead ;    th*n  tht 

Eieoas  of  stone  will  fly  downwards,  and  not  cut  hit 
and,  I  was  advised  to  grind  so  by  an  old  miller 
many  years  ago.  Although  having  five  pairs  of 
■tones  under  my  care,  and  do  all  the  stonework 
myself,  I  have  very  few  pieces  of  eton*  or  steel  in 
my  hands.  It  will  also  prevent  the  stone  flyine, 
into  th*  eve.  I  have  seen  yuung  men  with  only  a 
few  years  practice  with  more  steel  in  their  hands 
than  I  hav*  got.  J.  L.  0. 


latlind 

readers  if  I  gave  t 

iption  of  the  maohin*  aa  I  have  constructed  it 

The  discs  are  13Jin.  diam,  and  jin.  thick,  running 
"losset  for  glasses  are  made  from  thru 
_   ....  jad  reels.     The  insulating  pillars  sre 
glass  bottles,  with  3in.  of  gunshot  inside  sal 


i'in  .i'1'.'it. 


2in.  of  tinfoil  outside.    The  drawing  will  eiplan 
■n-d  I  get  a  Tin. 


ruing  the  handle  I  got  sparks  41a.  long, 

nam  being  covered  with  moisture. 

_  machine  like    the    above  can  be  made  with 

window  glass  for  a  few  shillings.    The  local  glaiier     | 

oats  me  15in.  discs  for  3d.  each ;  holes  are  drilled  si 

I  dasoribad  in  a  recent  number  of  "  Ours."     I  shall 

be  pleased  to  answer  any  questions  respecting  the 

machine  as  described. 

Haslsmere.  F.  S.  Fowlor. 

CURIOUS    ELECTRICAL    PHENOMENA 

[28492.]— My  thanks    arc   due  to    Mr.  Perren- 

Haycock   for    his    explanation   of  possible  causes 

for  the  shock  referred  to  in  my  letter  No.  2343!. 

1   should  have    stated   in    that   letter   that  the 

current  one,     There  are  no  arc  lamps  at  ail  in  the 
installation,  and  the  only  lamps  battling  at  the  time 
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wen  about  SO  Ifio.p.  lamps  in  th«  pit,  wher 
■witched  oo,  the;  would  have  no  occasion  to 
■witch  on  or  off  oilier  lamps,  to  cause  any  va 
in  the  on/rent. 

Newea*tle-on-Tyne.  Q,  Ba 

HOW  TO  AVOID  "DELUGION. 
^  I  S8498.J— Mb.    Hampdes    ud   yi 


lent 


[peat ;  bat 
inpsrently  complained, 
F.R.A.S, 


"F.B.A.8.'  __ 
Mr.  Hampden  bu 
ba  would  if  more  li 

■abject  ii  in  hud,  tame  body  "must  Ins  in"  lb 
theory  of  *  globular  earth.  Perhaps  he  hu  begni 
to  perceive  that  there  is  a  way  to  keep  clear  of 
this.  He  hu  bat  to  ignore  or  avoid  all  refe: 
to  appearances  of  anything  beyond  two  or 
mil**  off;  consequently  all  heavenly  bodies 
the  length*  of  dayi,  nights,  or  whatever  they 
to  affect,  and  moat  reasoning  of  thing*  quite  I 
elbow,  may  go  on  awimmiagly  with  aa  flat  an 
aibaliku.  But  "  F.R.A.S.  seems,  on  p.6i__,__ 
agree  with  Dr.  F.  S.  Cane,  p.  6TT,  who  would  be 
bitter  plewed  if  there  were  "  leu  of  the  Noaohian 
Deluga."  WelL  they  can  avoid  that,  perhaps  aa 
easily  aa  Mr.  Hampden  may  the  globular  earth. 
Certainly  he  cannot  betake  himself  to  a  Sat  world, 
nor  they  to  an  nnflooded  one,  nor  to  a  country  void 
of  diluvium  or  the  marks  of  the  saour  of  that 
tremendous  event ;  but  they  can  perhaps  keep  to 
anoienter  geology,  that  of  the  primary,  secondary, 

and  tertiary  strata,  the  truly  pte-biatorio 

human  times,  and  to  thing*  off  the  prest 

face,  and  to  snob  a*  have  nuthing  to  do  with  the 

geographic  barriers  and    distribolioi 

They  moat  indeed  keep  very  dear 

Darwin's    subjects.'    and     Between    the    tertiary 

geology  and  to-day  tbey  must  piece  a  great  gulf, 

and  agree  to  ignore  all  between. 

By  the  wsy.wbat  earthly  "scientific  groundt 
are  they  on  whioh   Dr.  Csne  holds  "onlyafloi 
conld  cause  a  glacial  period  "  P     Neither  of  thei 
that  I  can  tee,  would  have  any  tendency  to  can 
the  other.     Bat  it  is  plain  matter  of  science  th_. 
both    hate    oaenrred    since    pliocene    times,   and 
the    Flood    since   the    glacial  time,   and    t; 
mightpnt  an  pad  to  that   frost,  and  was  ev* 
only  kind  of  event  we  can  readily  oonoeive  patting 
an  end  thereto.     If  both  earth  and  sun  are  cool 
ing — and  the  earth  at  least  is  so — this  world  alway 
was,  and  now  is, approaching  a  glacial  period.  Som< 
myriad  years  hence,  if  nothing  abnormal   or  aoci 
dental  intervene,  our  temperate  lands  (or  later 
even  the  Equator)  will  be  as  glacial  as  these  wen 
before  the  Flood  swept  off  the  flint  folk,  with  thi 
mammoth,  Irish  elk,  sabre-toothed  tiger,  &c,  and 
elaared  the  New  World  of  horses,  and  all  islam' 
of  moat  of   their  fossil   land  fauna.    How  con 
tny  climate  be  warmed   again  to  its  present  he- 
after  being  far  colder  ?     A  fall  of  additional  llni.ii 
—water,  air,  or  both— from   heaven  would  effect 
this;    but   ao  would   nothing 


"What 


grounds  w 

the  earth  i 


u  earth  any  at  first  solidified  ?  or  has  her  whole 
■took  of  this  fluid,  or  both  fluids,  arrived,  like  thi 
latest  instalment,  in  the  form  o£  comets?  Wh 
aan  tell  which  of  these  is  the  more  probable  ?  A 
maT  "to,  geology  shows  she  has  been  in  her  orbit 
too  long  to  have  been  without  oometary  encoun 
or  without  dotens  of  them  ;  snrl  geology  also  si 
Imt  to  have  had  dozens  of  world-wide  catestroi 

fifty  centuries  ago.  These  are  two  certainties  of 
swieaoe,  whether  you  like  to  connect  tbem  in  any 
Way  or  keep  them  apart.  If  either  of  them  do  not 
■nit  the  creed  or  mythology  of  Dr.  Cane  or 
"  F.R.A.S.,"  we  can't  help  it. 

Whether  Charles  1.  was  beheaded,  or  William 
Hi.  same,  orthe  Queen's  grandfather  was  crowned, 
mparatively  mere  legendr      " 


darella'a  slipper  was  of  glass,  would  t 
test,  more  utterly  incommensurable  with  such  an 
event  as  the  Flood  than  these  mere  historio  or 
documentary  tales.  B.  L.  Q. 

08OAN  SWELL. 
[28494  i_ ONE  of  your  correspondents  refers,  in 
last  week  i  issue,  to  a  trunk  being  connected  with 
•  ■well-box  of  an  organ  carrying  tbe  touud  into  a 
■wiling  and  producing  an  echo  effect.  It  may  inter- 
•art  your  readers  perhaps  to  know  that  I  and  i. 
friend  have  applied  for  a  patent  and  have  received 
provisional  protection  for  a  system  of  carrying  out  of 
■wall-boxes  the  confined  air  by  means  of  a  pipe  or 
trunk,  a  valve  opening  and  closing  automatically 
with  the  closing  and  opening  of  swell  shuttsrs. 
This  contrivance  allows  the  pipes  to  remain  in 
tone  and  retains  the  parity  of  tone,  while  st  the 
sum  time  it  carries  off  a  large  portion  of  tbesound 
which  it  not  required  when  the  shutters  are  closed, 
«md  which  in  the  ordinary  swell-box  most  perco- 
late ont  with  the  confined  air  aa  it  escapes.  We 
fcave  alto  arranged  that  the  trunk  valve  doers 


hlch  have  appeared  i 
r  the  head  of  "Orga 


organ   matters. 
[28496.1—1  have  been  exceedingly  interested 
in  the  recent  disoutsions  1 "  ' 
yoor  admirable  paper  nndi 

It  has  been  my  privilege  to  exhibit  a  number  of 
the  Roosevelt  organs,  in  whioh  th*  entire 
organ  and  a  portion  of  the  great  organ  Wi 
closed  in  a  swell-box  ;  and  I  must  confess  to 
a  convert  to  tbe  system  from  the  very  fin ...  _. 
did  not  require  many  trials  to  convince  ma  of  the 
manifold  inherent  advantages  over  tbe  old  tysteu 
It  gave  me  immediately  a  feeling  of  conscious  coi 

of  a  more  extended  scope  and  enlarged  possibility 
than  I  had  ever  before  experienced. 

The  great  and  choir  organs,  instead  of  being 
stolid  and  unyielding,  were  flexible  and  sjmr 
thetic.  An  accompaniment  played  upon  the  alit- 
or great,  with  solo  on  the  swell  organ,  could  be 
made  elastic,  so  to  speak,  and  a  greater  degree  of 
artistic  finish  conld  be  thereby  secured,  while  a 
reversal  of  the  order  of  solo  and  accompaniment 


mprtai 


■m— m  mm*  amp.  uu  ui«  ohuir  organ,  available  m 
a  manner  never  before  attained.  The  perfectly 
adjusted  vertical  tbades  of  both  swell-boxes  sre 
controlled  by  two  balanced  pedals  placed  side  by 
side,  and  located  in  such  a  manner  that  they  cat 
be  operated  by  either  foot  with  perfect  ease.  A 
novel  efiecL  obtained  by  gradually  closing  oni 
swell-box  while  opening  the  other,  is  etpecially 
charming  when  the  reeds  of  one  organ  and  the  " 
stops  of  another  are  sinmlr  jn.Mmlv  nui  ;..y.-,l. 
The  idea  advant""--" 


112), 


ineed  \iy  "  Uranium  "  (letu-r  2"'.")h. 


i  the  organ,  I 
le  better,"  is  t 
condemnation.  It  mi 
organists  can  manage 
ia  no  reason  why  the  in 
of  swell  pedals  should 


f  the 


UK 


ud  even  three  swell  pedals.  For  tbe 
nd  aimless  "pumping"  of  th*  swell 
;ntly  practised  by  some  players  I  have 
.  abhorrence.     It  is   at  times  utterly 


would  I  prefer  that  the  pedal  or  pedal*  be  perm* 
nently  fastened  down.  The  organ  in  tbe  Parochial 
Church,  Berlin,  where  Uie  groat  German  organist 
Uaupt,  baa  presided  since  1649,  whan  he  succeeded 
that  remarkable  virtuoso,  Louis  Thiele,  is  one  ol 
the  most  effective,  from  an  old  standpoint,  whioh  1 
have  ever  played.  (It  was  upon  this  organ  that  1 
studied  for  over  two  years,  under  (Germany's  lead- 
ing master,)  Bnt  the  instrument  waa  {and  is] 
entirely  devoid  of  any  swell,  or  even  of  a  combi- 
nation pedal.  Tbe  sharp  keys  of  tbe  manuals 
were  veneered  with  white  ivory,  while  the  naturals 
were  mad*  entirely  of  ebony.  This  primitivs 
ditiou  of  things  was  no  doubt  considered  adei 
for  the  performance  of  polyphonic  inutic  am 


it  of  o 


.  confess  that,  while  playing  there,  I  felt 
.    red,  and  unable  to  overcome  a  certain  me- 
chanical stiffness  foreign  to  my  taste  and  earlier 

that  Prof.  Hanpt  realised  the 
shortcomings  of  that  organ,  fur  he  used  to  speak  of 
effects  which  might  ba  produced  upon  the  modern 
English  and  American  organs,  and  wished  that 
Germany  might  be  mure  progressiva.  He  ac- 
knowledged that  the  English-speaking  nations 
..i_:_,  t[!B  j^yj  jn  jjj  unturs  pertaining  to 
ind  did  not    think    because  hit  organ 

tbe  stops,  because  bis  natural  keys 
and  the  sharps  white,  or  because  the 
in  it*  present  state  was  even  too  com- 
plicated for  some  players,  he  could  tee  no  necesiity 
for  advancement  in  organ  huilding  and  playing. 
The  fact  that  all  players  are  not  nrtiitt  i*  no  argu- 
ment that  instruments  should  ba  made  for  the 
artisan,  and  I  cannot  agree  with  Mr.  Eustace 
Ingram  (letter  282051)  that  because  "  the  majority 
of  organists  teem  to  be  seldom  able  to  make  propel 
'    "  they  already  hi— "  ' 


■.I* 


ivancas tend- 
e  difficult  of 


g  to  make  thi 
anipulation." 

Should  tbe  art  of  organ  building  ramai 
standstill  because  the  majority  of  organists 

can  corroborate  Mr.  W.  F.  Crosby'. 
.et! in  I8W8),  as  far  as  my  experience  goes,  that 
jyone  who  "  investigates  the  affect  of  the  mul- 
tiplied  swall-boxei  is    invariably   oouverted   to 
-   "    To  my  knowledge,  there  is  only  one  firm 

country,  aside  from   Roosevelt,  who  have 

adopted  this  advanced  system — viz.,  Messrs.  Steers 


and  soft 
_  ;v«n  snol 

iveraal  satisfaction  that  they  bad  concluded  ti 
adopt  it  henceforth.  In  my  opinion,  it  is  only  a 
matter  of  time  when  all  organ  builders  will  find  it 
to  their  advantage  to  adopt  this  system. 

For  Mr.  G.  A.  Audsley  *  fearless  and  outspoken 
advocacy  of  artistic  organ  building  I  hare  the 
highest  admiration.  His  clear  and  logical  state- 
ments, so  intelligently  expressed,  carry  conviction 


apropos  of  the  professional  buili 


1)  to  "  Ursnii 


wiling    as    a    dignified  art,  and  really 
uiuns  nuat  is  right  and   wrong,  he  will  refnse  to 

the  musical  world,  and  lower  himself  in  his  own 
respect." 

I  am  confident  tbat  in  his  furthcoming  hand- 
book of  the  organ  Mr.  Audsley  will  define  tbe 
most  advanced  and  artistic  principles  of  organ  con- 
struction yet  given  to  th*  world. 

Clare  nee  Eddy. 

194,  Michigan -avenue,  Chicago,  U.S.A. 

THE    ADULTERATION    OF    LARD. 

[3849IJ.]— I  NOTICE  Mr.  J.  C.  Bell's  article  on 
this  subject  in  your  last  issue.  It  is  certainly  not 
original,  although  interesting.  This  method  waa 
used  in  the  ironworks  laboratory  (U.S.A.)  where 
I  was  engaged  as  minor  chemist  seven  years  ago. 
Will  Mr.  Hell  tell  us  what  the  strength  of  his 
bentolinewas? 

Liverpool.  John  Howard. 

BERGERON',3     WRITINGS     AND 

BERGERON'S  LATHES. 

[28497.]— P  BOB  A  ELY    the    extract*    from   tha 

growl  there,  according  to  the  predilections  of  the 

readers.       A.    will    wonder    why    he     should    be 

bothered  about  the  obsolete    pole  lathe.      B.  will 

accept  the  description  with  as 

will  as  be  would  give  to  tha  i 

father's    Clock,"   aa    a    record     of    those    bygone 


,rty  good 
tha  details  of  ■  Grand- 
jord    of   I" 


progenitors  of  our  presen 
ings.    1  may,  perhaps,  adv 
notmauy  papers  will  be  dev 
--L  -a  form    --   ! 


.ably  st 
ted  to' 


1.1, 


ire  that 
:aly 


.'II.— 


bich  there  is  a  great  deal  wor 

Tbe  object,  however,  of  this  letter  is  to  suggest 

ortbias  who  have  heen  unceremoniously  elbowed 
it  by  their  youthful  compeers.  I  am  growing 
old  myself,  and  quite  understand  how  prone  tbe 
rising  generation  la  to  relegate  ns  to  th*  class  of 
old  fogeys  before  we  have  quite  earned  that  ques- 
tionable distinction.  I  do  not  plead  for  reauscita 
pole  lathe,  though,  as  I  suggested,  it 
be  found  in  many  a  cottage,  where  not 
even  a  solitary  sovereign  can  be  spent  iu  a  modern 
'  the. 

But  take.e.gr.,  Bergeron's  "  Spherical  Rest,"  and 
e  work  of  which  it  waa  capable — work  which  no 
modern  turner  with  a  £40  spherical  rest  could 
'>eat.  I  suppose  a  matter  of  £3  or  so  wonld  pur- 
hase  it — £5  would  certainly  do  so.  The  lathe  Is 
heady,  to  a  great  extant,  popularised,  and  is  no 
Jnger  only  the  rich  man's  luxury ;  but  a  great 
eel  of  its  apparatus  is  unattainable  still,  and  why  ? 
limply  because  in  its  most  modern  form  itisnaoas- 
arily  very  expeniive.  In  its  older  form  it  wonld 
ie  quite  the  contrary. 

And  as  these  papers  go  on  it  will  be  seen  that  if 
lodern  appliances  are  neater,  handier,  and  more 
erfect,  the  older  patterns  were  far  cheaper,  more 
imple,  and,  therefore,  leas  costly  ;  and  they  were 
ffioieut,  as  is  amply  proved  by  tbe  work  aceom- 
liehed.  We  shall  never  thoroughly  popularise  the 
.nd  especially  ornamental  turning,  if  only 

ould  be  sacrilege  to  impras* 
!  which  rightly  belong*  to 
i/i(kitiu,"  "lat  ancient 

igh  on  tha  Old  Masters, 


y  high- 


thin, 


■ethat 

,  into  the  se 


«PX' 


fall  back  readily  o: 

antiquated    designs, 

lied  by  the  moderns. 

tools— the  Bansoolah,  for  ii 

suscitation.   May  not  a  few 

also  worthy  of  sii-;'- 
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ing  plane  on  both  tides.  The  plsno-oonve: 
i  is  cemented  to  a  plano-concave  of  crown,  n 
le  foul  length  of  the  combination  i*  sbso 
amenable  to  the  indices  of  re fraction  of  thi 
constituting  the  reipeetive  dements  in  thii 
lation.— Solab  Radiasck. 
24.]  —  Telescope.  —  Caveat  emptor  !  T« 
r  "  quits  sure  that  hit  telescope  mmi  from 
i ton'.,  and  in  the  state  that  it  it  ?  With  o.g. 
joth  aides,  it  is  possible  to  be  achromatic — 
,  if  the  radius  of  the  concave  leas  is  tome 
•s  long  is  that  of  the  other  surface.  Bat  as 
!  spherical  aberration— oh  !  he  rosy,  how- 
irobebly  improve  the  latter  s  good  deal  by 
ng  the  plano-convex  lens  of  tbe  o.g.— which 
ume  it  the  outside  lent — and  placing  it  with 
ved  tide  facing  the  object.  Without  know- 
i  curves  of  hit  variant  glsttet,  however,  it 
oatible  to  say  how  far  this  will  be  effectual. 
!.P. 

SO.]— Electric-  Light— To  "J.  E.  W.  I." 
fa  working  current  per  square  inch  =  1,000 
Suppose  eaeb  of  your  lumps  took  -76  amp, 
rent,  400  would  take  400  x  -76  =  300  amp 
3  A,  300  A,  ,  .  .  Jt_  ■ 
ft"  X  1000-"  A  '  "  Al  =i3'1Jn-.eDt,on. 
A,  would  give  you  tbe  size  of  wire  to  on 
ir  main  leads.  In  a  large  building  like  si 
'on  would  not  use  main  leads  so  large  at  thi 
st  the  bottom,  beoans e  they  would  not  bsvi 
f  to  muah  current.     Branch  leads  for  rooms 


19.1— BlMttio  Olookn.-Set  the  comi 
a  ttud  near  tbe  hour  arbor  of  clock,  and  let 
□ved  a  given  number  of  times  in  the  boor 
ins  of  a  u  star  wheel  and  jumper,"  such  as 
>  turn  the  striking  snail  in  Vienna  regulators. 
s  arrangement  the  change  from  one  set  of 
es  to  tbe  other  can  be  made  instantaneously, 
is  no  absolute  necessity  for  the  hour-wheel 
le  changing,  tbe  'soaps-wheel  could  easily  be 
3  do  it  every  minute,  or  one  of  the  inter- 
e  wheels  in  the  clock  at  longer  intervals. — 

15.1  —  Embossing  Note  -  Paper.  —  Has 
P.  teen  the  stamp  on  aoheqoe,  on  an  agree- 
ir  on  an  envelope  ?  That  is  done  by  inking 
B  of  the  die  with  a  roller.  When  the  lines 
re  to  have  ink,  the  depressions  in  the  die  are 
ith  ink  and  the  face  is  cleaned,  just  at  the 
I  cleaned  in  oopper-plale  printing.  I  am 
it  the  boys  in  Somerset  House  who  emboss 
quel  and  receipt  forms  get  the  munificent 
if  fit.  per  week,  and  are  expected  to  do  many 
Ida  a  day,  at  the  risk  of  their  fingers  being 
d.  Upstairs  the  gentlemen  draw  hundreds 
for  doing  practically  nothing,  Mr.  A.  being 
ed  to  countersign  for  Mr.  B.,  and  to  on. 
re  "  ernboeted  in  colours."—  Nun.  Dob. 
2.]— Steam  Heating.— To  Mb.  Wbbsb. 
d  sketch  ;  but  am  a  poor  one  at  it.    How- 


r   4>*X„ 


\  0    afft* 


Tq 


a-  i«/l» 


1 


^sq 


The 

...  of  mill,  and  branches  in 

f  4in,  pipes  fur  top  rooms  T  and  X  ; 

pipe,    I'm.  :     V  it  the   valves  turning  in 

Ton  will  see  that  one  row  branches  lower 

a  daoeodina  pips^  so  that  it  would  woik 


better  ;  but  it  not  satisfactory.  Descending  pipe 
is  2in.  cast-iron,  inside  measure.  Now  this  pipe, 
T  X  X,  gets  possession  of  descending  pipe  to*" 
first,  and  keeps  water  and  steam  bsck  in  the  pipes 
F,  T,  and  C,  and  they  are  breaking  joints.  K  is 
blow-out  pipes,  and  L  is  one  of  Boyle's  traps  ;  X 

bottom-room  pipe,  which  I  coupled  up,  but  would 
not  work.  I  may  say,  during  this  frost  these  blow- 
ont  pipes  K  have  heen  frozen  up,  and  when  steam 
hat  been  put  in  the  joints  are  all  broksn,  exeep! 
T  X  X.  At  it  is,  there  is  endless  trouble.  It  it  not 
possible  to  couple  these  pipes  to  return  in  boiler. 
It  is  level  with  bottom  floor.  Tbe  more  heating 
surface,  the  more  heat  is  given  off.  Is  this  how 
itb  relation  to  2in.  and  4io.  pipes  ?    It 


-,  tbe  S 


I  than 


hottei.     __ 

S  X,  and  the  joints  in  X  pipes  break,  beet 
getstteam  sooner.     lam  thankful  for  your  assist- 
ance.   The  pipe  jointing  into  descending  pipe  is 

lin.— Jonathan. 

[64461.]— Altering  Bell  Olronit.— To  MB. 
It.  T.  LEWIS.— It  is  the  engraver  that  is  the  csuse 
of  all  this  misunderstanding.  He  made  the  battery 
appear  short-circuited,  snd  the  two  studs  that  tbe 
switch  rubs  on  look  like  pushes.  It  is  evident  I 
am  not  altogether  wrong,  became  when  the  switch 
is  turned  towards  3.  B.  any  one  of  the  fonr  pnshe' 
ring  8.  B.  beautifully.  It  is  only  when  the  switot 
is  moved  towards  H.  B.  silence  prevails,  and  aamy 
arrangement  is  precisely  similar  to  that  sketched 
by  "C.  T."  on  p.  ■(."■:<  «jf  the  "  KM."  for  Jan.  23, 
1885,1  should  feel  obliged  if  you  would  compare 
my  sketoh  with  that  one,  and  say  where  the  error 
is  in  the  H.  B.  circuit.  1  may  add  the  diagram  of 
"  C.  T."  is  almost  identical  to  the  one  given  by  you 
on  Jan.  16, 1885  (not  Jan-  1,  at  stated  in  to-day's 

[0  1493.]  —  Fewttrera'  On  a  Blowpipe.— If  this 
querist  will  refer  to  Nos.  910  and  tit,  he  will  find 
in  Mr.  P.J.  Davies'  "Note*  on  Plumbing"  tome 
information  about  blowpipes  which  may  be  nteful 
to  him.  There  are  many  blowpipe*  illustrated  in 
back  volumee. — Now.  Don, 

[6451 1.]  —  Ordnance  Datum.  —  "  Engineer's 
Pupil  "^thonld    have  looked    at  "  NutUlP*  Dic- 

or  fact  given,  known,  or  admitted  ;  in  civil  engi- 
neering, datum  line  is  the  horizontal  or  bat*  line 
from  which  the  surface  points  are  reckoned  or 
measured."  The  datum  of  tbe  Ordnance  Snrvey  it 
the  approximate  mean  tide  at  Liverpool,  and  the 
whole  of  tbe  altitude!  on  tbe  Ordnance  Survey 
maps  of  England  are  measured  from  that  datum. 
Where  tbe  heights  are  marked  on  the  mapt  thnt 
(B.M.  101-1),  there  will  be  a  mark  out  in  tbe  wall, 

horizontal  line  with  a  broad  arrow  underneath. 
The  altitude  given  ia  tbe  height  of  tbe  centre  of 
tbe  horizontal  line.  The  hue  tines  mentioned  by 
"  Gilmore  "  were  for  the  trigonometrical  survey  of 
the  snrfaoe  of  the  country  ;  the  difference  between 
the  two  la  tbe  same  as  between  a  plan  and  a  section. 
— CSSTKE  NCST. 

i 64626.1— Telephone.  —  If,  as  suggested  by 
colyte/'  "  8.  M.  S."  has  got  one  of  the  Swinton 
telephones,  supplied  by  the  Equitable  Telephone 
Association,  Limited,  the  screaming  noise  com- 
plained of  may  be  due  (1)  to  the  transmitter  being 
suspendsd  too  vertically,  so  that  the  small  pencils 

pencil  at  the  back ;  (it)  to  the  platinum  wire  on 
which  the  small  carbon  pencils  hang  having  got 
bent  so  that  the  pencils  do  not  hang  freely  sgainst 
the  horizontal  pencil,  but  prrhapa  touch  tt 
bottom  of  the  frame,  which  should  not  be  thaeasi 
(3)  to  tome  of  the  terminals  or" — 
and  earth  connection!  heing  loo 
rawed  up.  If  "  S.  M.  S."  « 
jrious  points  I  imagine  he  will  put  matters 
right;  but  if  not,  I  advise  him  to  write  to  the 
Equitable  Telephone  Association,  whose  address  is 
75,  Queen  Victoria-street,  London,  E.G.  for  a  copy 
of  their  printed  instructions.— A.  3.  T.  E. 

[ 646 39.]— Bolder  for;  Aluminium.—  At  this 
query  hat  not  been  answered  by  someone  well  up 
in  the  subject,  the  full  owing  may  be  useful  to  YV. 
Norman.  Take  aluminium,  SO  parte;  zinc,  80 
parts ;  or,  aluminium,  10  parte ;  grain  tin,  90 
parts.    Melt,  and  pour.— DENS. 

[64689.]— Solder  for  Aluminium.—  A  process 
and  means  for  Foldering  aluminium  was  patented 
by  .1.  S.  Sell.jn,  II  at  tun- garden.  The  number  and 
date  of  the  same  is  11499,  Sept.  26, 1885,  price  Gd. 
The  specification  can  be  obtained  by  remitting  the 
price,  plus  postage,  to  Mr.  H.  Reader  Lack,  Comp- 
troller of  the  Patent  Office,  Bouthampton-build- 
igs,  Chancery-lane,  W.C.  The  process  consists  of 
eacing    the    aluminium    surfaces    by    scraping, 

5 them  with  a  layer  of  parufGa  wax  to  act  as  a 
then,  with  a  coating  by  fusion  of  a  layer  of 
nc- tin- lead  alloy,  made  preferably  in  the  propor- 
ons  of  6:  2:1,  Tbe  metal  thus  prepared  is 
__>ldered  in  the  usual  way.— HENHY  J,  HARDY, 
P.GS,  Sheffield. 


ring  then 


[64541.]— Long    Foods    Bapld    Lena.— The 

reply  of  "B.Sc,  Plymouth,"  to  this  query  is  likely 
to  mislead  if  not  corrected.  The  depth  of  focnt  of 
a  lens  depends  on  tbe  focus  of  tbe  lens,  and  not  its 
rapidity  or  aperture,  not  in  any  other  way  on  the 
maker  of  it.  The  shorter  the  focus  tbe  grester  the 
depth  of  focus,  rapidity  being  tbe  Fame.  A  long 
fooua  lent  cannot  have  equal  depth  of  focua  with  a 
short  focus  lent,  unleti  its  rapidity  or  aperture  i» 
proportionately  reduced.  It  it  possible  to  have 
great  depth  of  focus  and  rapidity  together  only  in 
short  focus  lenses,  such,  for  instance,  as  are  used 
in  detective  and  other  fixed  focus  cameras. — T. 

[64546.1— Testing  Lathe  Head*. -So  ho  1  Mr. 
"  No  Sig.,''  you  have  copied  your  reply  from  my 
paper  in  Amattur  Mechanic  t  on  "How  to  Test  a 
Lathe."— P.  A.  M. 

!  !■■  N..-.H.  ]  -Meridian.— "  Engineer's  Pnnil  "  does 
not  say  to  what  degree  of  accuracy  he   desires  M> 

any  time  daring  day  or  night,"  If  within  one 
degree  be  near  enough,  apply  variation  of  compass 

rately,  by  night,  by  applying  Tables  I,  2,  and  R 
(according  to  accuracy  required),  pp.  481  :!  J,\miical 
Almanac,  to  bearing  of  Polaris,  adding  six  boors 
to  the  timet  there  given  (for  finding  latitude)  and 
explained;  or  in  the  daytime  by  applying  longi- 
tude in  degrees,  and  equation  of  time  in  degrees, 
to  bearing  of  *nn  at  mean  noon  Greenwich  time; 
or   by  equation  of  equal  altitudes  of  tun  or  star 


itaris  visible,  proceed  thus: 
itude  of  heavenly  body  as 
a  possible;  then — 


{True  alt.    .. 
Polar  dist." 


[■2 

,1! 


gives  true    bearing  of   heavenly 

body  at  time  of  obiervation,  from  which  yon  wiU 
know  tine  meridian.— Daddy. 

[64551.] — Ordnance   Datum.— The    Ordnance 


"E.M.',No. 


f  possible  question 


iible  question 


tion  this  as  a  t 
will  find  repliei 
by  diligent  seal 
G.  M.  PEL. 

[64552.]— Chupattles.  —  Of   these   there   are 
many  kinds — the  "  unleavened  bread  "  of  the  East, 
eaten  by  all  classes  except  the  : ' 
1 — ir    Bengali    they    are    verj 


placed  over  a  clear  wood  or  charcoal 

three  mil  utes  before  using.    Knead 
ar  and  water  till  a  stiff  paste  ;  coarse, 
lality  of  wheat  flour,  according 


to  taste.    Oi 

thick,  sprinkling  them  with 

separately  on  the  iron  pan, 

slowly  till    mottled  brown. 

'   ith  them,     Thia  was  my  only  form  of  bread  for 

tny  years  ;  it  is  good  with  every  kind  of  dish. 

favourite  meal  for  breakfast  was  spreading  tbe 


>  fiat  cakes  Jin. 
Hour ;  put  each 


with  n 


pie  food. 


lentils.    All  very  satisfy: 

The  domesticated  elephant  gets  a  "daily 

coarse  flour,  so  made  and  baked  in  enormoi 

(16  to  241b.  weight  of  iluur)  ;  it  in  tbe  only 

which  be  will  stand  weight-carrying  work.  Dry 
CAapniiiM.— Knesd  fine  white  flour  with  rich  milk; 
make  the  cakes  no  thicker  than  a  card,  and  bake 
till  crisp  on  the  above  plate.  These  will  keep, 
and  have  only  to  be  warmed  for  the  table. 
Carry  Caiei.— -Knead  up  two  parts  of  lentil  or 
pease  flour  with  one  part  fine  wheat  flour,  and 
tome  milk.  Make  into  cakes,  vet;  thin,  like  the 
last,  and  cook  on  the  iron  till  pale  brown  and  crisp. 
This   it  alwaya    served    with    any  curry    c"    *"■■ 

aide  of   India,   "-J 
Cbnpatties  are   nice  if    . 

irmalede,  and  are  very  beneficial  in  cms 
i.  I  have  of  ben  been  compelled  o 
make  my  own  chnpattiea,  using 


and    is    very  appeasing, 
ipread  with  any  kind  of 


f  constipatii 
ay  travels  t> 
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pan   ill  baking  il 

of  wheat,  mod  threshed   it  too  with 
when  1  wu  fur  out  of  Christendom.— Eos. 


inverted  Cryini 
igh  flail 


[64557.]— Angle  of  Commutator  Onti.— To 
ME.  BOTTONK.— The  angle  should  be  about  a".— 
S.  BOTTONE. 

[C4561.]  —  Dynamo.— To  ME.  Bottone.— Your 
beet  form  of  armature  would  be  ■  Pecinotti  ring 
armature,  built  Dp  of  punching*  ,5,in.  think,  of  good 
charcoal  sheet  iron,  with  at  least  ten  teeth.  The 
annexed  sketch  shows  mode  of  joining  and  winding 


keel  of  tfae  boat :  but  what 
inn  at  right  angles  to  the  rnddi 
anre  paraJJi'  ' 


[64562.]— Budder.— Tbe  book  ia  right  enough. 
If  we  use  the  sine  of  C  in  the  formula  inttead  of 
the  square  of  the  sine,  the  remit  of  the  formula 
will  ha  a  nrosmre  jm  the  rudder  parallel  to  the 
; TiVed  ia  the  prsa- 

. be  resolved  into  two 

ight  angles  to  the  rodder,  and  the 
other  along  the  surface  of  the  rudder,  which  latter 
baa  no  eflect  in  turning  the  boat  one  way  or  the 
other,  and  it  will  be  seen  that  the  resolved  force  at 
right  angles  to  the  rudder  ia  equal  to  the  force 
parallel  to  keel  multiplied  by  the  sine  of  9,  hence, 
■in,  8  appears  twice  in  the  formula  or  sin,"  0. — 
M.LC.  E.,Bsth. 

[64664.]— Optics.— "  P.  S."  will  find  an  excel- 
lent eeriee  of  articles  on  Optics  with  the  Lantern 
in  Vols.  XXXII.  and  XXXIII.  of  the  "  B.M." 
The  articles  were  afterward!  issued  in  a  7a.  6d. 
book  by  Lewis  Wright,  entitled  "Light:  or  a 
Course  of  Optics,  tar  For  an  introduction  to  the 
subject  get  Webb's  little  book,  "Optics  without 
Mathematics."— G.  H.  Pel. 

[64666.]  —  Silica  Brick*.  —  If  "  Ganniatar  " 
grinds  op  finely  tbe  material  to  which  his  query 
refers,  and  miies  with  it  shout  1  per  cent,  of  milk 
of  lime,  taking  care  to  dry  carefully  before  firing. 
he  will  probably  be  successful.  Tbe  bricks  should 
be  fired  at  a  high  temperature  for  about  a  weak. — 

w.  h.  s.  a. 

[64566.]— Dynamo :  Driving  by  a  Weight. 
— Perfeouy  possible,  provided  yon  have  a  tufti- 
oiently  high  toner  and  a  sufficiently  heavy  weight. 
The  amount  of  force  required  to  drive  one  of  my 
'-'Uc.p.   machines    I    find   to  be   equal   to   5,0001b. 


filling  through  1ft. 

Snamo  will  therefore  turn,  to 
I  6  0001b.  have  reached  the  floor,  going 
the  above  rate  of  1  ft.  per  minute.-    "   " 

[84674.]— Boehm  Flats.— In 
Rsvoir."  1.  Coons  wood  is  best 
the  best  firm,  then  entirely  of 
ebonite  iswsakin  carryi--  " 


Th< 


■S.  Bottone. 


1867  model 


ma  i 


m  a  svstem  with  a 
ed.     I  da  not,  how- 


cylindrioal  bori 

ever,  recommend  Bocks 

3.  Oellerd's  flutss  have  mora  complication 

advantages    are   questionable.      4.  It  dtp 

whom  you  buy  from.     1  should  take  it  on 

ditiontfaat  if  It  was  unsatisfactory  I  could 

(say)  in  ten    days.      lu    this   matter,    if    a  good 

instrument    is    desired,    one    must  gi    ' 

perienoed  — '— 


nutm 


high 


mbtful  matter  is  wh .     .. 
•elect  a  dosed  or  open  G  sharp,  and  this  depends 
on  the  player.— VULCANITE. 

[64681.]— SundiaL-In  my  reply  to  this  last 
week  I  omitted  to  explain  what  might  not  be  self- 
evident  respecting  this  latter  tilting  up  sidewayi 
towards  east  till  m  the  plane  of  Greenwich  meri- 
diau  to  compensate  for  nest  longitude  :  it  must  nol 
be  about  its  horizontal  axis,  but  that  of  its  pole 
dng    the    nhadow-eisting   edge    for    axie.- 


Should  yon  wish  for  any;  pi 


decarbonise  it  with  caustic  soda,  you  hi 
employ  a  solution  and  cause  the  air 
bubble  through  it.— L.SlDSEY,  12,  Roe  de  Bel  ten 
B  o  ulogne-s  ur-  Mer. 

[64682.]— Chemical.- Pi 
series  of  wash-bottles,  pref  ei 
containing  in  the  first  a  strt 
potash  or  soda  ;   in  the  sei 


nately.    Contact  is  made  by  the  points  (seven  in 

number]  of  the  wheel,  CCC.  coming  against  the 

r  m    fine  brass  springs  D  D,  which  may  be  tipped  with 

oede  Belterre,    platinum  and  arranged  so  that  the  contact  is  broken 

directly  an  armature  comes  opposite  the  end  oil 

magnet      By   making  the  magnets   attract  sltsr- 

sir  through  a    Mtti     tb,  „,„„  ia  greatly  increased  as  electro 

■e  of  Drsohsel,  ^  eiert  rerJ,  littia  pull  unless  tb*  armatars 

is  close  to  them,  and  the  contact  molt  not  be  mid* 

,ud   broken   too  quickly,  or  the  magnet  will  net 

,avo  sufficient    time    to  become  saturated.    The 

riving-wheel  and  wheel  on  which   tbe  motorrms 

re  connected  by  cogged  wheels,  B  B.     This  form 

■f  eleotro-looo.   can   easily  be  driven  -'■L 


Ipburio 


Lb*  I. 


>  small  hicbro 


I  placed  as  suggested  in 


[64686.1— Model  Bl«otro-LoOO.— I  havsnuos 

tany  a  locomotive  to  run  for  twenty  miuntss  U 
alf-honr  at  a  time  of  the  ail  5  mantioneii  bj 
S,r.l..r.yi."  with  self-contained  chromic-acid  bsi- 
teryof  two  cells,  eaoh  2in.  square.  The  locomotiri 
Itself  consists,  as  shown  in  sketch,  of  two  elsotrs- 


acid.  TheKOHi 
absorbs  the  water, 
following  sketch. 
Sheffield. 

[64683.]— Strength  of  Material.— I  answered 
this  query  last  week,  but  as  my  letter  was  not  ac- 
knowledged, I  presume  it  was  not  received.  Has 
not  "T.C.,Bristoi"made  a  slightslip?  He  gives 
the  formulas  for  solid  shafts  varying  in  4-7  R',  and 

for  hollow  shafts  aa  4-7  f  S-£-^  ■     Tak*  tha 

second  formulfe    and   suppoee  r  to  bo  =  O— that 
is,   the   shaft  is  a  solid  one;   then  4'7   ( ?') 


47 

■■,■; 

It 

whioh 
weight 

is    tbe    corvee 
of   a   solid   oir 

for 

nnlD. 

1'he 

■  W 

and  for 

bollow    cir 

alar  beams 

— W  -  weight  applied  il 
K  as  coefficient    of 

wrought  irun.  c 
R  =  outer  red  iui 


rupture  •  68  for 
ind  46  for  cast  iron 
aobes 

mgth  of  beam  between  supports  in 
inches. — Elao. 

Small  Boiler.— 

ipman  engine  and  boiler  referred  to  on  p.  17 

ify  illustrated  and   described  In   Hft  IfiSt, 

Jan.  El,  (886.     I  availed  myself  of  an  opportunity 
to  ees  that  engine,  and  I  agree  with  "  T.  P.  8.  T.1, 
that  although  the  burning  spray  makes  a  noise, 
is  a  very  nsefnl  little  engine.— N  UK.  DOR. 

[64581.]— The  Beat  Kind  of  Small  Boiler. 
Thanks  to  "  T.  9.  S.  T."     Yes,  I  admire  tbe  Shi. 
man  as  a  very  clever  thing,  but  lama  little  afraid 
of  anything  so  unusual — a  thing  I  could  not  andei 


[64682.]-  Chemical.— If  yon 


,  d,„n 


mew  if   it  required 
ct  very  much  to  the  noise  of  tha  jet.     A  2-m 
sr  for  an  amateur's  workshop  should  stand 
fireplace  ;  tbe  stove  having  been  taken  Mt,  MM 
i  a  space  3ft.  high,  2ft.  Din.  wide,  and  1ft.  liin. 
>,   about.     Is    there    anything    better    than  a 

his   ideas    with   a  dimensioned   sketch  ? 


perhaps e< 


it  will  g 


t  their 


mall 


to  their  working  P-F.  A. 

[fil  585.]— Model  Bleotro-IiOOo.— "  9ardonyi 
does  not  say  what  form  of  motor  be  intends  to  use 
for  his  tramway.  This  is  rather  important,  as  il 
must  be  as  powerful  as  possible,  if  the  batteriei 
are  to  be  so  small.  I  send  a  drawing  of  a  smnl 
motor,  which  may  be  of  use.  The  driving-wheel 
baa  fixed  upon  it  seven  armature?,  A  A,  which  art 
attracted  itf  the  two  elentro  iudB'uuts  li  I)  alter 


laenats,  one  fixed  to  the  frame,  and  the  othst 
suable  of  turning  on  its  axis,  which  is  at  the  earn 
ime  the  axle  of  tbe  driving  wheels.  On  tb*  Bes- 
ide of  the  frame,  on  the  movable  electro  side,  in 
lie  commutator  and  springs.  Any  further  infor- 
mation with  pleasure,  or  will  make  yon  on*  if  ym 
■  isire.— 8,  Bottoms, 

[64596.]— Oupolrw.— The  oupole  with  *;«■.-. 
bluet,  designed  by  P.  A.  Herbertz,  of  Cologn*  s 
-'  --riptk.5  of  which  is  given  by  Beckert  m  •htsU 
Bisen,"  1886,  6.  399,  is  said  to  be  eoonomkal 
iu  ihel— at  least,  for  small  and  moderaU-iirsd 
foundries.  The  throat  of  th*  onpola  is  closed  If 
means  of  doors,  beneath  whioh  is  placed  a  oMsk 
tube  within  the  wall  ascending  obliquely,  end  a* 
which  steam  is  blown.  Tbe  hearth  hangs  bsnsst) 
the  shaft  by  means  of  bolts,  end  an  adjustsblt  all 
is  thus  formed,  which  completely  surrounds  the 
furnace,  through  which  air  is  admitted  to  tit 
,  ui-ii  instead  of  by  the  usual  tuyeres.  Hi 
whole  of  th*  carbon  of  tbe  fuel  is  said  to  be  res- 
verted  into  oarbonio  anhydride,  resulting  in  detiW 
MTsBCsaH  in  fuel.  The  iron  melted  is  said  tow 
leas  changed  than  ia  other  cupolas,  the  loss  beai 
"■■I  t"  ■'<;  tier  cent..,  >-i  >'!.iiii'i  >'■  i'»v  ■>'■''■  ''1  ■  : 
fornaees.-nENBY  J.  HIbdy,  F.C5,  Sheffidd. 

r64697.]-Plg-Iron,— Failing  to  recognise  a  pa- 
ticular  brand  of  pig-iron  from  the  deseriptiot 
oontsined  in  the  former  part  of  "  S.  A-'s  "  qasTt. 
I  am  unable  to  say  with  certainty  of  what  brass 
this  iron  may  be.  Bat  with  reference  to  IhelaH" 
part  of  his  query,  I  should   say  that  the  brand  ot 


l'!..,-l>li..rua 0-01 


99-99  10CMW 

ibt,  be  obtained  throes*:  ] 


And  conld,  I  b 

any  import  me 

[64597.]- Pig  -  Iran.  —  It  is  most  f»oJi*M* 
S.viiii-li  iron,  but  of  no  partioular  brand.  ItMi 
merely  been  notched  for  convenience  in  breashsv, 
like  many  brands  ars.  There  are  several  brush 
ol  Swedish  iron  cast  iu  plates,  aa  deeonbed.  WriU 
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to  nine  metal  merchant.—  Henky  J,  Hasdt, 
F.CJ3,  Sheffield. 

[64602.]— Hwlntloil^-Wonld  "J.  H."  kindly 
state  whit  reliable  information  he  has  got,  or 
where  it  I*  to  ba  found,  to  ihow  that  mankind 
were  ever  la  any  way  different  from  what  they  m 
now,  or  that  either  In  general  or  particular  they 
over  had  mora  or  leu  hair  than  hat  always  bean, 
and ia now  to  be  found  on  their  bodies?  Alto, 
what  proof  it  there  that  civilisation  haa;  or  faai 
had,  anything  to  do  with  men's  bodies,  ueiag  that 
we  have  "  all  lorti  and  oonditioni  of  men,"  all 
with  more  or  leas  hair,  and  would  naturally  suppose 
that  aa  civilisation  baa,  taking  it  on  the  whole, 
rather  promoted  the  physical  condition  of  men,  it 
would  moat  likely  have  made  more  hair  to  grow 
bistead  of  "leaving  it  behind"?  Another  thing 
"  J.  It."  might  be  able  to  explain  is  this:  Seeing 
that  the  hair  and  whisker  i  of  mankind  are  h  differ- 
ent from  the  hair  and  whiiken  of  the  anthropoid 
■pea  (from  whom  man  ia  laid  to  hare  been  evolved) 
aa  the  for  and  whiikara  of  a  oat  are  different  from 
the  bristles  of  a  pig,  or  the  wool  of  a  sheep  from 
the  hair  of  a  goat,  how  did  the  change  in  essence 
and  anbatanoa  come  about?  A  little  genuine 
information,  not  opinion,  on  a  few  anoh  funda- 
mental matter*  aa  this  would  do  more  to  make 
tfainga  clear  than  any  amount  of  anoh  statements 
aa  "  the  peacock's  gorgeous  plumage  probably  owea 
it  development  to  sexual  ideation,  because,  taking 
the  aame  looae  atyle  of  writing,  the  "moon  is  prob- 
ably made  of  green  cheese.  As  for  "Devil's 
Hoof,"  when  he  baa  bad  a  little  mora  experience 
ha  will  know  leu,  and  when  that  happy  time 
cornea  about  it  may  dawn  upon  his  mind  that 
"wisdom  teeth  "  and  "great  toe-nailt"  are  useful 
aa  wall  aa  "  ornamental  "j  alao  that  they  are  special 
ereetiona,  and  that  development  ia  not  evolution. — 

Dm 

[64608.]— Attaching;   Xnalne  to  Lathe—  1 

am  pleated  to  know  thia  haa  been  done  ;  it  was  a 
very  old  idea  of  mine,  bnt  never  carried  out.  The 
cylinder  unit,  of  course,  be  lagged  to  prevent  the 
unpleasant  heat.     I  think  it  wonld  be  difficult  tr 


ids  and 

•art  of  "  motor  "  doea  "  T.  C."  refer  to  ?  "A.  F.  S." 
does  not  aeam  to  aee  that  the  link-motion  ia  all  yon 
require  to  s  tart  or  "  atop  inddenly."— P.  A.  M. 

[64617.]—  Canoe.- The    mainaail     and    mitten 


a 

1       c 

r,e.£ 

* 

«*— — — - - 

•til;  Pig.  2  the  Baden-Powell  reefing-gei 
larger  aoale.  The  following  are  the  dimen 
Nans—  Main  head,  Oft. ;  foot,  6ft.;  tuff,  4ft.: 
leech.  9ft.  9in.;  tack  to  peak,  9ft.  9in.  ;  clew  t 
throat,  7ft. ;  area,  32-6sq.ft. ;  mixren  head,  4ft  4iu. 
foot,  4ft.  iia. ;  luff,  3ft.  6in. ;  leeob,7ft- 7in. ;  tack 
to  peak,  7ft.  7in. ;  elew  to  throat,  5ft.  6in. ;  area, 
l»-o*qJt.  Triangular  storm  mirren,  for  rough 
weather,  the  mainsail  being  "towed  below  and  the 
large  milieu  hoiated  forward  :—L off,  6ft.  Sin. ; 
leech  6ft.  •  foot,  8ft,  6in. ;  laced  to  a  boom.  The 
lngaaXle  are  ihown  with  one  reef  in  each  ;  main- 
tain r^  2ft  deep  on  luB.2ft.9iu.  on  leech  ;  mizien 
reef  1ft.  Sin.  deep  on  loff,  lft.  Uin.  on  leeoh  ;  bnt 
more  may  be  fitted,  according  to  individual  taate. 
The  reefing  gear  ia  thus  rigged :— A  ia  a  yellow 
pine)  batten  lin.  diameter,  in  a  pocket  sewn  to  the 
■ail ;  B  is  the  boom,  to  which  the  toot  of  the  sail 
ia  laeed:  0  it  the  meat;  DEFO  are  boxwood 
Wonka,  with  brass  sheaves  and  braia  pint,  D  and  E 


awalaahi 


of  meat  on  deck.  A  piece  of  plaited  blind-cord 
is  made  feat  to  boom  at  H,  carried  up  through 
ringi  aewn  on  the  eail,  pease*  through  the  block 
G,  through  a  ring  lathed  to  batten  above  P, 
through  the  Jin,  block  at  H,  through  block  P, 
down  through  rings,  and  fait  to  boom  at  L.  A 
atouter-plaited  oord  is  fait  to  boom  K  up  through 
ringi  on  loff,  through  block  D,  through  (in. 
block  at  H,  back  through  E,  down  through  N, 
along  the  dock,  through  a  screw-eye  oloso  to  hand, 
the  end  being  knotted  ao  that  it  ia  always  ready  to 
hand.  The  distance  between  B  and  H  mnat  be 
rather  more  than  that  between  G  and  M,  The 
cords  in  the  reeling-gear  mnat  be  plaited,  not 
t wilted  oord,  and  should  be  dratted  with  boiled  oil 
to  prevent  ibrinking  when  wet.  This  design  is 
from  "  Yeohtend  Boat  Sail  ingT"and  was  meant  fora 
oanoe  14ft.  by  2ft.  Bin.,  with  centre-board,  bnt  will 
do  well  for  the  loft.  boat.  The  mainmast  waa 
lft.  Gin.  from  bows,  and  the  mitten  2ft.  from 
atern  ;  but  with  a  fixed  keel  they  wonld,  I  think, 
be  better  Gin.  further  aft,  eipeoially  if  the  oanoe 
haa  a  broad,  deep  rudder.  The  mainaail  haa 
halliard,  down  haul,  tack,  topping  lift,  sheet,  reef 
line.  Milieu  haa  standing  topping  lift,  halliard, 
reef  line,  sheet.  Each  passes  through  ita  own 
screw-eye  on  deck,  and  makes  fast  to  ita  own  cleat. 
"Practical  Canoeing  "  contains  much  information. 

— Golden  Slippers. 

[64604.]— Heating"  Small  Boiler  by  Oat  or 
Paraffin.— Your  correspondent  "  T.  P.  8.  T.," 
moat  ba  largely  drawing  on  hit  imaginatioo  whan 
be  proteuea  to  quote  my  opinion  aa  to  the  coat  of 

!  as  for  a  hot-air  engine.  It  it  quite  probable  that 
made  nie  of  the  expreeiion  he  quotes  in  reference 
to  a  !  or  8H.P.  steam-engine,  and  thia  may  be  a 
favourable  opportunity  to  air  a  grievance  which  It 
a  source  of  very  serious  trouble  to  myself,  and  no 
donbt  to  othen  in  the  aame  position— i.e.,  the  very 
great  carelessness,  incompleteness,  and  indefinite 
style  in  which  queries  are  usually  put  to  experts, 
and  the  great  difficulty  in  forcing  correspondents 
to  "disgorge  "  aunScient  detailed  information  to 
enable  a  proper  reply,  or,  in  fact,  any  reply  at  all 
to  be  given.  This  tendency  it  paint  oily  visible  in 
the  Query  oolomnt  of  the  "  E.M."  every  week,  and 
causes  many  queries  either  to  remain  unaniwered 
or  to  be  answered  incorrectly.  If  your  corre- 
spondent had  Ukin  the  trouble  to  state  fully  and 
correctly  what  be  meant,  he  would  have  bad  a  cor- 
rect reply,  and  if  his  query  referred  to  targe  filer 
of  hot-air  engines,  the  reply  he  quotas  would  be 
literally  correct.  Aa  a  fuel  in  hot-air  engines,  two 
gallons  of  aero aene  properly  burnt  are  equal  to  about 
201b.ofookeor400  cubic  feet  of  ordinary  coal-gas, 
and  If  "  T.  F.  8.  T."  will  figure  thii  out  on  a  10H.P. 
engine,  he  will  see  that  it  it  "cheaper  to  keep  a 
boy  shovelling  ooke  on  than  to  use  coal-gas,'' or 
kerosene  at,  say,  Td.  per  gallon — either  of  the  latter 
being,  duty  for  duty,  more  than  ten  times  the  coat 
of  coke.  Either  may  be  used  for  very  small  powers 
or  very  irregular  work,  and  show  a  decided  ad- 
vantage over  ooke  in  economy;  but  for  steady 
work  on  anything  like  a  moderate  or  large  scale, 
coke,  with  the  necessary  hand  labour  and  attention 
included,  ia  by  far  the  cheapest  fuel— Thob. 
P  LET  CUKE. 


[64618. J— Bed  Oonoretn.— Hay  be  made  with 
broken  rid  stone  and  bricks  instead  of  gravel 
for  the  body  of  the  mixture.     The  material  for 

the  surface  would  require  grinding  In  a  pug-mill. 

— G.  M.  Pel. 

[6-161  a.]- -Chemical   Balance..— I   cannot  give 

Joo  information  u  to  any  advantages  attendant  on 
aving  a  short  beam,  except  that,  of  oeurse,  the 
shorter  the  beam  ia  the  lighter;  for  a  balance 
depends  on  iti  sensibility  greatly  for  Ita  weight, 
and  the  lighter  the  better  ;  but  it  depends  more  on 
the  length  of  ite  arms,  and  consequently  long  arms 
are  always  recommended.  It  ia  true  that  they  in- 
crease the  weight,  bnt  the  length  of  leverage 
obtained  more  than  supplies  thia  disadvantage. 
The  beams  are  made  now  often  of  aluminium,  aa 
it  baa  alow  specific  gravity— only  2'6.—L.  Sidney, 
Boulogne-sur-Mer. 

[640221— fiorew  Cutting-.— Surely,  those  who 
have  replied  to  '■Novice,11  as  well  aa" Novice" 
himself,  are  in  error  as  to  the  "  ratio."  It  ia  true 
that  106  j  =  B-^-  ;  but  that  is  not  the  ratio  witb 

the  leading  acrew,  which  is  '-^  x  3  -  S^  ;  and 
not  S"  aa   stated.      The  train!  of  wheels,  there- 


former,  he  will  have  some  difficulty  in  cutting 
With  ao  course  a  leading  screw ;    if  the  latter,  he 
can  cut  it  with  the  following  trein:^x  *°  -  10-6}. 

— Sydenham. 

64623.]— Baa    Hive*.— Inner   tide-walls,    on 
frame  can  reat,areSjin,  deep,  including  the 


[6462! 
•hich  fi 


bottom  atrip,  which  cloaaa  air  apace.  They  aze 
bevelled  down  Jin.  from  top  to  leave  tin.  bee-apaoe 
below  frame  ears.  The  other  inner  walla  are  Sgin. 
deep,  including  bottom  atrip.  To  raise  them  to 
the  level  of  tope  of  frames,  piooes  of  tin.  stuff  are 
......  j |^(  lir  ipM#li    >f  DB  ijp  apace*  ihould 


bring  sides  up  to  a  level  with  frame  tope,  and  thia 
is  the  beat  height  where  hivee  are  only  need  for 
doubling — i.e.,  piling  one  on  top  of  another. 
"  Indian  "  may,  however,  nee  broader  plank,  if  at 
ke  a  deep  roof  to  cover  a  doubling 
three  tiara  of  sections.  The  complete 
hive  with  9in.  walla  ihould  consist  of  a,  c,  d  ande 
in  Pig.  4,  p.  161,  Oct.  14,  1887.     Or  d  may  be  die- 

nosed  with  when  the  outer  body-walla  are  made 
a  per  than  9  in.  The  main  points  to  note  are,  given 
a  "standard"  frame,  the  hive  iniide  should  allow 

ta.  apaoe  at  the  ends  of  framaa  and  Jin.  below, 
ive  ihould  hold  not  lata  than  tan  framaa.  The 
walls  should  be  double  all  round.  Using  thin 
material  ia  no  economy.  A  good  colony  it 
valuable  property,  and  is  worth  knowing 
properly.  If  "  Indian "  will  imagine  the 
dummy  (d,  Pig.  2)  removed,  and  the  entrance 
to  hive  to  be  at  g  instead  of  e,  he  will 
understand  my  arrangement  for  winter.  Three 
or  four  empty  framaa  are  placed  in  the  vacant 
space  to  support  the  quilt,  which  extends  over  the 
whole  top.  The  common  hivee  wonld  perhaps  not 
allow  of  anoh  an  unorthodox  winter  arrangement ; 
but  with  my  floor-board,  real  non-oonduating  walla 
all  round,  and  an  air-tight  top,  I  find  stocks,  if 
anything,  better  off  than  when  closed  in  with 
dummies  and  the  front  door  open.     Fig.  5  repre- 

Air  spi 

walla.     An  extractor  ii 

beekeeper's  i 

but  also  fore 

effective _  ....    , 

of  a  funnel  with  rectangular  mouth 
comb,  which  lies  on  a  wire  net  fixed  about  ljin 
below  the  mouth.  The  funnel  is  corked,  and  hangi 
by  a  wire  loop  on  a  pole;  pol<  ■'■■  ■ 
poet,  aud  grasped  -' 


Uin.  If  .in. 

:  II  a  vary  useful  piece  of  the 

ikeeper'a  outfit  (not  only  for  extracted  honey, 

'   >[oremptyinghalf-61ledacotiona,forgiving 

g  room  when  an  excess  of  store  exists,  arc), 

ild  not  be  necessary  for  a  start..    A  fairly 

e  extractor  can  easily  be  made,  consiatlng 


.winging  the  funnel  round,  the  honey  ia  thrown 
into  it,  and  may  be  let  ont  on  withdrawing  the 
cork.  The  smallest  outlay  would  be :  Beet,  from 
.1.;  smoker,  from  2s.  Gd, ;  100  sections,  2s.6d.j 
foundation  brood  and  super,  say,  Si,  Frames  and 
section  crates  can  be  made  by  "  Indian,"  ao  also 
iil.  Gloves  should  consiit  of  a  leather  pair,  and 
t  woollen  gi — *,_"      " 

if  wanted.— Si  I.  ke. 

[64624.]— Orown  Wheela.— A  crown  wheel  haa 
its  teeth  standing  at  right  angles  to  ita  tide.  "No 
big."  mnet  mean  bevel  wheels,  which  can  be 
geared  in  any  proportion,  and  with  ahafla  at  any 
angle  to  ana  another.— T.  W.  B. 

[64624.]— Oxown  Wheels.  -"Crown  Wheel" 
ia  limply  name  given  to  soma  forma  of  bevel  geari, 
and  will,  of  course,  run  together,  whatever  the 
sire,  provided  all  lines  of  the  teeth  are  drawn  to 
the  aame  point  at  that  formed  by  the  meeting  of 
the  centre  lines  of  the  shafts.  See  artiolee  recently 
in  "Ours  "  on  Hearing.— T.  C,  Bristol. 

[64624.]-  Or  own  Wheela.— The  query  ia  not 
oleartome;  but  I  think  it  mult  relate  to  the  gear- 
ing together  of  what  are  called  bastard  wheels— 
that  is,  wheels  nearly  but  not  quite  correctly 
adapted  to  each  other.  If  ao,  the  limits  of  anon 
adaptation  are  very  reetricted.  The  true  oondi- 
tioni which  govern  the  pairing  of  bevel  wheels  era 
f  ally  laid  down  on  pp.  499,  600,  of  the  volume  just 
concluded. — J.  II. 

[04625.]— Ooll.— Use  a  mercury  break  for  thia 
site  coil.  With  ordinary  break,  ion  do  not  get  B 
sufficiently  large  current,— CliiS.  PHOYIS. 

[64626.1— Coll.— The  fault  ia  probably  not  with 
the  old  primary  wire,  but  with  the  contact  bleaker, 
which  may  have  loat  ita  platinum  tipa  ;  otherwise. 
how  could  it  fuse  together?  Give  your  coil  a  good 
soaking  iu  malted  paraffin  wax  to  insure  thorough 
insulation.— S.  But  tone, 

[64626.]— Ooil.— It  is  a  waste  of  time  to  attempt 
to  make  a  good  ooil  with  old  wire.  Age  readers 
the  wire  hard  and  brittle,  destroying  its  con- 
ductivity. Better  take  old  wire  off  and  use  new. 
Unlets  your  ooil  is  a  vary  large  one,  your  primary 
ia  too  thick,  and  you  have  too  much  of  it. — H.  C  A  a- 
B10K. 

[64626.1— Ooil.~Tan  years  in  ordinary  atmo- 
sphere will  not  materially  affect  No.  12  .copper 
wire;  fifty  yards  Ko.  12  would  makea  coil  (if  well 
proportioned)  rather  too  audacious  for  an  amateur 
of  querist's  evident  experience  to  play  with. 
Breakdowns  In  old  ooila  are  usually  dne  to  connec- 
tions becoming  corroded.  Bee  that  primary  ia  well 
insulated,  and  that  spring  ia  strong  enough  to  only 
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just  allow  easy  separation  of  contact   points* — 
Daddy. 

[64626.]— Model  Boiler.— Make  it  £,m.  thiok 
for  each  inoh  diameter  of  boiler  for  801b.  For  line 
I  would  suggest  laying  on  slating  battens  2^in.  by 
lin.  with  ties  every  4ft.  or  so. — T.  C,  Bristol. 

[64626.]— Model  Looo.  Boiler.— You   do  not 

8ive  sise  of  cylinders  or  boiler,  henoe  I  cannot  give 
liekness  of  copper  required ;  still,  j^in.  plate,  if  well 
riveted,  would  stand  601b.  pressure.  For  models, 
a  large  boiler  making  plenty  of  steam  at  201b.  or 
301b.  is  best.  1  will  send  description  of  my  loco, 
boiler— internal  furnace — working  about  301b. 
pressure,  and  of  railway,  if  desired. — AMATEUR. 

[64627.]— Detector.— The  reason  that  the  needle 
does  not  deflect  so  much  is  probably  due  to  the  cell 
not  being  quite  so  strong  as  the  one  used  that  de- 
flected the  needle  40°.  Some  cells  will  give  a  much 
greater  deflection  than  others,  owing  to  small 
differences  in  the  building,  suoh  as  higher  resist- 
anoe  in  the  carbon,  different  distances  between  the 
elements,  Ac.  The  needle  is  magnetised,  or  it  would 
not  move  at  all  when  the  current  passed.  I  don't 
suppose  it  would  lose  its  magnetism  unless  it  was 
heated  or  used  roughly.  The  flame  in  the  bichro- 
mate cell  was  probably  due  to  the  oxidation  of  the 
iron  poker  by  the  bichromate,  or  else  a  little 
paraffin  wax  had  got  into  the  cell,  and  was  fired  by 
the  heat.— PRINCIPIA. 

[64628.]— Sorew-Onttintj.— Your  ratio  is  14} 
to  2  m  29  to  4,  and  as  29  is  a  prime  number,  you 
cannot  out  exactly  without  a  29,  or  some  multiple 
of  it— T.  C,  Bristol. 

[64628.]— Sorew-Onttintj.— " In  a  Fix"  oan 
out  14}  threads  per  inch  with  a  two  to  inoh  leading 
screw  by  using  any  of  the  following  sets  of  wheels : 
20, 146;  20,  36,  60,  86 ;  20,  90,  100,  180 ;  20?  20,  29, 
100.  The  seoond  one  he  will  find  most  serviceable. 
—The  Maggot. 

[64628.]— 8erew-0nttlntj.— To  cut  14}  threads 
per  inoh  with  a  leading  screw  of  2  per  inch,  you 
will  require  2  by  20's  and  a  29  wheel,  or  else  a  58  or 
146  wheel  as  fo&< 


or— 


Mandrel. 
20 

40 


Stud. 
29 
20 

58 
20 


Screw. 
100 

100 


or  20  any  wheel  between  145.— CHAS.  Provis, 
Bmsworth. 


[64636.]— Dynamo,  to  Light  6o.p.  Lamps.— 
A  small  dynamo,  with  laminated  Siemens  arma- 
ture, about  l}in.  by  8,  will  do  this  easily,  if  shunt 
wound,  with  about  4oz.  No.  22  silk-covered  wire  on 
the  armature,  and  21b.  No.  22  on  the  fields.  Unless 
you  use  an  accumulator,  it  is  almost  impossible  to 

St  a  steady  light  from  any  dynamo,  when  the 
iving  is   irregular,   because  the  E.M.F.  varies 
directly  as  the  speed.— 8.  Bottone. 

[64636.]— Steam  Cheat.— As  you  will  have 
something  like  117  tons  on  the  cover,  you  ought 
not  have  less  than  60  bolts.  If  the  brackets  are 
tapered  off  to  the  crown  on  the  outside,  you  should 
also  have  cross  and  longitudinal  webs  inside  the 
orown — in  fact,  the  strongest  form  would  be  with 
webs  deeper  in  the  middle  and  metal  2in.  thick.  If 
the  outer  edges  of  flanges  meet  it  would  be  a  great 
advantage  all  ways,  and  a  few  more  bolts,  also 
webs  closer  than  12in. — T.  C,  Bristol. 

[64636.] — Steam  Cheat.— Do  not  make  a  cast- 
iron  chest  at  all.  Cast-iron  is  uncertain,  especially 
in  the  form  you  describe,  as  there  are  contraction 
stresses  left  in,  you  cannot  tell  where.  Wrought- 
iron  plates  and  angle  iron  stiffeners  are  the  best — 
a  b oiler-maker's  job.  A  stiff  angle  iron  on  top  and 
bottom,  the  bottom  riveted  thereto  with  a  double 
row  of  gin.  rivets,  the  bottom  plate  stiffened  by 
external  angle  irons  riveted  on.  Dome  your  cover 
as  much  as  you  like,  and  cross  it  over  with  angle 
irons  every  Gin.  or  8in.  A  bolt  through  each  end. 
and  one  between,  say,  24  bolts  a  side  and  the  end 
oross  bolts  the  same  pitch.  There  is  125  tons  on 
the  oover — say,  2  tons  per  bolt. — W.  M.  L,  Dublin. 

[64687.]— Teet  for  Mystery  Grold.— I  do  not 
know  of  any  easily-applied  test  exoept  Hughes's 
induction  balance,  to  which  probably  you  have  not 
aocess,— CHA8.  PROVI8. 

[64639.]— Piccolo.— You  had  better  have  an  in- 
strument with  six  keys,  which  will  enable  you  to 
play  in  any  key.  I  can  recommend  you  to  procure 
one  the  same  as  mine.  It  is  made  entirely  of  nickel 
silver,  by  Barnett  Samuel  and  Son,  with  six  keys, 
tuning  slide,  and  cylinder  bore.  The  cost  was  10s. 
Boosey's  "  Shilling  Flute  Tutor,"  by  Pratten,  is 
good ;  there  is  also  a  more  expensive  one  by  Chap- 
man, published  by  Lafleur,  which  is  excellent.  The 
fingering  for  the  flute  is  the  same  as  for  the  piccolo  : 
but  there  is  a  difference  in  the  blowing.  I  find 
that,  after  practising  on  the  piccolo,  I  can  blow  the 
flute  with  the  greatest  ease.  But,  if  I  take  up  the 
piooolo  after  the  flute,  the  result  at  first  is  far  from 
satisfactory. — J.  McLaren. 


lating  tank,  and  oan  go  in  at  the  bottom  or  the 
side.  The  feed-cistern  must  be  higher  than  the 
circulating  tank,  and  supply  should  enter  in 
return-pipe.  Do  not  neglect  to  fix  expansion  pipe 
in  top  of  circulating  tank. — H.  CARRICK. 

[64642.]— Hot-water  Fittings.— The  circu- 
lating cylinder  must  be  below  feed  cistern.  Fix 
cold-water  supply  pipe  from  bottom  of  feed  cistern 
to  bottom  of  circulating  cylinder;  else  a  steam- 
pipe  from  top  of  circulating  cylinder  to  roof,  or 
turn  the  end  down  into  feed  cistern.  From  this 
pipe  branch  off,  close  to  top  of  cylinder,  the  supply 
pipe  to  bath,  «fcc.  The  flow  and  return  pipes  must 
be  connected  to  boiler  and  lower  part  of  circu- 
lating cylinder,  the  flow  pipe  4in.  or  5in.  above 
the  return  pipe.  Fix  the  cylinder  where  its 
warmth  will  be  of  service— either  in  bath-room  or 
a  linen  closet.— T.  W.  B. 

[64643.]— Making*  Oyole  Wheele.— 1.  What  is 
known  as  a  flat  drill  will  do.  It  can  be  made  to  fit 
drill  ohuok  in  lathe ;  rims  oan  be  drilled  in  lathe. 
If  the  bed  is  not  long  enough,  support  the  rim  with 
something  to  allow  the  proper  angle  for  holes.  2. 
Mild  steel  is  used  for  axle.  3.  The  bearing  parts 
of  ball  hubs  should  be  hardened.  Where  the  hib 
is  made  of  two  metals,  as  steel  and  brass,  the 
middle  or  steel  portion  is  first  made  and  bearings 
hardened,  after  whioh  the  brass  flanges  are  fitted 
and  sweated,  or  soldered  on,  a  good  fit  being  made 
and  flanges  finished  off.  The  material  now  used  is 
either  malleable  cast  iron  or  mild  steel  stamping*. 
There  is  not  much  forged  work  now  in  bicycles; 
stampings  of  any  kind  are  the  best — malleable  hat 
flaws.  4.  I  think  oonioal  heads  are  best  for  spokes 
to  solid  rims,  the  rim  being  countersunk  a  little. 
If  you  oan  get  the  materials  from  any  oyole  agent 
or  firm  of  manufacturers  it  will  be  best ;  stampings 
of  all  kinds  and  brass  flanges  can  be  had,  also 
spokes  out  in  lengths,  with  heads,  and  convenient 
gauges.  The  bearings  to  be  case-hardened.  I  am 
not  aware  that  best  steel  is  used  unless  it  be  fox 
balls.— A.  M.  M.  A. 


[64628.]— Screw-Onttin*.— "  In  a  Fix"  wants 
a  wheel  of  145  «  5  x  29,  in  order  to  ont  14$  to 
an  inch ;  but  14*52,  which  is  very  nearly  the  same 

thfcg,  will  b.  got  b,  .  tr.in  of   «»  -^^j 


[64639.]— Piooolo. — Get  a  6-keyed  instrument 
in  D,  for  the  following  reasons:  1st.  Supposing 
you  get  one  with  only  four,  to  make  up  for  the  ab- 
sence of  the  other  two  you  have  to  make  combina- 
tions that  are  not  so  easy  as  using  the  keys.  2nd. 
If  yon  intend  afterwards  to  get  a  full-size  (8-keyed) 
flute,  the  fingering  would  be  the  same,  except  that 
you  would  have  a  few  extra  ways  of  making  some 
of  the  notes.  8rd.  Get  it  in  the  key  of  D,  not  in 
B  flat,  as  all  Antes  are  made  in  the  former.  Of 
oourse,  if  you  do  not  intend  to  get  an  8-keyed 
flute,  get  a  piooolo  with  the  same  number  as  the 
Ante  you  do  intend  to  have.  One  of  the  best  tutors 
you  oan  obtain  is  "  Turner's  Complete  Flute  (or 
Piooolo)  Tutor,"  for  instruments  with  1,  4,  6,  or  8 

with  sand  and  water/using  firstly  river  sand,  and    £e^.<»mpil<r  ^  ?w!7u  ^t^1'  Jf^liehed  at 
next  fine  white  sand    Then  rob  with  grit  stone    33,  fiishopsgate-street  Within,  B.C.    This  contains 

a   very   ample    onromatio   scale   of   fingering.— 

H.  P.  N. 
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Another  train  not  quite  so  near  is 
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[64631.]— Pollening-  Marble.— Rub  down  the 
surface  with  another  piece  of  marble  or  hard  stone 

sand 
grit 
(from  Ayr)  and  water.    Finally  polish  with  putty- 
powder    (peroxide   of   tin)    on   a   woollen   paid, 
moistened   with  water,   and    kept  down   to  the 
surface  by  weighting.— G.  M.  Pel. 

[64633.]— Scotch  Putty.—  Probably  Vulcan 
oement,  generally  used  for  hot-pipe  joints ;  but 
Purimachos  oement  ii  better  for  dry  heat.  Both 
are  used  like  putty.— T.  W.  B. 

[64684.]— Greenhouse  Pipes.— Remove  the 
plants  from  house,  and  have  water  in  the  boiler 
only,  so  as  to  have  steam  in  the  pipes.  Have  a 
three-eighth  vent  at  further  end,  so  as  not  to  burst 
the  pipes,  and  the  heat  will  then  soon  burn  off  the 
paint  and  tar.  If  you  must  black  them,  use  black- 
lead.— T.  C,  Bristol. 

[64634.]— Greenhouse  Pipes.— Make  a  paste  of 
one  part  of  quicklime,  three  parts  washing  soda, 
and  a  little  boiling  water,  and  cover  the  pipes  with 
it.  Leave  the  paste  on  for  an  hour  or  so,  and  you 
will  be  able  to  clean  off  all,  or  nearly  all,  of  the 
paint  with  an  old  knife,  or  similar  instrument, 
after  which  they  may  be  well  black-leaded. — 
PRINCIPIA. 

[64634.1— Greenhouse  Pipes.— The  only  effec- 
tual way  for  "  J.  A."  to  get  the  tar  off  his  green- 
house pipes  is  to  disconnect  them,  and  burn  it  off ; 
but,  however,  before  he  does  this  I  should  recom- 
mend him  (if  he  has  not  already  done  so)  to  heat 
his  pipes  as  hot  as  he  oan,  so  as  to  soften  the  tar, 
and  then  to  scrub  them  with  a  stiff  brush,  and  use 
strong  soda,  potash,  and  black  soap  water.  If  he 
does  not  suoceed  with  this  I  expect  he  will  have 
to  fall  back  on  the  burning ;  but  I  am  inclined 
myself  to  think  it  will  wear  away  in  time.— John 
Owes,  Neath. 


[64644.]— Cleaning'  Chamois  Gloves.— Mskt 
a  batter  ox  two  parts  powdered  pipe-day  and  one 
part  yellow  ochre  (or  other  colour  to  taste)  with 
water) ;  put  gloves  on  yonr  hands,  and  well  work 
them  in  this  mess  till  clean.  Leave  some  batter 
on,  well  dry  in  a  warm  place,  then  crumple  up  to 
break  the  batter,  whioh  is  now  oake  (not plum); 
well  beat  the  dust  out,  and  they  will  be  soft  as 
new. — Daddy. 

[64645.1— Egg  Problem,— Perhaps  the  follow- 
ing consideration  may  help  "  A.  C.  G. '  towards  the 

solution  of  this  question.    Let  x  be  the  number  of 

i«> 

eggs  for  12d. ;  then    "  is  the  price  of  each  egg  m 

x 

144 
pennies.    And  then  it  is  obvious  that is  the 

price  per  dozen,  and  also  that  the  number  for  Is, 
multiplied  by  the  number  of  pennies  per  dozes, 
invariably  equals  144 ;  or,  putting  it  another  way, 
divide  144  by  the  number  for  Is.,  and  then  you  get 
the.  price  per  dozen  in  pennies,  and  vice  versa.  HScm 
go  ahead. — J.  K.  P. 

[64645.]— Eg?  Problem.— Let  x  m  number 
bought  for  Is.  at  the   market  rate.     Then  — 

12* 

=  prioe  per  dozen  in  pence,  and ■  thin- 

x  +  2 

duoed  price  per  dozen.    Then  the  saving  per  dossi 


[64640.]— Test  for  Gold— Chip  out  all  the 
metallic  particles  you  can  see,  and  boil  in  nitro- 
hydroobloric  acid ;  evaporate  to  dryness  on  a  water- 
bath,  redissolve  in  water,  and  add  a  solution  of 
ferrous  sulphate — a  brown  precipitate  indicates 
gold,  whioh  may  be  redissolved  in  the  acid,  and 
the  other  tests  for  gold  applied.  If  the  particles 
do  not  easily  dissolve  in  the  acid,  they  are  probably 

Eyrites.    It   is  rather  difficult  to  say  what  the 
ollow  pebbles  are  without  seeing  them,  possibly 
they  are  geodes.— PHI  NCI  PI  A. 

[64641.]— Lacquer  or  Enamel  for  Casting's. 
— Try  Berlin  black.  It  can  be  stoved,  but  will 
probably  meet  your  requirements  without.  — 
T.  W.  B. 

[64642.]— Hot  Water  Fittings.— Flow  pipe 
from  top  of  boiler  to  top  of  circulating  tank,  and 
return  from  bottom  of  tank  to  bottom  of  boiler. 
Conneot  cold  feed  to  return  pipe  if  possible. — T.  C, 
Bristol. 

[61642.]— Hot-water  Fittings.— The  pipes 
are  connected  with  the  close  cistern  and  boiler  by 
means  of  boiler  screws,  the  return-pipe  being  car- 
ried to  the  bottom  of  the  boiler,  the  How -pipe 
leaving  it  at  the  top.  The  cold  water  should  enter 
the  return-pipe  below  the  close  cistern,  which 
last  should,  of  course,  be  below  the  main  cistern. — 
G.  M.  PEL. 

[61642.]— Hot- water  Fitting*.  —  Use  .lin. 
pipes  and  fittings ;  both  pipes  to  go  in  top  of 
boiler,  the  flow  quite  flush  with  inside,  the  return 
to  dip  within  2in.  of  the  bottom.  The  flow-pipe 
should  be  fixed  higher  than  the  return  m  cirou- 


12* 


\x        x  -t-  2/ 


288 


^+2xS=  1  (penny,* 

hypothesis).  Thus  z»  4-  2x  =  288,  whence  *  «  a\ 
or  a  minus  quantity.  So  the  market  rate  was  X 
to  the  shilling,  or  9d.  per  dozen  ;  and  the  ladr  re- 
ceived 18  to  the  shilling,  or  at  the  rate  of  8a.  p* 
dozen.—  W.  M.  M. 

[64645.]— Bgg  Problem.- Let  x  «=  numbers! 


eggs  for  a  shilling, 


144 


prioe  in  pence  per  doL 


144 
If  she  gets  two  more  for  a  shilling, . 

per  doz.,  which  is  Id.  per  doz.  cheaper. 

.    144         144    +  x 


x 


x  +  2 


144*  +  288  =  UAx  +  x*  +  2x 

x*  +  2x  =  288 
x2  +  "2x  +  1  =  288  +  1 

x  +  1  =  v/'-8< 

x  -t  1  =  17 

x  b  16  =  number  for  shilling 

144 

— -  =  9d.  —  price  per  doz. 

When  she  gets  18  for  shilling,  price  per  dos.il 
1  _  s  8d.    The  rest  of  your  query  is  not  so  cleat. 

You  say,  "  How  many  eggs,  and  at  what  pries, 
must  be  bought  to  yield  a  saving  of  Id.  per  dot.'/* 
It  depends  on  whether  the  dealer  would  allows 
reduction  on  quantities  of  less  than  a  shilling^* 
worth.  If  he  did,  she  need  only  buy  1  egg  at  tot 
reduced  prioe  of  8d.  per  doz.,  and  she  would  be 
saving  at  the  rate  of  Id.  per  doz* — ELAG. 
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[64646.]— Isr  Problems— This  problem  ii 
stated  in  in  unusual  and  somewhat  puzzling  form. 
I  have  beard  it  before  in  this  shape:  "Whet  is 
the  pricM   of  eggs   when  two  mora  for  a  shilling 


tinea,  and  =  prioe  of  a  dozen  eggs.    Similarly, 

■-  =  price  of  a  doisn  eggs  when  two  are  added 

to  the  shillingswortb.     We  then  get  the  equation — 


a  +  1  =  17 

— Lew,  the  original  prioe  *u  9a.  a  dozen,  or  16  a 
•hilling.  The  "catch"  is  at  *.  One  U  apt  to 
forget  one  ii  working  in  shillings,  and  to  pat  1  in- 
Maad  of  fa— Bank  be. 

[64G4o.]— E»g  Problem.  —Th if  ii  equivalent  to 
■aring  that  two  more  for  ■  ihilling  lowers  the 
price  one  peon}  a  dozen,  in  which  form  thii  query 
waa  pat  and  answered  a  ahort  time  ago.  Let  x  be 
number  of  eggi  for  Id.  at  original  rate  ;  then  — 
=  prion  per  dozen  at  ditto ;  also  s+Ju  nnmber 
Of  egg*  for  Id.  at  redaoed  rata,  end  — — 


6xi-l 


•  prioe  per  dozen  at    ditto;  hence  the 


which  gives  9d.  the  price  per  dozen,  at  wbioh  price 
a  ■hilling'*  worth  would  be  16,  the  Dumber  of  eggi 
she  would  have  to  buy .— W.  A.  S. 

[64047.]— Delivery  of  Water  from  a  Pipe.— 
Although  not  amongst  the  ezperts,  and  with 
■pnlogle*  to  so  man;  better  qualified,  I  beg  to  say 
that  so  far  ai  I  understand  this  very  interesting 


,    4S73  x 


prnted;  therefore, 

point  Mft,  above  the 

with  water  at  a  constant  preunre  of  180ft. 
water  is  delivered  into  the  sprinkler  under  a  prei- 
■e  ot  90ft,,  which  Is  equal  to  4,573ft,  per  minute  ; 

S'«77        ~  "    =   V"-*-    P~ 
ante,  which   agrees    with    the    querist   nearly. 
m  a  the  total  number  of  the  hules,  ith  diam. 
in  a  thin  copper  pipe],  be  7.600,  the 

of  their  onUeta  equals  -0,122  (are*) 

*  7,600  x  ■62(Docmoient)-o6-7sq.iu.  Atfirstsight 
this  preponderance  of  area  (nearly  three  times 
greater  than  the  Gin.  bore  pips)  might  suggest  that 
ill  the  water  delivered  by  the  bin.  pipe  into  the 
Opm  (vir, ,  S,976|a]i.)  would  easily  escape  through 

•nam  of  nearly  " '■ "■-■'    *  -L  - 

bit  it  ii  not  to,  i 
into  an  open  tank.  It  is  delivering  through  L 
anltitode  of  holes,  and  the  collective  area  of  these 
MM  rednoee  the  average  discharging  velooity  to 
l,M0fL  per  minute,  and  the  head  to  produce  this 
nutty  la  nearly  lift.  Bo  if  a  Gin.  pipe  discharged 
isto  e  box  with  a  hole  in  the  bottom  of  S6-7in.  ot 
""**  the  water,  if  permitted,  would  rise  to  a  height 


rstponding 
•bet  ii  to  1 


a  lift,  head ; 
*  h  a  Telooit 

considered,  these  various  vel 

•>.  ud  Sin.  Surely  "  Irwell 
•ittske  of  supposing  these  two  tubes,  bacause'they 
am  tin.  and  2in.  diam.  each,  are  equal  to  a  Gin. 
Pipe.  He  should  make  the  upper  pipe  the  largest 
— *sj4in. — and  the  lower  out  Sin.  If  he  cannot  do 
•o  then  he  muit  form  branches  on  the  bored  tubes, 
•*)  connect  from  the  main  in  two  or  three  places, 
i  extant,  counteract  tht 


tjeriogjsti.  _ 
"head  is  lift,  ai 
•he.  is  4,171ft,  perm 


W.M.  I.,  Dublin. 
[64840.]— The    B.St.     Telephone.-  -To    Mb. 
BOTTOKB.— If  time  permits,  1  will  send  ' 


of  this  instrument,  with  illustration,  in  the 
■ana  of  a  few  weeks.  -8.  BOTTOMS. 
[MOW.]— Deadening-   Machine.  - The  inttrn- 
jot  you  speak  of  is  a  harmograph,  and  when 


well  made  is  capable  of  executing  most  beautiful 
design!  :  bat  greet  ear*  Is  requisite  in  miking  it. 
The  probable  fault  in  your  machine  ii  too  much 
friction  on  working  parti,  which  only  allows  a  p  ..;  - 
of  the  design  to  be  drawn.  Ton  might  try  alter,.  . 
weight*  at  bottom  of  levers,  adjusting  till  beet 
effects  are  obtained.— H.  Carbics. 

[646G0.]— Saelffnlns;  Machine.— Yonr  oot, ... 
spondent  evidently  mesas  the  harmonograph,  so 
called  from  showing  the  harmony  or  discord  pro- 
duced by  the  vibrations  of  two  pendulums.  Two 
pendulums  ire  arranged  to  swing  at  right  angles 
to  eich  other  ;  one  carries  a  small  table  on  which 
the  eard  or  paper  ii  placed  (the  table  swing.  . 
with  the  pendulum],  the  other  pendulum  carries  a 
glass  pen  and  trices  its  movemente  on  the  moving 
paper.    By  altering  the  length  of  one  pendul  ;   . 

great  beauty.  The  machine  is  very  simple,  and 
could  be  made  in  a  few  hours  at  the  cost  of  only  a 
few  shillings.  If  Editor  can  find  spans  I  will  ■<  '■  ,. 
sketch  of  the  one  in  my  possession.— JOHN  Hbs  by 


[64653.]— Steam  Valve— You  cannot  manage 
to  govern  an  engine  through  the  agency  of  a  re- 
ducing valve  alone,  because  of  the  varying  pressure 
caused  by  the  withdrawing  of  the  steam  at  the 
beginning  of  the  stroke.  This  might  be  met  by  a 
reservoir,  hut  for  thn  waste  and  expense  ;  besides, 
there  are  reducing  valves  comparatively  worthless. 
Try  and  get  a  good  one,  and  enlarge  the  space 
betweea  it  and  the  valve  chest ;  then  you  still  have 
the  varying  load,  and  probably  this  is  a  come  ■  ■!, 
throttle  valve  regulated  by  a  common  govern  ■ :  . 
no  care  for  thii  type.  Get  a  good  "automatic 
expansion  "  gear,  and  s  modern  governor,  to  cover 
yonr  range  of  work.  Any  good  firm  will  supply 
you  with  what  you  want W.  M.  t,  Dublin. 

SS4664.1— Defective,  OolL— To  Mb.  BUTTON E. 
'be  coil  it  not  far  wrong.  It  cannot  be  expected 
to  give  snob  a  good  spark  with  No,  86  old  wire  as 
with  a  finer  gauge  of  new.  It  is  also  likely  that 
too  great  a  thickness  of  tube  ononis  between 
primary  and  secondary.  There  should  be  little  or 
no  space  if  the  coil  it  for  a  spark  coil,  while  it  dues 


e  that  the  joints  were  badly  made,  as  r 
whim  lead   pntty  properly  applied  will  certainly 
make  good  joints.    You  do  not  need  litharge  and 
gold  size  with  it.— T.  C,  Bristol. 

[64656.]— Joint*  for  Slate  Oiatern.— Whit, 
lead,  with  a  portion  of  red  to  harden  it,  is  generally 
used  for  slate  cisterns,  and  makes  a  good  joint. 
Perhaps  your  joints  were  nob  quite  dry  when  you 
applied  your  white-lead  ;  and  I  think  the  best  thing 

" "    J_   is  to  try  it  again.    You  might  try  a 

of   white-lead,  applied  with  a  brush 
round  the  joints  inside,  which  would  n 
mike  it  all  rigbt.—  Lewis. 


Alik.,1. 


they  stand  the  heat  of  a  steel  fori 
T.  W.  B. 

Si*  6  6  9.1 —Model.— Throw   your  syringe  away, 
.  spend  two  to  three  shillings  in  a  proper  set  of 

castings  from  one  of  onr  advertisers.  It  is  a  mere 
waste  of  time  advising  yon  to  do  anything  else. — 
T.  C,  Bristol. 


[64659.]— Model.— "  Ponteibury  "  oannot ntnlise 
the  cylinder  which  be  ha*  got  for  a  steam-engine 
of  any  kind;  it  ii  entirely  unsnited  fur  that  j  u 
poee  both  in  the  proportion  and  in  every  way.  The 
lost  packing  of  the  piston  can  be  easily  re  placed  by 
dnding  Boms  soft  lamp  ootton  round  it.  If 
Ponteibnry  "  want*  to  mike  a  beam-engine,  he 
hsd  better  go  about  it  in  the  proper  way,  and  il  he 
oan  use  the  lathe,  and  turn  and  file  accurately,  I 
shall  be  happy  to  deseribs  the  proper  way  to  go   i  ■ 


[64668.]  —  Deceptive  Boiler.  —  It  is  very 
evident  this  ii  mnob  too  small  for  the  work,  and 
■y  posaibl*  it  has  very  little  steam  room,  and 
_.  uses  priming,  as  indicated  by  the  gauge  gli  ■'■■. 
Do  not  work  with  mors  water  than  is  safe.  Keep 
'  s  preunre  np,  and  throttle  closed  as  much  as 

usible.  This  is  about  all  yon  oan  do,  except  keep. 

g  grease  out  of  the  boiler.— T.  C,  Bristol. 

[64668.1— Deceptive  Boiler.— Probably  this  is 
_  case  of  "priming."  Clean  ont  the  boiler 
thoroughly,  at  the  same  time  clean  ont  the  gauge 
cocks.  Then  use  olsan  water  if  possible ;  if  not 
blow  down  the  boiler  a  few  inches  every  day,  and 


ir  a  few  inches  every  day,  am 
the  gsuge-cooke  frequently.  An  internal  pip-.' 
obedto  the  upper  hole  and  turned  up  Into  the 


The  objection  to  the  tube  is  that,  if  there  is  ureal, 
priming  the  tube  itself  gets  bunged  up.  Get  the 
boiler  insured.  It  is  not  a  costly  job,  and  the 
inspector  will  probably  put  yon  right,-— W,  M.  I., 

[64668.]— Doonptive     Boiler.  —  Yon  moat  be 
very  euily  deceived  if  a  steam  boiler  can  manage 
it.     The  boiler  It  not  at  fault;  but  the  top  gauge 
i_-  lti  Jl>a  wiu  „. —  !!..-?_ 

—  under  gauge 
tap  lets  It  into  the  glasa,  and  whan  steam  gets  np 
it  is  maintained  at  the  same  level  by  the  pressure 
of  the  steam  anting  only  underneath  the  water, 
which  Is  foroed  np  the  glass  niitil  the  air  pressure 
above  the  water  eouali  the  steam  pressure  beneath. 
it.— Copper. 

[64660,]— ariffg-'s  OolL— To  Mb.  Bottoxs. 
— The  wire  from  one  of  the  battery  binding  screws 
goes  to  the  platinum-tipped  screw ;  the  current 
passes  thence  around  the  electro-magnet  noils 
through  the  vibriting  clapper ;  leaving  the  eleetro- 
mignet,  it  passes  round  the  primary  coll,  and  comes 
ont  at  the  opposite  battery  binding  screw.  The 
object  of  this  arrangement  is  to  be  able  to  with- 
drew the  iron  core  without  upsetting  the  meke-end- 
break  apparatus,  which,  of  course,  would  be  the 
oass  if  the  core  were  used  a*  the  electro-magnet, 
Personally,  I  prefer  the  sliding  bras*  tube  arrange- 
ment a*  described  st  No.  1,121,  p.  62.  See  also  my 
new  book  "Bleat.  Inst,  for  Amateurs."-  -8.  HOT 


[61864.  — 

MR.  Bot ton b.— With  the  ordinary  form  of  o- 
tact  breaker  these  sparks  are  always  seen  more  or 
less.— 9.  BOTTONE. 

[64666,]— Fireproof  Floor.— If  snoh  a  thlag 
is  m  existence,  "  W,"  will  find  sectional  drawings 
in  the  sheet  of  girders  issued  on  application  by 
Measure  Bros.,  of  London,  or  possibly  any  other 
large  dealer  in  rolled  joists,  as  they  are  usually 
constructed  from  these.— T.  C,  Bristol. 

[64666.]— Joining  Thick  Wood.— Groove  and 
tongue  the  meeting  edges,  snd  clamp  them  together 
while  yon  screw  the  top  down  to  the  legs.— -J.  H, 

[64666.  ]-Joinin*  Thick  Wootl— Shoot  these 
true,  and  plough  a  groove  in  each  for  tongues. 
You  most  now  bore  two  Jin.  or  Jin.  holes  right 
ithsr  with  Jiu.  or  {in, 


wiU  i 


through   all,  and   bolt  toge 

bolts    right    through.    Of    course,  you 

heids  and  nuts  flush.— T.  C,  Bristol. 

[64666.1— Joining  Thick  Wood.— Yon  should 
groove  your  boards  on  the  edge*  that  join,  and  gloe 
in  a  tongue  piece.  That  is  to  say,  out  a  piece  of 
wood  6ft,  long,  lgin.  wide,  and  Jin.  thick,  then  take 
the  boards  one  at  a  time,  and  with  a  plough  groove 
them  so  is  to  allow  the  strip  of  wood  to  go  half  in, 

Slue  well,  and  leave  tbe  henoh  top  in  a  clamp  to 
ry.— Lewis. 

[64666.1— Carpenter*)  Benon — If  "  Amateur" 
hii  not  begun  hit  bench  I  should  advise  him  to 
frame  his  lege  first  by  letting  two  erosspieoes  into 
them,  one  plane  level  with  the  top  and  one  about 
fiin.  up  from  tbe  bottom,  keeping  the  leg*  tbe 
width  of  tbe  top ;  he  will  then  have  the  mean*  of 
balding  the  top  together.  Fat  a  dowel  in  the 
centre  of  joint  to  keep  the  top  steady,  then  nal 
■■-■  frama,  I  ' 
f  top,  a 
board  on  each  side  finch  with  top  for  st 


well  below  the  level  of  t 


'^hioh'r 


cylinder  by  the  exhaust 
tie  slide-valve  obest  of 


plane  off  leveL— BANCO. 

[64667.]— Compound.  —  The  exhaust  pipe  of 
each  cylinder  is  connected  to  steam  obest  of  next, 
and  last  exhaust  to  condenser— that  is  all.  ■  -T.  C, 
Bristol. 

[64667.] — Compound. —  In  a  triple-expansion 
.  .,_ .  —  — M1  QUt  0j  j^e  high-pressure 
ut  port  ss  usual;  then  eaten 
of  second  cylinder,  where  It 
is  distributed  to  either  end  of  cylinder  by  the 
slide-valve;  it  than  passes  out  through  the  exhaost 
port  into  the  valve-chest  of  third  cylinder.  But 
receivers  are  necessary  between  the  cylinders  when 
the  cranks  are  not  opposite  each  other:  when 
opposite,  no  receivers  are  nsoeassry.— T.  W.  B. 

[64669.]— Shock  Coll.— You  should  say  the  lis* 
of  your  batteries,  and  whether  they  are  the  porooa- 
put  or  agglomerate  form.  If  yon  will  let  ma  have 
these  particulars,  I  will  tell  you  what  to  do,— 
C  has.  Pro  via. 

[64668.1— Shook  OolL— TO  Mr.  BOTTOHSv- 
WU1  yon  kindly  refer  to  No.  1,121,  p.  52,  of  the 
"E.M."  ;  Or  to  my  new  book,  "Electrical  Instru- 
If  you  oan  get  neither,  ask 


[6-1088.]— Shook  OoU.— Here  Is  a  description 
of  a  coil  which  I  made,  and  find  it  works  very 
well.  Outside  dimensions  of  bobbin  are — length, 
4iin.;  width,  ljiu.;  width  of  core,  gin.  The 
primary  circuit  consists  of  two  layers  of  No.  18  s.c, 
wire  with  three  layers  of  paraffined  paper  Over  It ; 
then  the  secondary  of  IB  layers  of  No.  Bfl  *.o.  wire 
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with  m  sheet  of  paraffined  Umm  paper  between 
each  layer  (this  win  weighed  sbo-t  ios.) ;  over 
the  outaide  of  the  secondary  were  mtvkI  ihMli  of 
paraffined  paper,  and  then  ■  pieoe  of  doth  glaed  on 
to  finish  it.  Th*  f ree  ends  of  th*  primary  are  led 
through  th*  cut  of  th*  bobbin,  nod  th*  secondary 

through  th*  uth*r  tod.    Th*  o —  '-  --   ■ J 

jin.  in  diameter,  and  th*  (— *- 
Titrating  pattern.  It  hi 
sheet*  of  Unfoil  tin.  by  iin.,  wbioh  greatly  im- 
prove* the  »fl«t  of  th*  shook ;  but  it  i*  Tory 
seldom  that  *  (hoek  sail  i*  fitted  with  ■  condenser, 
anal  I  do  not  think  job  will  require  on*.  It  ii 
regulated  by  *  brut  tube  tiki  lag  over  the  iron 
bom,  and  with  one  uull  biohnHnM*  oell  will  easily 
"  mil  up  "  thra*  m*n.  I  should  not  advise  joa  to 
use  Ledanche  cells  for  coil  work,  because  the  j  are 
not  very  satisfactory.  The  oomUnt  bichromate 
would  be  much  batter,  bnt  if  yon  carry  it  abuot 
baiM  n  oue  for  it  and  a  battery,  and  use  a  good 
single-cell  bichromate.  Ihav*  fonnd  thistebethe 
beat  battery  of  any — that  ia,  for  gonreniancc  and 
portabilit  y.— P  BIS  C I F  [  A . 

[0467&.]— Bewnlns  Grectr.—  It  i*  beat  to  hare 
a  moTabl*  aooantrie  on  th*  crank  shaft,  held  in 
position  by  a  screw,  and  by  limply  tightening  the 
asrew  the  eooentric  oan  be  fixed  in  proper  poeition 
for  either  forward  or  backward  gear.  By  ttaia 
mssne  th*  requisite  amonat  of  "lead"  can  be 
■"■J— '      It  it  mnah  simpler  than  fitting  op  the 

— Too  must  have  a 
d  with  eooen trio  rod 

._..    a  aann*ating-rod  to 

and  of  nil**  spindle  and  oonneot  to  the  blook 
sliding  in  link.  With  the  nasal  lever  for  shifting 
the  blook  to  one  end  of  link  or  other  yon  oan 
■wen* ;  or  eccentric  can  be  made  looaa  on  ibaft 
to  come  sgainst  suitable  (top*  for  either  direction. 
— T.C,  Bristol. 

[M6TT.J — tBraanjaa;  Sonle  from  Cnntingn.— 
Remove  hardaaale  and  akin  from  seating*  on  gnod- 
atcaM  when  possible.  Failing  that,  nee  an  old  file. 
— H,  CAKKICK. 


[64678.J— Blast  FnrnaoM ■— Th*  general  oom- 
pMrtiun  of  blast-furnace  tlag  may  be  taken  at 
9CaOAl,0,SSIOI.  In  practice  more  or  leu  lime 
and  al  am  in  a  are  replaoed  by  other  metals,  at  msg- 
aeaia.  For  such  an  ore  a*  Xr.  Thomas  mentions, 
raw  beat  flu  would  b*  banxit*  or  bog-iron  ore, 
both  of  thee*  containing  considerable  quantities  of 
■lamina.  j{  wf  deaire  to  calculate  the  amount  of 
silica  to  add.  from  the  above  equation,  calculate 
lime  and  magneaia  to  oxide,  and  calaulata  the 
amount  of  silica  required  to  form  calcium  and  mag- 
nesium silicate  (CaOSiO.SIgSiO,)  respectively. 
The  art— 1  quantity  to  add  in  order  to  obtain  the 
.(  wm   ^  twiBm  ^^  qMntitJ|  u  j, 

n  the  aboTe  equation.     I  roughly 
S  parta  SiO,  would  be  required 


QUERIES. 


[WMO.]  —  Rasa.  —  Are   ragt    in; 

luitreilau  oeioutsst    It  to,  through  *i 
-a.  Hud. 
[G«ai.]-Pit  for  Tender  Plant*. 

:lndlj  aire  a  cheep  rretbod  of  ooaitruat 
ng  tender  plants? — VfOgTUd- 
[Ms&I.]  -Battery .—I  net  to  make  a  battery  (lingie- 

.    Length  of  carboni  lm- 


I'UOTOMillltC. 

[6*681  ]-Bro  wing. - 
Beferrlngtoytjorrsolyfif 


1,000° F.t    ibiTeapplle 

ilremeutt  wonld  muoti  obi 
[6*893.]  -Heat .-Can  H 

-    ■  to  centre  1    Alio  I 
.gaseous,  or  what?— 1 
r.e*6»a.]— Bonp-Babblan.— Will  any  of  "ours"  gin 
"  bslleie  it  contain!  gljoerina.— Pal.tCIrli. 
[H700.]-4paotriMOa<n*).-<hn  *r 
itenul  arraugemeni  of  ma  poake'  ■ 
mtiet  of  a  liogle  abort  etralgbt  tn 


■heftllln.  A  rouin  iketobaud  dlmeoelani  wli) 
Are  there  uy  book*  on  miking  out  iuon  ai  th 
elbow  pipe,  and  abailar  light  pla'e  workf-A.  J.l 

[M«ni.]-Oardewa  Voltmeter— Can  nnj 
me  1.  How  moon  aornnt  n  tatea  at  100  rolu  I 
tlgt«  tronblethroughbrnklngoMbeiilre  or  r 
ttun  >  I.  !•  It  beet  ti  keep  It  elwan  In  oironlt 
i.  Doeatbetoaleoommenceal  10  Tulu  or  leu  fur 
maximum  f— TDLOaam. 

(M6M.]— Hon*- power  for  nTotora  —  ' 
glie  oat  1H.P.T    IeDale'eolutcb  motor,  with  a 


[tttar.]— Boiler  for  Drop  Scene -I  hi.o  b; 
■nd  that  It  ti  too  baaTy,  beeldee  bending  Id  the  a 


(Meaaj-lan.wla8qaurwa.-Cin  some 

mterraedlate  aten  lonarei*).  S'.  II'.  16', 
th*  odd  square.!1,*),  T", *c—  W.T.P. 
[M«M.]— Lndsjgwrw   Colls  -I  haTe 


ite   slag  will 
even    from  t 


„ in  this  particular  ■ 

s  the  actual  amount  to  add  wonld  be  44-4  t 
less  7  AS  per  cent.,  being  the  amonnt  of  til 
■  on ;  hence  wc  thould  h*TC  to  add  36-37  | 


UHANSWEKED    QUERIES 


(-*>"■ 


en  cells.    Would 
et  suited  for 
igtke  gaoge 


wplrbt  posBlble,  using  only  thi 
too  kinalv  tell  me  the  gangs  of 
li  there  any  panfcular  forfflni  I 

[M6)l.]-Port*.bleaa«-MaklnaMaciiltiB.- 
'-- table  gas-making  tnaohlue,   dui  oannot 


Hit  I     Kag-.:  L»=- 


Tse: 


Mforei-j 


In  which  tie  spruce  an 
of  Xcrway  an  being  exterminated  ii 
itzt.-a  that  ihe  UoTcrnment  it  exiled  upon  to  pc* 
a  atop,  by  legislation,  to  toe  deforestation  of  thr  ' 
eocntrT.  Apart  from  the  wanton  exhaustion  of 
this  ecamerEial  wealth,  it  ia  maintained  that 
wholesale  felling  bat  the  effect  of  changing  the 
athnaM -  in  tie  fires;  lo-riiitiee.  ) 


BueE. 

■jmk.}    Steel  Bronzing-  Oan  Fittings  - 


■•  mabogaoy  Ax 

istweea  for  yen' 


•rs 


Is?    lilt  done 


ipoudents  would  te 


red  much  beutt  Is 
n  of  sbiretsa,  as  rs 


:  might  be  wanted.    If  In  a  somewhat  ooooentrated  itru 
E  would  be  better. — J.  S. 
[M7M.]— Slx'n    Thermonietor.— For  ten  yttrt  1 
a»e  had  dm  in  good  ordsr,  bit  last  last  rate  a  ebaage  saw 

lacs  In  the  reading  of  one  side.  II  ths  tnlnlmnm  ilo>  laadl 
t.  the  maximum  now  rsadi  901.  and  this  dlflorenee  e)  1, 
eeps  on  all  the  way  op.  Compared  with  other  lao 
lometers  the  maxlmnm  side  readi  correctly,  and  then  h 
o   appearand   of    Injury.    Can    li    be    put    right)  — 


r  Istngliss  be : 


urc 


[M70*.]-STilphnretted  Hydrogen.- 1  shall  tt 
greatly  uoligni    If  any    of   jour  raaden    will  tell  na 
---■---■  cheap  apparatus  tor  gsuitwaae 
a    A  saturated  lolncua  aass 


70yds.  al  Ho.  ■ 
i.e.  wire  no  appreciable  diaereses  le  detested  attar  k 
londness  of  speeob  or  srticnUtlon  ( using  1  pint  leemttXt 
cell).    Bat  haTtng  ran  about  SOids.  ofthe>samawirseatd 

wonld  only  transmit  miassge  for  the  moit  part  inehbpai 


voald  be  required  to  tnav 
e  following  length  of  sm 
etura-lmlte,  t  Biles,! 
•s.tOO  miles.— ff.R. 


.    Ulne  are  Slin.  dlim.,  *iin,  deep  lash 
ty  kind  reader  or  engt 

t  the  chain  arrangeuw 
iayaiusTwII 


I  wai  asked  by  a  friend  s 
-  Bloyolen.  -  Will  s 


me    nractiotl    cyek 

itralglitea  a  drinprl 

stnlghten    a  mai 


.raid  fti  mach  ss  possible  teohnlaa! 
[St'lfl.]— To  Lay  Ivory  on  Ebon] 


0  I>ty  Ivory  on  Ebony. — Oan  any  Hat     I 
uf    IhaTe  tried  all  sorts  of  glne,  bath 


[iiai.]-an*Tin«f.— Would  - 
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i  before  tbe  end  of  atroke  ?  If  to.  please  give  the 
uW  throw  Of  eeoenUhj  to  effect  this.    If.  nol 

— HQlDfC  ap  Ends  of  Grain  of  Pine- 
I  huii-  uoiuiderable  difficulty  Is  making  the  eudi 
.iu  of,  pine-wood  look  well  whan  varuisbed  with 

but  aflcr  too  varnish  la  applied  the  grain  ■oemB 
■in  and  appeara  rongb.  Can  uf  of  our  teadeti 
good  flUlog-ln  material  thai  I  nan  varnlah  ud 

imp  i»  and  cheap  to  apply,  as  ■  Urge  quantity  ol 
to  M  done.— YESiLLiir. 
-  Gan -Ensrine  - 1  have  a  |HF,  non-QOm 
;i.i-englne.  which  I  hare  keen  making  Into  a 
oo  engine.  It  haa  now  alia,  crank  and  a  «lo. 
Gas  and  air  are  drawn  into  the  oyllnder  through 
an  hole  and  ignited  by  a  red-hot  tubo.kr--  -- 


on  engine!  I  ought  to  gel  don 
.er  principle  ?— G.  Q, 


_.  1  number  of  lamps  could  be 

i  tbefollowtngdynaiaof  The  machine  la  of  the 
bbin  pattern,  introduced  a  abort  time  ago  by 
(seedy,  of  Glasgow,  and  la  built  up  of  oast-Iron 


tare  la  of  the  Paciuottl  pattern,  4ln.  dlam..  ana 
8  faeo,  and  wound  In  20  ■octloiu.    II  !■  alio  built 

len  deep  foe  convenience  of  coupling  np  lot 
?nrpo«.,  ia  is  tin,  shnnt,  Dr  compound  winding. 

what  "current  I   sh0nid°get   fronTl!  1  '  At*ho" 
dutioniBbould  I  drlte,  and  what  power  would 


-American  Orna.- 1    am  purposing   to 

lit  me.  The  proposed  Inatrumoat  when.ooru- 
be  two  maauali,  great  and  swill,  containing 
is  j,  about  »ia  aeta  of  recda,  andialw  pedal  organ 

I  which  I  propose  maklng-.li  ,  ens  foil  (6  octv.) 
ind  one  full  (6  octv.)  aet  diapaaon  roeda,  and 


lined  Drat,  completing  the  remainder  ait  Nk— 
-Air  Cheat— Can  you  or  some  of  your  corre- 


i— As  AaaocJkUuBJ.dJ 
—Faulty  Loco-— f  hi 
>ork  right.  I  tuink  on 
'he  right-hand  valve  is  > 


rone  who  bat  hid  practical  eiperience  lu  the 
i  giTe  me  a  bint  a»  to  the  beit  sbn,  sic.,  of  ring 
best- resa lu.  I  have  nude  one  same  diameter 
lis,  thick  with  a  Jin,  bole  running  through,  la 


which  I  thought  of  placing  a  (In.  iron  ring.    •* 
likely  to  give  a  good  result  r    Foraconducto 

"'     ^tf^ba^afcr""™ 
ills  and  ebonite  super 
sgth  of  spark  ought  I  to  get  ?— O.H.  I). 


polished, 
ngthofs 
[04730.] -Podnra.  - 


is  Pod  tira  Is  g 


pandagi 


found  In  oi. 
In  damp  places,  and  I  have  supposed  tl 

microscopic  test  objects.— I.  0. 
[M7»L1  -  CryataUiaatloii.-Wi 

clpltatlng  the  cryilala  other  than  on  t 

[S473S  l-Iron  O  ant  In  r- Will  * 


anlahing  lady  7    Isltsa 


pbyaodlen...  .._. 
i  ordinary  chair  in 


iwthsllgbter 


en  lady  baa  disappeared.  Bbe  also  reappears  at 
e  acme  copper  eleotro- 
rDn''agnrear*o".1"oai  "" 
reen  llnes&re  prodacedn,in  tbe 
[ai7SS.]— Brother*  and  Slstera-in-Law.— I  « 

laler-ln-law,  or  mother-in-law  la  maintained  after  di 
r  is  dissolved  thereby.— IsqDlBltR. 
[S47ao,]-StamDln«T-ont  Bella. -I  wanttomal 


iryilele?    Where  I  am  I  flad  il  dear  I 
[6i7l8.]-L.  and  SWE   Hingle  Bxpreasea.: 


[d  730.1— Ph  otome  ti  y 


[8473l.]-BriIlinntIna.-Oan  , 


oat  to  the  hair  and  kaopi  It  In  poiitlon  ?— Poor  BiHliEH. 
[84733.]— Teleacope  Object  Olaaa   for    Photo 

[44731.]— Incombustible    Blaok  Pisjcnont,-Can 


rj473i.]  -B*clntr  of  E  uglnes  .-Will  some  practical 

.canter  bugle  to  race,  the  ship  la  always  at  tbe  same 
jgle  from  tbe  hotljimtal,  -or  whether  It  depends  on  tbe 


£84739]  -Differential  Oaloulna.-j'  =  /  ( 

Siuate'w  the  Undent  at  the  polatV.'plTtue'n'!' 
■  +  »)=/(!)  +  */■  (.r)  +  %  /"{*  +  {«)*,  = 


[■■,1717  J  -Pharmacy. - 


.crlptiou  given  nis 


atloued  bed.te  nud  get  it  published, he  won 
oblige— Axsrau  a. 
[M73»0-r3ofl  Type-flT.otal.-l   want  a  1] 


CHE33. 

\ll   commnnLct'ttioDS   for  this   department   tat 
Messed  to  J.PrjIBCs.Iauigley  Home,  Dorking. 

FBOBLKafj  ULXXXY1.— BT  I,  J 


I.  PUkea  Kl,«c. 

1.  Et  takes  B  or  Q  accordingly,  ate. 


Solutiobb  to  1,081  aoknowledged  next  week. 
Qm/rKR.— If  In  1.084,  l.B  take*  Q,B  takesB,9.Et-Q4, 

J.  Kilbik.— We  ioobt  Terymnobif  1.0HI  can  be  done 
in  any  of  the  (our  stays  you  suggest.    Will  yon  send  alt 

1.  Fij  Kt  3,  R  takes  R  ;  nftur  1.  P  takes  y,  Kt-K  c  luhl, 
1-  Kt  takes  Kt.r  takes  R;  alter  I.  R  ukes  B.  Kt- K  a  fob), 
3.  KttakeaKt,  B-QBaq;  after  1.  K-Kaq,  R  takes  B> 

H.M.  ArKKRY.— If  In  1,084, 1.  Kt-K  bo,  St  takes  Et  P. 
Yua  seem  to  dbtc  olerlooked  this  defense. 

A  DUN.— K  lb  1,084  1.  Kt-3  4,  B  takes  B,  3.  Q-K  1 
(oh),  K-B  f ,  or  if  S.  Et-Q  B  4  (oh),  ij  take  Kt  (cb). 

A.  Boms.- Thanks  for  tbe  problem.    Very  acceptable. 

Link  ahd  J.  Bbydbs.— Ktmes  entered  for  Touraey. 

aniler  able  editorship.    Aiidreas,  Ohess  Editor,  45,  Loudoa- 
Tl'.i:  >^-/':-;.;  .'■.■■,■    ■  no  no- III-:  .-  :l  Pi.  t. :  ■=  ij  t  "["--.i !  :n-  ■. 

in  two  and  three-moien.  Book  prises.  Every  competitor 
may  aend  In  two  problems  of  each  class  anytime  up  to  the 
■  1st  Unit. 

THBsame  column  ejuottooea  alio  ose  of  tbeir  highly 
popular  Solution  Taurneya  to  oemmrnce  on  tbe  31st.  lust, 
in  whicha  namber  of  prists  iscladtng  oil  paintings  are 


In  the  Canadian  Ohess  Assoc  latlot 
by  Mr.  N.  Macleod,  aged  H.    Tbe 


Mrs.  Duubill  tbe  seooui 

CllTAiN  SlACIEHZII 

Jaly,inantloip*Uonol 
unial  Exhibition. 


An  ti  pyrin  lit  Whooplng-Cough. — Sonnen- 
berger  has  tribd  antipyrin  in  seventy  cases  of 
whooping-cough,  and  with  very  satisfactory  results. 
In  young  infants  it  should  ol-  administered  three 
times  a  day  in  doles  uf  half  a  grain  to  a  grain  and 
a  half  ;  and  in  older  children  each  dose  of  tbe  drag 
may  be  increased  up  to  fifteen  grains.  A  little 
syrup  i>f  iinui;;-,  ra.jiijei  ?;. .  >:■  -, . i i  ;  i  ■  r rrt -  j  .■■ui'...Lie 
medium  for  tbe  drug,  which  must  be  taken  system- 
atically leat  the  amelioration  should  not  continue. 

A  work  on  a  large  mis.  called  "The  Pio- 
tnresqne  Atlas  of  Australia,"  in  three  large  folios, 
is  expected  from  Sydney  shortly.  It  has  cost 
£70,UU0,  the  engravers  and  the  machinery  having 
been  imported  from  the  United  States.  Dr.  Gartau, 
M.L.C,  the  editor  of  tbe  Sydney  J/orainu  tftratd, 
has  furnished  the  letterpress. 
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4 IM  Busuea  MiCHiKic,  111,  an    ir.C. 


pieces  aft  par.    J 
rring  eusril    iniv 

'Wfl  »»  wkksi  i: 


nor  oemepondsnti,  tr»_, 
ankles  ni  be  purdand,  or  replies  gii  u    - 
ti™,  eeanot  be  Inserted  eicept  u  advs  p.- 

I. 


rpac*  dsvottd  to  latum,  querist,  apf  n 
lbs  general  good,  ud  it  ti  not  takrtn  L. 
tlons  inch  u  uo Indicated  itm.it',-. 
*ld«u  Interest,  ud  whloh.  II  ■atadMrt 


■'Tsr 


The  following  onitbs  laitJslt,  »J-  »f  It  j  to  h 
to  Wednesday  evening,  Hkcb  7  ■-  uikaow 

7.  FaaHeOB.— A.  ud  B.  Vegniei.—  ».  '-  Hober 
afows.-Soo.  oT  Tel.  jdiii Km. -London  Lstl 
Tool  Co.-H.  UewiltJ,  F.  J.  ».— JLuiltu.- J 
Subscriber.- B.  L.  Driver. -M.  J.  Bmlih.— B.  1 


would  "  generate  power  to  woi 


log  that  10  be   published   urit    weak.    9.  Bi 

isement  col amnt-l- PHOTO.    (Mount  with  Marc 
In  too  ordinary  *ay.) 


A  Small  Rupture 


el  In  oat  coluini 
ul  11  oti  work  "Electrl..., 
jod  will  ud  the  principle! 


dona  bv  prim 

<ue  leinago  bj"8lsin» 

"dm.  [E.ud  F.N.  Boos 


Btlon  1110014  Mt  ODt  IB  feature.  In  detail)— Eu 
nmi  Mnw,    [Bj  getting  employment  In  pn 

—Invalid.  (It  will  here  to  be  ■  poweifnl  magn 
ud  therefore,  expeuivo.  J.  Tho  Batter  >■  the  ott 
w»;  about.    It  would  be  ■  discovery,  Indeed,  If  y 

i  ._  . 1M  (fcrt  WOujd  tioletatba  mt 

ed  bom  mOTlng  by  fr  lotion,  b 

-sill  alwaji  lake  op  a  pnlilon 

line  ■  ith  the  magnetic  polai,  unless  compelled  to  tu 
by  mesne  of  a  ontitnl  or  a  more  powerful  mignet.) 
Jhicutob.  (The  "~'g"it  inrnu  be  ol  mercury  a 
Un,  wltb  lino  added,  ud  only  eufnblsntly  tiara  to  • 
aalobricaul.  Bee  indices  or  tbo  teitbooks.  There  ■ 
various  recipes)— A.  B,  (All  writ  of  statements  a 
mad*  In  popular  magailnea ;  bat  oijgen  la  o!.»p  no 
tboiifb  to*  price  depends  on  the  quantity.  The  Oii 
'  "■""-"«  -"'  -tnd  you  their  prices  on  application.) 


Novice.  (One  of 
■urfacrs  It  black) 
bogl  laid— tbat 


ikleed  (or  plumbago)  i 


■ad  wltb  wutied 


direction*  t or  maki  ng  rob 
many  timet  Tbe  rubber 
with  sulphur  (It  it  generi 
Tb*  mould  la,  u  a  rule, 

time  bi  ■Dcharaainre  u 
voleinlssr.    They  eu  be 


.  tuuplj  you.)— r  IpC  IN  a. 


(Oulpepei 
Asyboo. 
(TryDarid 


Wl-t,  ,.„,,,, 

-A.  T.  C  1 


-      ■--■ dTw^.j^buBr^ead^L 

bill,  B.C.;  or  Williams  ud  Noig.lt,  Hecrle 
'tnt-garden-J-BiT  Bar.     (Try  K.  end  V. 


Bpon,  lit,  Strand;  but  perbi 
eepojlo.)— BitiLIkN.  (See  inn 
Try  tbe  effect  of  soaking;  wlih 
wltb  strong  solution  ol   ecd 

polishing  eff  wben  dry.)— Xj,c 


thoroughly  ealvarilsed.^-Biiow.  (Approilniitel 
eon  in  mating  a  Wlmsburst  Influence  Hechlne, 
wKtrm  did  icQ  gel  tbe  Idea  tint  tt  wu  worked  be  u 


The  Work  Lo*t  to  EnglAod.— Somo  ingenions 
loul  with  a  turn  for  table*  of  aUtietio  might 
draw  np  a  linpilarly  vulaabla  and  intereating 
piper  on  tbe  work  lost  to  England  through  adveree 
foreign  tariSa  and  ineolar  fooliihneii.  In  the 
heyday  of  our  prosperity,  when  wealth  rolled  ia 
like  s  flood,  Britiah  manufacturer!  were  too  prone 
to  present  a  itilT  lip  to  any  atranger*  who  auggeited 
■  new  pattern  or  a  novel  style.  It  wu  largely 
i.h rough  thia  shortsightedness  that  the  United 
States  man n fact uren  obUined  command  of  th( 
Aoatralian  markets,  u  well  u  the  Wast,  in  uei 
adiei,  saws,  Kpades,  forks,  and  other  tools  sue 
appliances  which  English  makera,  after  adversity 
had  suffered  the  assies  to  drop  from  their  eyes,  set 

many  lost  markets  was  exceedingly  creditable  to 
their  stubborn  determination  not  to  be  beaten. 
There  is  no  feeling  tbe  way  now.  So  longer  is 
the  colonist  told  he  moat  take  the  tools  English 
makers  think  best  for  him.  The  drift  ii  all  the  other 
way.  English  Arms  invito  the  colonists  to  eng 
gest  changes  and  improvements,  and  send  repre 
senlatives  to  take  their  ideas  at  first  hand.  Foreigi 
tariffs  are  cow  the  difficulty,  though  foreigi 
labour,  long  and  cheap,  is  also  a  factor  in  thi 
fight.  Nottingham  firms  have  stockings  and  laci 
made  in  Saiony  and  Germany;  Stookport  hu  iti 


(Poiand  Co.)  its  paragon 
and    so  the   list  might  1 


„,:.,],.  ' 


.  .  -efull  of  < 
and     Ami    " 


frames  made 
■xtended. 
ippers  snd 


hardwi 


Onr  wi 
other  G 


artisan*  walk  moodily  about  the  streets,  or  try,  as 
at  Sheffield,  with  bleeding  and  blistered  hands,  to 
level  themselves  down  from  hand  in  raftsmen  to 
labourers  and  stone-breakers  at  8d.  a  day.  Who 
is  to  be  the  man  to  solve  the  problem  of  the  un- 
employed—to win  back  the  lost  industries  of  tbo 
land,  snd  to  widen  the  sphere  of  labour  fur  those 
who  earn  a  living  more  by  the  skill  than  the 
strength  of  their  hands.— Eii/in/tr. 

Lighthouse  IllnmJnants.— Mr.  John  R. 
Wighnm.  1I.IU.A,  recently  delivered  a  lecture  on 
"Lighthouse  IlluminanU"  to  the  Belfast  Natural 
History  anil  Philosophical  .Society.  The  g rent  gas 
lighthouse  lights  with  which  Mr.  Wigham's  name 
ia  identified,  especially  those  which  have  been 
■ntly  erected  st  Mew  Island  in  Belfast  Lough 
at  Tory  Island,  were  exhibited  in  actual  opera- 
tion, and  compared  with  the  oil  lamps  used  in 
lighthouses,  and  also  with  the  electric  light,  which 
Taa  also  in  operation.  Mr.  Wigbam  also  ei plained 
laveral  new  inventions  of  his  connected  with  ligbt- 
ionse  illumination  which  presented  features  of 
nui-b  interest.  One  of  these  was  for  A  light  of 
iqusl  intensity  to  the  electrio  light,  but  combining 
rreat  volume  with  its  intensity,  and,  furthermore, 
taring  in  itself  that  predominance  of  red  and 
rellow  rsys  which  renders  it  suitable  for  penc- 
rating  fog.  Hr.  Wigham  also  exhibited  a  perfectly 
tew  method  of  illuminating  lighthouses  which  he 
nailed  a  fourth  illaminant.  This  plan  consists  of 
applying  sir  under  pressure  to  lighthouse  lamps, 
o  as  to  surround  the  flams  with  a  cylinder  of  air 
ind  do  away  with  chimney  glasses,  and  thus  avoid 
.  serious  element  of  expanse  snd  danger. 

Population  and  Area. — Some  comparative 
tables  of  the  population  and  area  of  the  varioni 
— '-■  of  the  world,  taking  them  with  their 
;iea,  appear  in  tbo  "Statesman's  Yasr 
Book."  In  point  of  area  the  Britiah  Empire 
itanda  at  the  head  of  the  list,  the  number  of 
housauds  of  square  miles  being  3,3.1'j,  Ituisia 
'ol lowing  closely  with  8,044,  China,  with  her  401 
nil]  ions,  tops  all  the  oonctriea  of  the  earth  in 
lobulation.  The  British  Empire  comes  next  with 
""         '    ^       '  "         ft 


.an  Em 


n  from  16+  to  .17  millioi 


,  Itua 


llioni,  and  the  German 
npire  iiuid  it  to  -1/  millions  [including  Alsace 
d  Lorraine),  Franco  has  only  advanced  from  3d 
M]  null, one.  It  is  estimated  that  between  1S10 
d  1870  tb*  entire  popnlstion  of  tbo  world  about 
uhled— the  figure*  being  68a  millions  At  the 
former  and  1,391  millions  at  the  latter  period. 


A    MODEL     FACTORY 
A  MODEL  CITY. 


IF  WE  MAY  TRUST  A  VERY  EULOUISTIC 

description,   written   hy   Hr.  John    Swinton,  the 

town  of  Waltham,  in  Massachusetts,  must  be  one  of 

the  most  attractive  plaoes  in  the  world.    Not  oily 

beanty  of  its  position,  and  a) 

it  affords  to  tho  student  of 

sociology  a  wonderful  example  of  what  a  factor} 

may  be.     There  are  other  model  factories  both  on 

"■"I  and  on  the  other  side  of  tho  Atlantic;  ud 

j  are  said  to  be  generally  so  tnoccssfol  that  it  it 

nge  tbat  their  systems  are  not  more  fraqueutlj 

ied.     It  it  that  the  omri  mcra  famtt,  the  deain 

lecome  rioh  quickly,  blinds  men  to  all  thatdoei 

not  tend  immediately  to  this  end? 

The  town,  or  as  tbe  Americans  say.oity  of  Will. 

im,  now  contains   some   11,000  inhabitants.    It 

ves  its  existence  and  growth  almost  entiralv  to 

is  famous    Waltham     Watch    CompAny,    whisk 

itahlished  itself  there  some  thirty-five  years  ago, 

and  which  now  employs  directly  nearly  one-sixth 

of  tbe  whole  population,.'  The  Company  owns  a 

large  quantity  of  land  in  and  about  the  town,  and 

has  devoted  a  very  handaom*  proportion  of  thii 

property  to  the  uae  of  its  work-people  snd  of  tit 

public   as    parks    and    gardens.     At    the    present 

moment  the  Mayor  and  about  half  of  the  Board 

of  Aldermen  arc  operative*  in  the  factory.    LStt 

men  and  (,131  women  make  up  the  total  of  2,471 

workers.     Of  these  rather  mors  than  a  half  of  the 

men  and  about  one-fifth  of  the  women  at*  married, 


mployed  under  the 
rkable  fact  that,  al- 
luding regulations,  all  tat 
workpeople  are  oi  amerioan  birth  except  about 
1'20,  and  of  these  many  come  from  the   Britab- 
American  provinces,  and  are  therefore  not  quite 
foreigners.    Tbe  wages  of  the  men  vary  from  about 
C'l  to  £6  per  week,  thoie  of  tho  women  avtraR 
about  half  of  the  meu'a  rates.     Men  .ndwonjsc 
are  paid  alike  for  the  same  work,  and  the  apparent 
inequality  is  doc  to  the  fact  that  there  is  a  far 
larger  proportion  of  inexperienced  bands  amouf 
-be  workers  of  the  fair  sex,  ud  that  they  also 
ease  to  work  early  in  life.    Taking  the  whole 
umber  of  operatives,  the  avenge  weakly  earainti 
f  s  man  are  a  little  over  £.1,  those  of  a  womsa  a 
little  over  £1  lua.     In  all  parts  of  tbe  work  where 
it  it  possible  (in  tbree-fonrtha  of  the  wkole),  th> 
system    of   piece-work    prevails.     Oar   Bnglisk 
'         is  will   admire  thoie   rates  of   payment: 
but  they  should  observe  tbat  they  are  not  earned 
without  real  hard  work.    The  daily  hoars  of  nrx 
ten,  exoept  on  Saturday,  wben  they  an  only 
honr  leas,  making  in  all  lifty-nlne  hours  weektj, 
_t  ia  is  superfluous  to  speak  of  the  work  proluasa, 
became  it  is  quite  carta  in  that  American  ingenuili, 
iked  by  ample  capital,  will  always  win  a  GnV 
ce  at  least  in  the  mechanical  arts.  TheCoapesj 
ims  to  have  mado  and  issued  over  three  millioat 
of  watch**  since  its  establishment ;  and  far  tosu 
year*  past  its  annual  output  baa  been  more  test 
360,000. 

The  social  life  of  the  worker*  in  thit  great  facbrj 
guided  rather  than  governed  bj  the  Compsujl 
Chiefs;  and  it  is  only  fair  to  say  that  it  then 
many  signs  of  a  broad  and  public-spirited  iutentioL 
The  Company  administers  a  boarding-hoot*  for 
women,  and  another  for  men,  at  both  of  what 
very  moderate  rabss  nre  charged ;  but  all  It* 
-  —"—»  aro  perfectly  freo  to  live  elaewhereif 
!er  it  A  very  large  number  of  the  miurisj 
liva  in  houses  of  their  own,  bought  m 
built  out  of  their  savings,  to  which  the  Campsaj 
frequently  sdds  by  loan  or  by  guarantee  of  soa- 
"-nuons  employment.  The  Company,  it  saanld  be 
id,  makes  it  a  policy  to  encourage  their  worfcari 
become  their  own  landlords ;  and  it  also  rim 
inerout  support  to  the  "Co-operative  Lju 
wiety"  the  "  Mutual  Relief  Aaauciation,"  and  to 
ie  various  literary  and  athletie  club*  which  tai 
uploye't  have  formed.     It  treats   all  diSealUti 

with   fairness,   with   generosity;    and,   at    A  ooo- 
sequence,  there  has  never  been  a  strike  in  tat 

i -y  during  its  33  years  t»f  life.     Mr.  Rabbins, 

.__  ,  retsnt  Direotor  of  the  pis ee,  holds  the  wise 
and  great  opinion  that  the  large  outlay  in  beantifj- 
'-g  the  site,  in  abort,  that  all  outlay  that  tends  u 
intent  and  to  cheer  tbe  works rs,  is  wise  even  t mm 

Under  tucti  sdmirable  conditions  of  life,  ia  s 
inutiful  snd  healthy  situation,  it  is  notwonderfal 
iat  a  wholesome  spirit  of  independence  is  dc- 
iloped  ;  and  with  self-respect  there  will  always  bt 
.und  a  good  moral  tone.  The  relations  of  tat 
ixet  in  this  vast  establishment  ate  excellent, 
rnnkenness  I*  almost  unknown.     The  dsatb-iate 

very  low.  In  a  word,  Waltham  ia  a  patUra  of 
dex  and  prosperity. 
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EXTRACTS     FR>M    BERGHRON.-II. 

Method  at  Tumlo  g — To  Torn  a  Cylinder. 

A  CYLINDER  well  turned  ia  the  most 
simple  and,  at  the  same  time,  the  most 
difficult  of  all  the  pieces  that  are  made  in 
the  lathe.  It  ia  the  primary  one  of  all  the 
articles  which  can  be  produoed  by  its  means, 
although  it  ia  the  only  piece  on  which  it  is 
necessary  to  guide  the  chiael  perfectly,  to 
keep  the  determined  size,  and  to  judge 
accurately  of  the  quantity  cut  away,  so  as  to 
equalise  it  perfectly  with  the  gonge  in  order 
that  nothing  may  remain  bnt  to  rednce  it  to 
a  level  surface  with  the  chisel.  It  is  at  this 
point,  then,  that  we  ought  to  start,  and  this 
which  we  shall  always  set  before  beginners. 

A  man  of  means  purchases  a  complete 
lathe.  He  adds  to  it  an  oval  and  an  eccen- 
tric chuck  ;  sometimes  also  a  Rose  engine. 
He  thinks  he  can  make  a  tobacco-box,  carve 
it,  &c,  becauBe  he  has  seen  it  done.  To  put 
him  back  to  turn  a  simple  cylinder  between 
centres,  and  to  repeat  this  operation  many 
times,  is  to  condemn  him  to  what  is  most 
tiresome.  But  skill  is  not  to  be  bought  :  it 
mnst  be  acquired,  and  we  do  not  hesitate 
- )  assure  our  readers  who  will  put  np  with 
"  and  will  not  proceed  to  othi 
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work  until  they  have  succeeded  with  this 
first,  that  they  will  have  the  satisfaction  of 
succeeding  with  all  they  may  subsequently 
undertake. 

To  mount  the  prepared  work  in  the  lathe 
the  left-hand  poppet  must  first  be  securely 
fixed  by  passing  through  the  bow  oi  the 
damping  screw  the  end  of  a  lever,  which 
should  always  be  at  hand,  and  which  serves 
to  advance  and  withdraw  the  centre  point 
of  which  we  shall  speak.  (It  is  understood 
.  that  every  screw  is  advanced  by  turning  it 
from  left  to  right,  and  is  unscrewed  by  the 
contrary  motion.) 

We  aay  nothing  here  of  the  method  that 
used  to  be  adopted  to  Sx  the  poppets  upon 
the_  lathe  bed  by  means  of  wooden  wedges 
which  enter  a  mortise  cut  in  the  tenon  of  the 


considerable  noise,  and  a  concussion  which 
ia  communicated  to  the  whole  house. 

Moreover,  when  the  bed  is  a  very  wide 
one,  it  is  very  difficult  to  loosen  the  wedge, 
because  it  is  necessary  to  etoop  down,  and 
with  a  mallet  or  Bledge-  hammer  to  strike  the 
smaller  end,  which  is  on  the  further  side  of 
the  lathe-bed ;  in  place  of  which  ordinary 
turners,  having  for  a  laihu-bed  only  a  pair 
of  simple  cheeks  formed  of  two  planks 
mounted  upon  footed  standards,  and  which 
does  not  give  a  width  of  more  than  10 
or  12in.,  can  easily  loosen  the  wedges 
either  from  the  front  or  back  withoutatoop- 
ing,  by  forming  them  bo  as  to  projecton  both 

"When,  then,  the  left-hand  poppet  is  suffi- 
ciently firmly  secured,  the  right-hand  poppet 
must  be  brought  up  almost  to  the  distance 
determined  by  the  length  of  the  cylinder 
is  desired  to  turn,  and  it  must  be  fixed  ..» 
that  place  as  securely  as  the  other.  Then, 
putting  the  point  of  the  lever  into  one  of  the 
holes,  a.  Fig.  I,  Plate  1.,  which  are  on  the  head 
of  the  centre  screw  b  of  the  right-hand 
the  bit  of  wood  is  mounted  in  the  la'the 
by  making  the  centres  enter  the  holes  left 
by  the  compasses  when  the  circle  was  traced 
at  each  end,  and  the  centre  screws  are  ad- 
vanced so  that  the  two  enter  the  wood  each 
to  the  depth  of  about  two  lines.  The  cord 
ia  then  to  be  made  to  take  a  couple  of  turns 
round  the  cylinder  from  left  to  right,  so 
that  the  cord  in  its  ascent  and  descent  may 
VOL.  X1TTL-  ST..  U«. 
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be  opposite  to  the  workman.  By  this 
arrangement,  when  the  foot  is  placed  upon 
the  treadle  or  foot-board,  the  wood  will  turn 
so  as  to  meet  the  tool.  A  drop  of  oil  must 
be  put  on  each  centre  to  reduce  the  friction. 

It  is  always  necessary  to  have  at  hand, 
when  turning,  an  oil-can  (Fig.  11)  bo  as  to  be 
able  to  put  a  drop  of  oil  upon  each  point. 
This  can  ought  to  be  of  conical  form  with  a 
large  base,  that  it  may  not  be  upset.  It 
should  have  a  hinged  cover,  bo  that  the  chips 
which  the  gouge  sends  Hying  on  all  sides 
may  not  drop  into  the  oil.  It  is  necessary, 
not  for  the  lathe  only,  but  also  for  every 
kind  of  work,  and  for  the  tool  needed 
by  it,  to  employ  the  best  olive  oil.  Every 
other  kind  chickens  in  the  oil-can  or  the 
collars  of  the  mandrel,  the  axles  of  the  fly- 
wheels, and  even  dries  on  the  oil- tune  ;uni 
prevents  it  from  sharpening  to  a  keen  edge 
Lhe  cLim-Is  and  other  tools. 

It  is  seldom  that  the  cord  is  found  of  ade- 
quate length  for  the  work  to  make  a  sufficient 
number  of  revolutions  between  the  height  to 
which  the  treadle  is  carried  by  the  elasticity 
of  the  pole  and  the  time  when  it  touches  the 
ground.  A  little  practice  will  soon  deter- 
mine at  what  point  it  la  necessary  to  fix  it. 


The  perch  can  frequently  be  replaced^by 
a  bow  placed  in  the  following  manner.^  At 
the  two  extremities  of  the  lathe-bed  two 
columns  or  two  pillars  are  erected,  which  can 
be  fluted  to  improve  their  appearance.  Two 
arms  fixed  at  the  top  of  these  pillars  carry  a 
cross-bar,  on  which  slides  a  bearing  of  wood 
or  brass,  which   sustains  the  middle  of  the 

These  bows  are  constructed  in  many  ways. 
Some  are  of  steel  and  in  one  piece,  of  which 
the  two  ends  are  united  by  four  cords  which 
pass  through  a  wooden  reel.  That  kind  has 
the  inconvenience  of  being  too  slack  when 
at  rest,  and  too;stifl  when  strained.  Its  use, 
moreover,  is  now  almost  abandoned,  and  it 
is  replaced  by  a  bow  made  of  three  or  four 
deal  lathB  pUced  flatwise,  below  which  are 
small  brass  rollers  to  render  the  motion  more 
uniform  and  smooth,  and  at  the  end  of 
which  a  cord  is  fixed,  stretched  to  form  a 
spring  equivalent  to  thai  of  the  perch.  On 
this  cord  is  a  small  pulley  with  a  hook 
underneath,  on  to  which  the  loop  of  the 
lathe-cord  is  coupled.  When,  by  the  descent 
of  the  treadle,  the  cord  is  pulled  down,  the 
pulley  necessarily  goes  to  the  lowest  point, 
and  is  always  in  a  line  with  lathe  mandrel 
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and  treadle,  whether  one  ii  turning  on  a 
chock  lathe  or  on  one  with  dead  centres  ; 
and  as  it  is  frequently  necessary  to  carry 
the     cord  _  towards     the     right     or     left, 


ing  the  suspension  box  of  the  bow  to  the 
right  or  left.  By  this  device  the  cord  is 
always  perpendicular  to  the  lathe-bed.  These 
laths  are  also  made  of  steel  nicely  tempered 
and  very  thin,  similar  to  those  which  com- 
pose the  C  springs  of  carriages,  and  whose 
elasticity  is  well  known.  Bat  the  bows 
made  of  plates  of  deal  are  preferable  ;  their 
elasticity  is  of  as  yielding  a  character  as  that 
of  the  pole,  and  yet  at  the  same  time  is  suffi- 
ciently decided.  Lastly,  a  pole  may  be  need 
constructed  in  the  same  way  of  many  very 
thin  plates  of  deal  of  increasing  lengths,  the 
shortest  being  below. 

If  a  steel  how  is  used  with  a  bobbin,  the 
-first  torn  of  the  bobbin  is  too  weak  ;  it  is 
necessary,  however,  that  the  treadle  at  its 
■highest  degree  of  elevation  receive  a  alight 
resistance  from  the  spring,  and  in  order  to 
increase  it  the  cord  must  be  sufficiently 
shortened  for  the  treadle  to  be  drawn  some- 
what higher  when  it  is  left  to  itself,  and,  for 
this  purpose  the  bobbin  most  retain  nearly 
one  turn  when  the  treadle  is  at  its  highest 

By  this  plan,  when  turning,  an  equal  resist- 
ance will  be  felt  during  the  entire  descent  of 
the  treadle.  But  if  we  render  the  commence- 
ment of  the  nnrolling  of  the  bobbin  a  little 
too  hard,  it  will  became  infinitely  more  so  by 
the  time  the  treadle  arrives  near  the  ground, 
and  in  addition  to  the  fatigue  that  the  turner 
will  feel,'  the  work  will  also  show  it.  The 
motion  most  be  easy,  without  being  too  weak 
■or  too  severe. 

Generally  the  treadle  forms  a  kind  of  X, 
Greek  "  1,"  terminated  by  a  cross-bar,  the 
whole  soundly  framed  up  by  tenons  and 
mortises.  It  is  fixed  at  the  bottom  of  the 
standard  by  binges.  One  end  of  the  treadle 
bar,  which  moves  parallel  to  the  space  b 
tween  the  bed,  is  wrapped  round  with 
quantity  of  the  cord  of  which  we  have  just 
spoken,  so  that  it  diay  not  need  to  be  so  often 
removed,  and  in  order  to  shorten  or  lengthen 
the  cord  as  occasion  may  reqnire,  it  is  suffi- 
cient to  give  it  fewer  or  more  turns. 

Sometimes  also — and  this  method  is  ex 
-ceedingly  ingenious  and  more  convenient— 
the  bar  has  in  one  portion  of  its  length  a 
groove,  C,  six  or  eight  lines  in  width.  Into 
this  groove  a  square  bolt  isepassed  which 
almost  fits  it,  and  of  which  the  somewhat 
large  head  is  below.  The  remainder  of  the 
bolt  is  cut  with  a  screw-thread,  and  on  this 
part  is  fitted  a  piece  of  any  sound  wood, such 
as  walnut,  service,  beech,  or  any  other,  d, 
from  four  to  six  inches  io  length,  of  the 
width  of  the  treadle,  and  from  nine  to  ten 
lines  thick.  This  id  secured  by  a  wing-nut, 
which  can  be  screwed  or  unscrewed  at 
pleasure.  The  other  end  of  this  piece  is 
forked  lengthwise  for  about  two  inches 
to  receive  the  cord,  which,  by  this  means, 
cannot  escape  or  shift  from  the  place  where 
it  is  intended  to  be  ;  and  if  it  is  desired  to 
carry  the  cord  more  to  the  right  of  the  piece 
that  is  being  turned,  the  nut  e  is  unscrewed 
and  the  movable  piece  is  shifted  on  the 
treadle,  so  that  the  cord  shall  hang  perpen- 
dicularly from  that  spot  on  the  work  at 
which  it  is  desired  to  place  it ;  otherwise  it 
is  evident  that  this  cord,  being  always  drawn 
towards  the  left  by  the  end  of  the  treadle, 
would  not  remain  on  the  part  of  the  work 
more  to  the  right  at  which  it  was  required 
to  be. 

It  is  seen  by  Fig.  1  that  the  foot-board 
or  treadle  is  not  a  right  line,  but  is  slightly 
bent  towards  the  extremity  where  the  groove 
is.  It  is  thus  arranged  in  order  that  the 
cord  may  pass  into  the  interval  of  the  lathe- 
bed  as  it  comes  down  from  the  top  of  the 
piece  that  is  being  turned  without  rubbing 


against  the  bearers,  as  the  part  c  is  perpen- 
dicularly in  a  line  with  the  said  interval. 
This  method  is  specially  useful,  since  with- 
out removing  from  the  bed  the  mandrel 
Deadstock  which  may  be  there,  one  can  turn 
between  centres,  which  compels  one  to  place 
the  poppets  towards  the  right  hand.  Bnt  in 
that  case  it  is  better  that  the  bow  shall  be 
capable  of  sliding  to  the  right  or  left  on  the 
bar  which  is  carried  by  two  brackets  of 
wood  or  iron,  snch  as  we  have    described 

Some  people,  instead  of  a  treadle  attached 

i  the  standards,  of  which  the  given 
length  cannot  be  great,  use  a  bar  of  deal  of 
very  straight  grain,  and  abont  5ft.  in  length, 
-tin.  wide,  and  ten  lines  thick,  which  they 
place  where  they  please,  and  pass  from  the 
right  foot  to  the  left,  according  to  need.  By 
this  plan  it  is  possible  to  turn  at  any  part  of 
the  length  of  the  lathe  without  having  to 
shift  the  cord  if  it  is  not  on  the  work. 

This  bar  is  slotted  at  one  end  to  allow  the 
cord  to  pass,  and  this  arrangement  is,  more- 
over, very  .convenient  for  lengthening  or 
shortening  it,  according  to  need,  by  turning 
the  bar  over  either  side  np. 

To  lessen  the  noise  which  this  treadle 
makes  in  the  room  below,  each  end  is  out 
into  two  rounded  bevels,  and  a  double  band 
of  felt  is  attached  at  that  part  by  wire  tacks. 
Turner*  of  common  articles  use  a  treadle 
of  the  form  of  a  letter  A  (Fig.  2,  plate  I.), 
one  of  the  legs  of  which  is  'prolonged  up- 
wards, and  round  the  end  of  which  they  wrap 
the  cord  ;  bnt  aa  this  A  is  but  18in.  or  2ft. 
long,  it  is  the  radius  of  too  small  a  circle, 
and  is  not  very  well  adapted  for  giving  to  the 
piece  that  is  being  turned  several  revolutions. 
Nothing  is  simpler  than  the  construction  of 
this  A.    Each  of  the  three  bars  which  com- 

Sie  it  is  mounted  by  a  half-lap  joint,  and 
ed  by  nails  clenched  below.         0-  J-  L- 


. .  mar  face  a  recessed  groove,  *,  communicating 
by  a  small  aperture,  c,  with  a  ohamber,  d,  having 
.  narrow  annnlar  aperture,  d',  opening  into  one 
:id  of  a  passage,  «,  the  other  end  of  wbioh 
immunicates  by  two  opposite  side  openings, 
'  #*,  with  the  outer  air  when  the  slide  is  in  the 
position  Fig.  4.  Thus,  as  the  slide  moves  from 
the  position  Fig.  i  towards  the  left,  a  portion 
of  the  compressed  combustible  charge  will  pan 
from  the  cylinder  through  port  a,  channel  b, 
■ .  :id  opening  r,  into  chamber  d,  whence  it  issues 
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exercised  the  ingenuity  of  inventors,  ant 
although  fairly  satisfactory  devices  have  been 
made,  it  is  well  known  that  there  is  much  room 
fur  improvement.  In  the  annexed  engravings 
we  illustrate  the  invention  of  the  Gas  Motoreu 
Fabrik  Deutz.  of  Dentz  on  the  Rhine,  patented 
in  this  country  by  C.  D.  Abel  on  behalf  of  the 
company.  The  apparatus  consists  of  a  slide 
that  is  pressed  against  a  slide  face  of  the 
cylinder  by  means  of  a  loose  cover  acted  on  by 
springs,  and  is  worked  by  suitable  gearing  from 
the  engine  shaft,  snob  slide  being  provided  with 
ports  and  passages  arranged  and  operated  ae 
described  by  the  aid  of  the  figures,  in  which 
Fig.  1  shows  a  horizontal  section  of  the  ap- 
paratus at  the  moment  of  igniting  the  cylinder 


through  aperture  dl  into  passage  f,  and  in 
escaping  through  the  opening  »'  it  beoomss 
ignited  by  the  stationary  gas  flame  at/.  Bj 
means  of  the  restricted  area  of  the  channel  ■ 
and  openings  c  and  d',  the  pressure  of  the  gases 
become  considerably  reduced  on  its  way  from 
the  cylinder  to  the  passage  e,  so  that  the  gas 
■wues  with  only  slight  pressure  from  the 
opening  d>.  The  flame  at  e'  will  bum  alowlj 
backwards  into  the  passage  «,  and  will  thai 
continue  to  born  as  an  annular  jet  from  die 


orifice  d'.  The  striking  back  of  the  flams  into 
the  passage  e  is  facilitated  by  the  opposite 
positions  of  the  openings  el  e\  As  the  slide 
moves  to  the  left,  the  flame  in  *  will  continue 
to  be  fed  from  the  cylinder  through  the  channel 
*,  and  at  a  certain  point  of  this  motion  the 
openings  »'  «*  will  be  covered  by  the  cylinder 
and  slide  cover,  so  that  e  will  become  a  oloaed 
space.  In  order  to  allow  of  the  escape  of  the 
products  of  combustion  from  the  flame  at 
■1'  under  these  circumstances,  a  channel!  in  the 
slide  establishes  a  communication  between  * 


charge  ;  Fig.  2  shows  an  end  elevation,  Fig.  B 
a  view  of  the  inner  face  of  the  slide,  Fig.  3«  a 
cross  section  on  line  X  X,  Fig.  3,  and  Fig.  1  the 
same  view  as  Fig.  1  with  the  slide  at  its  ex- 
treme left-hand  position,  nt  is  part  of  the  gas- 
motor  engine  provided  with  a  slide  face  and  an 
igniting  port,  a,  the  ports  and  devices  for  ad. 
mitting  the  combustible  charge  into  the 
cylinder  not  being  shown,  these  being  of  an 
suitable  known  construction  ;  n  is  the  igniting 
slide,  and  o  is  the  slide  cover  pressed  agaum 
the  slide  by  springs,  p.    The  slide  n  has  C  '  ' " 


and  a  passage,  i.  leading  to  a  chamber,  A  that 
communicates  with  the  outer  air  by  a  cook,  j- 
The  flame  thus  continues  to  burn  in  e  until  tta 
slide  arrives  at  the  position  Fig.  1,  in  which  tbe 
oommunioation  between  a  and  the  ohamber » 
is  just  about  to  close,  and  the  igniting  port  u 
just  about  to  be  put  in  oommunioation  with  tie 
flame  at  dl  by  the  passage  *  so  as  to  fire  tht 
cylinder  charge. 
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JITANNIA    CO.'B    MILLING 

MACHINE. 
!  annexed  en  gratings  illustrate  ill  detail 
he  Greatorex  patented  apparatus  for 
[  in  the  lathe,  made  by  the  Britannia  Co.. 
e  following  directions  will  suffice  to 
i  the  capabilities  of  the  appliances  : — 
)  apparatus  (shown  in  Figs.  1  and  2)  on 
lie- bed  at  a  convenient  distance  from  the 
>ck  of  the  lathe,  the  cutter  being  already 

ilaoe.    There  must, of v- " 

nek  to  hold  the  work. 

w  out  the  reducing  socket  the 

bore  chuck  of  the  lathe,  and  so  utilise 
he  chucks  when  desirable.  For  largei 
t  is  better  to  make  the  chuck  to  fit  tie 
ng  socket  (A,  Figs.  1  and  2).  Now  for 
ity  we  will  suppose  we  have  a  hexagon 
shape  up:  A  tool  is  fixed  in  the  drill  chuck 
lathe,  and  the  object  to  bo  milled  screwed 
g  ohuck  fitting  the  reducing  socket, 
olving  socket,  (A,  Figs.  1  and  2), 


by  the  wheel  C  of  the  vertical  slide,  to 
uiaite  height— i.e„  the  centre  of  the 
;sa  of  the  object  to  be  milled  should  be 
the  height  of  the  centre  of  the  tool. 
ip  the  running  nut  D  (Fig.  1)  to  support 
■le  B,  and  fasten  the  set-screw  F  (Fig.  2). 
•e  that  the  spindle  of  the  spring  catch  G 
s  with  the  requisite   aeries  of  division 

In  this  case  it  will  be  the  series  of 
•four  holes,  and  taking  every  fourth 
ivea  the  six  sides  required.  The  out 
now  be  set  by  the  wheel  H  of  the  hori- 
slide,  and  the  socket  A  secured  by  the 
w  I.  Now  traverse  the  work  by  the 
K,  bnt  be  sure  not  to  let  the  work  corns 
ie  cutter  until  the  lathe  is  working  at  a 
e.  Set  the  out  to  the  gauge  by  taking 
luantities  off  two  opposite  rides  of  the 
to  be  shaped,  and  the  out  thus  set  corn- 
he  hexagon.  It  will  be  seen  at  a  glance 
illing  is  performed  by  merely  subeti- 
&  drill  for  the  cutter,  and  the  adjustment 
d  by  the  vertical  wheel  0  (Fig.  I)  and 
idle  K  (Fig.  2),  the  feed  being  given  by 
izontal  wheel  H  (Figs.  1  and  2). 
s  two  processes  represent  the  principle 
hich  an  endless  variety  of  ornamental 
l  hard  wood  or  metal  can  be  executed, 
ting  edge  of  the  tool  being  turned  to 
laired  pattern,  always  remembering,  if 
■k  is  concave,  to  torn  the  tool  convex ; 
on,  with  reference  to  mouldings  and 
ir  sunk  forms,  and  with  perforations  for 
designs  and  coronas  for  lids,  and  the 
nethode  of  ornamenting  turned  work, 
1  only  by  the  taste  of  the  operator. 
fixing  the  combination  chuck  in  the 
(A,  Fig.  3)  of  the  apparatus,  sea  that 
bolt  (B,  Figs.  1  and  2)  faces  the  head- 
'.  the  lafie,  also  that  the  spring  catch  Is 
if  the  division'  holes,  and  the  set-bolt  I 
r  tightened ;    the  ohnok   oan   then  be 

to  the  socket  A,  Figs,  1  and  2,  by  the 

ill  now  suppose  a  tap  is  to  be  fluted. 


Place  the  tap  between  the  centres  (0,  Figs.  1 


is  used,  and  the  centre  line  of  the  tap  adjusted 
to  the  centre  of  the  tool ;  or  if  the  tap  ie . 
little  below  the  centre  of  the  tool,  it  gives  ■ 


the  centre  of  the  tool ;  then  t 
fluting.  To  use  the  chuck  as  a  vice,  remove 
the  clamps  (B,  Figs.  4  and  5)  by  withdrawing 
the  screws,  and  then  objects  oan  be  gripped  for 
shaping,  drilling,  boring,  or  any  other  opera- 
tion within  the  range  of  the  apparatus.  A 
small  cylinder  can  be  gripped  in  the  vice  and 
bored  with  accuracy  by  following  the  lines 
already  given  ;  but  it  is  not  well  to  stop  nntil 
the  cut  is  through. 

The  remarks  already  offered  concerning 
ornamental  work  apply  even  more  forcibly  to 
the  use  of  the  combination  chuck. 


e  decided  cutting  edge,   thus  . 


it  by  the  division  holes  for  the  next  groove. 

and  so  on,  until  the  job  is  completed. 
We  will  now  suppose  a  slot  is  to  be  cat  in  a 
id.    Place  the   rod  in  the  V  gap  (Fig.  *)- 

Fasten  down  by  the  screws  G,  H  ;  use  a  suitable 


tool.  It  is  best  to  drill  a  hols  at  the  two  ex- 
tremes of  the  length  of  the  slot  required.  Let 
the  centre  line  of  the  rod  be  exactly  opposite 


THE  DOTY  GAS-FLAME  LAMP- 

AN  exhibition  of  Cant.  Doty'e  gas-flame 
lamp,  or  retort  burner  light,  was  held 
last  week  in  one  of  the  large  sheds  of  Messrs. 
Braby'a  works  at  Deptford  in  the  presence  of  a 
numerous  company.  Capt.  Doty  will  be  re- 
membered as  the  inventor  of  perhaps  the  moat 
economical  lamp  for  burning  paratnn  oil.  and 
also  as  the  designer  of  the  apparatus  which 
rendered  possible  the  use  of  mineral  oil  in 
lighthouse  lanterns  ;  and  now  he  will  be  known 
as  the  inventor  of  a  portable  lamp  in  which 
high  illuminating  power  is  obtained  by  con- 
verting the  oil  into  gas  and  producing  a  large 
flame  on  little  consumption  of  oil.  At  present 
the  lamp,  which  is  secured  by  patent,  is  made 
in  three  sizes,  the  reservoirs  being  respectively 
of  a  capacity  af  14,  17,  and  20  gallons.  These 
reservoirs  are  strongly  made  in  galvanised  iron, 
and  a  portion  of  the  "  capacity  "  is  occupied 
by  an  air-reservoir  and  an  air-pump,  the  oil 
being  forced  np  to  the  burner  by  compressed  air. 
The  20-gallou,  or  No.  3  sise,  is  a  cylindrical  tank 
18in.  in  diameter  by  2*in.  high,  fitted  with 
handles,  so  that  it  oan  be  readily  carried  from 
place  to  place.  From  the  centre  of  the  top 
rises  a  tube,  coiled  in  the  form  of  a  spiral,  or 
rather  more  like  a  "  sofa  spring,"  with  the  con- 
volutions close  together.  At  the  bottom  ie  a 
small  tray  to  hold  asbestos,  cotton,  tow,  or 
other  material  which  is,  at  starting,  supplied 
with  oil  from  a  little  branch-pipe.  A  metal 
screen  is  placed  around  the  coil  of  pips,  and  a 
light  being  applied  to  the  material  in  the  tray, 
a  flame  rises  in  the  centre  of  the  spiral  tube, 
which  is  rapidly  heated,  and  the  oil  which  is 
forced  round  the  convolutions  up  to  the  top, 
and  then  brought  down  near  the  bottom, 
where  it  issues  from  a  small  hole  in  the  shape 
jf  gas,  is  consumed  in  a  flame  of  from  2ft.  to 
1ft.  in  height,  perfectly  free  from  smoke,  and, 
owing  to  its  great  area,  giving  the  full  luminous 
value  due  to  the  oil,  which  may  be  paraffin, 
kerosene,  or  Russian — in  fact  any  ordinary 
jnrning  oil  of  the  truly  liquid  series.  The 
time  occupied  in  causing  the  oil  to  vaporise 
will  vary  with  the  conditions  ;  but  the 
time  apeoifled  in  the  descriptive  circular 
of  the  Doty  Lighting  and  Heating  Cor- 
poration (five  minutes)  Is  ample— two  minutes 
will  suffice.  Once  started,  the  flame  itself 
keeps  the  coil  hot  enough  to  vaporise  the 
oil,  and  the  lamp  continues  to  burn  without 
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a  than  is  implied  by  giving  a  f  aw 
strokes  of  the  air-pump  it  inter  rati  of  about  a 
couple  of  hoars.  The  cycle  of  operations  is 
briefly  as  follows  :  The  reservoir  U  charged 
with  oil;  the  air  pump  is  then  worked  until 
the  pressure  gauge  fitted  on  the  reservoir 
shown,  say,  l.ilb.  on  the  square  inch ;  a  little 
"  wick  "  material  is  placed  in  the  tray,  and  the 
tap  of  the  branch  pipe  turned  so  aa  to  supply 
it  with  oil,  which  is  ignited,  and  the  metallic 
screen  is  plaoed  round  the  spinal.  In  a  oonple  of 
minutes,  or,  gar,  five,  the  hydrocarbon  in  the 
coil  begins  tovaporise,  and,  issuing  as  gas,  a 
brilliant  Same  rises  np,  giving  a  light  of  about 
GOO  candle-power  for  a  consumption  of  about 
throe-  q  a  arte  ta  of  a  gallon  of  oil  per  hour.  From 
the  commencement  of  charging  to  the  pro- 
duction of  the  gas-flame  need  not  occupy 
more  than  tan  minutes,  while  the  apparatus 
being  self  -  contained  and  portable,  its 
utility  is  at  once  apparent — notably,  for 
contractors,  railway  yards,  shipbuilding,  and 
other  works,  building  operations  generally, 
and  for  lighting  any  placet  of  large  area  at  the 
shortest  notice.  One  great  advantage  is  that 
the  light  can  be  placed  where  it  is  wanted  ;  it 
also  requires  attention  only  at  intervals  of  two 
or  three  hours,  and  can.  be  used  for  heating  as 
well  as  lighting.  For  fixed  lights  there  is  no 
necessity  for  the  air-pump,  and  at  Messrs. 
Braby'a  works  a  lamp  woe  shown  in  which  the 
oil  was  supplied  by  gravity  from  a  tank. 
The  portability  of  the  Doty  light  is,  however,  its 
chief  recommendation,  and  that,  added  to  its 


carry  on  their  operations  by  the  aid  of  artificial 
light.  We  understand  that  Messrs.  F.  Braby 
and  Co.,  353—384,  Euaton-road,  N.W.,  are  the 
sole  manufacturers  of  this  "  Doty  Lamp,"  while 
Mr.  J.  It.  Shearer,  the  seoretary  of  the  Doty 
Lighting  and  Heating  Corporation,  Mansion 
House-chambers,  Queen  Victoria -street,  E.C., 
will  no  doubt  give  any  information  as  to  its 
possible  applications. 


THE    CLAVI-HARP. 

THE  beautiful  instrument  whioh  we  illus- 
trate to-day  is  the  invention  of  M.  Diet;, 
of  Brussels.  His  grandfather  was  one  of  the  first 
minnfacturera  of  upright  pianos,  and  being 
struck  with  the  difficulties  and  defects  of  the 
harp,  constructed  in  1810  an  instrument  a 
ttricM  /illicit*  a  elatitr — the  strings  connected 
with  a  keyboard.  Many  improvements  have 
from  time  to  time  been,  made  on  this  model, 
which  at  last  arrived  at  the  perfection  exhibited 
in  the  newly  -patented  Clavi-harp.  The  diffi- 
culty of  learning  to  play  the  ordinary  harp, 
and  the  inherent  inconveniences  of  the  instru- 
ment, limit  its  use-  It  is  furnished  with  catgut 
strings,  which  are  affected  by  all  the  influences 
of  temperature,  and  require  to  be  frequently 
tuned.  The  necessity  of  playing  the  strings 
with  the  .fingers  renders  it  difficult  to  obtain 
equality  in  the  sounds.  It  gives  only  the 
natural  sounds  of  the  diatonic  gamut,  and  in 
order  to  obtain  changes  of  modulation,  the 
pedals  must  be  employed.  Harmonics  and 
shakes  are  very  difficult  to  execute  on  the  harp, 
and  — last,  but  not  least — It  is  not  provided  with 
dampers.  Tbe  external  form  of  the  Clavi-harp 
resembles  that  of  the  harp,  and  all  the  cords,  or 
strings,  are  visible.  The  mechanism  whioh 
produces  the  sound  is  put  into  motion  directly 
a  key  is  depressed,  and  act»  in  a  similar  manner 
to  tbe  fingers  of  a  harpist;  the  strings  being 
pulled,  not  struck.  The  Clavi-harp  is  free  from 
all  tbe  objections  inherent  in  the  ordinary 
harp.  The  strings  are  of  a  peonliar  metal  ; 
covered  with  an  insulating  material,  which  has 
for  its  object  the  production  of  sounds  similar 
to  that  obtained  from  oatgnt  strings,  and  t 
prevent  the  strings  from  falling  out  of  tun 
The  keyboard,  exactly  like  that  of  a  piano,  pel 
mit-,  of  playing  in  all  keys,  without  the 
employment  of  pedals.  The  Clavi-harp  has  two 
pedals.  The  first,  connected  with  tbe  dampers 
permits  the  playing  of  sustained  sounds,  or  damp- 
iug  them  instantaneously.  Tho  second  pedal 
divides  certain  strings  into  two  equal  parts, 
to  give  the  harmonic  o:taves  ;  by  the  aid 
of  this  pedal  tho  performer  can  prodi 
ten  harmonic  sounds  simultaneously  ; 
tho  ordinary  harp  only  four  simultaneous 
harmonics  <tre  possible.  An  ordinary  keyboard 
bring  the  intermediary  between  the  perfo 


and  the  movement  of  the  mechanical"  fingers" 
whioh  pluok  the  strings,  perfect  equality  of 
manipulation    is    secured.      The    mechanical 


igers  "  are  covered  with  suit- 
able material,  so  that  their  contact  with  the 
strings  takes  place  with  the  softness  necessary 
to  obtain  the  most  beautiful  tones  possible, 

The  Clavi-harp  is  much  lighter  than  the 
piano— so  that  it  oan  easily  be  moved  from 
room,  or  taken  into  an  orchestra,  by 
two  persons  —  and  is  of  an  elegant 
form,  favourable  to  artistic  decoration.  Suffi- 
11  have  been  said  to  give  a  general  idea 
of  the  new  instrument. 

It  is  undeniable  that  at  the  present  day  that 
beautiful  instrument,  the  harp,  is  seldom 
played  ;  still  seldomer  well  played.  This  is 
attributable  to  the  difficulties  it  presents  to 
pupils.  Its  seven  pedals  must  be  employed  in 
different  ways  when  notes  are  to  be  raised  or 
lowered  a  semitone  ;  chromatic  passages  easy 
of  execution  on  tbe  piano  are  almost  imprac- 
ticable on  the  harp.  The  same  may  be  said  of 
the  shake,  and  it  is  only  after  long  and  exclu- 
sive devotion  to  its  study  that  the  harp  can 
become  endurable  in  the  hands  of  an  amateur, 
or  the  means  of  furnishitig  a  professional 
harpist  with  a  moderate  income.  It  is  need- 
less to  point  out  how  far,  in  these  respects. 
the  harp  is  surpassed  by  the  Clavi-harp. 

Vocalists  who  accompany  themselves  on  the 


harp  are  forced,  by  the  extension  of  their  arms 
to  reach  the  lower  strings,  and  by  frequent 
employment  of  their  feet  on  the  pedals,  into 
postures  and  movements  unfavourable  to 
voice- production ;  bnt  they  can.  accompany 
themselves  with  ease  on  the  Clavi-harp. 

Composers  are  restricted  in  the  introduction 
of  harp  passages  in  their  orchestral  scores, 
owing  to  the  paucity  of  harpists.  In  soma 
oases,  composers  have  written  harp  passages 
beyond  the  possibility  of  execution  by  a  single 
harpist,  and  the  difficulty  and  oost  of  pro- 
viding two  harpists  have  been  inevitable. 
These  difficulties  will  disappear,  and  composers 
may  give  full  play  to  their  inspirations,  when 
the  harp  is  displaced  by  the  Clavi-harp. 


\ 


AN  'END    OF  THE    ALKALI-WASTE 
NUISANCE. 

J\.  last  destined  to  ext motion.  Many  of  our 
readers  are  familiar  with,  and  Dot  a  few  havi 
suffered  from,  tbe  foul  emanations  emitted  from 
the  vsst  piles  of  alkali  waste,  or  vat  waste,  aa  it 
is  often  called,  wbiob  surround  some  of  the  great 
alkali  o.xkt  of  tbe  Ououtry.  The  nuisance  dates 
proses*  of  Leblane, 


o  died  h 


is  suffered  from  a  torn 


mil- 
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TEE  MAKUFACTUBB  07  CHLOBII'S 
OF  BULPHUB. 

THE  rnonochlor ids  of  sulph  ur  ii  a  reddish  yellow 
liquid,  fuming  strongly  in  the  air,  and  is 
decomposed  by  water  into  sulphur,  sulphurous 
aoid,  and  hydrochloric  acid.  Its  specific  gravity  ii 
1-SS  (130°  Tw.),  audit  bo  ill  at  139'  C.  It  dissolves 
sulphur  readily,  and  ia  largely  employed  tor  the 
vulcanisation  of  indiarubber,  and  lot  the  manu- 
facture of  indiarabber  substitute.  Hoat  world  on 
chemistry,  oven  those  of  more  reoent  date,  tell  ut 
how  chloride  of  anlphnr  may  it  prepared,  bat  few 
ears  poor  neglected  Omeiin  tell  ui  bow  it  actually 
ii  made.  There  it  no  need  for  bringing  Ibe  sulphur 
in  the  state  of  vapour  in  contact  with  dry  chlorine 

mote  simple.  The  articles  required  are  dry  flowers 
of  sulphur  and  dry  chlorine  gu.  lloughly,  it  may 
be  taken  that  Sowers  of  sulphur  will  absorb  their 
own  weight  of  chlorine  gal,  so  that  to  make,  say, 
150  grammes  of    chloride   of    sulphur  we  should 

Poroiide  of  manganese  (TO  per  cent.)  160  grammes 

MnrUtio  aoid  (80°  Tw.) (100      „ 

Floweraof  sulphur  (in  excess) 90       „ 

Id  the  laboratory  the  operation  may  be  carried  out 
as  follows  :  Lightly  fillx  Wolff's  bottle  with  flowers 
of  sulphur  (90  grammes),  fitted  with  a  tube  reaching 
nearly  to  the  bottom  of  the  bottle,  and  connect  the 
outlet  with  another  bottle  of  sulphur  fitted  similarly. 
Now  evolve  the  chlorine  slowly  from  the  mixture 
of  manganese  peroxide  and  muriatic  acid,  and  after 
pasting  it  through  a  cooling  tube  to  deposit  as  much 
water  and  vapour  of  bydroohlorio  acid  at  possible, 

j.  . ■,  .i uglily  by  pasting  it  throui  " 

rake  moistened  with  stro 
1-845).  Thia  dry  chlorint 
turned  through  the  sulphur  contained  in  the  Wolff's 
bottles,  standing  by  preference  in  iced  water  to 
keep  the  contents  cool.  The  chlorine  is  rapidly 
absoibed  by  the  sulphur,  wbieh  becomes  liquefied 
as  the  absorption  proceeds,  and  when  the  whole 
oontente  of  the  first  bottle  have  become  liquefied 
the  operation  may  be  stopped,  and  the  contents  set 
aside  for  purification. 

The  liquid  obtained  by  this  method  ia  sometimes 
sold  H  each  to  the  indiarubber  mannfacturers  ;  but 
as  it  contains  a  very  large  quantity  of  free  aulphur 
dissolved  in  it,  it  has  in  timet  gone  by  caused  much 
annoyange  to  the  manufacturer  by  producing  an 
objectionable  "bloom"  on  some  detcriptiont  of 
waterproofed  gooda ;  it  haa  therefore  beoome 
customary  to  distil  it,  and  so  to  free  it  from 
dissolved  sulphur.  This  is  done  in  a  large  glass 
retort  heated  either  by  a  large  "  rose  burner  "  ur  by 
a  naked  fire,  the  former  being  the  preferable 
method.  In  the  laboratory  this  operation  ia  easily 
performed,  but  in  the  works  and  on  the  large  scale 
it  require!  more  care.  In  manufacturing  ttai 
substance  on  the  large  scale,  the  operations  may  b 
strictly  conducted  on  the  foregoing  lines,  and  i 
will  bo  aeen  that  the  construction  of  the  plant 
presents  no  new  difficulties  to  the  chemical 
engineer.— Chr m  ical  Tradet  Jo 


r if,  by 

he  euppliet  of  food  which  came  to  them  from 
foreign  sources,  and  which  kept  them  some  three 
Peeks  from  famine,  were  for  a  single  week  to 
liecome  imperilled  ?  What  would  they  do  'I  They 
need  not  actually  run  short  of  food  to  insure  a 
iianio ;  the  mere  rumour  of  such  an  event  would 
lie  sufficient  to  create  a  rush  and  a  tumult  snoh  as 
bad  scarcely,  if  ever,  been  surpassed.  The  word 
Ideal "  wonld  be  observed  on  the  prospectus ; 
ut  there  waa  no  need  for  alarm  at  that  term.  It 
as  not  intended  thereby  to  convey  that  these  dis- 
tunes were  to  be  of  a  dreamy  character — not 
:  all.  There  was  always  some  good  in  the  ideal ; 
ad  tbe  ideal  at  present  in  view  he  knew  to  be 
uod,  arid  it  waa  not  at  all  remote  or  strange.  It 
realised  without  much 
in  any  English  home. 
mi  iniuiuim  iui  LiioiL'  itcturei  sprang  from  a 
[■articular  centre — from  those  who  were  deeply 
d  in  the  progress  of  the  vegetarian 
it.  Well,  they  knew  all  about  them  I  They 
aggressive,  enthusiastic,  and  determined 
body,  who  wonld  give  no  peace  till  the  merits 
of  the  cause  they  represented  were  heard  through 
;iie  length  and  breadth  of  the  land.  Bat  that  fact 
need  not  appal  the  flesh-eaters  present  in  the 
{lightest  degree.  Personally,  he  was  not  a 
rtgetarian  himself,  and  they  might  therefore  trust 
..  „,.„u    ... — „*„   „-,!. _   (jTonr   0f  the 


DB-  BICHARDS0H  ON- IDEAL  FOOD.' 

A  SERIES  of  six  lectures  was  oommenced  on 
Friday  evening,  March  2,  at  tbe  Memo. 
Hall.  Ferringdon-street,  E.C.,  by  Dr.  Ii. 
Richardson,  F.R.S.,  on  Ideal  Foods,  "  with  an  . 
to  tbe  practical."  The  first  lecture  was  cntit 
"  The  Study  of  Foods  for  Natural  and  Satio 
Utility  end  Progress." 

Dr.  Richard  ton  observed  that  we  had  read 
a  period  in   our  national  history  when   we  m 
either  sink  or  swim.     Some  were  of  opinion   t 
those  steering  the   national  ship  would  carry 
safely  through  all  troubles  and  dangers  ;  and, 
deed,  if  we  were  to  judge  of  the  real  imports: 
of  so-called  politics  by  the  space  and  time  given  to 
them,  we  might  bo  led  seriously  to  believe  that  oat 
of  Parliament  there  waa    no    salvation.    For  hii 
own  part,  however,  he  did  not  share  in  that  belief 
but,  on  the  contrary,  thought  that,  if  we  wanted  to 


.  bin  the  four  walls  of  all  the  littli 
houses  that  make  up  the  nation.  They  mu>i 
accept  the  wholesome  fact  that  a  sound  policy,  like 
sound  charity,  began  at  home.  The  illujtriom 
utdldtophn  who  did  (Ml  write  Shakespeare,  bui 
who  in  hie  'own  immortal  way  wrote  many  thing' 
juit  at  good,  gave  us  a  splendid  truth  shout  tin 
extension  of  the  light  of  knowledge.  "  We  set  i 
light,"  he  says,  '■  to  one  tiny  torch  of  knowledge 
and  then  light  other  torohes  at  that  one,  and  so  thi 
light  spreads  until  all  are  alight."  They  wen 
about  to  study  the  question  of  foods — how,  as  i 
nation,  thry  should  live  naturally  and  rationally. 
If  there  w«s  a  question  of  vital  moment,  that  waa 
the  question  of  quectiunt,  *«  England  at  leatt, 
He  would  use  no  words  calculated  to  excite  the 


aught  * 


.  dowi 


igaintt  the  common  practice  of  living  ui  .  _ 
food.  Indeed,  it  seemed  to  him  a  bold  coarse  on 
the  pert  of  the  members  of  that  society  to 
challenge  an  opinion  an  their  cause  from  one  so 
'rely  unbiased  and  unprejudiced  as  himself.  It 
'»£!,  at  ail  events,  that  they  believed  what 
they  tajight,  and  practised  what  they  believed. 

In  commencing  to  speak  of  those  parts  of  their 
possessions  which  they  called  food,  and  whioh  went 
to  form  the  constructive  portion  of  their  bodies,  it 
wat  a*  strange  as  it  was  true  to  discover  that  man 
ihonld  for  ages  have  lived  upon  these  blindly,  and 
not  have  found  oat  the  wsy  to  use  properly  the 
very  substances  on  which  he  had  been  living.  In 
ordinary  mechanical  pursuits  man  advanced  with 
ranch  more  rapidity  towards  perfect  knowledge 
than  towards  that  knowledge  which  was  nearest 
ind  dearest  to  himself.  In  setting  their  inanimate 
machines  to  their  work,  they  looked  very  carefully 
to  the  fuel  they  put  into  the  furnace;  they  were 

Particular  to  the  last  degree  not  to  cast  in  anything 
ut  what  would  burn  steadily,  clearly,  and  in  such 
form  as  to  produce  the  largest  amount  of  work  ' 
the  shortest  possible  time.  They  did  not  throw 
every  conceivable  substance  simply  because  _. 
would  burn.  On  feast  days  and  holidays  they  did 
not  treat  an  engine  to  brandy,  whisky,  and  other 
inch  fuel  in  order  that  it  might  be  frisky,  and,  in  a 
manner  peculiarly  jolly  to  itself,  knock  Itself  and 
:kedhat,  (Laughter.)    Oi 


>  drive 


i  piece 


mechanism  so  costly  and  so  perfei 
whatever.  More  than  that,  in  construe 
bodies  of  their  machines,  the  boilers,  th 
axles,  pistons,  cylinders,  they  did  not  take  those 
materials  that  first  came  to  hand,  but  selected 
those  substances  for  them  that  would  supply  thi 
greatest  possible  precision  ;  they  tested  and  trici 
each  part  before  they  allowed  it  t*  be  oeed,  am 
employed  the  mast  skilled  men  as  workmen,  to  tha 
all  should  be  sound  and  trustworthy.  Yet,  as  a  rule 
they  seemed  to  ignore  all  this  care  as  applied  tt 
themselves.  "  I  want  something  to  eat  as  quicklj 
as  you  oau  bring  it,  because  it  is  for  a  hungry  man 
I  don't  eare  what  it  ia,  so  long  ae  you  oomi 
quickly  " — hot  or  cold,  soft  or  dry — it  might  ecu 
tain  all  the  constituents  appertaining  to  fooi 
tsaential  to  life,  or 

alone,  and  that  not  required.   It  might  be 
adapted  for  a  Polar  bear  dwelling  on  an  ie 
a  tiger  living  in  the  Equatorial  jungle.  It  matured 
not  eo  long  aa  it  was  called  food,  and  ready  at  coi 
mand  to  satisfy  the  immediate  cravings  of  natui 
It  often    gave  one  absolute  pain  to  be  forced 
obterve    this    utter   disregard    of  a  vital  subje 
among    those    whose    means    were    perhapt  m< 
limited  and  labour  moat  exhaustive.     One  mig— 
see  a  body  of  men  going  in  the  early  morning  to 
their   toil— they   carried   with    them    the   da)' 
supply  of  food.    It  was  not  intended  at  present 
refer  to  the  quality   of    that    supply,  whether 
would     adequately    represent    the    requiremer 
demanded    by    the     '  '  " 


honld  not  do  depended  upon  that  morsel  of  food. 
Talk  about  a  precious  thing,  that  waa  indeed 
irecious.  But  mark  how  he  treasured  it  and  pined 
it ;  he  carried  it  perchance  tied  up  in  a  pocket- 
laud  kerchief,  exposed  to  wet,  to  cold  or  heat,  and 
ivery  kind  of  atmospheric  change,  fair  or  fool.  He 
cached  his  plans  of  business  or  work,  and  see  how 
ie  put  it  aside — hie  sustenance — into  any  comer, 
aking  far  more  care  of  hat  or  coat  than  the  susten- 
ance which  was  to  carry  both.    (Applause.) 

In  that  preliminary  discourse,  the  lecturer  pro- 
posed to  omit  all  reference  to  any  special  system  of 
diet,  and  especially  to  point  out  oertain  broad 
reforms  in  the  nte  of  foods,  without  which  any 
ystem,  however  good  It  might  be,  could  not  hops 
or  any  rapid  success.  In  this  light  there  were  five 
great  reforms  with  respect  to  foods  that  called  fur 
immediate  attention.  Social  pleasure  was  the  batii 
of  all  true  reforms  in  the  future,  for  pleasure  hsd 
much  to  do  with  tha  ideal  in  food.  Far  better  a 
dinner  of  herbs  where  love  was,  than  the  feast  bat 
,tred  therewith.  The  first  reform,  leading  both 
the  ideal  and  practical  in  the  nte  of  roods,  had 
reference  to  the  feast  as  a  source  of  human  enjoy- 
ment and  luxury.     This  reform  was  not  Only  the 


how  good-natured  it  was,  for  an  atactic  like  him, 
'-  their  board— inferring,  beoanev  of  his 
e,  that  he  mutt  necessarily  be  an  ascetic. 
On 'this  subject  it  wsa  necessary  to  be  clearly 
understood.  As  a  matter  of  fact,  nothing  could  be 
further  from  his  mind,  and  his  ideal,  than  anything 
approaching  to  asceticism ;  and  nothing  wu  so 
{land  aa  rational  and  enlivening  intercourse  of  man 
-;,.b  man;  He,  farther,  held  that  every  meal  they 
down  to  eat  should  be  a  social  holiday,  because 
rood  conversation,  interesting  and  enlivening,  pro- 
moted digestion.  

The  lecturer  here  commented  on  the  absurdity 
ig  on  oertain  artificial  provocatives  to 
for  whieh  there  was  no  real  need,  such  as 
jing  drinks,  and  which  were  all  but  cer- 
tain to  bring  sorrow.  They  should  be  at  one  with 
the  world  in  it.  reasonable  enjoyments — eat,  drink, 
and  be  merry  to  their  heart's  content— bat  on  their 
own  ground.  This  same  rule  extended  to  reform 
in  eating  at  well  at  drinking.  Eat,  drink,  and  be 
merry— oertain ly,  but  let  it  be  according  to  nature. 
Reformation  in  living  was  required  in  every  class 
sod  rank  of  society.  The  rich  man  set  the  example 
of  overgrown  feasts,  sometimes  out  of  perverted 
hospitality,  too  often  from  sheer  ostentation  audi 
vulgar  desire  to  outvie  his  neighbour  in  appesr- 
anoe  and  prodigality.  The  poor  looked  on,  mesa- 
while,  in  envy  and  repining.  "  Who  are  thaw 
people,  that  they  should  regale  on  the  fat  of  the 
land  i  Let  us  bear  this  shameful  feasting  sod 
Inequality  oo  longer."  Sometimes,  when  work  in 
plenty  and  wages  were  high,  the  poor  not  at 
naturally  imitated  their  rioher  neighbours.  In  the 
yearlaSl  he  had  been  making  inquiries  innate 
sanitary  and  social  state  of  the  town  of  Wolver- 
hampton, and  had  been  told  on  good  authority  tatt 
the  colliers,  who  earned  good  wagea  and  found  pre- 
visions plentiful,  were  given  to  luxuriate  ia  s 
right  generous  style  when  they  hsd  money  at  am- 
mand,  and  then  again  living  as  sparingly  at  work 
as  they  had  previously  lived  sumptuously  at  play. 
On  asking  one  of  these  players  whether  he  did  act 
think  an  equalisation  of  the  good  things  at  hi 
command  would  be  the  wisest  course  to  follow,  te 
did  not  dissent,  but  put  tbe  matter  in  ■  fresh  light. 
Turning  on  his  questioner,  he  Baked  whether  te 
had  ever  been  to  a  Lord  Mayor's  feast,  and  whether 
that  wat  not  the  kind  of  meal  the  Lord  Mayor  hid 


ie  prinoipl 


That 


might    i 


lot    be;    hi. 
e  food  which 


pleasure,  f 


rganio  frame,  because  in  fact  it  wot  going  to 
isorbcd  and  become  the  veritable  substance  of 
frame ;  it  wat  going  to  make  and  ehape  and 
.  those  selfsame  organs,  the  skin,  tbe  hand,  thi- 
ales.  Nay,  more,  it  wat  going  to  perform  a  far 
nobler  duty,  the  directing  and  moving  of  the  body, 
11         "      What  the  man  should  or 


is  well  as  building  ii 


Thusthe  whole  n. ..__  r... 

whioh  he  had  never  forgotten.  Theleaaou  onjkt 
to  be  taught  in  high  placet,  that  the  choicest  ai 
wall  as  healthiest  feasts  were  those  in  whieh  thi 
simplest  fare  waa  aupplied  with  the  greatest  refine- 
ment and  elegance.  He  onoa  had  the  opportunity 
of  presiding  at  a  banquet  of  that  kind,  profldal 
by  the  earnest,  philanthropist  who  tilled  the  chsir 
there  that  evening;  and  he  waa  free  todeolirs  test 
a  more  elegant,  substantial,  and  satisfactory  ban- 
quet he  had  never  attended  in  his  life  before. 
Several  hundred  parsons  of  all  ages  and  both  aexei 
sat  down  to  the  repast,  whioh  was  such  at  to  gratify 
the  most  refined,  and  at  the  tame  time  tha  most 
keen  appetite.  The  tastes  ware  regaled  with 
good  things,  the  palate  gratified  with  f  ruitt  tut 
pleasant  drinks,  and  the  stomach  aatiafied  alts. 
The  eyo  was  charmed  with  a  wealth  of  flowers 
which  were  spread  on  the  table  so  that  it  looked 
like  a  garden;  and  all  that  was  said  and  done  wai 
equally  pleasant  and  re  freshing— except,  perbsnt, 
the  speeches,  and  even  these  were  borne  with  mom 
than  usual  equanimity,  of  itself  a  sufficiently  good 
sign.  He  moved  amongst  the  guests  at  thai 
rational  feast,  and  heard  bnt  one  expression  of 
unqualified  praise  and  pleasure.  "Pity  poor 
people  cannot  have  a  dinner  like  this  oftener, 
air!"  said  one  man.  "I  wonder  whether  Mr. 
Hills  has  a  dinner  like  that  every  day,  mother?" 
sail  a  little  girl,  aa  they  were  making  their  way 
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"  Why,   of    course," 


i    the 


vhy,    of    a. _. 

"thou  rich  folk  Mn  have  just  what 
It  showed  in  the  moat  striking  manner  the  neces- 
lity  that,  exiited  for  education.  Those  pool 
people,  who  hud  been  specially  invited  to  come 
and  aee  whet  a  grind  dinner  they  could  get  for 
the  smallest  possible  cost,  went  away  longing  that 
inch  happy  feaita  could  be  had  in  their  humble 
hornet,  the  fact  possibly  being  that  their  own 
miserable  dinners  coat  ai  mnoh  again,  and  afforded 
not  a  tithe  of  the  enjoyment.  He  believed  that 
the  ooat  of  that  eumptnoua  repeat  waa  something 
lea*  than  ud.  par  head.     ( Applause.) 

The  second  reform  waa  scarcely  leu  important 
than  the  Uet  named,  and  ooueiated  in  the  preven- 
tion of  waste  of  food.  The  waate  of  food  of  all 
kinda  in  the  homes  of  the  wealthy  waa  appalling, 
nearly  one-fonrth  being  often  aeorificed.  It  mast 
be  candidly  admitted,  in  regard  to  animal  food, 
1  altogether  from  ite  aotual  effective  value, 


t£at  aa 


e  of  w 


is  of  n 


1  extravagance.    Taking, 

honaea,  the  loea  in  batcher's  meat  and  that  In 
bread  and  floor,  there  waa  no  comparison.  The 
loea  from  bone  alone  waa  a  great  item,  to  say 
nothing  respecting  the  quantity  of  food  aent  away 
on  the  bona*,  to  become  decomposed,  and  simply  a 
— ■ — ice  in  the  looker  or  dnetbin.  "Broken 
la  I  "  Conld  there  be  *  more  extravagant  or 
In  the  ideal  food  of  the 
t  go  ont  altogether.  There 
11  for  ite  nee— there  mnat  be 


•  offensive  b 


j,  to  lie  l r 

Then  moit  be  no  necessity  for  any  food  ao  low 
and  animal-like,  ao  indicative  of  wasteful  want. 
The  necessity  did  not  exist.  That  wae  to  aay,  it 
did  not  under  the  system,  at  once  Ideal  and  prac- 
tised, which  they  sought  to  establiih.    (Hear.) 

The  third  reform  had  regard  to  the  belief  in 
animal  food  aa  a  daily  want,  and  aa  a  matter  of 
nanaaalty.  The  ignorance  on  thia  enbjeot  waa 
dense  in  the  extreme.  A  poor  woman,  who  came 
to  work  in  hla  household,  looked  at  the  servants' 
dinner  of  hot  animal  food  with  ravening  eyes. 
What  a  treat!  What  a  dainty  I  What  a  luxury  I 
She  told  a  sad  story— that  for  weeka  she  had  been 
driven  to  exiat  apon  brown  bread,  lentils,  beans, 
rice,  a  little  fruit,  and  a  few  en  pi  of  weak  tea.  He 
feared  they  very  mnoh  pitied  her,  and  that  he  and 
ha  household  entered  into  the  saddest  condolence 
with  her.  (Laughter.)  At  the  same  time,  one 
particular  faot  conld  not  fail  to  atrlke  them— via., 
that  thia  poor  woman  looked  in  moat  robust 
health.  Sho  seemed  well  nourished,  had  an  exoel- 
lrmt  complexion,  waa  active  in  work,  wae  an  ex- 
cellent aleeper— ■* Thank  God,"  aha  said  "that 
saved  her  1  ''—and,  when  she  got  off  the  burning 

itionof  her  starvation,  her  spirits  were  more 

i  commonly  vigorous  and  lively.  It  was  a 
uiuiOtu  faot  that  after  a  short  time,  when  her  rc- 
tnxn  to  the  animal  diet  had  brought  contentment 
to  her  mind,  she  did  not  particularly  improve  in 
health  or  activity;  ehe  seemed  to  him  to  grow 
pallid  and  languid,  and  her  good  looks  faded.  In- 
iMd,  ha  ID  qnite  sure  that,  if  there  had  been  a 
prise  show  of  middle-aged  female  beauty  at  that 
tiros  {fortunately,  there  waa  not),  she  would  have 
had  a  better  chance  of  taking  the  ft  ret  prize  on  her 
entering  than  On  leaving  his  service.  (Laughter.) 
This  wae  a  typical  cue  in  which  the  starvation  of 
the  body  depended  upon  the  starvation  of  the  mind. 
The  woman  bad  faith  In  the  one  system  of  diet 
after  which  the  craved  bat  had  not  faith  in  the 
othar.  It  waa  their  duty  to  modify  this  craving 
altar  animal  food— to  qualify  it,  at  all  events,  if 
net  reform  it  altogether— to  educate  the  people  to 
as*  that  there  were  aimple  and  pleasant  forma  of 
living,  now  moat  despised,  *-- *  —•■■■■■ 


shall   oomi 


in  certain  propheta  r 

■very  other  kind  of  tinman  desolatii 
ptarred  by  elaborate  figures,  baaed  upon  knowledge, 
that  then  waa  no  occasion  for  alarm.  The  people  in 
need  were  famished  with  abundauoe  of  wholesome 
vegetable  food,  and  it  waa  the  marvel  of  the  time 
'ratrength.    They 


beat  evidences  of  tl 


I  fact,  first,  in  t 


ondly,  i 


dnoed  death-rate,  which  of  all  others  was  tbe  beat 
teat.     The  vegetarian  who  investigated  the  annals 
of  thia  cotton  famine  would  find  aomo  pregnant 
facta  in  connection  with  the  aubjeet  before  then: 
The   fourth  great  reform  demanding   attenti 

waa  with  reference  to  the  utilisation  of  the  suppl 

which  lay   at   their    command.     To    the    United 
Kingdom  thas  question  of  economy  waa  of  imi 

to  regard  strong  drink  aa  food.'  Water  formed 
three  fourths  of  their  sail 
ox  nearly  ao,  of  their  boc 
food  Into  the  stomach  in  a  convenient  form,  and 
the  supplies  to  all  parte  where  wanted,  brain, 
rananle,  end  bone,  in  every  part  of  the  structured 
Water  waa  food,  and  water  waa  drink  ;  therefore, 
drink  waa  food ;  the  faotooold  notbedieputed.     It 


so-called     civilised 

another  substance  naed  be  added  to  qualify  it 
spirit,  the  action  of  which  waa  to  stimulate 
all  vital  action,  and  shorten  life.  The  vegetarian 
movement  would  be  of  the  greateat  help  to  the 
temperance  movement  in  this  question  of  economy. 
It  would  also  help  the  aame  cause  in  another 
singularly  effective  way.  There  were  irresistible 
signs  that,  with  a  full,  dear,  and  un  per  verted  taste 
for  pure  food  derived  from  the  plant  world,  the 
i  for  strong  and  stimulating  drinks,  by  aome 
■leined  and  incomprehensible  process,  de- 
clined. He  believed  the  time  had  come  when 
iperaneo  and  vegetarianism  should  work  to- 
gether, in  recognition  of  that  one  fact,  and  that  the 
eucceaa  of  temperance  work  would  ibe  increased 
thereby  one  third,  aa  wall  as  become  more  con- 
solidated and  secure  in  its  results. 

Coming  to  the  last  point,  bearing  on  the  study  of 
Ideal  Foods,  in  order  to  enable  the  nation  at  large 
to  get  a  sound  appreciation  of  tbe  whole  subject,  it 
was  necessary  that  the  reform  should  be  intro- 
duced into  our  system  of  instruction  in  our  ele- 
mentary schools.  If  tnere  was  one  scientific  sub- 
ject more  than  another  in  which  distinct  progress 
had  been  made,  it  was  in  the  subject  of  food.    The 

Jrooess  of  digestion  wae  now  one  of  the  best  nn- 
eratood ;  the  constituent  parts  of  food  were 
known  to  perfection,  aa  also  the  amonnt  of  work 
that  could  be  got  out  of  any  kind  of  food.  In 
time  the  whole  subject  would  become  aa  an  open 


basket,  and  the  workman  is  left  to  evjlve  from  hie 
own  inner  consciousness  the  invent.. it  design.  He 
seta  about  this  task  with  a  spirit  of  investigation, 
a  big  wrench,  and  a  sledge  hammer.  Failing  to 
compau  it,  he  finds  a  world  of  fault,  which  ie  not 
in  the  machine  itself,  but  in  hie  want  of  informa- 
tion concerning  it.  This  could  be  avoided  easily, 
and  with  much  satisfaction  all  round. 

Even  tbe  matter  of  settling  the  countershaft  at 
tbe  right  distance  from  tbe  hammer,  which  any 
one  who  paid  no  attention  to  it  would  think  of  no 
great  ooneequence,  ia  a  thing  which  tbe  makera 
well  know  should  be  done  right,  to  have  the  ham- 


about  doing  so,  last  their  oustomere  may  : 
away  with  the  idea  that  they  have  no  uao  for  a 
machine  which  requires  to  be  set  up  and  taken 
oare  of  with  such  nicety.  It  ia  always  the  beat 
way  to  follow,  as  closely  ae  possible,  the  builders' 
directions  about  their  machines.  If  they  do  not 
know  about  them,  who  doee  ? 

I  think  that  the  first maohine  that  lever  noticed 
particularly,  which  waa  absolute  and  unyielding 
in  its  treatment  of  hot  iron,  waa  in  Northbridge, 
Man.  It  formed  one  of  a  system  of  machines 
for  the  manufacture  ot  scythes,  designed  by  one 
of  the  best  and  most  original  mechanics  New  Eng- 
land ever  produced — Harvey  Waters.  The  rJ— 
of  a  scythe  ia  very  thin  in  proporti 


ran 


mid  be  dealt  with  it 


lejuat    , 


had :  Reform  first,  of  the  feast,  how  to  make  thi 
feast  or  festival  a  rational,  as  wall  ae  a  natural, 
delight.  Reform  two,  of  customs,  bo  aa  to  prevent 
what  wae  called  waate,  and  that  to  anch  an  extent 
that  the  fact  of  waate  should  never  be  admitted  in 
any  household.  Reform  three,  in  quantity  of  food, 
ao  that  the  body  ahould  be  laden  with  no  more 
than  it  could  digest  and  distribute,  nor  be  troubled 
by  any  sense  of  difficulty  in  removing  what  bad 
served  its  purpose  and  required  to  be  cast  off. 
Reform  four,  of  utilisation  of  foods,  eo  that  no 
artiole  of  food  ahould  be  turned  uselessly  into 
toxical  or  intoxicating  drink.  Reform  five,  in  our 
schools,  by  which  the  leading  truths  respecting 
food  and  feeding  should  be  taught  in  the  moat 
aimple  and  perfect  manner,  aa  well  aa  the  element- 
ary branches  of  learning. 


PEACTICAL    DETAILS    OF     BL1CK- 

SHiTHma.' 

visiting  a  manufactory  of  monkey  wrenches 


inch  tl 


hug  at 


which 


i  thi 


hammer  head  with 
up  and  down,  at  every  revolution  of  the  crank 
shaft,  and  the  atock,  placed  between  the  dies  to  be 
worked,  waa  forced  to  be  reduced  to  aueh  size  as 
would  permit  the  die  to  go  aa  far  aa  the  crank 
would  carry  it,  or  the  machine  bad  to  atop.  I 
watched  it  for  some  time  with  interest.     The  man 

did  not  like  it.  "  It  rides  the  iron,"  he  said.  Bolt^ 
heading  machines  generally  work  on  thia  prin- 
ciple. The  header,  which  staves  up  tbe  stock, 
comes  up  jut  as  far,  and  the  side  diea  come  to- 
gether just  ao  near,  and  the  stock  must  yield,  or  the 
machine  must  take  the  consequences,  I  have  seen 
quite  a  number  of  machines  that  have  evidently 
taken  the  consequences. 

Thia  plan  hat  been  greatly  improved  upon  by 
the  later  manufacturers  of  power  hammers  by 
interposing  by  various  ingenious  devices,  springs, 

hammer  head,  so  that  the  crank,  or  its  equivalent 
eccentric,  oan  make  its  revolutions,  even  if  the 
resistance  between  tbe  dies  is  too  great  to  be  over- 
come by  the  power.  The  spring,  by  thia  arrange- 
ment, gives,  in  proportion  to  its  strength,  a  more 
or  leas  yielding  pressure. 


uch  the  aame  plan,  althnugh 
for  a  different  purpose,  that  more  recently  has  been 
adopted  to  reduce  the  oiroumferenee  of  the  enter- 
ing end  of  a  joint  of  stove  pipe.  The  edge  of  the 
soy  the  blade  being  shortened,  it  became  the  inner- 
most, and  the  back  tbe  outermost  of  two  concentric 
circles,  forming  a  circular  ring,  of  which  the  blade 
waa  a  sector.  The  whole  length  of  this  crimped 
scythe  was  pnt  between  a  pair  of  diea  in  a  vary 
large  and  powerful  press,  where  the  crimps  were 
strengthened  by  pressure,  while  the  dies  did  not 
allow  the  curve  to  change.  The  surplus  length 
was  thus  taken  np,  having  been  by  this  means 
'■upset"  or  "Btove  np."  The  question  was  asked 
of  Mr.  Waters  what  he  thought  the  effect  would  be 
if  he  should  happen  to  get  more  between  the  diea 
than  the  machine  could  compress?  The  idea  that 
the  machine  might  break  seemed  not  to  enter  his 
mind,  he  was  so  sure  of  its  strength,  Hia  reply 
waa  that  the  belt  would  slip. 

A  manufacturer,  having  named  a  rate  of  speed 
at  which  a  certain  press  ot  their  construction 
I  should  run,  the  question  was  asked  him  if  the 
machine,  running  at  that  rate,  would  mall,  or 
would  break,  in  case  mors  resistance  was  offered 
to  it  than  it  could  overcome.  He  said  the  machine 
would  stop,  if  its  blow  waa  not  sufficient  to  carry 
it  through.  As  it  had  a  large  balance-wheel, 
which  revolved  with  sufficient  momentum  at  a 
considerable  speed,  to  keep  it  running  a  quarter  of 
'"— is  thrown  off,  I '  '* 


e  of 

.„ ....   .Jiustmei     " 

aa  to  prevent  the  hami 

"riding"  the  piece  whioh  is  being  worked.  This 
means  that  the  die  is  not  to  lay  on  tbe  hot  iron, 
but  ia  to  riae  from  it  as  soon  as  the  full  force  of 
the  blow  is  delivered.  In  welding  under  the 
hammer  a  little  "riding"  is  allowable,  for  the 
same  reason  that  a  "dead"  blow  ia  sometimes 
lied  for  when  welding  "on  the  anvil"  piece' 


i    have 


spring 


of  the  modern  power  hammers 

rally  provided  fur  thia,  and  the  pro 
have  made  ahould,  with  great  aurety,  be 
tbe  attention  of  the  workmen  who  are 
hammers.  It  sometimes  happens  that  th 


C 


The 


i  though  I  should  like  to  try  the'  experimen 
"" '"  'n  a  kind  of  experiment,  however,  that  somi 
tries  itself.     I   heard  o"  *'      '    ' 
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This  is  a  kind  of  ei        _ 

times  tries  itself.     I   beard  of   its  doing  so  with 

neighbouring  shop,  and  the  result  verified  the 
manufacturer's  prediction.  It  stopped,  without 
breaking. 

Very  powerful  power  presses  have  been  used  for 
oold  pressing  sewing-machine  shuttles.  A  friend 
of  mine  related  to  me  that  he  waa  once  in  a  shop 
in  Hartford,  Conn-  looking  on  to  see  a  msn 
doing  this  work.  When  the  shuttle,  just  pressed, 
stuck  to  the  upper  die,  the  man  did  not  notice 
it,  and  neglected  to  take  it  off,  and  put  another 
into  tbe  right  place  in  the  lower  die  to  re- 
ceive the  blow.  Tbe  punch  responded  to  the 
treadle  and  came  down.  There  was  a  sound  heard, 
as  of  a  low,  dull  explosion.  The  punch  went  up 
again.  Everything  looked  as  usual.  Kothinsi 
seemed  disturbed;  but  examination  showed  '.hat 
the  press  had  cracked  across  the  throat,  and  the 
top  had  lifted  from  the  bottom  by  the  amount  ol 
the  thickness  of  the  shuttle.  This  machine  might 
not  have  broken  if  it  had  been  stalled  with  n  solid 
pieoeof  steal  at  half  its  stroke;  but  on  that  last  .'.in. 
its  whole  enormous  power  waa  thruwn  thropgh  an 
extent  of  tbe  circular  motion  of  the  balance  wheel 
which  very  much  exceeded  that  which  would  have 
been  taken  up  to  carry  the  punch  the  aama  diktanoe 
atthebalf-struke.and  exerted  a  furceaummena urate 
with  this  difference.  It  would  appear  that  aome 
arrangement  might  be  made  on  theae  powerful 
machine?,  ao  that,  if  the  burden  put  upon  them 
was  greater  than  tfcey  could  bear,  they  could  yield 
and  immediately  recover.  By  thia,  their  efficiency 
would  be  increased,  for  there  would  then  he  no 
risk  of  putting  upon  them  mora  than  they  could 
bear.  It  would  serve  the  same  purpose  as  tbe 
safety  valve  on  an  engine.    It  should  be  un  the 

I  pop  valve  order;  to  stand  not  upon  the  order  of 
going,  but  when  it  ia  forced  to  go,  go  at  once,  and. 

I  come  right  bank. 
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'    In   speaking  of  the  sffaot  of  straightening  tht 
crimps,  and  by  throwing  tht  crooked  into  a  *tr*ight 
line,  upsetting  the  stock,  I  im  reminded  of  i 
sye-bolta  which  were  to  be  nude  of  Jin.  ronnd 
ii  in  Fig.  1. 

The  nook  was  not  large  snougk  to  make  the  eye 
vithont  npeetting  about  half  an  inch,  and  it  vu 
■   ot  convenient  to  at*  the  bolt  machine  for  thii 


purpose.    With  the  bolt  header  onoe  act  ; 

work,  w*  oonld  probably  have  headed  8,000  . . 

>  day,  and  thii  would  have  been  an  economical 
method,  although  it  would  have  atill  been  necea- 
aary  to  beat  them  again  to  ahape  the  eye.  The  plan 
adopted  wai  11  ahown  in  the  sketch,  rig.  3. 

Here  A  repreaenta  the  upper  die  in  the  drop,  B 
the  lower  die,  and  C  the  pleoe  to  be  upset.  The 
principle  in  ranch  the  aame  at  that  on  which  the 
scythe  edge  was  npeet.  "The  shortest  diatanee 
between  two  pointi  it  a  ttraight  line"  wai  the 
familiar  axiom,  illustrated  by  presting  the  crimp* 
straight.  The  crimp  would  anal  Tie  down  to  two 
right-angled  triangle*,  and  the  edge  wai  npeet  to 
the  inm  of  the  amount  of  the  difference*  in  «*oh 
between  the  length*  of  the  baae  and  hypothtnuse 
of  the**  angle*.  In  the  case  of  the  bolt*  to  be 
made,  the;  were  to  be  8, in.  lone,  after  they  were 
npeet,  and  were  cnt  9 in.  long.  We  had  the  bale 
8Iin,  the  hypotheneue  Siin.— allowing  for  expan- 
sion, *o.  To  Sad  the  height  of  the  perpendicular, 
it  wai  not  neoeaiary  to  figure ;  for  a  qnieket  war 
wa*  to  take  a  pleoe  of  Jin.  ronnd  iron,  and  pat  it 
lniide  the  blacksmith  a  square,  ao  that  one  end  did 
not  extend  beyond  the  8|in.  mark,  and  notioe  how 
high  up  the  other  end  extended  on  the  square.  By 
thi*  primitive  method  it  wai  determined  that 
the  backing  poet  ihonld  be  about  Gin.  high. 
A  half-round  groove  wai  out  in  each  die,  eo  that 
when  they  were  face  and  face  together,  the  jin. 
Iron  would  lay  in  it,  and  thii  groove  waa  en- 
larged at  the  end,  to  allow  for  the  inereue  in 
the  thickness  of  the  end  of  the  bolt,  when  it 
wssatov*  up.  A*  it  wa*  desirable  to  finish  two 
bolt*  at  one  heat,  the  lmpre**ion*  to  form  the  eye 
in  the  right  ibap*  were  made  in  the  aame  die*, 
i    .. neceaaary  that  theae  impression*  ahould 


match  each  other  very  perfectly  to"  strike  the  eyes 
with  mmoient  accuracy  to  be  easily  trimmed,  they 
had  to  be  made  in  iteel,  while  the  bodies  of  the 
dies  were  easier  made,  and,  to  all  intent!  and  pur- 
pose!, jnat  a*  good,  of  out  iron. 

Fig.  3  show*  the  lower  die,  made  ot  oast  iron. 
The  steel  in  which  the  impression  for  the  eye  w*i 
sunk  is  ahown  at  D.    A  hole,  Sin,  deep  and  2jin. 


ceiVe 


Tne, 


die  was  heated  nearly  red  for  its  reception.  Tht 
oontraotiouof  theoast  iron  ihonld  take  place  before 
the  steel  ha*  become  hot,  or,  Instead  of  getting 
tight  by  cooling,  it  will  get  looae,  because  steel 
expand*  nearly  twice  aa  mneh  a*  oast  iron,  with 
the  lame  increment  of  heat.  The  post  ahown  at 
the  right-hand  aide  of  the  figure  waa  for  the  hot 
end  of  the  iron  to  abut  against.  The  top  die  wa* 
of  the  aame  shape  aa  the  bottom  die,  minus  the 
pouts,  which  were  left  off  in  casting. 

The  manner  of  working  the  eye  bolts  with  these 
die*  was  this  •  A.  ahort  heat  was  taken  at  one  end 
of  a  piece  of  round  iron,  of  the  right  site  and 
length — Jin.  round  by  Sin. — and  it  wa*  placed  in 
the  die,  aa  ahown  in  Fig.  2,  the  lower  end  being 
the  hot  end.  The  top  die  coming  down,  drove 
the  Sin.  piece  into  the  o|in.  ipaoe,  thru  ataving 
up  the  hot  and  lin.  The  piece  was  then  lifted 
over  into  the  steel  die  and  received  its  impression, 
leaving  a  thin  fin  all  around  and  also  across  the 
hole  in  the  middle.  They  were  then  thrown 
down,  and.  when  cool,  were  taken  to  the  trim- 
ming punch,  and  there  the  fin*  were  removed. 

That  dressed,  they  made  vary  good-looking  eye 
bolls,  mod  were  uniform  with  their  fellow*.     In 


improvement  over  those  which  had  previously  hi 
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TEE  first  meeting  of  the  new  session  waa  held 
on  Friday  evening,  March  the  9th,  W.  H.  M 
Christie,  Esq ,  Astronomer  Royal,  and  President 
of  the  Society,  in  tbe  chair. 
Mr.  Arthur   Ben 

Cambridge,  and  the  ....  

M.A.,  of  1,  Banka- terrace,  Croft-on-Tees,  Darling- 
ton, were  duly  elected  Feiiowi  of  the  Society. 

Hr.Knobel:  We  have  a  large  number  of  paper, 
on  observations  of  the  total  lunar  eclipse  of 
January  28.  A  paper  by  Dr.  Dyer  contain* 
observations  made  at  the  Armagh  Observatory 
He  recorded  seven  disappearances  and  two  re 
appearanoe*  of  atari  at  the  limb  of  the  totally 
eclipsed  moon,  and  calls  attention  to  the  fact  that 
about  the  middle  of  the  eclipse  the  moon  appeared 
to  the  naked  eye  aa  a  fairly  bright  diao  with  a  dark 
isosceles  triangular  shadow  on  it,  having  the  base 
to  the  north.  That  triangular  patch  on  the  taoon'i 
di*c  seems  to  have  been  noticed  by  other*.  Mr. 
Backhouse  send*  m  a  paper  with  a  diagram  show- 
lag  tht  triangular  paten  about  the  centre  of  the  diao, 
with  a  long  description  of  the  physical  appearanaea 
which  he  noticed.  Mr.  Rembohe,  of  tht  Dnmink 
Observatory,  sends  na  a  very  carefully  made  serial 
of  observation*.  He  succeeded  in  observing  11 
disappearance*  and  18  reappearances,  and  the  ob- 

tiona  appear  mostly  to  be  very  good. 

.  Denning  sends  na  a  paper  upon  the  total 

eclipse,  whioh  is  confined  to  a  " :         '  '' 

cause  of  the  red  colour  visible 
disc,  snd  in  which  he  suggests  that  the  saturated 
air  strata  absorbed  tht  violet  ray*  and  left  the  red, 
and  hence  the  vivid  colour  observed. 

Capt,  Noble :  I  was  particularly  struck  with  the 
fact  that  the  body  of  the  moon  wa*  of  an  almost 
obocolats-red  colour.  The  limb  at  no  period  of 
the  eclipse  waa  at  all  red ;  bnt  it  seemed  to  me  to 
be  of  a  ail  very  green  oolonr.  I  do  not  see  the  theo- 
retical reason  of  this,  unless  it  was  due  to  contrast. 
The  shadow  in  the  middle,  which  has  been  de- 
cribed  aa  a  triangle,  seemed  to  me  to  be  a  kind  of 
morphea*  mass,  a*  though  it  had  been  smoked,  or 
a*  if  one  were  looking  through  smoked  glass. 
I  may  mention  aa  an  illustration  of  tht  exceed- 
ingly local  character  of  English  weather,  tbat  up 
to  the  time  of  totality  and  during  the  whole  of 
the  eclipse,  the  sky  was  most  brilliant  with  me. 
while  Mr.  Prince,  whose  observatory  it  situated 
only  four  mile*  and  two- tenths  of  a  mile  a*  the  crow 
■iie*  from  mine,  snd  is  600ft.  higher  above  the  scl- 
eral than  mine,  bad  hi*  sky  covered  with  a  mass 
if  impenetrable  cloud.  If  my  sky  had  been 
jovered  with  cloud,  and  he  at  600ft.  higher  bad 
teen  the  eclipse,  there  would  have  been  a  very 
limple  explanation  ;  but  that  I  should  see  it  and 
ie  not  seem*  to  me  a  little  curious. 

Mr.  Tamer  •  I  think  the  absence  of  the  C  line 
■a  tbe  spectrum  of  the  light  from  tht  dark  moon 
wa*  confirmed  by    observations  m*de    by    Prof. 
Beattie  Smith,  and  also  by  Dr.  Copclsnd,  and  tbe 
only  observations  of  bright  line,  in  the  speotrnm 
"  '.he  moon  during  eclipse  that  I  have  heard  of 
re,  I  think,  made  by  Dr.  Huggins,    I  am  not 
e  whether  be  is  her*  ;  but  he  waa  mentioning  to 
this  afternoon  that  he  had  noticed  the  bright- 
ening of  the  spectrum  in  three  plscea  whioh  teemed 
to  him  fairly  to  accord  with  coronal  lines,  showing 
that  the  illumination  most  be  due  to  coronal  light. 
He  waa  saying  that  he  had  drawn  the  attention  of 
Mrs.  Hoggin*  to  the  spectrum,  snd  ah*  had  inde- 
pendently, without  bis  mentioning  it,  noticed  these 
three  brightening). 
Mr.  Chamber*:  I  can  confirm  Captain  Noble's 
nervations  at  to  the  patch  in  the  centre,  and  1 
think  hia  comparison  of  it  with  the  anrfaoe  of  a 
i  of  smoked  glass  is  a  very  good  one,  Nothing 
I  saw  wai  at  all  capable  of  being  twisted  into 
triangle   spoken   of  by  two  or  three  writers. 
,her  remark  occurs  to  me  at  opposed  to  what 
Denning  has   said   in  reference    to  Kepler's 
theory  of  the  atmospheric  oause  or  supposed  atmo- 
ipheric  cause  of  tbat  colour.     Captain  Noble,   1 
ibaerved,  described  it  a*  chocolate ;  a  deep  red, 

xrppery  chocolate  wonlr1  — ■  *■■■•'■   '     -  ■' ;-•;.— 

hat  would  accord  with 


Mllpsed    art*. 
hioh,  I  think, 


i  very 


It.  Ranyard:  1  think  there  can  be  vary  little 
ibt  that  the  light  upon  the  moon's  surface  wa* 
uniform.     There  was  certainly  an    irregular 
ch,  and  during  other  total  lunar  eclipses  the 
■gularity  of  the  light  on  tbe  eclipsed  moon  has 
n  frequently  noticed.    Tbat,  I  think,  is  suffi- 
cient proof  tbat  tbe  light  is  not  coronal  light.  The 
bright  part  of  tht  corona  is  not  vary  large  com- 
pared with  the  snn't  due.    It  would  not  be  visible 


all  ronnd  the  earth's  disc,  which,  a*  seen  from  the 
moon,  would  appear  about  s  couple  of  degrees  in 
diameter ;  and  if  the  illumination  wa*  derived 
from  the  corona  yon  would  expect  the  light  to  be 

much    more    uniform   within   the   eollpsr'    

There  is  another  physical  n 
also  make*  thii  theory  quite  out  of  tbe  quetuon, 
The  light  of  the  corona  must  be  very  small  com- 
pared with  the  direct  light  of  the  inn,  or  eves 
with  the  light  of  the  terrestrial  atmosphere  ronnd 
the  earth.  But  the  brightness  of  the  eolipaad 
moon  does  not  correspond,  to  thousandths  of  part*, 
of  the  light  of  the  uneolipsed  moon.  It  is  evident 
that  in  the  region  ot  total  shadow  tbe  light  of 
the  inn  must  be  Hen  through  the  earth's 
atmosphere.  We  know  this  from  the  amount  of 
refraction  at  the  earth's  limb.  As  far  as  I  re- 
member, the  total  shadow  of  the  moon  is  about 
(gth*  of  what  it  ought  to  be,  if  a  geometrical 
shadow  of  tbe  earth  ware  thrown  and  then  were 
no  refraction.  That  would  give  a  refraction  in  the 
earth's  atmosphere  of  about  a  minute  and  a  half 
on  either  tide,  for  the  light  it  doubly  refracted  en 
going  through  the  earth'*  atmosphere  at  each  limb, 
and  there  is  the  anarosohment  on  either  tide  of 
tht  shadow  to  take  into  account  Let  us  tak*  th* 
diameter  of  the  total  shadow  at  2°,  or  eomethiuf 
less  (of  course,  it  differ!  from  eclipse  to  eclipse) ; 
the  twentieth  part  of  that  would  be  six  minutes, 
or  three  minutes  on  either  side,  and  that  would 
the  refraction,  on  entering  and  leaving  th* 


which  would  oi 


i,  on  entering  am 

sspoud  to  the  refraction  a( 
atmosphen 


'TJ? 


i   refraction  at  to* 


i  would  be  doubled  for  light  going  through 
th's  atmosphere  and  grating  by  the  limb  of 
rth.    We   therefor*   know   that  the  light 


horii 
thee 
the  earth. 

whioh  illumine*  t 

total  shadow  must  have  pissed  through  our  atmo- 
sphere at  a  great  height,  and  there  u  no  put  of 
the  lunar  shadow  whioh  it  a  whole  degree  away 
from  th*  edge  of  th*  circle  of  total  shadow. 
Therefore  an  observer  on  the  moon's  anrfaoe  would 
•at  tht  sun  through  the  earth's  atmotphera  from 
svery  point  within  the  total  shadow,  and  he  would 
see  a  rim  of  red  light  round  the  earth  ;  we  tea 
the  sun's  light  very  red  when  the  inn  it  near  to 
tbe  boriton,  and  after  coming  in  and  pawing  out  of 
th*  earth's  atmosphere,  it  Would  be  still  redds*.  If 
this  it  the  light  which  lights  np  the  total  shadow 
■jn  the  moon,  we  can  conceive  that  it  might  bt 
very  irregularly  distributed,  end  inoh.  *  triangular 
marking  would  probably  mean  that  there  ni 
■out  irregularity  of  refraction  at  different  parts  of 
the  earth's  limb,  or  rather  an  irregularity  of  absorp- 
tion, which  would  give  the  same  effect.  At  out  part 
of  the  earth'*  limb  there  might  be  a  graassr 
absorption,  do*  to  dust  floating  in  th*  nightr 
atmosphere,  or  to  torn*  other  cause  varying  th* 
ibsorption  far  above  the  region  of  cloud.  Ws 
hould  thus  have  patches  of  brighter  and  darker 
ight  within  the  region  of  what  we  ordinarily  call 
total  shadow. 
Mr.  Knubel :  I  do  not  find  in  any  of  the  papers 
e  have  received  any  remark  aboat  the  limb  being 
a  greenish  colour.  The  observers  generally  seta 
give  the  tint  of  the  limb  at  yellow,  or  red  and 


IK 


bright  with  a 


Royal :    Perhaps    I  may  h« 

uiuweu  ui  auggEai,  a  possible  sxplsuatlon  of  thii 
'men  light  round  the  moon  whioh  ooonn  to  su- 
it it  well  known  thtt  the  edge  of  the  moon  » 
irigbter  than  any  other  portion,  by  virtue  of  the 
ight  being  scattered  over  arongb  surface.  Anyone 
■no  look*  at  ont  of  these  photographs  will  tee  that 
he  moon  ha*  a  narrow  bright  ring  ronnd  it,  aa  it 
Fere.  The  edge  is  bright,  and  there  are  also  varia- 
ioni  of  brightness  of  the  surfaue  whioh  most 
argely  affeot  the  appearanoe*  during  an  eclipse  of 
he  moon.  A  thing  which  etmck  me  daring  thai 
eclipse  particularly,  and  alio  during  previous  COM, 
rat  thit  the  first  symptom  of  totality  did  not  occur 
,t  tbe  limb  ;  but  there  waa  a  sort  of  rtlffnstrl  cloud 
i  the  limb  was  quite  distiuoUj 
t  ring  round,  and  that  ring  was 
i*.  Now,  if  the  obscured  part 
Is  of  a  coppery  or  pinkish  oolonr,  aooording  to  sir- 
jomatances  or  to  the  eye  of  the  observer,  iliaeraa 
natural  that  tht  brighter  light  round  tht  edge  will 
lie  fringed  with  the  oomplemantary  oolonr  green. 

The  following  paper*  were  taken  aa  read  : — J.  It- 
lore,  "On  the  Orbit  of  TO  (p)  Ophinchi"  ;  W. 
Doberok,  "  Telegraphic  Determination  of  tht 
Longitude  of  Haiphong";  J.  E.  Gort,  "Obterva- 
ionsof  the  Variable  Star,  S  (10)  Sagittal";  Prof. 
..  Ulasenapp,  "Orbit*  of  the  Djuble  Star  X 
Ipbiachi "  ;  Rev.  S.  J.  Johnson  "  Southern  DouUs 
tars";  A.  Martin,  "Epbemeru  for  Physical  0b- 
ervationa  of  the  Moon  for  tht  Nine  Lunations 
Crom  April  12  to  the  end  of  December,  1888." 

MANCHESTER     MICROSCOPICAL 
SOCIETY. 

AT  th*  last  masting  of  the  Mounting  8*otio« 
the  examination  of  the  blood  of  the  afrt 
occupied  the  attention  of  th*  member*  taking  part 
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v.jrk  undertaken  it  the  last  meeting.  The  blood 
if  the  newt  ia  exceedingly  favourable  for  micro- 
■oopio  examination,  bj-  reason  of  the  relatively 
wge  siie  of  the  red  aorpaeoles,  whiah  are  sbout 

ban  the  red  corpuscles  of  human  blood  ;  and  alao 
m  account  of  the  normal  temperature  of  the  blood 
if  the  newt  being  bnt  little  beyond  that  of  the 
Ltmoaphere  (hence  the  term  old- blooded).  The 
irpuscles  thus  retain  th.ir  vitality  for  a  conaider- 
ible  length  of  time,  so  that,  if  precsntione  be  taken 
«  prevent  evaporation  of  the  blood-plasma,  any 
■"iDget  in  form  which  the  corpuscles  undergo  can 
observed  without  the  aid  of  hot  stages  or  other 

ad.-li- 
lothe* 


irtificial  means  for  . 

lie  blood  falling.     In  vertebi 

ion  to  the  blood  vaaonlar  ays 

ij-stem   of    vessels    containing  a  clear  ooloorli 

iqnid  with   numerous  corpuscles,  the  lymph  ;  a 

j  in  the  newt  and  all  amphibian!  the  lymph  vets 


i  relatively  large  and  abundant, 

lie  admixture  of  the  lymph  with  tbe  blood  and  the 
•onaeqnent  confusion  of  lymph  aorpuaolea  with 
rhite  oorposelei,  the  blood  fur  examination  should 
»  taken  direct  from  the  heart.    The  blood  having 

invented  by  the  application  of  melted  paraffin  to 
he  edges  of  the  cover -slip,  tbe  members  were  able 
o  observe  the  emteboid  movements  of  tbe  white 
oipoiclee,  which  ar-  '.■*■.■  nti.iNy  <imil.ii  i..,  ib.n* 
■reviously  noted   in  the  blood  eorpusoles  of  the 

The  white  corpuscles,  which  were  somewhat 
mailer  than  tbe  red  corpuscles,  varied  in  appeer- 
aoe  m  wall  as  in  eiie.  They  were  all  unseated 
Jid  granular,  but  some  were  more  finely  grsnulated 
ban  others,  and  the  pseudopodia  In  tbe  coarsely 
Tanolated  corpuscles  were  more  blunt  and  rounded 
■hen  in  the  hnely  granolated  one.  Tbe  red  oor- 
insoles  were  all  uniform  in  sire  and  oval  in  outline, 
mt  when  viewed  upon  edge  presented  a  somewhat 
pindle-likc  or  fusiform  appearance.    Each  was  of 

faint  yellow  colour,  owing  to  the  presence  of 
jemaglobio,  a  substance  peculiar  tc  Mood  oor- 
nseles.  and  forming  the  greater  portion  of  them, 
lie  remaining  proteid  matter  being  known  as  the 
Lroms.  A  lighter-coloured  nucleus  was  distinctly 
isible  in  each,  which,  though  faint  at  first,  became 
radttally  more  distinct.  Another  drop  of  blood 
eing  treated  with  magenta  stain  eihibited 
reaence  of  the  nuclei  in  the  corpuscles  much  in 
ietinctly.  In  a  red  oorpuscle  the  pen-nut:! 
ortion  wis  scarcely  affected,  whilst  the  nucl 
-as  stained  a  deep  red  and  revealed  a  still  darker 
ortion  within  the  nucleolus,  and  each  red  corpnscl 
u  evidently  limited  by  a  tbin  firmer  meinbran 
r  envelope.  The  white  oorpnscles  were  ataioe 
lore  uniformly,  but  the  nucleus  was  mnch  moi 
ietioct  than  before  staining,  and  in  some  oa»_ 
■as  seen  to  be  two  or  three  partite.  When  treated 
'ith  dilute  solution!  of  hydrochloric  acid  and  aoet* 
cid,  the  red  corpuscles  beoame  much  more  tran 
■oreut  and  colourless,  tbe  nuclei  darker  aud  mo: 
iefinite,  presenting  a  beaded  outline,  and,  wil 
areful  observation,  ft  distinctly  til.rilljr  structm 
raa  visible,  tbe  appearance  being  somewhat  timilt 
a  that  previously  observed  in  tbe  nuclei  of  young 

T  table  cells. 
tbe  case  of  the  specimen  treated  with  hydi. 
hlorio  acid,  rupture  of  the  limiting  envelope  took 
—'-->,  the  htemeglobii 


extending 


•  in  many  of  the  o 
ping  into  the  surroi 

!rom  the  nucleus  to  the  limiting  membi 
When  a  sack  or  bag  made  of  an  anion 
>ble  membrane,  and  containing  a  lio 
nersed  in  another  liquid  of  different  di 
veil  known  that  the  liquids  tend  to  r 
tush  other  thrungh  the  membrane,  and 
be  liquid  of  less  density  passes  more  rapidly 
hrongb  the  membrane  than  the  one  of  greater 
tensity,  the  bag  may  become  swollen  or  may  shrinl 
moording  to  the  nature  of  the  liquid  it  contains 
s.  red  blood  corpuscle  represents  such  a  miarosoopii 
«k,  se  that  when  a  drop  of  water  was  added  to  thi 


under 


i,  thsj 


he  corpuscles  more  rapidly  than  the  nsmaglobii 
■sued  ont  caused;  them  to  swell,  and  thus  lose  thei: 
ival  outline  and  become  globular,  this  pnasagi 
awards  of  a  liquid  to  an  animal  sell  being  knowt 
H  endoemosia.  Upon  adding  a  strong  solution  o! 
sgax  to  another  drop  of  blood  the  reverse  aotioc 
oiik  place.  The  hzmsglobin  was  now  seen  to  pass 
at  into  the  liquiJ  — 
eaeed  in,  causing  i 
ad  present  the  appearand 

tpeximents  are  of  value  in  demonstrating  the  lai 
f  osmosis,  by  which  the  various  liquids  difiu 
lemselves  through  the  tissues,  both  of  anima 
id  of  plants,  and  are  alao  interesting  to  tl 
radical  mioroseopiet  by  showing  why  it  is  th 

■sues  should  be  mounted   in   fluids  aa  nearly 
■ssible  of  the  same  density  as  tbe  liquids  tbi 
izronnded  them  in  their  living  state,  if  tbe  oells 
*  so  preserve  their  trns  form  and  appearance. 


In  tbe  next  dsmonstral 
course,  which  seems  to  be 
■  a  members,  it  is  proposi 
imination  of  the  blood  of 
ilnding  human  blood;    after    whi 


»pi.  . 


.istry  and  physios 


ill  will 
WESTERN    MICROSCOPICAL     CLUB. 

ON  Monday  week  the  members  of  this  olub  and 
their  ladv  friends,  to  the  number  of  about 
■•cabled,  at  the  invitation  of  Mr.  and  Mrs. 


include  ths  family  Polyi 

Mr.  Tsbba  gave  a  short  history  of  these  minute 

being   tbe    remarkable   evidence  pointing  to  tbe 

even  Che  mo.l  ornamental  of  the  shells  of  the 
Radiolaria.  Up  till  i-SnJ  the  only  English  account 
we  had  of  tbem  was  a  small  atlas  of  2G  plates  by 
Mrs.  Bury;  now,  thanks  to  the  work  of  the 
CkaBngtr  Expedition,  as  reported  on  by  Dr. 
Haeokel,  we  have  pretty  full  knowledge  of  the 
Radiolaria.  They  are  exclusively  marine,  being 
found  in  all  parts,  though  most  abundant  in  the 
warmer  seas.  They  float  on  the  surface,  and  are 
found  aa  deep  down  as  4,&00  fathoms,  though  tbey 
do  not  seen  actually  to  live  on  the  fljor  of  the 
ocean.  When  dead,  their  remains  sink  and  form  a 
soft  mud  at  tbe  bottom  of  tbe  ocean.  At  Barbados 
their  remains  have  become  fossilised,  and  were  for 
a  long  time  the  only  ennrce  of  supply.  Though 
nut  far  removed  from  the  vegetable  kingdom  they 
are  distinctly  animals.  It  is  a  curious  and  newly- 
discovered  fact  that  some  of  them  have  embedded  in 
their  substance  a  minute  vegetable   (Zinthella)  j 


There  is,  first,  a  central  ititeroal  cap- 


Till  Hae 
WO  species 
ariety  of  f 


;    wo   knew  only  of 
beautiful  symmetry 


mplest  of  these  organ isi 


if  its  depth  of 

iseiecon  is  uevelope.1,  which 
is  balanced  by  the  lighter  fatty  globules  and 
vacuoles  that  are  found  in  the  oaliuims.  This 
last  can  contract  as  a  whole  or  retract  its  pseado- 
podia,  thus  altering  the  density  of  the  creators 


b 


ails  of  lilsx 

endless  complications  and  beauty  of  form.    Thei 
are  probably  di 


e  as  protective  coverings,  the  radi 


almost   functioning 


Tebbt  for  his 

planation,  so   well   Illustrated 

diagrams. 

Rev.  N.  Brady  showed  some  beautiful  effects  of 
diffraction,  and  Mr.  Cole  exhibited  some, 
gisxarda  found  in  some  of  the  smaller  beetl 
the  next  meeting  Dr.  Tnudichnm  will  int 
the  subject  of  "  The  Chemistry  of  the  Brai 

Light  tight    Stop.- Messrs.   Taylor,    . 
ccster,  send  us  a  whole-plate  lens-tube  fitted  with 
their   new   light-tight   stop,  as   exhil 
Crystal   Palace.    The  atops  are  lined 


bottom,  instead 
otattns  top  wnen  me  mount  la  screwed  into  the 
flange.  The  black  of  the  diaphragm  oaont 
worn  off,  and  tbe  cloth  is  fixed  in  such  a  way 
the  insertion  of  the  diaphragm  cannot  tear  the 
doth  from  its  seating.  The  device  ia  certainly  a 
refinement  which  even  a  novice  can  appreciate. 


SCIENTIFIC    NEWS. 


THE  observation  of  occaltatioas  daring  the 
eclipse  of  tho  moon  on  Jan.  23  seems  to 

ve  been  fairly  successful  after  all,  consider- 

f  the  season.   Many  reports  have  yet  to  oome 

;  bat  at  Pnlkova  SO  observations  were  mads  ; 

Marseilles,  39  ;  at  Kiel,  80  j   at  Turin,  32  ; 

Bothkamp,  33  ;  at  Geneva,  23  ;  at  Bordeaux 
and  Tashkent,  21  ;  at  Paris,  12 ;  and  at  Liver- 
pool,  11.  Successful  observations  were  made 
at  many  other  stations ;  but  the  above,  in 
addition  to  those  already  known,  should  pro- 
vide sufficient  data  to  accomplish  the  object. 

In  the  annual  report  by  Frof.  Pickering,  as 
the  director  of  tho  Harvard  College  Observa- 
tory, it  is  stated  that  special  attention  has 
been  devoted  to  stellar  photometry,  end  tbe 
wedge  photometer,  constructed  under  the 
superintendence  of  Prof.  Pritchard  (Oxford), 
has  been  employed  on  zones  of  stars.  Comets 
and  other  occasional  phenomena  have  been  ob- 
served, but  meridian  work  has  been  confined 
to  observations  of  time  stars.  Experiments 
have  been  made  to  determine  the  most  suit- 
able application  of  the  funds  left  by  the  late 
Mr.  Hoyden  for  making-  astronomical  observa 
tiona,  as  far  as  possible,  free  from  atmo 
spherical  influences  |  but  nothing  definite 
seems  to  have  been  deoided.  A  telescope  of 
13in.  aperture  and  15ft.  focus,  so  constructed 
that  it  oan  be  used  for  either  visual  or  photo- 
graphic pnrposes,  hn.i  been  nearly  completed 
by  Alvan  Clark  and  Sons.  A  second  telesccpe 
of  Sin.  aperture  aud  1 1  ft.  foeua  will  be  mounted 
on  ths  same  stand.  Tbey  will  be  employed 
nnder  the  Boyden  Fund  for  observations  at 
high  altitudes. 

Comet  it,  I8SS  (Sawerlhal),  may  perhaps  be 
picked  up  now,  low  down,  and  early  in  the 
morning  twilight. 

During  the  late  eclipse  of  the  moon  Dr. 
Boedicker  made  a  series  of  experiments  on  the 
variations  of  the  lunar  heat  measured  with  a 
Thomson's  galvanometer  in  connection  with 
the  Rosso  3ft.  reflector  at  Parsonstown.  He 
concludes  that  the  heat  radiated  by  the  moon 
decreased  long  before  the  first  contact  with  the 
penumbra,  and  twenty -two  minutes  before 
totality  commenced  it  was  reduced  to  less  thai) 
o  per  cent,  of  that  measured  twenty  minutes 
before  the  first  contact  with  the  penumbra. 
That,  it  will  be  observed,  was  rapid  cooling, 
but  the  recovery  after  the  last  contact  with  the 
penumbra  was  not  nearly  so  rapid. 

The  Journal  of  the  Liverpool  Astronomical 
Society  for  March  cm  tains  as  usnal  a  Variety 
of  matter  interesting  to  astronomical  observers, 
and  a  letter  by  Sir  W.  Hersohel  relating  to  the 
discovery  of  Uranus,  which,  it  is  believed,  has 
never  before  been  published.  The  letter  ia 
addressed  to  Sir  .lo-i'jili  !i:inks,  president  of  the 
Royal  Society,  and  is  dated  Bath,  N'ov.  19, 1731. 
In  it  Sir  William  praises  the  "goodness  "  of  his 
telescope. 

According  to  some  accounts  there  are  aerioue 
defeots  in  the  construction  of  the  Lick  Observa- 
tory which  will,  it  is  said,  delay  the  time  for. 
fully  demonstrating  the  powers  of  the  great 
telescope.  The  most  serious  of  these  is  tbe 
mounting  of  the  telescope  ou  a  hollow  iron 
pier,  80ft.  high,  which  is  externally  susceptible 
to  variations  of  temperature,  the  mere  placing 
of  the  hand  on  one  side  of  the  column  being 
sufficient  to  throw  a  star  out  of  the  field  of 
view  [1]  It  will  be  neccssory  to  replace  this 
metullic  pier  with  one  of  solid  masonry.  It  is 
not  unlikely  that  these  rumours  are  "  trade 
balloons." 

The  Council  of  the  British  Association  have 
nominated  the  tallowing  presidents  of  sections 
for  tbe  Bath  Meeting  in  September  next,  and 
we  understand  tbey  have  accepted  the  offices) 
respectively  :  — Prof.  Schuster,  Section  A, 
Mathematics  and  Physics  j  Prof.  Tilden,  Sec- 
tion B,  Chemistry  ;  Prof.  V7.  Boyd-Dawkins, 
Section C,  Geology  ;  Mr.  Tliiwlton-Dvur,  Section 
D,  Biology  ;  Col.  Sir  C.  Wilw,.  Section E,  Geo- 
graphy ;  Lord  Krainwcl],  Suction  (■'.,  Economia 
Science  |  Mr.  W.  H.  Preeoo.  Section  G.,  Me- 
chanical Science  ;  General  Pitt-Rivers,  Section 
H.,  Anthropology. 

The  Institution  of  Naval  Architects  moetsat 
the  Society  of  Arts  on  March  21,  22,  23, 

At  a  meeting  of  the  Liverpool  G«s&s^k»1. 
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Association  hut  week,  Mi.  Xormou  Tate,  the 
president,  read  a  paper  on  "  The  Genesis, 
(irowth,  and  Decay  of  Minerals."  Referring 
to  a  paper  read  by  Prof.  Jodd  before  the 
Geological  Society.  London,  and  to  what  has 
been  termed  the  biology  and  physiology  of 
minerals,  he  pointed  ont  the  chief  differences 
noticeable  between  the  formation,  development, 
and  decay  of  minerals,  and  the  lite-history  of 
plants  and  animals,  but  said  that  the  clearest 
and  best  definitions  of  "  life  "  as  given  by  tho 
lata  G.  H.  Lewea  and  by  Herbert  Spencer  ijuite 
embraced  the  phenomena  of  mineral  existence. 
He  spoke  of  the  desirability  of  studying  the 
laws  of  mi  n  era  logical  evolution,  and  noticed 
the  chemical  and  physical  changes  that  bring 
about  the  formation  of  crystalline  minerals  by 
solution  and  fusion,  by  the  action  of  heated 
water  alone,  and  in  combination  with  gaseous 
and  other  substances  under  different  circum- 
stances of  temperature  and  pressure,  and  how 
the  different  modes  of  formation  resulted  in 
different,  characters  affecting  permanence  and 
decay.  He  condemned  the  present  unsystematic 
nomenclature  and  arrangement  of  minerals, 
and  nrged  the  careful  study  of  mineral  evolu- 
tion would  aid  much  in  raising  the  standard  of 
mineralogical  science  and  greatly  aid  geological 
inquiry. 

In  a  paper  by  Mr.  Percy  Frankland,  recently 
read  before  the  Chemical  Society,  the  author 
gave  an  account  of  some  observations  he  had 
made  on  the  action  of  32  micro-organisms  on 
nitric  acid  contained  as  nitrates  in  nutritive 
solutions.  About  half  of  the  forms  (all  of 
which  were  obtained  from  air  and  water,  and 
cultivated  in  a  state  of  purity),  reduced  the 
nitrates  to  a  greater  or  less  extent  to  nitrites. 
No  effect  was  produced  by  the  exclusion  of  air. 
The  author  suggested  that  the  difference  in  re- 
ducing power  may,  in  certain  cases,  be  avail- 
able as  a  means  of  distinguishing  micro- 
organisms morphologically  very  similar. 

At  the  Parkea  Museum,  Dr.  G.  Sims  Wood- 
head  lectured  the  other  day  on  "  Milk  and 
Disease,"  and  in  the  course  of  his  remarks  said, 
that  milk  is  a  typical  food,  containing  all  that 
is  necessary  for  the  growth  of  the  tissues  ;  and 
not  only  for  those  of  the  higher  organisms, 
but  also  for  the  growth  of  micro-organisms, 
all  necessary  elements  being  present  iu  on 
easily  assimilable  form.  Various  forms  of  fer- 
mentation and  other  changes  were  brought 
about  in  milk  by  growth,  proliferation,  and 
development  of  different  forms  of  micro- 
organisms— namely,  lactio  acid  fermentation, 
butyric  fermentation,  alcoholic  (koumiss)  an  d 
ropy  fermentations.  Changes  in  colour  by  a 
kind  of  colour  fermentation  were  brought 
about  by  micro-organisms,  as  in  blue  milk  and 
red  milk.  Pathogenic  organisms  can  also  grow 
in  this  splendid  nutrient  medium.  In  this 
way  we  may  account  for  the  spread  of  diph- 
theria, scarlatina,  typhoid  fever,  summer 
diarrhoea,  tuberculosis,  anthrax,  &c.  Bacilli 
have  been  demonstrated  to  be  the  cause  of  two 
of  these  diseases,  and  it  is  very  probable  that 
others  are  similarly  caused.  These  bacilli  can 
grow  in  milk,  and  so  milk  may  be  a  medium  for 
their  distribution  and  of  the  spread  of  disease. 
Dr.  Woodhead  gave  exomples  of  dissemination 
of  scarlet  fever  in  St.  Andrew's  and  BdJnhnrgtl 
by  milk  from  infected  farms  or  dailies,  and 
described  channels  by  which  milk  may  be  in- 
fected. Milk  is  the  one  animal  food  which  in 
this  country  is  not  usually  cooked,  and  even 
when  an  attempt  is  made  to  cook  it  this  is 
done  imperfeotly.  Tuberculosis  in  children 
frequently  commences  in  connection  with  the 
alimentary  tract  and  tlic  glands  associated  with 
that  area  ;  sometimes  it  is  confined  to  thi 

The  probability  is  that  virus  has  been 

duced  alongwith  food-milk.  Koch  and  Bang 
record  experiments  in  which  milk  from  tuber, 
culous  cows  produced  tuberculosis  in  animals 
inoculated  or  fed  with  it.  These  have  been 
repeated,  and  always  with  the  samo  result,  if 
the  udder  of  the  cow  affected  has  been  tuber- 
culous. Mr.  Woodhead  pointed  out  that,  though 
tubercle  was  so  common  in  cattle,  the  udders 
are  comparatively  rarely  affected  ;  but  when 
they  are,  the  milk  is  a  great  source  of  danger 
to  delicate  children. 

Considerable  progress  is  being  made 
culture.  More  than  three  millions  of  0' 
been  already  laid  down  in  the  hatchery  of  the 
Midland  Counties  Fish  Culture  establishment 
at  Malvern  Wells,  which  has  been  formed  by 


r.  William  Burgess,  with  the  view  of  propa- 
gating fish  for  the  benefit  of  the  country, 
Large  quantities  of  ova  have  been  imported 
from  Lake  Garda,  Italy,  where,  it  is  stated, 
very  large  trout  are  occasionally  captured.  So 
far,  the  ova  are  hatching  out  well. 

A  remarkable  achievement  in  transportation 
of  live  fish  a  great  distance  is  described  by  M. 
Jousset  de  Beltesme  in  a  recent  number  of  the 
Ret  in  SeientifigH'.  A  selection  of  fish  were 
despatched  from  Paris  iu  September  last  to 
stock  the  waters  of  Chili.  The  voyage,  of 
about  a  month,  was  a  trying  one,  especially  as 
regards  variation  of  temperature.  Care  was 
taken  to  lessen  the  activity  of  the  functions  of 
the  fish  by  refrigeration  and  starvation  (a  carp 
will  live  fifty  days  without  food),  and  a  oon- 
s  air  circulation  was  kept  up  in  the 
(which  was  not  renewed).  There  was 
oss  among  the  salmon,  bnt  several  were 
successfully  installed  at  Santiago ;  and  the 
other  groups  were  mostly  intact.  Only  tho 
gudgeon,  lotes,  and  barbs  suffered  severe  loss. 
The  experiment  seems  to  prove  the  possibility 
of  carrying  alive  the  most  delicate  fish  from 
any  point  of  the  globe  to  any  other  point.  It 
was  also  ascertained  that  a  temperature  of 
23°  C.  is  not  hurtful  to  the  health  of  alevins 
of  Salmo  t/Kinat,  as  might  have  been  feared. 
It  is  rather  singular  that  the  Chilian  Govern- 
ment should  have  imported  .fish  from  Paris, 
when  they  could  get  them  much  more  easily 
from  the  United  States. 

stated  that  two  lords,  a  baronet,  and 
others  have  "  boldly  thrown  down  the  gauntlet 
to  tho  gas  people.''  They  have,  it  appears, 
taken  ground  at  Deptford  on  whioh  they  are 
going  to  establish  plant  for  supplying  the 
electric  light  or  the  current  to  London  at  a 
price  equivalent  to  4s.  2d.  per  thousand  cubic 
feet  of  gas.  The  installation  is  to  be  capable 
of  supplying  200,000  lamps. 

is  stated  that  a  process  of  producing  pure 
by  electrolytic  methods,  devised  by  Mr. 
Alex.  Watt,  is  about  to  be  taken  np  and  worked 
lpany.  Really  pure  zinc  would  be 
useful  for  many  purposes,  and  if  it  can  be  pro- 
duced, as  is  stated,  more  cheaply  than  the  ordi- 
nary commercial  metal  of  the  smelter,  elec- 
tricians at  any  rate  will  rejoice. 

Extensive  alterations  are  being  carried  out 
by  tho  Compognio  Continentals  Edison,  in  the 
electric  lighting  of  the  Grand  Hotel  at  Paris  : 
forty  of  the  Jablochkoff  candles  arc  to  be  re- 
moved, and  replaced  by  800  bwudMaait 
lamps,  which  will  be  worked  from  two  Edison 
dynamos. 

Eggs  of  the  Great  Auk  must  he  very  valuable 
when  good  specimens  reach  the  enormous  price 
of  £225  at  public  auction.    It  is  safe  to  asse 
that  no  really  scientific  student  paid  such 

The  Gardtntri  Chroniclt  answering  the 
question,  Which  plant  shows  its  leaves  earliest ! 
says  the  common  elder  is  one  of  the  very  earliest 
unfold  its  leaves.  On  this  account  we  turned 
Prof,  Hoffmann's  "  Phenologioal  Charts," 
just  published,  and  found  that  the  elder  occurs 
wild  throughout  the  whole  of  Europe,  inoluding 
the  southern  parte  of  Sweden  and  Norway,  but 
not  in  Russia,  extending  thus  ever  almost  pre- 
cisely tho  same  area  as  tho  blackthorn,  Prunus 
spiuosa,  which,  however,  is  much  later  Coming 
into  leaf.  Honeysuckles,  which  belong  to  th« 
sama  order  as  tho  elder,  expand  their  leave! 
very  early  ;  and  Lonicera  tartarica,  either  wild 
or  as  a  cultivated  plant,  has  nearly  the  same 
area  as  the  elder.  The  birch,  bird  cherry, 
currant,  raspberry,  grow  all  over  Europe  and 
up  to  the  North  Cape,  but  they  are  not  so  early 
as  some  of  the  plants  already  mentioned. 
Deutzia  scabra,  liibcs,  Solanum  crispum  from 
Chile,  Photimi,  many  of  the  Spir-.i-as,  and  other 
rosaceous  plants  may  be  montiencd  as  plants 
which  unfold  their  leaves  early.  It  is  hence 
clear  that  this  precocity  is  not  an  affair  of 
latitude  or  altitude  only.  The  subject  is  one 
of  practical  importance  as  regards  stocks  for 
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ioxs  that  have  ■  tendency  to 
ledge  of  the! 


always  interesting.    I  do 

I  doubt  that,  along  with  myself,  many  of  your 

den  will  have  been  ooniiderably  interested  is 

'  eorrespandencB    in    jour  recent  issues  *s  to 

..-ether  the  moon,  in  put  ages,  msy  have  bad  bsr 

complement  of  seas  and    atmosphere,    and  if  w, 

what  may  have  become  of  them.    This  is  a  isi- 

'  ins  been  frequently  discussed  ;  bnt  mock 

be  deduced  before  any  decided  oonola- 

.  ie  arrived  at,  and  these  conclusions  eta 

only  result  from  careful  eonsidc ration  of  not  (one 
only,  bnt  of  all,  the  conditions  of  our  planetert 
i.  To  discuss  these  with  any  degree  of  fsf- 
■ould  probably  require  more  space  than  vol 
could  reasonably  be  expected  to  provide ;  bet 
there  are  matters  that  might,  perhaps,  be  proCt- 
cntioned,  and  as  tbess  appear  to  me  to  be  of 
iportance,  and  not  to  have  been  considered 
by  your  correspondent!,  or  not  sufficiently  to,  I 
have  thought  that  I  might  odd  tome  little  intersB 

i  infer  that  natal*,  or 
rather  tbe  Omnipotent  Creator  of  nature,  has  not 
"  i  and  fickle,  but  systematic;  that  our 

Slsnetary  system  has  had  one  common  orift*, 
■veloped  from  one  sonroe,  continuing  still  in  con- 
formity with  this  development.  From  these  prt- 
nises,  and  from  what  can  be  seen  of  the  sun  eatl 
•laneU,  and  what  we  know  of  our  own  earth,  it 
nay  be  inferred  that  what  is  trne  of  one  walls 
rue  of  tho  others  ;  that  during  the  course  of  tees 
he  conditions  that  have  obtained  will  not  bin 
lean  dissimilar.  Our  earth  is  now  in  the  fulnea 
if  life,  possessing  all  the  varied  condition!  tost 
render  life  endurable  ;  bat  it  has  been  "  without 
'arm  and  void."  It  hoi  cooled  down ;  but  t»t 
arger  planets  and  the  sun  are  still  Methmf,nx- 
aundad  by  enormous,  heated  atmosphere*.  Tbe 
mailer  ones  are  more  or  leas  advanced  in  the  cooi- 
ng down  ;  some,  from  their  mush  smaller  sire  las' 
,te  consequent  proportionil  greater  rapidity  of 
tool  in  (j,  already  apparently  dead  and  cold,  wits- 
lut  remnants  even  of  their  life's  blood,  water  and 

Your  correspondents  (it  is  common  with  meet 
vriters  oa  this  subject)  speak  of  tbe  moon  ss  sub- 
ject to  great  extremes  of  heat  and  cold.     Do  thaw 
u.iiiditinus  prevail  to  tba  extent  assumed  ?    Han 
they   always  prevailed!'      May  there  not  be  tee 
literal  a  comparison  with  the  sun's  action  upon  tot 
,ower  levels  of  our  earth  where  our  atmosphere  » 
ieniest  ?     As  the  higher  altitudes  of  our  earth  IN 
reaohed,  the  atmosphere  becomes  less  dense,  sal 
;be  anni  heat  proportionally  lees  intense.     By  the 
comparatively  small  altitudes  that  can  be  reached 
by  ballooning  tbe  aun's  heat  ia  found  to  bs  almost 
'  {appreciable.    What  amount  of  beat  consequently 
u  be  estimated  to  be  given  to  the  moon  wbers 
iw,  as   is  believed,  not  even  the    moat  perfect 
icnum  thst  could  be  produced  on  our  earth  would 
[ual  the  moon's  surroundings  I' 
The  first  consideration,  however,  is,  has  the  msoa 
rat  had  seas  and  vaporous  stmoapherei  ?    To  this 
leatiou   it  may  be  stated  that  by  comparatin 
lalogy  with  the  conditions  on  our  earth,  if  the 
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eknowi 


l  of  tl 


e  proportions ;    and 


splan 


igtsie  titer.  Tbe  task,  wher 
■■■'■viiirli-liid,  will  add  largely  to  the  important 
of  Shanghai  and  its  accessibility  by  large  steamers 


n  could  not  havs 

1  these  elements 
>  that  are  not 

iguratively  dead,  it  may  be  inferred  thst  the 
moon  has  had  its  quota.  Other  theories  have  bees 
propounded  for  the  building-up  of  the  moon's 
craters  ;  bnt  that  of  volcanic  action  is  still  roost 
generally  accepted. 

It  is  believed  tbiit  the  moon  is  an  offspring  of 
our  earth  ;  that  all  the  planets  are  offspring*  front 
nne  source,  each,  in  tum,  or  partly  simultaneous  at 
first,  developing  and  resulting  in  time  to  present 
conditions  ;  and  that  at  first  our  moon  would  be  a 
protuberance  attached  to  our  earth,  re  vol  vine 
■  round   with   it,   forming  a  spheroidal  shape,  and 
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dually  asperating ;  that  this  sepsrstlon  would, 
1  hu,  extended  with  tha  gradual  coaling  and 
isequent  gradual  contraction  until  the  present 
iditions  have  bean  attained.  That  from  it! 
aparatively  much  smaller  site,  tha  moon  would 
1  down  mnoh  mora  rapidly  than  oar  earth,  and 
■t  that  the  moan  would  be  in  the  f alaess  of  life, 
ile  oar  earth  would  be  still  a  molten  mass, 
ithout  form  and  void."  Under  theae  ooodi- 
is  the  moon  would  not  have  one  only,  bnt  two 
*-*t  least,  that  part  of  the  surface  turned 
ltd*  ni,  and  oar  earth  at  the  time  to  that  part 
aid  be  a  permanent  son.  To  what  influences 
aid  tha  moon  and  ite  leas  than  b*  anbjeat? 
i  know  what  the  moon's  influence  ia  on 
aaaa  of  our  earth,  while  her  maas  ia 
r  an  eightieth  part  of  our  earth's.  What 
u,  would  our  earth's  influence  amount  to? 
— riruatc  that  it  mast  be  considered  what  tha 
■n'a  infloenoB  wonld  be  if  the  maaa  of  the  two 
■n  equal,  that  ia  the  moon/a  maaa  80  times  mora, 

not  only  this,  bnt  if  oar  earth's  maaa  were  80 
ea  less.  By  thia  consideration  It  ean  be  nnder- 
■d  that,  irrespective   of  the  snn's  influence  on 

two,  oar  earth's  influence  on  the  moon  wonld 

moat  still  be  anormouily  more  than  the  moon'* 

nenoe  on  onr  earth.    How  far,  then,  would  the 

■n  a  waters  and  atmosphere  be  attracted  towards 

And,  given  the  sun's  influence  in  addition  to 

own,  when  our  earth  wonld  be  between  the 
<,  how  enormously  more  would  the  attraction  be 
ended  1  The  questions  may  consequently  be 
aoaably  asked  if  the  moon  has  had  her  seaa  and 
loaphere,  whence  could  they  go— whence  may 
y  bare  gone?  Than  qasations  may  ba  con- 
ned in  mars  ways  than  one.    Wonld  tha  water* 


Lb  hare  absorbed  them,  or  nay  portion  of  them  ; 
,  if  so,  may  there  have  bean  any  ezoaptional  eir- 
tttanoes  at  any  apeolal  time  for  an  abnormal 
aooelerated  absorption,  or  could  tha  moon 
jrb  them  into  her  own  self? 
F.B.A.S."  asked  (28425),  "  Would  Mr.  Caine 
that  the  elements  of  water  exist  bispaoa?" 
•Id  "  FJLA.8."  sasart  that  minute  pertioles  of 
h  elements  do  not  exist  in  space  ?  Heat  that 
nlrad  the  alemsnla  of  water  for  its  propagation 
ontinuoualy  being  given  oS  oy  the 


I  absorbed  by  tie  son's  planets  ?  Bn  .... 
Most  it  not  exiat  in  spaoe  to  paas  through  ?  The 
denoy  aa  ean  be  inferred  from  the  moon  itself, 
or  universal  dissipation  of  heat,  and  not  of  heat 
J,  bat  of  the  elements  of  its  propagation  and 
■port — the  elements  of  aqueous  vapour.  Whence 

banuatnsr  onr  consideration  to  atmosphere  and 
laonj  vapour  and  the  elements  producing  these, 
-  -ecuum,  which  is  denied, 


ass  space  it  an  absolute l 

lab  oannot  be  conceived,  there  muat  be  friction, 
Ibis  ever  so  minute,  between  the  elements  of 
as  and  onr  atmosphere  aa  wa  whirl  round  and 

■  through  spaoe.  Do  tha  conatitaanta  of  onr 
*  produce  atmosphere,  and  we  imperceptibly 
<  any  portion  by  onr  enormous  rate  of  travel  1 
lo  we  gather  any  elements  from  apace  by  our 
action  as  we  gather  meteorites  ?  Or  may  both 
Utlona  obtain  at  theaamatime7  It  can  scarcely 
mid  that  the  moon  has  given  off  and  attracted 
jortioaelly.  Can  it  be  so  said  of  our  earth ? 
nay  it  not  be  Inferred,  on  the  contrary,  that  we 
[ivs  off  and  lose  particles,  whatever  we  may  or 
a  gained  ?  If  the  moon  baa  lost  her  elements 
his  way,  ia  it  too  mnoh  to  suppose  that  from  onr 
h'l  greater  attraction  we  may  have  absorbed 
i,   if  even  losing  from  ourselves  at  the  same 

■  ?  Farther,  if  our  earth  has  grown,  aa  la  now 
if  supposed,  through  the  absorption  of  meteor- 
,  whence  has  soma  our  enormous  proportion  of 
er?  If  onr  earth  has  been  of  so  mnoh  less  maas 
imea  past  tha  waters  surrounding  it  mast  surely 
e  been  much  ia  excess  of  present  relative  pro- 

F.R.A.S."  farther  asked,  Did  Mr.  Caine  bear 
ilnd  that  any  partiolea  to  be  given  oS  by  the 
a  wonld  have  to  be  24,000  miles  distant  from 
centre  of  Bttrsotion  before  she  would  lose  her 
(  of  them  ?  This  distance  may  teem  great,  bnt 
A  doe*  it  represent  in  point  of  time?  Rela- 
ly  vary  little.  At  the  earth  and  moon's  speed 
mgh  space,  the  distance  only  amounts  to  a  little 
:  SO  annates.  Bnt  in  point  of  fact,  this  dia- 
ls would  be  considerably  leas,  for  aa  the  moon 
Id  be  losing  her  bold  at  a  rate  of  more  than 
D  miles  a  minute,  the  power  of  our  earth's 
notion  would  be  gaining  proportionally.  Bear- 
in  mind  the  fact  that  we  are  travelling  ate  rate 
8,000  miles  aa  hoar,  and  that  the  distance  be- 
nt onr  earth  snd  moon  ia  only  239,000  miles,  it 
be  understood  that  when  the  moon  ia  before 
re  have  only  to  travel  for  31  hoars  to  reach 
occupy  tha  same  position  in  spice  I     Memo. 


!8499-l— Is  reply  to  qneations  put  by  "E.L.G." 
r»}  on  page  35,  perhaps  you  will  kindly  allow 


me  to  express  myself  more  folly.  What  oonld  cause 
a  glaeiel  period  is  exactly  the  question  I  want 
answered.  A  shifting  of  the  earth'a  axis  or  orbital 
inclination  wonld  net  aeuse  it,  because  the  change 
wonld  bring  an  alternating  increased  beat  to  com- 
pensate for  the  inoreaaed  cold  ;  bnt  the  evidenoe  is 
that  the  ice  caps,  both  narth  and  tenth  of  the 
Equator  1  suddenly   extended  from    at  least  their 

{resent  limits  to  about  the  borders  of  the  tropics, 
t  wsj  many  hundreds  of  feet  thick  in  our  latitudes. 
Fatal  the  present  day  600ft.  of  ioeover  the  Iritiah 
Itlss  with  an  accompanying  feet  of  icebergs  in  the 
Atlantis,  and,  leaving  Europe  out  of  the  question, 

ice,  especially  as  such  a  mass  would  bring  earlier, 
oolder,  and  longer  winters  to  delay  the  process  ? 
All  England  is  fall  of  traditions  when  heavy  snow- 
falls during  the  last  fifty  years  left  wreaths  nn- 

..._ jhire,  and 

in  North -Bast  Yorkshire. 
The  great  Swiss  and  other  glaoisrs  are  alowly 
receding.  The  levels  of  the  Baltic  and  Caspian 
Seat  are  probably  getting  less.  There  ia  abund- 
ant evidenoe  that  before  the  glacial  period 
tropical  animals  and  plants  flourished  numer- 
ously in  onr  northern  latitudes,  but  so  sudden 
was  the  change  that  all  manner  of  tropical 
animals  were  driven  into  oaves  and  other  places  of 
refuge  where  they  perished,  in  herds  together.  At 
the  end  of  the  last  oentnry,  a  Tungnsian  ohisf 
discovered  a  complete  hairy  mammoth  at  the  month 
of  the  river  Lena,  in  Siberia.  It  was  so  perfectly 
preserved  in  tbe  middle  of  an  iceberg,  that  some 

J  saws  later,  when  it  waa  thawed  out,  both  man  and 
easts  partook  of  its  flesh. 

In  1846,  Lieutenant  Benkendorf,  on  the  banks  of 
the  Indigirka,  discovered  another  perfectly- pre- 
served mammoth  in  aa  iceberg.  These  animals, 
thousands  of  years  before,  mutt  have  been  suddenly 
overtaken  by  a  tremendous  fall  of  enow.  Reduce 
the  level  of  the  ocean  by  only  one  hundred  fathoms, 
and  tbe  land  surface  of  the  globs  at  once  assumes 
a  ourioua  triple  divergence  or  "  manx  lege  "  forma- 
tion from  a  great  central  maas  aronnd  the  North 
Pole.  The  Gulf  of  Mexico  and  the  Caribbean  Sea 
wonld  be  obliterated.  Bearing's  Straits,  Bahring'a 
Sea,  the  Sea  of  Okhotsk,  and  the  Sea  of  Japan 
wonld  have  no  existence,  Nortb-Weetem  America 
being  continuous  with  North-Eoatern  Asia,  and 
Africa  beiug  two  of  tbe  Manx  legs,  the  third  wonld 
be  formed  by  the  Eastern  Peninsula  becoming 
continuous  with  Borneo,  tbe  Philippines,  New 
Guinea,  and  Australia.  Thia  waa  the  time  when  onr 
islands  were  joined  to  Europe,  and  when  tha 
fossil  trees  of  the  North  Sea  were  living  vegeta- 
tion. At  tbe  present  day  snow  is  formed  by  the 
squeoua  vapours  of  the  earth  and  ocean  ascending 
to  the  oolder  regions  above.  Bat  what  would  be 
the  effect  of  passing  the  aqueous  veponra  from 
above  downwards  in  tha  reverse  manner  of  the 
usual  order  ?  It  would  have  to  past  through  teat 
of  miles  of  frigid  atmosphese,  and  would  of  neces- 
sity reach  the  earth  in  the  form  of  snow  except 
over  a  limited  Equatorial  region.  Its  first  impact 
with  onr  atmosphere  wonld  develop  heat ;  bat  that 
heat  wonld  be  completely  dissipated  long  before  it 
roaoheil  the  earth,  from  aixty  to  a  hundred  miles 
below.  The  addition  from  outside  of  a  sufficiently 
large  quantity  of  water  to  our  atmosphere  would, 
therefore,  account  for  thejglaoial  period,  Where 
did  the  water  oeme  from?  Would  it  be  possible 
for  volcanic  disturbances  to  bunt  such  a  planet  aa 
Mars  ?  If  so,  on  the  supposition  that  tbe  Asteroids 
are  the  remains  of  a  burst  planet,  what  orbit  would 
its  air  and  water  take,  and  could  it  oome  onr  way  ? 
I  know  of  no  comet  whose  spectrum  gives 
evidence  of  water,  but  several  ahow  the  pre- 
sence of  hydrogen  gas.  Now,  I  quite  see  the 
scientific  possibility  of  a  hydrogen  comet 
mixing  with  the  oxygen  of  our  atmosphere 
where  electrical  or  meteorio  beat  would  cause 
chemical  combination,  and  a  resulting  downpour 
of  enow  and  rain.  On  the  other  surmise,  supposing 
it  were  possible  for  our  earth  in  former  times  to 
draw  off  the  moon's  water,  would  that  water  re- 
volve around  as  like  little  Pbobos,  who  travels 
thrice  around  Mars  ia  twenty  -  three  hours:' 
or  would  it  form  a  ring  of  ioe  "brickbats"  two- 
and-a-half  times  our  radius  away,  like  tbe  wonder- 
ful rings  of  Saturn '.' 

Snob  a  ring  would  probably  soon  fall  in  aa  our 
earth  grsw  stronger  from  meteoric  addition,  unless 
electrical  repulsion  or  other  influences  hod  a  coun- 
teracting effect.  Considering  tbe  Martian  satellites 
and  tbe  Satnmian  rings,  ia  it  not  ourioua  how  direct 
the  meteors  corns  to  us  ?  If  a  comet  brought 
water  in  its  natural  chemical  combination,  how 
comas  it  that  tbe  moon,  with  her  retaining  pull  of 
24,000  miles,  did  not  receive  any  ? 

"E.  L.  G."supposes  that  the  earth  was  gradually 
cooling  onto  the  glacial  period;  bat  that  a  watery 
comet  warmed  it  so  much  that  it  has  remained 
quite  comfortable  ia  these  latitudes  np  to  the 
preaent  time.  Does  not  each  a.  warming  look  more 
like  fire  than  flood?  That  the  moon  once  pos- 
sessed water  is  evident  from  bar  volcanoes,  and  by 


the  theory  which  aooounta  for  her  rate  of  rotation 
being  retarded  by  the  friction  of  tides. 

In  conclusion,  I  would  like  to  tell  "E,  L.  G," 
that  when  I  said  I  wonld  be  more  pleased  if  there 
were  leas  of  tbe  Nooohien  Deluge  in  his  letter,  I 
simply  meant  that  I  did  not  oars  to  have  my  little 
train  run  into  his  little  siding. 

Franois  B.  Osme. 

Ii.M.S.  Bothnia,  March  12. 

I.UHAB  BOLIPSBB. 

[28500.]— The  theory  attributed  by  Mr.  J.  H. 

Jones  (letter  28450,  p.  7)  to  Dr.  F.  Border,  of 

Bristol,  seems  ingenious  and  simple,  and  there  can 
be  no  donbt  that  the  light  received  by  the  moon 
from  the  solar  corona  during  a  lunar  eclipse  must 
contribute  in  soma  degree  to  illuminate  her  sur- 

It   ia,   I   think,  generally   admitted   that  the 

amount  of  light  wa  receive  from  the  corona  daring 
»  total  eclipse  of  the  sun  considerably  exoeeda 
that  derived  from  tbe  full  moon.  Owing,  bow- 
ever,  to  the  much  larger  tire  of  the  earth,  tbe 
greater  portion  of  this  would  bo  obscured  in  the 
oaae  of  a  lunar  eclipse. 

Admitting,  however,  for  a  moment,  that  suffi- 
cient would  be  left  to  cause  the  strong  illu- 
mination sometimes  observed,  it  seems  difficult 
to  aooount  for  the  peculiar  coppery  hue,  a*  well  aa 
for  the  somewhat  rapid  changes  of  colour  often 
observed  during  its  progress,  as  the  colour  of  the 
corona  is   generally   described  aa   of  a   pearly- 


nation  would,  no  doubt,  be 


Spectroscopic 

competent  to  settle  tbe  question,  aa  if  the  illumi- 
nation be  mainly  derived  from  thia  senroe,  the 
bright  lines  of  the  inner  oorona  ought  to  be  dis- 
coverable on  those  portions  of  the  disc  just  within 
the  shadow  which  would  ba  mostly  exposed  to  its 
influence.  On  the  other  hand,  if  the  special  dark 
lines  dns  to  absorption  by  aqueous  vapour  in  our 
atmosphere  are  preaent  with  the  other  lines  of  the 
solar  tpectrnm,  it  may  be  taken  as  proved  that  the 


usual  explan 


W.  T.  ST. 


[28601.]— Tbe  theory,  built  on  the  foot  that 
luring  an  eolipaa  of  the  moon  both  tun  and  moon 
ia  vo  been  above  the  horison  at  the  same  time,  was 
riginatod  by  a  writer  with  tbe  nra  dt  pftu*    ~* 


Friend,"  published  by  Trllbner  and  Co.  He 
say*  that  the  fiat-earth  theorist*  "  ara  very  careful 
not  to  aay  hote  far  abort  the  horison  the  aun  and 
eclipsed  moon  were  "  at  the  time  of  the  eclipse,  and 


Hence  when  the  sun  and  moon  are  seen  together 
during  an  eel ipw  of  tbe  latter,  it  is  because  it  is 
only  apparently  above  the  horizon.  This  is  in 
accordance  with  observed  foots  and  the  laws  of 
nature.  As  to  the  appearance  of  light  on  ths  moon 
during  an  eclipse,  it  is  probably  due  to  electrical 
conditions,  or  to  the  diffusion  of  light  from  souroea 
outside  the  area  of  the  shadow.  At  any  rate,  the 
foot  of  the  moon  being  full*  eclipsed,  so  aa  to  be 

Krfeolly  invisible,  ia  a  proof  that  some  solid  body 
s  passed  between  it  and  its  light-source  ;  and  aa 
the  shadow  of  that  body  it  circular,  and  could  only 
be  thrown  by  a  spherical  orb,  what  other  than  the 
earth  it  there  to  produce  such  results? 

"  Parallax  "  sayt  that  "  a  well-defined  and  semi- 
transparent  body''  passing  over  the  moon's  diso 


agination.  If 
could  not  be 
eclipsed  by  any  tkwioa,  though  it  might  be  hid 
from  view  by  a  solid  body.  But  such  s  body  oonld 
not  esoapo  observation  during  its  transit,  or  after 
it  had  passed  over  into  space. 

Everything,  however,  it  mads  to  give  way  before 
tbe  magic  wand  of  the  Zetetio  philosopher;  the 
result  ia  a  burlesque  of  science  such  at  the  world 
has  never  before  seen.  Ithnrlel. 

FIB.BPROOF     FLOORING. 

[28502 J— IN  reply  to  query  64806,  the  best 
material  is  good  Portland  cement,  not  leas  than  one 
month  old,  and  tested  at  that  age  to  a  breaking 
tension  of  not  less  than  6601b.  on  the  briquette. 
For  the  body  of  the  floor  this  cement  should  be 


aggregate,  by  a  proper  purpose-made  measure 
concrete  must  be  thoroughly  well  mixed  by  tc 

The  water  must  be  added  in  small  quantities,  so  aa 
not  to  drown  tbe  cement.  It  should,  In  fact,  be 
applied  through  a  watering-can  with  a  rose.  And 
tne  concrete,  when  mixed,  should  not  be  liquid, 
like  a  grout,  bnt  should  be  of  .a  spongy-wet  char- 
aster.  It  it  best  to  mix,  on  one  board,  only  one  bag 
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of  oement  at  a  time ;  so  the  wooden  measure  for 
ugnntl  ahould  be  made  just  largo  enough  for 
three  hags  of  cement  to  fill  it  to  the  brim.  It  in  a 
mistake  to  nee,  aa  aggregate  for  fireproof  flooring, 
any  material  which  has  not  been  vitrified.  See- 
ehore  shingle,  or  broken  atones  of  an;  kind,  are, 
therefore,  extremely  unsuitable.  On  the  other 
hand,  sherds  and  "■can"  from  the  potterici,  or 
From  glassworks,  are  often  extremely  nit  able  for 
aggregate,  especially  if  mixed  with  ordinary  brick 
rabbin.  In  the  body  of  the  Boon  intended  to  be 
fireproof  no  aand  ahould  be  used.  The  body  of  the 
floor  being  oaat  and  beaten  well  down  on  the  wood 
centring,  the  finishing  surfaoo-ooat  ronst  be  added 
before  the  body  ia  act ;  the  finishing  ooat  should, 
in  fact,  be  done  within  a  period  not  exceeding 
twelve  hours  from  the  body  oaating.  Tbe  finishing 
ooat  should  be  of  very  fine,  hard,  crushed  brick  or 
granite,  with  a  little  ooerse  land,  constituting  an 
aggregate,  whiah  ahoold  be  mixed  two  to  one  with 
Portland  cement.  Thia  finishing  ooat  should  be 
abont  an  inch  thick,  and  mnst  be  done  in  One  heat 
for  each  aeotion  of  the  floor. 

I  am  assuming  throughout  that  "  W.'»  "  fireproof 
floor  hi  an  npper  floor.  If  it  be  a  ground  floor,  all 
ha  noada  ii  a  Gin,  bed  of  dry,  broken  brick,  spread 
over  the  ground  and  levelled  np ;  and  then  a  oon- 
oreU  top-akin  on  the  same,  2}in.  to  Bin.  thiek, 
mixed  one  of  aggregate  to  two  of  cement,  and 
finished  in  one  heat,  *»  above  named. 

Cement  concrete,  if  the  oament  be  old,    . 
in  letting  and  drying,  in  almost  precisely  the 


i    the   r 


mid  a 


cooling.  This  faot  oonatitutea  tbe  chief  difficulty, 
limiting  the  application  of  concrete  to  masses  of  not 
exceeding  a  certain  siae,  unless  apeoial  nroviaion 
for  oontraotion  be  made.  No  better  practical  proof 
of  thia  oan  be  adduced  than  the  fact  that  in  the 
paving  of  street  aide-walks  and  railway-station  plat- 
forms with  cement  concrete  {which  ia  now  coming 
mora  and  more  into  use  for  these  purposes),  ex- 
perienced paviora  divide  their  slabs  from  each 
other  by  very  shin  wood  stripe  or  joints  abont  7ft. 
apart.  When  these  jointa  are  not  supplied,  the 
oontraotion  of  the  pavement  cracks  it  aorosa  in  a 
Terr  unsightly  fashion.  From  perianal  experience 
and  observation,  I  am  able  to  state  that,  where 
street  aide-walks,  Ac,  are  left  to  form  their  own 
oontraotion  joints,  they  do  so  about  ever;  three  or 
four  yards  apart.      But  thia  distance  will  v 


■  yards  apart, 
irding  to  Uie  ma 


Ihavealao found  tl 


ertions  of  admixture,  *c. 
npper  floors,  where  slabs 
five   yards   square  in 
concrete  about  1ft.  thi 

adgea  on  iron  girders  o>  .....<.,  u_,  usiiug  u  mx 
mediate  iron  girders  embedded,  in  aooh  oaaea  tl 
oontraotion  oooura  at  the  edges,  and  though  it ; 
very  considerable,  it  leaves  the  body  of  the  ala 
intact.  But,  while  this  ia  true  in  tbe  majority  c 
oaaea,  I  may  add  that  occasionally  slabs  of  thi 
class  do  exhibit  cracks  across  the  underneath  bo: 
face  of  a  diagonal  irregular  direction  ;  but  whei 
1  have  observed  such  exceptional  cracks  I  hav 
generally  been  able  h    ' 


1    settlement    of    t 


:    foundations    of  the 


unequal    

building,  or  of  the  temporary  centring  which  has 
occurred  during  the  period  of  concrete- setting  and 
contracting.  Moreover,  I  have  also  proved  that 
where  diagonal  cracks  of  that  exceptional  nature 
hav*  appeared  they  have  made  no  appreciable 
difteranoe  to  the  enormous  strength  of  — * 


on  the  top  of  a  wood  beam  to  a  considerable  depth 
makes  no  appreciable  differenoe  to  its  strength. 
The  wood  beam  and  the  concrete  slab   alike  ex 

Crienoe  compression  at  the  top  and  tension  at  tin 
ttom.  Tbe  resistance  of  the  wood  fibre  to  ten 
aion  1*  prodigiously  in  excess  of  ita  resistance  tc 
compression,  while  the  resistance  of  cement  con- 
crete to  compression  vMtly  exceeds  ita  resistance  ti 
tension.  And  as  the  saw-out  may  (subject  to  cer 
tain  conditions)  really  help  the  beam  to  employ  iti 
tanalonal  strength  to  greater  advantage,  so  thi 
diagonal  crack  on  tbe  underside  of  concrete  slat 
(seldom  or  never  extending  np  through  the  entin 
thickness)  may  help  the  slab  to  so  adjust  its  stresses 
aa  to  make  the  greater  use  of  its  compressions!  re 

It  is  a  very  noteworthy  and  fortunate  faot  that 
the  under  seama  or  thicknesses  of  a  concrete  floor 
a  far  greater  tensions!  resistance  per  inol. 


ertion  of  the  cement  itself  settles  towards  the 
ttom,  hard  on  the  wood  centring,  leaving  the 
top  of  the  slab  comparatively  denuded  of  oement. 
This,  I  aay,  is  a  lucky  circumstance  ;  for  the  top 
aggregate,  with  its  comparatively  small  qnantnro 
of  cement,  possesses  an  enormous  auiplue  of  com 
presaional  resistance,  and  thus  the  tensions' 
strength  of  tbe  oement  gathers  meet  at  the  bottom, 
where  it  ia  moat  wanted.  There  ia  also  another 
advantage  in  this  circumstance — via- thia  :  that  for 


rarehousee,  workshops,  and  rooms  not  requiring 
i  superfine  ceiling,  the  oonorcte  forms  its  own 
eiling  in  a  moat  remarkable  way.  The  fine  cement 
it  the  bottom,  under  the  pressure  of  the  superin- 
jombent  thickness  of  concrete,  and  under  the  blows 
of  the  workman's  rammers  imprints  itself  upon  the 
wood  boards  which  form  the  centring,  so  that 
eventually,  when  the  centring  is  removed,  the 
underside  of  the  concrete  floor  exhibits  so  astonish- 
ingly minute  an  impression  of  tbe  grain  and  knots 
and  joints  of  the  wooden  centring,  that  most  per- 

Son  looking  up,  believe  tbat  they  are  under  a 

Jghtliness  is  an  object,  and  where  there  is  no 
finished  ceiling  to  be  eventually  added,  the 
centring  should  be  of  clean-dressed  floor-boarding, 
and  not  of  rude  battens  and  planks,  especially 
as  the  same  floor  boarding  ma;  be  af  terwards  used 
(turned  upside  down)  for  flooring,  being  little,  If 
any,  worse  for  its  use  as  centring.  Moreover,  if 
float-board  centring  has  (as  it  preferably' should 
lave)  tongued  and  grooved  joints,  the  water  doss 
lot  drip  so  readily  through  the  oonorete  during 
lasting  and  setting  ;  and  the  water  being  thus 
onger  retained,  the  setting  is  slower,  and  the  con- 
irete  floor  is  corresponding  I  j  stronger  at  last. 

Under  no  circumstances  should  the  centring  be 
amoved  or  in  the  least  degree  disturbed  till  a  clew 
ive  weeks  have  elapsed  from  the  completion  of  the 
top  surf aca  of  the  Boors.     While  the *'    - 


ate  is  east,  let  "  W."  tack  lightly  a  strip  of 

floorcloth  well  saturated  with  a  boiling  mixture  of 
three  parte  pitch  (with  a  little  sand  and  quicklime 
added)  to  one  part  tar  ;  these  strips  to  be  pat  up  in 
'  ort  lengths,  with  open  joints  ot  about  jin.  wads. 
lso  on  the  ledges  £4,  before  the  oonorete  is  oast, 
t  "  W."  poor  on  a  boiling  mixture  of  tba  saas 
r  and  pitch  (the  same  kind  an  is  used  for  ordinary 
.mp-conrsea),  and  not  less  than  Jin.  thick.  Ia 
der  that  this  may  be  done  properly,  a,  temporary 
board  should  be  fixed  against  the  face  of  brick  ear- 
belling,  standing  np  Jin.,  thru  :  the  top  edge  bsisf 


/«-*/ 


u\\wv\VW\\\V\VW 


ast  absolutely  level,  and  the  asphalts  being  flossed 
1    it,  and  allowed  to  aet  before  the  board  Is 

ed.    On  the  surfaces  thru  provided,  the  gn 


eight  o 


theoi 


it  slowly  relieves  the 
lentring,  and  finally  sustains  its  own  weight.  It 
e  of  ths  very  utmost  consequence  that  both  the 
ioundations  of  the  permanent  walla  and  the  sup 
porta  of  the  centring  should  bo  absolutely  proof 
igainst  unequal  settlement  during  the  time  tbe 
loncrete  is  setting.  Builders  are  extremely  foolish 
rho,  in  order  to  save  the  small  expense  and  trouble 
if  providing  for  their  centring  an  ample  number  of 
poets  and  supports,  run  ths  risk  of  disorganising 
the  setting  process  of  the  concrete,  which  cannot 
he  perfectly  performed  on  an  unstable  or  unequally 
fielding  centring. 

The  large  experience  I  have  had  in  concrete 
floors  would  enable  me  to  proceed  without  mis- 
giving to  floor  "W.'s"  workshop  with  one  ilabot 
cement  concrete,  bodied  and  finished  as  above 
described,  on  secure  centring  and  foundations.  I 
should  make  the  floor  Tin.  thick  at  the  crown  and 
M in.  at  the  haunches.  When  the  slab  is  aet  and 
centring  removed,  there  will  be  no  thrust  on  tbe 
walls.  The  slab  will  act  aa  a  dead  weight,  and 
ahoold  be  setort  strong  courses  of  briok  corbelling 
round  the  side  and  end  walls  of  workshop.  The 
Strength  of  this  Boor  will  continue  to  rapidly  in- 
crease from  one  month  old  till  three  months  old, 
after  which  it  will  atill  increase,  though  less 
rapidly,  till  about  twelve  months  old,  when  it  will 
have  attained  ita  full  strength.  All  other  things 
bsing  equal,  the  strength  of  slabs  varies  aa  their 
surface  area  divided  by  the  square  of  their  thick- 
Bess.  A  slab  is  distinguishable  from  a  beam  by 
the  fact  that  a  slab  is  supported  round  its  four 
edges,  while  a  beam  is  supported  at  ita  two  ends. 
There  are  also  circular  slabs,  and  'also  square  or 
rectangular  slabs,  with  less  than  four  and  more 
than  two  edges  supported.  But  I  am  at  present 
dealing  only  with  slabs  supported  round  all  edges. 
If  there  are  any  trap-doers  or  apertures,  they 
should  have  their  vertical  angles  rounded  to  pre 
vent  cracking  during  setting ;  and  thsir  horizon ta 
angles  should  be  protected  by  wood  or  iron  catin 

X'nst  blows  from  goods,  4c,  passing  throng! 
r  completion. 
Some  time  after  the  floor  is  set  ™  W."  will  ob- 
serve some  shrinkage  all  round  the  top  edgea  next 
the  walls;  and  this  shrinkage  will  (if  the  whole 
length  be  in  one  slab),  be  double  aa  much  *  " 
end  gables  as  at  the  side  walla,  provided  tbe 
rial  is  left  free  to  contract  longitudinally  as  well 
sa  transversely  without  resistance. 

But  (unless  specially    counteracted)   friot 
■       —■      ition will  be  experienced  I 

.  _  irings  4  4. 
unless  true  can  oe  eliminated  there  oan  be  no 
oient  guarantee  tbat  oontraotion  will  not 
some  ugly  cracks  across  tbe  floor.  All  that  thi 
floor  needa  is  freedom  to  ilide  on  its  supports 
Therefore,  against  the  walla,  at//,  before  ths 


rertioal  edges  //,  and  auoh  great* 
lists  new  on    toe    horizontal   bearii 


np  to  it,  and   allowed  t 

removed.  On  the  snrfaot- , , „ 

slab  when  contracting  can  slide  freely,  and  no  erask 
'"  .ppear,  for  by  thia  simple  and  cheap  masas 
.  ■  floor  slab  would  be  almost  aa  free  of  fris- 
tional  resistance  to  contraction  as  a  long-spaa 
railway-bridge  set  upon  rollers. 
"-'  it  must  also  be  remembered  that  the  wood 
ig  moat  be  made  in  short  lengths  (not  si 


If,  instead  of  making  the  alab  In  one  laogts, 
W."  prefers  to  subdivide  it  by  a  strong  tansverss 
girder  embedded  at  the  half-length,  then  the  eos> 
•-raotion  will  be  equal  ou  each  of  the  two  slats 
j ansversely  and  longitudinally  ;  that  ia  to  aay,  lbs 
ihrinkage  next  the  aide  walla  will  be  equal  tc  the 
shrinkage  next  the  and  walla  ;   and  than  will  as 
ultimately  a  wide  transverse  straight .  crack  rigst 
-— dss  the  Boor  directly  over  the  transverse  sirear. 
if  course,  if  "W."  doubts  the  strength  of  sat- 
is without  iron,  or  if  he  wishes  to  make  the  floor 
iner  than  I  have  advised,  he  oan  use  iron  giresrs 
his   heart's  content.     In   tbat   case   (altera 
assuming  there  is  an  objection  to  have  column k 
the  lower  shops)  "  W."  oan  place  across  tba  shea 
transverse  and  strong   girders    10ft,   apart;  sua 
across  these  he  oan  fix  lighter  girders  in  two  loafi- 
tudinal   rows  10ft.  apart.    Then  ha  oan  east  Eh 
slabs  in  10ft.  squares  flat  underneath  as  well  asm 
op,  and  embedding  the  lighter  girders. 

The  sii  raked  croes  girders  could  then  be  encase! 
rith  planter  work  to  protect  them  from  fire.  By 
his  plan  the  thickness  of  the  floor  should  as 
bout  Sim,  and  the  longitudinal  girder*  should  ss 
in.  deep,  showing  their  top  and  bottom  flaafst 
are  flush  with  top  and  bottom  of  floor,  which  for 
rorkshops  or  warehouses  is  unobjectionable. 

II  four  columns  underneath  are  admissible,  tbtjf 
light  be  placed  so  as  to  divide  the  bearings  of  a 


...  ,  and  that  would,  enable 

"  W."  to  form  a  floor  consisting  of  eight  slabs  of 

oonorete  each  15ft.  square  by  ISia.  thick,  all  las 
iron  girders  being  embedded.  Floors  which  Ihsve 
had  built  of  this  class  are  carrying  at  thai  present 
time,  in  addition  to  their  own  weight,  4  and  Sewt 
per  square  foot  of  warehouse  Boor  apaaa,  withcati 
exhibiting  the  slightest  signs  of  weakness. 

There  are,  of  course,  many  other ■■* 

"  W.'a  "  problem,  and  also  other  ki 
For  example,  there  are  Dennett's  ooanrete  SM 
Daul  ton's  hollow  terracotta  fireproof  noosing,  sd: 
nsireble  for  its  lightness,  and  other  materials  aa*1 
methods.  But  my  remarks  have  bean  written  will 
a  view  to  enable  "  W."  to  see  his  way  to  do  thi 
work  himself  with  Portland  cement  and  brains 
brick,  which,  I  presume,  are  the  materials  mas 
ready  to  his  hand  ;  and  also,  if  necessary,  withoa 
iron,  which  is  in  Itself  far  from  fireproof,  thou* 
it  becomes  almost  fireproof  when  totally  imbud***1 
in  concrete. 

Sunderland.  jTMnk  OsVsreV 
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] — BBASS,  copper,  German  silver,  am 
i  alloys  are  mostly  polished  without  thi 

«y.  There  are  exception*,  ae  hu  been 
d,  of  plumber's  work,  but  if  it  is  for 
.  will  receive  a  finishing  polish. 
pars  stamped  or  epnn  brass  for  uiiikilling, 
irst  with  the  walrus  bob  and  Trent  sand. 
lied  the  bob  between  the  piste  on  lathe, 
article  (nay  a  bras*  tray)  in  the  right 
ith  the  left  take  np  a  handful  of  land 

beip  on  the  bench  directly  under  tbe  b< 
I  tray  on  to  tbe  bob  and  gradually  feed 

bo  that  it  finds  ita  way   between  tbe  bob 

jert  would  not  only  nse  hie  right  hand  for 
bnt  would  make  great  ore  of  hie  left  hand 
i,  although  making  most  r.f  his  opportnni- 
lcking  up  and  feeding  .he  sand  on.  In 
ese  boba  the  work  ia  mostly  held  on  tbe 
e  at  an  angle  of  about  45°.  A  word  about 
id.  This  can  be  bought  in  the  rough  foi 
!3s.   per   ton.     It  muit  then  be  lifted  ir 

a  gradually  increasing  fineness  till  it  hai 
jugh  one  of  not  less  than  90  meshea  to  thi 
on't  attempt  to  sieve  it  through  a  fine 
it,  or  the  atones  will  spoil  the  sieve  at 
f  eonrae,  it  .must  be  perfectly  dry  to  pais 
the  fine  one  at  all. 

time  this  process  is  finished,  nearly  half 
a  has  been  thrown  on'-  at  waste,  and  the 


mil  in  enough  oil 


i7s.perowt.    Bef 


worth  ni 

SB  * 
e  dust,  and  will  soon  be  lost, 
dug  gone  over  the  tray  till  all  marks  have 
hod  out,  get  a  calico  mop  on,  and   with 


oase  of  work  with  corners  and  hollows, 
.1ms  bobs  must  be  used,  some  of  them 
large  enough   to  oover  the  point  of  the 


e  walrus  hide ;  they  have  no  wooden 
eat  thing  to  remember  is  that  the  batter 
i  is  polished,  the  better  it  will  look  after 
;d,  and  the  lets   finishing  the  plated  ei 

I  goods  are  prepared  for  nickelling  wi 
>  mop  and  crocus  only,  and  very  little  of 
CoSee-pots,  cyale  lamps.  Ac,  made  of 
tin  plate,  are  "  mopped  up  and  plated  by 
and,  and  are  greatly  improved  in  appear- 
t.  One  would  hardly  recognise  a  oyole 
seen  before  it  was  plated — the  tin-p-' 
ce,  solder  marks,  soldering  solution  ( 
■tains,  braes  wire,  copper  top,  dirty  glasses, 
dIuutb  aod  all  ehsdes;  bnt  it  gets  mopped 
akes  its  tarn  for  the  plating  shop.  (& 
lamps  are,  of  course,  japanned,  in  wl 
-  do  not  come  to  our  shops.) 
>efore  leaving  the  polishing  shop,  a  few 
the  dangers.  Shafting  and  pulleys  under 
where  they  cannot  readily  be  seen,  la  s 
in  itself,  more  especially  as  polisher. 
)  a  long  blouse  of  the  night-shirt  pattern 
i  short  sleeves).  If  this  "pinner/  as  we 
imei  ia  contact  with  the  generally  dirty, 
.aft,  it  goes  round  with  it  for  a  certainty 
ies  the  tng  of  war,  Arms  v.  Pinner,  and 
.y  recollection  arms  have  come  off  best  for 
and  pinner  has  parted ;  butitisananxioua 
to  see  a  man  exerting  every  mnsole  to  save 
from  being  wound  into  almost  certain 
Another  danger  is  the  lathe  band.  Tra- 
t  a  great  apeed,  tight  as  a  dram,  a  joint 
T  inches,  and  the  pinner  flying  about  it. 
a  the  factory  inspector,  thee*  dangers  are 

Stting  boxed  up,  but  iu  some  so-called 
ops,  shafting,  pulleys,  and  bands  are 


still  exposed  to  the  danger  of  every  one  who  has 
came  to  go  near  them. 
The  other  chief  danger  ia  the  fire  risk.    Fluff 

"■- "-■  '  *—      Thobear- 

toly  hiddc 


mops  hangs  on  everything.    The  bet 
'     '  ' '"        it  completely  hidd. 
ken  off  and   thrown 


(ting  get  ot 


inga  of  lathi 

by  it.    It  is  oc< 

under  tb*  beach.  Sheffield  lime,  eompo,  dust,  oil, 
greasy  saod,  emery,  iron,  and  steel  dost  oover  the 
floor,  and  it  is  a  common  thing  to  "draw  this  to- 
gether "  ever;  morning  and  let  it  lie  in  a  heap  for 

Tooonvincea  man  of  the  danger  of  this,  I  once 
took  a  cigar-box  full  of  this  dirt,  and  having 
sprinkled  it  with  water  (as  ia  done  once  or  twice  a 
day)  covered  it  with  glass,  and  pat  it  fall  in  the 
sunshine.     Ia  two  hoars  tbe  box  was  in  full  blare. 

Well,  he  "  knew  all  about  that,"  but  did  not  see 
his  way  to  keep  the  place  clean.  "  Polishers  are 
suoh  a  dirty  lot  I  "  and  note,  all  his  polishers  were 
oapitcetrort. 

The  Niciul-plating  Shop.— la  planning  a  plating 
shop  study  convenience;  but  do  not  have  the 
cleaning  utensils  too  far  from  the  plating  vats,  as 
besides  the  extra  walking  there  is  the  risk  of 
getting  a  film  of  oxide  on  the  work  while  being 
carried  about.  The  plain  sketch,  Fig.  7,  is  a  good 
arrangement,  but  can  be  altered  to  suit  the  shape 
of  the  particular  shop. 

The  hot  potash,  water,  and  sawdust  nan  be  fixed 
over  a  flue,  having  tbe  fire  under  ths  potash  tank, 
as  this  requires  the  greatest  heat  and  the  sawdust 
the  least;  bat  undoubtedly  the  best  and  cleanest 
is  good  Bunsen  gas-burners  in  the  plaoe  of  the 
fire.  Steem-jaoketed  tanks  or  steam  ooil*  in  the 
tanks  are  alto  first-class  things  where  steam  ia 
plentiful ;  but  this  necessitates  joints,  and  no 
matter  whether  made  with  rubber  or  red  and  white 
lead,  tbe  boiling  potash  soon  fetches  it  oat. 

The  hot  water  and  potash  are  generally  in  one 
tank,  divided  by  a  tight  partition.  This  is  a  con- 
venience in  heating  and  also  in  making  op  for 
evaporation,  as  the  potash  tank  can  easily  be  sup- 
plied with  hot  water  aod  the  water  tank  filled  up 
with   cold.     Many   platers   us*   gal' 

a  the 


get  off. 

The  scouring- benoh  is  best  made  of  wood,  well 
bolted  together  and  lined  with  lead,  and  if  made 
with  a  partition  in  the  middle  the  water  is  used 
to  better  advantage.  Have  the  water  supply  at  A, 
Fig.  7,  in  the  oold-watar  tank.  A  siphon  over- 
flow to  connect  to  B  in  the  first  part  of  scouring 
bench,  then  a  one-inch  bole  near  top  of  partition 
allows  it  to  run  into  the  other  half  of  bench.  At 
C  an  overflow  pipe  stands  up  from  the  bottom. 
This  pipe  should  fit  into  a  taper  plughole,  so  that 
by  lifting  it  cat  the  whole  of  the  water  in  that  part 
of  tank  can  be  run  off.  If  all  the  scouring  ia  done 
on  a  board  lodged  aeross  the  C  end  of  benoh,  the 
water  in  the  B  end  can  be  kept  fairly  clean  and 

The  usual  materials  for  scoariog  are  powdered 

pumioe-stoue,  rotten-stone,  and  whiting;  hard,  six 


bristle  plate  (or  scouring)  brushes,  ditto 
v,  ditto  1  row,  and  soft  bristle  brushes,  6f  8, 
I  row  (Fig.  8). 

:Vor  put  a  bristle  brash  in  the  hot  potash,  as  it 
gat  turned  into  a  glutinous  mass.    Use  one 


made  of  cotton  (i.e.,  ordinary  round  lamp- cotton)  ; 
it  will  last  better  than  a  doien  fibre  onee  (Fig.  91. 
Use  nothing  bat  boxwood  sawdust— others  stain 
the  work.  The  cyanide  of  potassium  dip  can  be) 
made  of  Sox.  of  cyanide  to  the  gallon  of  water.  A 
oommon  cyanide  of  GO  per  cent,  strength  oan.be 
used ;  if  a  better  one,  use  lea* ;  if  a  white  oajra 
cyanide  of  sbont  SO  per  cent,  strength,  use  8  or  Bos. 

An  acid  d  , 

bnt  this,  on  account  oi 

side.  Due  commercial  aqua  [Jorlis,  or  "dipping 
aokey."  The  nickel-plating  vata  should  be  mad* 
of  2in.  or  Bin.  deal,  according  to  aiie ;  planed, 
grooved,  tongned,  with  tbe  ends  eat  Jin.  into  the 
sides,  well  nailed,  and  then  punched  together  with 
gin.  bolts  through  plates  Sin.  by  (in.  iron.  It  must 
then  be  lead-lined  (61b.  lead  makes  the  moat  satis- 
factory job) ;  the  joints  most  be  burned — soldering 
is  no  use  whatever — and  to  finish  it  should  be 
match-boarded  inside  the  lead,  to  prevent  holes 
getting  knocked  through  in  the  ease  of  heavy 
anodes  or  work  falling  to  the  bottom.  This  match- 
boarding  mast  not  be  nailed  through  the  lead,  bat 
neatly  fitted  in  and  fastened  above  the  solution  to 
the  top  edge  of  the  vat. 

The  most  satisfactory  nickel  solution  to  use  Is 
the  sulphate  of  nickel  and  ammonia.  I  will  not 
enter  into  details  of  the  composition  of  this  doable 
salt,  as  it  can  be  bought  "at  all  respectable  drug- 
gists and  drysalters"  (as  they  Bay  in  the  advertise- 
ments), merely  dissolving  is  water  (12ox.  to  the 
gallon)  to  be  made  ready  for  use  ;  but  I  must  say 
a  word  about  the  quality  of  the  salt:  Some  com- 
mercial double  nickel  salts  contain  quite  a 
quantity  of  oopper,  and  are  of  a  deep  green-blae 
colour.  A  pare  nickel  salt  ia  much  paler,  or,  as  I 
might  desoribe  it,  a  wbitay  emerald-green  tint,  and 
more  opaque.  Of  course  the  quality  of  the  salt 
has  a  lot  to  do  with  the  whiteness  of  the  deposit. 

Anodes:  TJse  cast  nickel  anodes — let  me  impress 
this  upon  the  readers,  as  I  have  seen  iu  a  recent 
publication  rolled  nickel  anodes  glorified,  and  oast 
nickel  anathematised.  Let  me  say  a  word  for  and 
against.  An  anode  should  be  soluble  in  the 
solution;  if  it  is  not,  the  solution  ia  soon  spoilt. 
The  ammonia  evaporates,  the  nickel  is  deposited. 


useless.  I  could  show  a  rolled  niokal  anode  that 
has  been  in  a  vat  three  years,  and  is  now  Invoice 
weight !  Cast  ones  by  the  doien  have  been  worn 
oat,  tumbled  to  pieces,  re-oast  with  new  nickel, 
and  worn  out  again  seven  or  eight  times  ia  the 
three  years.  BIJ1L 

(7b  he  ranfinued.) 


e  last  tl 


four  years  so  many  letters  have  appeared  In  the 

English  Mechanic  oaths  subject of  the  Wimi- 
harst  electric  machine,  there  does  not  appear  to 
have  been  any  mention  of  the  important  fact  that 
this  machine  ia,  like  the  Holtr.  machine,  reversible 
in  ita  action — that  is  to  ssj,  if  two  machines,  pro- 
perly arranged  for  the  experiment,  are  connected 
together  by  means  of  wires,  one  may  be  made  to 

the  other.    As  this  very  interesting  oironm- 

i  would  seem   to  be  not  generally,  if  at  all, 

known,  I  venture  to  offer  an  account  of  aome  ex- 

ints  which  1  have  recently  made  with  a  view 
__.  jatigato  the 'phenomenon. 
It  may   be    well    to    state,  preliminarily,  that 


throughout  these 
of  the  ordinary  oonatri 
furnish    the 


Wimshurst 

ion  has  been  made  use  of 
apply  of  electricity; 


for  the  most  part,  employed 
machine  described  in  my  letter  27030,  p.  103,  Vol. 
XLV,  As  therein  stated,  this  machine  has  liiin. 
plates,  with  14  sectors  on  both  sides  of  each,  tb* 
loner  aud  outer  sectors  being  connected  together  in 
pairs  by  strips  of  tinfoil  passing  over  the  edge  of 
the  glass.  To  insulate  the  plates  from  each  other 
a  fixed  intermediate  disc  of  plain  varnished  glass 
is  used  ;  though  equally  good,  if  not  superior, 
results  may  be  obtained,  so  far  as  the  reversible 
action  is  concerned,  by  employing  two  circles  of 
thin  vnloanite.  One  of  these  is  affixed  to  tb* 
back  of  each  plate,  aud,  of  course,  partakes  of  its 
motion.  It  may  also  be  observed  that  instead  of 
comb*  of  the  usual  pattern,  it  is  much  simpler,  and 
appears  to  answer  equally  well,  to  deliver  the  car. 
rent  to  the  pistes  by  means  of  single  points  only. 


being  two  le 


e  attached 


plates ;  they  si 
to  the  pillar  balls  by  soldering.  In  som 
fin*  wire  brashes  ia  actual  contact  with  the  plates 
have  been  substituted  for  pointed  wires,  the  effect 
being  praotioally  the  same.    Finally,  i 

and  are,  conseqoe 
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divested  of  its  driving-handa. 

(1)  Let  the  machine  intended  fur  exhibiting  the 
reversible  action  have  it*  terminals  joined  by  stout 
wires  to  the  terminals  of  the  driving  machine.  The  | 
aleatrioity  produced  by  the  latter  is  discharged  on 
to  the  plate,  of  tlie  former,  cauaii.g  them  to  rotate 
briskly  in  en  opposite  sense  to  the  usual  one.  The 
position  of  the  neutralising  rods  governs  the 
direction  of  the  rotation.  It'  theae  lie  reversed, 
(be  direction  of  the  rotation  in  reversed  also.  The 
discs  nearly  .Iwsys  require  a  slight  tonub  with  the 
hand  in  order  to  start  them.  One  plate  may  be 
made  to  rotate  while  the  other  is  stationary.  This, 
aa  well  u  the  succeeding  experiments,  is  not  pecu- 
liar  tu  the  double-sectored  machine  ;  bat  may  be 
performed  also  with  the  ordinary  type. 

(2)  If  the  neutralising  rode  are  removed  alto- 
gether the  rotation  takes  place  with  greater  vigour 
than  before.    Ift  this    case,  the  plates,  under  all 

hand,  in  order  that  all  the  Becturs  may  become 
charged.     Aa    befors,  une  plate  may  be  made   to 

in  whiah  the  platea  are  started  is  immaterial — 
that  is,  it  may  he  either  from  left  to  right,  or  right 
to  left,  but  one  plate  invariably  revolves  in  the 
opposite  direction  to  the  other.  If  both  be  started 
in  the  same  direntiuu  one  quickly  stops  and  starts 
of  itself  the  contrary  way.  It  is  important  to 
observe  that  both  in  this  experiment  and  in  the 
last  rotation  dues  not  take  plaee  if  electricity  is 
supplied  to  one  terminal  only,  but  it  does  if  the 
disengaged  terminal  is  connected  to  earth,  or  if  it 
ii  famished  with  a  length  of  wire  terminating  in  a 

a  bead,  according 


(«)  It  is  worthy  of  i 


iog  electricity.     The  experirr. 


been  triad  of  supplying  electricity 
through  the  neutralising  rod)  ' 
course,  properly  insulateu.    Thi 


the  discs 


le  plate  will  i< 
ry  suggested 
rat  ally   i 


(3)  The  foot  that 
companion  is  etatiui 
mounting  a  diso  hur 

done  by  inserting  it  pivot  of  brass  or  glass  in  the 
boss  and  Buepenuing  tue  disc,  cumpoaa  faahion,  un 

turned  wood  pillar.  The  pillar  also  supports  a 
lower  fixed  plate,  which  should  either  be  quite 
plain  or  have  secturs  on  the  under  side  only.    The 

avoid  clashing.  On  connecting  this  apparatus  with 
a  WimeUurst  machine,  as  already  explained,  the 
movable  plate  is  made  tu  revolve  very  rapidly ; 
indeed,  rare  must  ba  taken  that  the  glass  is  free 
from  Haws,  otherwise  there  is  considerable  danger 
of  its  Hying  into  pieces.  The  plate  will  not,  aa 
before,  aunt  without  an  initial  touch  of  the  hand, 
which  rnaj  be  in  either  direction.  Electricity  may 
be  supplied  to  both  plates,  or  to  the  upper  une 
alone  ;  as  a  matter  of  foot,  the  rotation  appears  to 
be  more  rapid  in  the  latter  case  than  in  the  former. 
if  the  movable  disc  does  not  balance  well— which 
it  rarely  doea  when  first  mounted— the  fault  may 
be  remedied  by  making  one  of  the  sectors  of  thin 
lead  of  the  requisite  weight,  and  affixing  it  to  the 
lighter  side  with  Pruut  a  glue.  There  is  no  par- 
tienlar  limit  as  to  tile  of  disc.  I  have  tried  two 
sues — namely,  lu'in.  and  7ii 
form  beautifully.  Double 
preferable,  in  which  case  the  lower  fixed  diso  should 
be  lin.  larger  than  the  upper  one. 

(i)  There  is  a  variation  of  the  last  oxperimei 
whiah  may,  perhaps,  be  of  use  for  lecture  purpos__ 
and  to  those  possessors  of  Wiinaburst  machines 
who  desire  a  pretty  experiment  to  show  their 
friends.  Instead  of  suspending  the  upper  piste  on 
a  needle,  it  may  be  made  to  rotate  like  a  lop.  In 
order  to  effect  this,  a  polished  steel  peg  is  firmly 
fixed  in  the  boss,  its  lower  extremity  projecting 
about  au  eighth  of  an  inch  beyond  the  surface  of 
the  gloat.  A  brusa  plug,  with  a  small  cup-like 
indentation  at  it,  upper  end,  is  let  into  the  wooden 
pillar,  with  the  top  ut  which  it  comes  flush.  The 
steel  pin  rests  in  the  little  cup,  thereby  keeping 
the  upper  disc,  or  top,  iu  a  central  position  o~  ""*" " 
stand.  On  giving  a  stinting  spin,  and,  if  Iini 
the  expression,  '■  turning  uu  "  the  eleatriuitj 
disc  quickly  attains  a  hi-ii  speed,  and  remains 
■pinning  as  long  as  desired.    IE  small  patches  of 

well   on   shellac)    are    infixed 

appear    as    well-defined  colour  bands  iiurin'g  the 

rotation.    In  const  ran  tins  this  apparatus  it  ii  a 


both  uf  win 


pair  of  insulating  gla.sa 
terminal  balls.  The  point 
latter  r  ~  '     ' 


ached  to  thi 


e  the  effect  of  supplying  eleotrioity 


The  wooden  pillar  should  be  six 
lin,  in  diameter.  Both  plates 
with  central  boles. 


•   u*,a. 


-j  the 


u  the 


lible  action  with  two  ordinary 

friction  apparently  being  the 

.     Very    probably    the  experi- 

icceed  with  lighter   and   mora  deli- 


that  a  single  plate 
ipeuded  horizontally  may  be  made  %■>  rotate 
without  the  aid  of  a  lower  fixed  plate.  At  first 
light  the  cause  of  this  is  not  very  apparent.  Sut- 
:oting  ihe  motion  might  be  due  to  the  currents 
'  electrified  air  "'  blowing  "  off  the  point,  and  im- 
pinging on  the  gloss,  fine  wire  brushes  were  sub- 
itituted  for  points,  without,  however,  altering  the 
-esult,  Further  investigation  showed  the  pheno- 
nenon  was  really  due  to  induction  between  the 
ilates  and  the  table  beneath— a  fact  which  may 
fery  well  be  demonstrated  as  follows:— Let  a 
tingle  plate   be   mounted    perpendicularly  in  the 

■  — a^  tk0  apparatus  being  placed  on  n  table 

.     liddle  of  the  room.    Rotation  does  notnuw 

take  place ;  but  if  a  large,  flat  ubjeot— Bay  a  draw- 

u  it  as  possible  (within  7  or  Sin.),   it' will  be 
the  plate  rotates  slowly,  the  motion  being 
due  to  induction  between  the  wood  and  the  glass. 
this  it  follows   that  in   the  horizontal  plate 

saryforthe  second  (lixed)  plate  to  be  uf  a 
onduoting  material.    Actual  trial  shows  that 

id  of  gloss  a  diso  uf  wood,  cardboard,  or  oven 

metal,  may  be  employed  with  but  little  detriment 
to  the  speed  of  the  rotation,  Glass,  however,  is 
advantageous  in  alio* 

plates. 

of  place  to  suggest  that  any 

.,  the  two  electricities — even  the 

old-fashioned    cylinder    machine    with    insulated 

ibber — is  capable  of  producing  power  suflicie"' 

perform  these  reversible  experiments.    It  woo 

so  be  interesting  to  try  the  effect  of  a  good  i 

of  these  experiments. 

H.  W.  L. 

WOaW  -  WHKET.        DIVIDIHO  —  BACK 
LATHIS  —  NOBTHOOTT         LATHI! 
OUSV.K      TUBNIMGh 
[•2tijUj.]  —  Thk  worm-wheel  dividing  attachment 
aa  shown  on   the  fine  Birch  lathe  iu  Sttcktntic 
[l/bWd.OoL,  1887,  certainly  possesses  the  odvantai 
claimed  by  the  maker  (letter  iSiJO),  on  page  3'J 
No.  I,IK7.     It  should  be  remembered,  though,  tli 
there  was  much  difficulty  in  altering  the  Hoi  tiapff 
lathe,  in  No.  1,182  of  ■'  B.  M."  (letter  28120),  b 
contracted  limit  of  apace.    The  divi 


■!""- 


lathe,  as  the  s 


rs  had  to  b 


dthei 


"  guide  i 


womi  from  whee 


iang( 


the  i 


whee 


side,  or  displa 
he  mandrel.    With 
d   have  been  bett 

wheels  of  2S2,  21 
necessary  to  free  tl 
ion.    The  stop  w he 

mounted  an  arm  f 


placed  precisely  as  before.  The  worm  wheel  h, 
288  teeth ;  the  worm  single-thread  screw  and  1 
wheels,  28  to  ill  teeth,  give  very  many  number 
Three  sockets,  planed  round,  with  solid  keys  lei 
,  take  all  wheels  equally.  This  use  of  into: 
idiate   wheels   seems    nut    provided   for  on  th 


.m    Messrs.   Birch   and  Co. 


■nrtically- mounted  sliding  frame,  as  there  could 
hen  be  provision  for  quick  return  when  desired, 
lut  there  oould  then  be  no  combination  of  loop 
,nd  ripple"  figures;  and  it  is  by  rising  such  cim- 
linatiuns  aa  initial  curves  and  superimposing  thi' 


.t  the  1 


it  etiec 


Ider  (llultxipfiel,  Vol.  V.  page  5H4). 

llneri  labour  is   saved  when  cutting  compound 

ts  many  beautiful  figure"  ore  prudnc 
.ny  hundre' 


collec 


1  in  albums,  it 


i  wide-angle  point,  give. 
:  play  of  light  on  the  1 
iwo-part  war----  ''— 


all  thee. 
asily  dra> 


_ „  ...  _„      Indej.      , 

One  feature  of  this  chunk,  believed 
original,  will  be  described  soon. 

The  first  incentive  to  this  work  was  given  by  the 
rierusal  of  Northcott's  "  Lathes  and  T  urning  ";  bat 
'.lie  construction  of  the  fine  lathe  there  described. 
ind  the  elaborate  gearing  at  back,  seemed  for  tu 
difficult  a  task  for  an  amateur,  and  other  ways  wen 
.ned  to  produce  the  same  results.  After  meay 
-.rials  of  rocking-bead,  orank-plate  throw,  andievei 
movements,  the  plan  illustrated  in  "  E.  M.,"  >'c 
I,la2,  was  adopted,  comprising  the  extra  lathe  i' 
iiick,  because  that  would  take  any  length  uf  spindle 
for  curve  or  copying  work,  and  the  long  sodoit 
oradle  to  hold  the  different  sole  plates  necessary, 
vilb  the  power  of  locking  and  unlocking  the  nut. 
The  general  conversion  (would  Mr.  Holttapatl 
ooll  it  perversion  ?)  of  the  beautiful  llolliapEt 
laths  to  a  complete  engine  lathe  followed.  Is 
favour  of  the  oeeond  lathe,  it  may  be  said  thai  s 
lighter  one  will  do;  it  is  easily  added,  mora  so  than 
any  of  the  plana  as  yet  published— never  in  the 
way,  and  can  ba  connected  instantly.  The  double 
lathe,  as  mode  20  years  ago  by  W.  Goyen,  and  no* 
by  Birch  and  Co.,  is  beyond  the  reach  of  moat  of 
us  ;  but  a  light  second  lathe,  with  a  wider  range  of 
uses,  is  of  ea.y  and  cheap  attainment.  The  purpose 
(if  recurring  to  the  not  sufficiently  popular  subjeet 

interest  among  your  large  body  of  amateurs  whu 
have  worked  over  the  better-known  fields,  some  of 
whom  may   be  induced  to    construct    the  simple 


lejofoi 


while  a  eflask 
i  skilled  artists, 


leads  i 


eligbtful  art.  Bkeols 

some  practical  result  come  from  any  auoh  pumit, 
the  manufacturer  stands  ready  to  take  it  up  so- 
merciully,  as  witness  the  process  of  engrstisf 
looped  figures  un  drinking  glasses,  and  tbelobej 
rolls  need  for  funning  rectangular  iron  bands,  in 
extreme  examples,  both  the  direct  outcome  at 
curve-turning.  As  to  original  featnres  (shorn 
loth  Nov.),  it  is  believed  that,  as  yet,  no  on*  on 
proposed  the  separate  lathe  behind,  th*  longdow- 
tailed  oradle  with  its  grip  nor  th*  use  of  the  split 
nut  in  th*  surface  slide,  the  last  two  of  which  sis 
so  useful  that  no  one  who  has  once  had 
be  withoi 


„ in  the  hop*  that  these  features  mightlt 

uf  use  to  others  that  the  perhaps  too  *labarsM 
drawings  were  undertaken.  It  is,  indeed,  grati- 
fying to  meet  the  approval  of  so  high  an  authorni 
as  is  Mr.  Kirch  in  the**  amateur  attempts  to 
facilitate  the  working  of  our  favourite  in 
king  of  tools. 


Feb. 


f.  v. : 


e's,  of  v 


tolising  allusion*.  No  claim  has  been  mode  fur 
originality  in  making  luupa  or  rosjttea  by  gearing, 
that  pruuess  being  at  least  fifty  years  old— at  whiua 
time  some  accuont  uf  it  appeared  in  a  magazine. 
it  was  revived  and  extended  by  the  author  of  tha: 
masterly  work  the  "  Index  to  the  Geometric 
Unuck,"  and  the  writer  only  followed  in  his  path. 
If  Hr.  Lowe  need  the  Kpieyoloidol  Cutting  Frame, 
nu  account  of  it  seems  to  have  appeared,  Thu 
drawings  given  lo lb  Nov.,  1SS7  (letter  3rll20)  might 


:a  loops  only  required,  the  movement  U 
the  slide  across  the  hearers  would  be  better 
by   an    eccentric    working   preferably 


THE     STSPHONrrjH. 
[2H5CHJ.]— Thk  Stephonium  lis  tbe  nam*  gist" 

to  au  "  electric  music  interpreter,"  devised  by  Hr. 
J,  C.  M-Gee,  of  Edinburgh.      It  is  on  attempt  to 

Eut  within  the  reach  of  those  not  poss 
nowledge  of  music  a  ready  and  easy  i 
playing  simple   airs   upon  the   harmonim 


placing  the  fingers  upon  the  proper  keys  andj  at  th 

To  nietttliis  difficulty,  a  key  board  is  dispensed  win 
altogether,  ur,  rather,  the  Cstephunium  takes  dv 
I'lacu '"" 


t  cum  ule ti 


1-OU.ii  till 


from  purely  pecuniary  reasons  tin 


been  able"  to  finish  hi*  piano 

player  ;  bnt  the  principle  being  the  earn*,  h*  at 
substituted  thirteen  tuned  bells  to  illustrate  hi 
idea.  Tu  a  baseboard,  upon  which  the  bells  an 
placed,  is  attached  a  flat  cable,  carrying  thirts* 
wires,  which  cable  can  be  laid  under  room  carpe 
or  up  or  down  stairs.  To  this  cable  tbe  Stephoniai 


[S*jp&m**t  to  Oi  MGU3M  MSCEANIO,  March  16,  188S-1 


March  16,  1888. 


ENGLISH  MBOHAHIO  AND  WOELD  OF  BCHENOE:  No.  1,199. 


I*  also  connected.  Provisional  protection  ha*  been 
■enured  fur  the  Stephoninm ;  but  the  inventor  makei 
HO  cUim  u  to  belli  or  player,  as  the  invention 
e*n  be  pat  to  any  player  actuated  by  electricity. 
The  Stephoniuni  under  notioe  consists  of  a  uaae 
board  22m.  in  length  by  Bin.  in  breadth,  and,  rait- 
ing upon  a  table,  or  other  level  surface  ;  two  aup- 
Srta  at  back  give  it  an  angle  of  nearly  46*.  Across 
■  surface  of  thii  board  are  <riret,at  equal  disunoej 
apart,  corresponding  in  number  to  those  in  thi 
cable,  which  take  their  rise  from  screw-pins  a; 
right-hand  aide  of  board.  Here  they  oroae  over  a 
low  bridge  and  pui  on  until  they  reach  the  left- 
hand  aide  of  the  board,  where  they  are  carried  Ovet 
another  bridge,  and  through  the  board  to  the  beak, 
where  each  wire  end*  in  a  brass  terminal.  To  those 
braaa  terminals  one  end  of  the  cable  is  oonne 
The  use  of  the  two  bridges  will  be  readily 
when  we  explain  that  the  sheet  of  music  or 
is  slipped  under  those  wires  ;  and  as  the  dial 
between  the  wires  is  regulated  by  the  site  or 
to  which  the  music  is  oupied,  it  will  be  seen  tl 
wire  cut*  or  covers  each  note  (line  and  space 
eluding  two  ledger  lines — one  above  staff  and 
balow.  PiaotioaUy  there  is  no  limit  aa  to  numb 
wires,  or  to  size  of  Stephoninm.  The  latter  may 
be  aa  large  u  a  school  black- buard,  or  so  email  a! 
to  go  into  the  pocket ;  and  the  number  of  wire. 
ia  also  regulated  by  the  compass  of  the  musk 
to  be  played.    ^The   cable    (of  any   length)  being 


ected  t 


.tephimi 


it   will    thus   be 

the   thirteen   on   Stephoniu 

through  cable,  round  bobbi 


that    every  i 


tro-magnet 

mi.     Fron 


s  of  electro-rui 
sum  on  to  negative  pole  of  ' 
positive  pole  of  battery  is  carried  a  wire  to  n 
of  person  playing,  and  to  this  is  attached  a  an 
metallic  pointer,  not  larger  than  a  sewing  nee 
let  into  a  small  wooden  handle,  which  gives 
player  purchase  in  holding  it.    The  musio  being 
now  placed  in  position,  all  that  is  required  is  tij 
touch  iht  wire  covering  the  first  note,  the  electrical 
circuit  ia  oompleted,  and  the  note  indicated  played 
and  so  on,  hand  and  eye  keeping  " 


is  the  f 


Witli 


whieb  the  music  can  be  adjusted 
By  raising  or  lowering  the  oard  or  sheet  of  n 
One  lino  or  space  up  or  down,  the  whole  ran 
note*  is  transposed,  thus  obviating  the  drawl 
of  mechanical  players,  aa  it  gives  lull  scope  to 
individual's  taste,  and  complete  control  over  c 
note.  Another  advantage  not  to  be  slighted  i 
dispensing  with  th*  tortures  of  the  musie-sto 
the  stephoninm  can  be  taken  to  easy  cha 
oouoh,  and  the  "music,"  being  simply  orosat 
any  mark)  upon  and  between  the  lines,  any  child 
can  copy  the  tune  desired  and  play  it. 

Scotia.  Tot. 

CHEAP  PBTROLBUM. 
£28607.] — WE  have  been  promised  cheap  petro- 
leum foraaveral  years,  bnt  we  seem  no  nearer  than 
we  were,  although  many  vessels  to  carry  it  in  bulk 
instead  of  oasks  bare  been  built.  The  pipe  lint 
from  Baku  to  Batonm  is  not  yet  complete,  si 
Rnsaian  petroleum  at  2d.  a  gallon  is  still  some- 
thing to  long  for.  Still  many  readers  will  he 
interested  in  reading  the  following  desoripti 
Teasels  built  expressly  for  carrying  the  oil  in  bulk, 
•specially  as  the  earlier  attempts  were  not  quite 

Latterly  groat  improvements  have  been  m 
"" "  '  t   whiah    are  embodied  in 

-— _-    Jt 

launched  by  Messrs, 
fow,  to  the  order  of  Messrs.  Hermann  Sturaberg 
and  Co,  of  New  York,  and  the  nrst  of  the  kind 
which  have  been  built  on  the  Clyde.  These  vessels 
are  each  310ft.  long,  and  are  capable  of  carrying 
VOO  tons  of  oil  and  BOO  tona  of  bunker  coal. 
They  are  built  of  steel  throughout,  and  furnished 
with  triple  expansion  engines.  The  machinery 
spaoe  is  kept  aft,  in  order  that  the  boilers  and  I ur- 
naoea  may  be  shut  off  entirely  from  the  oil  spaces. 
Immediately  forward  of  the  machinery  space  Is  a 
vary  strong  bulkhead,  capable  of  withstanding 
greater  pressure  than  those  built  in  vessels  of  the 
ordinary  character,  and  2ft.  forward  of  this  again 
is  another  equally  strong  bulkhead.  The  inter- 
vening spaoe  is  kept  clear,  so  that  it  may  always1" 


length   of  ti 


:cur.     The 
200ft.,  is 


saining  about  220  tons  of  ail.  The  whule  structure 
ef  the  ehip  ia  tripla  riveted,  by  way  of  preventing 
leakage,  and  above  the  tanks,  and  running  along 
the  'tween  deck  spaces,  are  eight  large  towers  oon- 
•tntoted  of  triple  riveted  steel,  each  containing 
iboot  30  tona  of  oil.  Theas  towers  are  neooessary 
a  keep  ths  tanks  closely  filled,  because  of  the  ex- 
sasaaiosi  and  contraction  of  petroleum,  due  to  varia- 
iona  of  temperature.  The  pumping  arrangements 
at  discharging  and  filling  the  tanks  are  vary  com- 
lioated,  and  consist  of  a  duplicate  series  of  pipes 
—"'"It  for*  and  aft,  and  having  branches  to  each 
f  III* isstinUlllll  tank*.  A  very  powerful  Worth- 
often  pump  if  aituaUd  in  the  after  part  of  th* 


ship,  and  this  is  capable  of  discharging  (taken  in 
in  connection  with  the  duplicate  pipes  already 
referred  to)  the  whole  3,600  tons  of  Oil  in  little 
more  than  If  hour*.  During  the  voyage  from  this 
country  to  New  York  some  of  the  tanks  will  be 
filled  with  water  for  the  purpose  of  ballasting  the 
vessel,  as  it  cannot  be  used  for  cargo.  Oil  and 
water  must  equally  be  pumped  up  so  as  to  fit!  the 
tanks  to  their  utmost  capacity.  Otherwis 
washing  about  of  the  liquid  would  introdi 
dangerous  element  of  instability,  and  for  this 
reason  glass  gauges  are  placed  in  the  towera  ar 
as  to  inaure  thst  a  auffioieot  quantity  of  liquid  It 
always  in  each  tank.  The  problem  of  stability  it 
connection  with  large  masses  of  liquid  oi 
board  ship  ia  one  of  much  greater  diffi 
culty  and  intricacy  than  usual,  and  in  these  oil- 
eumatances  I'rof.  Jenkins,  of  Glsagow  University, 
hat  calculated  tho  stability  and  trim  of  the  veer-' 
under  varying  conditions,  and  especially  wi 
liquids  partially  filling  the  tanks  during  loading 
and  discharging.  The  calculations  show  tilt'  '*" 
vessel  is  thoroughly  stable  under  loading  am 
charging,  if  these  operations  are  conducted  with 
ordinary  care.  An  interesting  application  of 
scientific  results  thus  obtained  takes  the  form  < 
series  of  plain  rules  prepared  by  Mr.  Flannery, 
designer  of  the  vessel,  and  posted  in  the  chart- 
room  of  the  Chciier  for  the  guidance  of  the  captain 

and  which  left  empty ;  which  coal-bunkera  are  t- 
be  naed  and  which  kept  full  under  the  varyini 
circumstances  of  the  trade  in  which  the  vessel  i. 
engaged.  The  eleotric  light,  it  may  be  added,  bai 
been  fitted  np  throughout  the  ship,  and  for  tbi 
first  time  electricity  has  been  applied  to  the  bin 
nacle.  The  difficulty  of  keeping  the  compass  frci 
from  error,  to  which  it  ia  liable  in  consequence  of 
the  electric  current  passing  close  to  it,  has  bee 
obviated  by  a  very  ingenious  arrangement  undi 
which  the  light  Is  conveyed  upward  to  the  con 
pass  by  a  tube  and  a  series  of  reflectors  from  th 
place  where  it  is  generated  below  deck.  The  tris . 
trip  of  the  Chater  was  in  all  respects  satisfactory. 
The  engines,  working  at  11501b.  boiler  pressure,  and 
indicating  1.2MH.P.,  drove  the  ship  a  true  m 
speed  of  a  little  under  10}  knots.  In  a  vessel 
such  large  tonnage  this  was  regarded  by  the  pi 
tioal  gentlemen  on  board  as  an  unexpectedly  good 
result.  In  the  case  of  the  Ocean  and  the  C" 
alike,  the  ships  and  machinery  are  from  the 


ORQAH    MATTERS. 

['28508.]— Is  pursuance  of  the  cause  of  right, 
and  also  of  the  right  of  one  person  to  reply  to  the 
assertions  made  use  of  by  others,  I  moat  willingly 
break  through  the  rule  1  made  of  not  replying  *- 
say  letters  signed  by  a  "  nom  de  plume  "  ;   but  o 
excuse  arises  simply   from   a  desire  to  let  "ii 
slingsrs,"  as  Mr.  Audsley  aptly  names  them,  know 
that  /,  personally,  do  not  desire  in  any  way  to  oai 
on  a  correspondence  with  those  who  know  nothi 
of  what  they  write  about. 

It  is  very  much  against  my  will  that  I  take  up 

my  pen  to    indite    these   few    lines  on  my 

behalf  ;  but,  as  "  J.  B.  M.'e  "  letter  is,  to  a  « 
extent,  direatad  personally  to  me,  I  beg  to  say,  both 
'  ]  him  and  another  Latin  correspondent,  by  nai 
-  Video,''  that  their  arguments  are  worthless 
far  as  the  adoption  of  "noma  d*  plume"  go. 

In  their  reference  to  certain  articles  of  great 
vorth  by  "Adept,"  they  ignore,  or  rather,  don't 
xe — "  Video"  eapeoially  uught  to,  as  he  cb 
inch  a  suitable  signature — that  "Adept  "did  no' 
my  way  enter  the  pages  of  the  "E-M."  as  a  arkiii, 
ireven  aa  a  disputant.  He  came  as  ateaoher,:and 
10 one  molested  him;  therefore,  reference  to  hit 
excellent  articles  aa  proving  anything  in  favour  oi 
"  nonentity  "  Is  "  bosh." 

Another  writer  of  worth  in  the  "  B.M."  wa( 
J.D.— W."  I  consider  his  articles  on  the  "Organ 
Built "  far  in  advance  of  "  Adept's  "  ;  not  that  1 
deaire  to  run  down  "  Adept's  "  valuable  artiolet,  for 
they  are  treasures  in  their  way  that  no  other 
periodical  yet  has  published,  and  stamp  him  as  one 
eqoal  to  his  "  nom  de  plume  ;  "  bnt  "  J.  D.  —  W." 

ote  under  his  own  initials,  and  the  initial  of  the 

vn  he  lived  in — John  Dresser,  Walsall — bei 

advertised  at  the  same  time,  and  no  swore' 
thought  of  it  by  any  person. 

This  gentleman,  if  I  am  rightly  informed,   

>t  originally  an  organ  builder ;  but  I  say  he  ought 

hare  been  one,  fur  I  saw  several  instruments  by 

him,  or,  perhaps  I  may  say,  planned  by  him,  and 

executed  by  his  men,  that  any  firm  would  be  proud 

uf.    The  finish  and  correctness  of  the  mechanism 

perfection  ;  yet  I  saw,  in  one  of  his  letters  to 

1  K.M.,"  that  he  need  the  modest  words  "  I'm 

amateur   myself,"  and  I  add  that  he  was 


:of  n 


Now  comes  forth  a  gentleman  of  the  genuine 
sort,  with  oorrect  and  advanced  views  of  th* 
"  craft,"  and  directly  he  seta  forth  his  views,  and 
even  not  being  let  finish  tbsm  so  that  they  could  | 


be  criticised  as  a  whole,  he  meets  with  s  regular 
theatrical  storm,  which  however  terrific  and  ap- 
palling, brings  forth  no  results  beyond  exposing 
the  ignorance  of  tho  "  Jupiters  "  who  commenced 
the  din.  The  dilapidated  trumpery  that  was  used 
as  argument  has,  no  doubt,  been  stored  away  until 
the  next  pantomime  is  ready,  and  it  will  then  be 
"  faked"  up  for  anuther  attempt.  Well,"R.  I.  P." 
I  lav  over  it. 


I    find 


nt,  "  J.  E.  M.,"  eays  he  does 
ic  point  about  the  superficial 
area  of  the  soundboard.  Perhaps  he  has  good 
reasons  for  it.  I  am  pretty  well  aware  of  the 
number  of  bunglers,  tinkers,  and  clock-jobbers 
that  have  crept  into  the  trade — one  of  the  latter, 
I  am  informed,  became  an  organ-builder  about  five 
years  ago,  and  by  tbe  help  of  a  friendly  organist 
got  eoDie  work,  and  handed  over  the  "perks  "  for 
all  he  got  him.  Ons>4  mustered  i£160,  and  after 
being  completed  (.')  six  inhale  months,  demanded 
£50  for  additional  repairs.  This  party,  whose 
address  was  forwarded  to  me,  describes  himself  aa 
an  employer  of  labour — which,  by  the  way,  be 
borrows  from  tbe  neighbouring  joiners'  shops — 
and  also  an  employer  of  "  power,"  the  latter  being 
a  latbe  and  band  saw  worked  by  a  mill-stream. 
Ob  1  ye  departed  shades  of  bygone  oraftsmen,  ye 
have  escaped  a  terribly  deluded  lot  of  "duffers"  I 
True,  ye  have  escaped  the  long  string  of  "self- 
opinioaed  "  and  "  brainless"  ones — but  ye  ought  to 
be  thankful  I  If  converse  can  be  held  with  you 
all,  I  say,  let  your  genius  be  bestowed  on  the 
"men"  who  now  stand  up  for  the  improvement 
and  excellency  of  your  cherished  art.  Of  the 
others  wo  have  no  fear,  as  they  will  dissolve  when 
the  focus  of  truth  and  honesty  is  centred  on  them. 
How  on  earth  did  "  J.  B.  M."  come  to  know  that 
"Uraninm"  onlyaskedme  about  bis  soundboard 
forajoke,  or  a  "goak"  (aBArtemos  Ward  would 
say)?  It  is  about  as  good  aa  hiB"knowing  all 
about"  Mr.  Ingram's  business.  If  "  J.  E.  M."  will 
send  me  bis  address,  I  will  inclose  another  ''  goak  " 
I  got  last  week:  it  is  tbe  address  of  a  unfed1  bungler. 
As  he  also  anticipates  such  a  lot  of  pneumatics. 


edallv  the  i 
le  on  the  "  1 


well." 


"  Bourd 


.  will  be  very 
much  pleased  if  I  have  been  instrumental  in  help- 
ing the  earnest  amateur  to  elicit  sweet  sounds  fur 
his  own  and  others'  gratification.  I  now  bid  good- 
bye Ui  the  opponents  I  have  contended  with,  and 
hope  they  will  get  more  convinced  of  their  mis- 
judged views  and  perhaps  thoughtless  errors.  I 
wish    them    well,  and  bear    no  unkindly  feeling 

Preston.  Wm.  Robinson. 

8TEAM-ENC1INB    ECONOMY. 

[28509.]— WHAT  is  the  posBible  economy  of 
steam-engines,  and  what  is  the  eficiency  uf  a  good 
steam  boiler  /  I  read  in  one  of  our  papers  over 
here  that  many  boilers  returned  50  per  cent.,  while 
others  gave  76  per  cent,  of  tbe  theoretical  Talne 
of  the  fuel.  Aa  this  statement  was  mado  in  cor- 
rection of  a  "  contemporary  "  (no  name,  for  fear  of 
advertising),  I  suppose  it  must  be  cerreot;  bnt  I 
doubt  it  muchly.     Here  ia   a  way  of  potting  the 

stationary  engine,  cocneoted  to  a  modern  boiler, 
will  return  to  the  owner  one  horse-power  for  one 
hour,  with  an  expenditure  of  two  pounds  of  coal. 
One  horse-power  is  an  exertion  uf  30,OOOftJb. 
of  work  per  minute.  For  one  hour  the  energy  ex- 
pended is  33,000  x  GO  minutes  ■  1  38 0,000 [Ub. 
Bach  pound  of  good  coal  will,  when  fully  burned, 
give  out  15,000  beat  units.  Two  pounds  will 
generate  30,000  heat  units.  Each  beat  nnit  will,  ' 
when  fully  utilised,  perform  772ft.lb.  of  work. 
Tho  work  in  two  pounds  of  coal  is,  therefore, 
30,OOOx 773  =  23, (GO.OOOfUb,  OEthia23,160,000ftJb. 
of  work  only  1,1180,1100  ia  utilised  in  the  steam  plant. 
The  loaa,  therefore,  is  23,100,000  -  1,980,000  - 
22,18O,O0OfUb.  This  in  pcrcsntage  is  21,180  + 
""  100  =  9M  per  cent. 

-' tual  less  due  to  (1)  the  inefficiency 

i,  and  (2)  the  necessary  less'    "~" 


'  This' 


hieh  ei 


.  ssible.  If  it  could  be 
■mined  just  bow  much  beat  could  be,  with  the 
possible  apparatus,  turned  into  useful  work, 
ould  then  give  the  percentage  of  unnecessary 
loss.  The  question  is  a  good  one,  and  tbe  91-4  per 
■  int.  loss  has  mialed  many  experimenters,  although 

earn  engineers  were  hardly  doing  their  duty  by 
future  generations  in  wasting  stored  energy.  Yet 
when  this  high  percentage  is  reduced  to  show  the 
Bs,  there   is   no   donbt   that   the 

Jit  ability  will  be  to  their  credit. 

If  it  were  possible,  we  should  like  to  state  an  ap- 
proximation of  the  best  possible  economy  of  a 
steam  plant.  The  recent  development*  in  ocean 
steamers,  when  a  horse-power  has  been  obtained 
for  an  hour  from  1-ilb,  of  coal,  while  many  engi- 
neers had  previously  thought  the    Limvt  *a  Vi*  tsj*. 
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far  from  21b.  pec  hour,  undermine,  all  estimates 
and  prevents  any  definite  statement  of  the  highest 
attainable  economy. 

Looking  at  it  this  way,  I  am  at  a  loss  to  know 

'     pi-mum    AfachiuM    can   aay  there  are 

0  pa  r  cent,  of  efficiency, 


bow  the  . 
boileri  wt 


EM? 


paper  which  "rorreoted" 


BAND    SAWS. 

[28510.]— Is   France   and  on  your  aide  uf  the 

Atlantic  generally    the    band  aaw    baa  certainly 

always  held  iti  own  with  the  circular  ;  hut  in  thia 

country  they  are  only  beginning  to  appreei 


I  believe  some   Americans  ok 
■■  a  native  invention  ;  but.  t 


that 


reular 


v  an  beginning  to  see  that  it  must  (five  way  to 
band.  Thus  I  find  an  able  writer  acknow- 
ledging that  the  band  sawmill  has  undoubtedly 
ootno  to  atay.  Ita  advantage*  over  the  circular  mill 
are  as  great,  everything  being  cu mid ered,  M  those 
which  the  circular  mill  possessed  ovir  tbe  old  up- 
and-down  sawmill ;  not  so  much  in  the  rapidity  as 
in  the  economy  and  in  the  quality  of  lumber  sawed. 
With  a  circular  saw,  a  kerf  of  not  leu  than  Jin. 
is  taken,  which  means  a  lues  of  1  in.  of  board  in 
every  four.  Now  with  a  band  saw  there  ia  no 
trouble  in  working  with  Jin.  kerf,  thus  saving  1  in.  of 
board  in  every  eight  aawed  by  the  circular  mill. 
On  the  supposition  that  a  portion  of  the  lumber 
sawed  is  over  lin.  in  thickness,  we  are  even  then 
aale  in  Besoming  a  savins  of  1,000ft.  in  every 
10,000ft.  cut.  With  a  mill  of  a  capacity  of  -10,000ft. 
per  day,  and  lumber  at  an  average  price  of  lOdol. 
per  1,000ft.,  thia  meant  a  saving  of  -lOJol.  per  day, 
which  is  enough  to  pay  the  enure  daily  operating 
expense  of  an  ordinary  mill.  Besides  this,  the 
band  mill  occupies  no  more  room  than  a  circular 
mill;  the  laws  ooat  about  the  same,  and  require 
about  the  same  amount  of  care  ;  and  the  band  mill 
takes  but  little  more  than  one-half  the  power  re- 
quired by  a  circular  mill.  A  few  years  ago  a  band 
aawmill  waa  a  novelty,  and  very  few  good  operator! 

trouble  in  getting  operatura  for  tbe  band  mill  than 


In  the 

more   nettled    po 

mber 

:,  and  yet  there  ar 

n  these  localities  th 

at  the  band  mill  l 

blades  of  good  material,  well  tempered,  do  not 
crystallise  in  running  over  their  wheels,  and  if 
the  mill  it  properly  built  the  saws  will  ran  with- 
out breaking  until  they  are  worn  down  eo  narrow 
that  their  friction  ou  the  driving  wheel  ia  insuffi- 
cient to  drive  them  through  the  timber.  For  the 
larger  class  of  good  timber,  such  as  the  redwood 
of  California,  the  sugar  pine,  Mr,  and  spruce, i white 
pine,  poplar,  and  black  walnut,  a  larger  band  mill 
ia  needed  than  has  yet  been  made.  The  wheels 
over  whioh  the  saw  rum  should  not  be  less  than 
12ft.  in  diameter  to  carry  a  bUde  I2in.  wide.  In 
catting  such  large  logs  where  the  guides  are  from 
oft,  to  10ft.  apart,  the  saw  must  be  under  a  heavy 
strain  in  order  to  hold  it  up  to  ita  work.     When 

audi  large  work,  they  may  be  used  upon  smaller 
mill)  for  smaller  timber,  if  the  wheels  of  the  first 
mill  have  been  large  enough  not  to  cryatalliie  the 
■tee!. 
A  portable  band  aawmill  ia  an  article  whioh  ia 

as  readily  as  a  portable  circular  mill.    Th< 


mill  si 


uldb. 


or  driving  wheel  will  not  be  directly  underneath 
where  the  aswdust  falla,  and  a  wheel  pit  must  be 

on  which  portable  mills  must  work  ia  so  Hat  that  it 
wonld  be  necessary  either  to  have  a  cemented 
waterproof  pit,  or  else  to  set  tbe  mill  up  on  frame- 
work, so  as  to  bring  the  wheel  above  the  ground, 
thus  adding  too  much  to  the  expense.  It  migbt  be 
possible  to  arrange  the  saw  so  ae  to  operate  at  an 
riage,  using  the 
mandrel  for  a 
oonntersnatt,  and  nave  it  interchangeable  with  a 
circular  saw,  whioh  might  he  used  for  sawing  the 
rougher  clasa  of  log)  and  large  square  timbers, 
railroad  ties  and  the  like,  where  the  reduction  in 
the  kerf  would  nearly  all  come  oil  the  slab.  Such 
a  mill  is  very  desirable,  and  inu-t  in  a  very  shurt 
time  be  in  the  market.  The  band  mill  has  come  to 
stay,  and  in  time  the  circular  mill  will  be  a  thing 

I  send  this  because  you  have  recently  had  some 
letters  on  circular  saws.  T  bey  may  be  useful  for 
cutting  huards  into  pieces,  but  for  slicing  up  timber 
and  planks  they  are  not  in  it  with  band  saws  to  my 
notion.  Just  think  where  the  strain  comes  in  a 
circular  aaw,  and  compile  with  the  direct  pull  on  a 
band.  I  know  that  Borne  years  ago  hand  saws  were 
not  made  of  their  preaent  quality.  I  supppoee  that 
accounts  for  the  use  of  the  circular. 

Worcester,  Maas.  T.  F. 


xaoio  lOTjAaaa,  otjbrs,  and  quad- 
bios  —  MAG-IO  6QUABB  »OR  1S88  — 
ODDLY  BVKN  ROOTS— AN3WHH  TO 
"W.  T.  P."  (QTJEBY  64.688)  —  NASIK 
AND  PLY.S9UABEB. 

[2851 1 .] — Tub  magic  square  given  by  Mr.  Hamp- 
den (letter  28488,  p.  84),  is  merely  an  adaptation  of 
an  ordinary  magic  to  the  Bummation  1888.  whioh 
can  easily  be  accomplished,  since  1888  is  divisible 
by  four.  This  square  is  not  by  any  means  perfect, 
since  it  has  diagonal  summations  only  on  the  cen- 
tral diagonals  and  Is  "ply"  only  as  regards  the 
four  principal  subsidiary  squares.  .  Below  is  the 
perfect  form  of  this  square— 


467  i  485   1   403 

483 

-I7U    .    407    1   473 

409 

481    1  461        487 

463 

471    !    475    |    466 

477 

In  this  form  tbe  square  i 
and  "four-ply."  It  ie  magi 
and  column  and  tl 


/4B7  +  4*7  „  ,  \ 


1888.     It 


diagonal  gives  the 

. _ral   diagonals   are 

determined  by  imagining  the  square  repeated  in 
all  directions.  Thus  the  following  numbers  form  e*- 
central  diagonals— 170,  461,  466,  483,  or  again,  460, 
466,  486,  470,  &o.  Further,  this  square  ia  4-ply,  be- 
cause any  square  of  four  numbers,  oat  out  of  any 
part  of  the  square,  gives  the  magio  summation.  It 
should  be  noticed  that  these   squai 


ho  taken  i 


I,  for 


nagio  bunch,  and  ao  ia 

I   477   I  471   | 
483    |   467    | 
e  are,  therefore,  in  all,  thirty-tw 


is  of  the 


The  above  square,  and  all  naaik 

ethod  of  my  own,  and  a  similar  method  will  give 

t  naaik  squares  whose  root  ia  the  product  of  odd 

:tor«  (9,  15,  21,  25,  Ao )  can  only  be 

;iafaot  ,rily  approached  by  the  La  Hireian  method 
superposition,  though  all  crude  magics  with  odd 
its  can  be  easily  constructed  by  Bachet'e  process. 
When  applied  to  a  square  whose  root  is  a  square 
mber  greater  than  4,  a  modification  of  La  Hire'a 
;thod  will  make  the  principal  subsidiary  aqnares 
igic,  as  the  following  will  show  :  — 
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This  square  contains  the  first  81  natural  num 
ber*  without  repetition  or  omission,  is  nasik  a 
to  its  9  rows,  0  columns,  and  18  diagonals,  and  i 
also  nine-ply— i.e.,  any  square  bunch  of  nine  uuui 
hers  taken  at  random  will  give  the  magio  unrai 
tion.'W'.i.     There  are   81   such  bunches.     Furtbei 


.in,  if  any  three  of  these  nine  small 
on  a  diagonal  of  squares  (central 

e  taken,  and  placed  one  upon 
a  magic  cube,  giving  the  magic 


I  33,  along  any  one  of  its  27  rows,  lines 
auu  columns,  and  in  the  cubes  formed  from  eithei 
central  diagonal  or  squares,  the  four  great  dia- 
gonals are  also  magio.  For  example,  consider  thi 
cube  formed  from  the  squares  whioh  hsva  thi 
numbers  26,  81,  and  66  iu  their  top  left-hand 
corners.  If  these  three  squares  be  planed  ons 
upon  another,  in  their  proper  order,  than,  in  thi 
resulting  solid  we  shall  find  the  numbers  16  and  68 
at  opposite  corners,  and  the  great  diagonal  joining 
those  corners  will  contain  the  number*  16, 41,  ana 
66,  whose  sum  equals  123,  and  similarly  for  thi 
other  three  great  diagonals  of  the  cube.  So,  fci 
every  column  of  the  oahe  measured  downwards, 
60  +  65  +  18  =  133,  74  +  7  +  *2  ■•  1M,  *e 
Lastly,  if  three  parallel  diagonals  of  squares  be 
taken,  the  three  resulting  magic  oubes  will  together 
form  a  magic  quadrio,  such  that  any  number 
in  one  cube,  together  with  the  numbers  in  thi 
corresponding  squares  of  the  two  other  onbea 
will  give  the  magic  summation.  The  facta 
of  the  oubes  must  be  taker 
manner  to  form  this  quedrii  . 
each  small  square  by  its  oentral  no  mber. 
then  the  squares  0,  41,  73  will  form  the  csarrsf 
cube  of  the  quadrio,  and  the  squares  77,  I,  45,  snd 
87.  81.  6.  taken  in  the  order  indicated,  will  form 
itaide  cubes  of  the  qusdrie.  The  quadric 
— '•'  diagonals,  all  of  whioh  give  the 
I.  They  are  determined  by  taking, 
the  brat  number  on  a  great  diagonal  of  the  first 
cube,  plus  the  sscond  number  of  the  corrtipmditj 
great  diagonal  of  the  middle  cube,  plus  the  third 
number  on  the  same  diagonal  of  the  last  cube,  sal 
similarly  commencing  at  any  one  of  tbe  eight 
corners  of  the  first  cube. 

Thia  method  can  be  easily  extended  to  higher 
roots,  and,  iu  fact,  I  hsva  lying  before  me  tea 
great  nasik  25-ply  square,  containing  the  firstGSi 
natural  numbers,  and  leading  to  five  cubes  eon- 
atituting  the  qusdrie,  whose  root  is  6.  This  great 
square  baa  the  additional  property  that  each  of  thi 
25  principal  small  n< 


ras 


all  ii 


il  property  tl 

Snares  la  not  only  magic  but 
diagonals,  a  property  which 


of  the  incapacity  of  the  square  of  3,  which  cannot 

In  answer  to  "  W.  T.  P."  (query  646811),  there  an 
several  methods  for  the  construction  of  oddly-evta- 
root  crude  magics  (root  -  in  *  2),  but  seek 
squares  cannot  be  made  naaik.  Unfortunately,  tba 
two  best  methods  I  know  of  are  recent  discoveiin 
by  a  friend,  and  as  yet  unpublished,  and  bobse- 
quently  I  cannot  divulge  them.  Perhaps  the  best 
known  method  ia  that  of  bordering.  For  example, 
to  make  the  square  of  14,  take  the  first  106  num- 
bers, and  rejecting  the  first  36  and  last  215  we  bare 
144  numbers  left,  commencing  with  27,  and  nffl- 


a  magic  of  1 


magic  of  It. 
i  effected  by  a  method  of  procedure 
■e  formulated,  and  no  doubt  "  W.T.P." 
i  to  discover  for  himself.  Should  is 
her  difficulty,  if  he  will  advertise  his 
ie  Sixpenny  Sale  column  I  willfar- 
e  method  gratis.  Another  method  ia 
'   I  by  ThompaoB- 


fagio  Squa 


TTJB8INH 

[2851S.1— IN    looking    over    last 


0.  P. 


tk-i  I  » 


Govan,i _ _  _ 

be  successful  in  obtaining  their  relative  menuiai 
demerits  demonstrated  by  some  experienoed  sol 
disinterested  persona.  No  doubt  there  are  a  Isrp 
number  of  people  who  would  be  both  interest* 
and  benefited  by  the  information.  As  tbennraeai 
of  different  makers  of  turbines  are  numerous,  ies 
all  of  them,  according  to  their  illustrated  cata- 
logues, arc  the  best,  it  behoves  all  who  in 
pecuniarily  interested  to  get  the  most  reliablt 
information  possihle  before  be  decides  whether  it 
shall  be  turbine  or  water-wheel,  If  the  water-wheel 
will  do  as  much  work,  and  the  repairs  coat  as  little 
ae  represented,  how  ia  it  the  Americana  have  look 

in  one  mill,  called  the  Spilsbury  A.  Mill,  there  sit 
two  55in.  Victor  turbines,  which  ere,  according  u 
catalogue,  calculated  to  be  driving  1,400  horn- 
imwer  each  ;  and  another  firm  have  got  thirty-tse 
loin.  Victor  turbines  at  work.  Then  there  is  Um 
Hercules,  whioh  the  makers  consider  superior  t° 
anyyetmade.of  which  there  are  alargs  number wotl- 
ing,  and  a  host  of  other  makers.  If  tbe  wstet 
wheel  is  as  powerful  a  motor,  and  cheaper  to  keep 
in  order,  Chan  the  turbine,  surely  there  wools 
have  been  water-wheel  engineers  found  to  hart 
competed  with  the  turbine  engineers  before  no*  d 
they  had  any  chance  of  success  at  all. 

I  f  two  water-wheels  were  erected  of  aver  ■  1,000 
horse- power  each,  it  looks  very  probable  that  brtl 
a  little  skilled  as  well  as  unskilled  nttendsaw 
would  be  advisable.  Bolttm-lo- Moore. 


C&jp&mmt  to  lA,  SJfOZISB  MECMAHIC,  March   lti,  1S8S.] 
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8ATTJBH. 

[28fiJ8.]— J'AI"  Is  plaisir  de  vou*  eoiojir  deni 
p«iiU  dessini  da  Seturae,  execute's  a  1'sidc  ds  men 


bait 


noes  do  Grubb,  le  8  t Cvrier,  1888,h! 

i  foil,  deuins  qui 


msnta  da  250,  de  420,  at  d 

■'ill  aont  Men  reprodniti   .    . 

diront  mieux  oa  que  je  voia  qua  toute  description, 
poor  *ati*f*ire  voa  leoteurs  at  »peoi»lem«nt  MM. 
Blgax  at  Jones.     J'appelle  1 'attention  an r  lei  points 

(a)  L'upect  moattmni  qui  surmonte  la  bande 
■ombre  la  plus  marquee  do  disque. 

(4)  La  vlsibilite"  pi  as  gnnde  de  la  bande  d'Eucke 
*ur  1  anse  Occident  sic 

(e)  La  8  f  eVrier  1*  division  d'Bncke  etait  la  plu. 
visible  idt  cette  ana*,  at  c'tait  manifeatement  plu 
pre*  da  bord  exte'riear  de  lanneau  A;  eatre  ell< 
et  1*  bord  inteneur  1'inneau  A  etait  plus  hrill.nt. 

(J)  La  grand  icltA  da  B  qui  s'obsonroit  eaule 
Bent  dana  one  tone  tres  e'troite  voisine  de  la  bandi 
da  Strove,  oat  obsourciuement  fum  tibi  leger, 
taadiaqua  ion  de  I'oppoiitiou  de  1886  il  etait  trts 
marque,  et  oconpait  one  granda  partis  dela  large i 
da  B  ;  son*  oa  raprx   '  "  " 

que  oelni  qae  jii  si 

p.  JoS,  pour  le  moil  de  mai,  : 

{a)  La  liaibiliiudelabac 
dana  1'anae  orientale  h  1'ocoiueuL,  au  oomraire, 
alia  na  parait  ooouper  q'uue  moitie'  de  lame ;  le 
grand  edit  da  B  rend  pro  bible  merit  1'obeervslion 
it  eatte  bande  plna  difficile  qu'en  1686,  et  anssi 
tall*  de  lanneau  obeoui.  ' 

(/)  La  TuibiLite  plus  faoite  da  l'anneau  obscur 
due  1'anae  oriental*.  Son  bord  interne  y  e'tant 
Mieni  denne'  qae  dana  l'ansa  occidental*.  Lea  oon- 
tradiationa  qni  bb  manifeetont  a  oe  snjet  ohez  lee 
*r**Moba*rvatenr*  parmettant  dede  minder  li  ellea 
M  aont  paa  on  indioe  de  U  ruUtion  de  l'annean. 

(5)  Qnant  iui  tiobei  nmhci  dani  l'anneau 
•beoar,  ui  dantelure*  de  eon  bord  interna,  am  den- 
talon*  da  bord  externa  d*  la  division  Casainicnna, 
•t  k  d'antre*  appajenoss  do  meme  gerj  * 
doit    dire,  spies  mnrea  xenaxiomi  at  apres 

amen  attcnttf,  qn'il  alt  neoessaire  svint  d'a. 

IrrtTooabliment  lenr  re'elite',  d'attendre  la  verdict 

Xdok,  par  example  j  trop  souvent,  en  etfst.  del 
appanaoea  de  oe  fame,  soupconne'ea  d'ibord, 
•Vftaoant  com  pi  (item  en  t  nn  instant  spies  dam 
laa  moment*  fngitif*  de  oalme  irriiprocbable  de 
l"£mag*;  e'eat  do  moina  ee  qui  m'nrrive  pendant 

»■**•  opposition.  N'a-t-on  paa  xttfqnam  meat ' 

•ante?  an  bord   da  la  phase  da   Venus  d'en 

Paxils!  ■  I  liin  dont  la  rc'ilite    oit    restee  (ort  pro- 


Voaletsteurs  siventque  mon  rdfraoteur  de  Grabb 
TP~*™*  presane  cheque  jour  Enoelide  ;  j'li  t»Qi 
(Uj*.  plaalaara  foil  de  voir  Mimas  en  clongatio 
aaiat  ami  nueai  certain  ;  mon  groaiiaument To  pli 
taTDtable  ponr  de'oonrrir  Bncelade  fit  oelm  • 
IM  foil,  ja  Kitii  obarme  de  lire  dana  "  l'B.  M 
anaalQua  ranaaignementa  de  vtn  oorreipondin 
go— Want    de  gnnda  irutramenta  on  dee  initn 

,.    ...c. .  grmd^    ooncernant    I*  Til 

Dr.  7.  Tertrr. 


J*"*.]— LK  reply  to  Mr.  A.  Sontbgate'i  letter 
(18471  Jrtlthongh  I  do  not  eoniidar  tbatthia  winter 
■M  baaaa,  .u  ,  g^d  OQB  h,T  the  detection  of  faint 
•P.""**  the  Mlaaocpe,  I  am  nertiiolj  anr- 
»*■»■*  "JA  Soathiate  abonld  have  faded  to 
aaa  tba  «™  »-r  in  tie  Trapexinm  with  a  Win. 
xaatoator.  Ddng^  Tery  6n0  8[io_  rafnotor  by 
BfOjBaht  I  k»*Sn  thia  itar  on  four  night,  tail 
wfcatar:  (tlw  mowtliff.  b,lmr  bright  „„  torM  rf 
1**?.™™™*}'  ■*y..*Oi»ll  not  6e  quite  Mtiiflad 
ttV  Z  tan  rfJmpwd  Um  fath  ate. 


Perhapa,  with  "onr"  good  Editor'!  parmiaiion, 
Mr.  Sonthgate  may  uM  objeet  to  enter  into  a 
friendly  competition,  and  examine  the  following 
objeota,  which  I  can  lee  through  mj  glala — rii. : 

1.  Comu  to  Polarn  jnet  divorced  with  a  power 
of  V  timaa. 

2.  Coma  A  to  Pegi  viaibla  40 

8.  Comn  to  Aldebarin  Tujible  jnit  one  boor  after 

4.  Titan  and  Rhea  aeen  respectively  19  minntei 
and  SI  minataa  after  aonaat. 

A.  Furthermore,  Dione    and    Tethya 
readily  tan,  even  in  bright  moonlignt,  and  Japatni 
occuionallj,  though  latter  very  variable. 

6.  Canini'i  diviilon  and  crape  ring  to  Saturn 
both  very  ran/  objeota,  but  no  trace  of  Eooke'i 
diviiion.  (I  preenme  Mr.  Soutbgate  baa  not  con- 
founded Cimioi'i  division  with  Eneke'a.) 

7.  18th- magnitude  companion  to  I  Una)  Majorii 
lean,  bat  dinTo"" 

I  may  perhLr 

■ionally  ieen  easily  Rbea,  and  glimptid  Dione  and 
Tethya  (of  oonrie,  in  addition  to  Titan)  through  ■ 
beautiful  2,in.  refractor  by  the  lata  Win.  Winy. 
thongh  never  all  fonr  at  the  aame  time  aa  with  my 
larger  glace. 

Jeraey,  March  10.      Wm.  loohe  Laneanter. 

[28616,]— Is  answer  to  "A.,  South  gut  e  "  (28471), 
I  have  alio  looked  for  the  6th  itar.  but  have  failed 
to  lee  it.  Laat  year  I  could  aee  it  vary  distinctly 
with  4(ln.  Cook,  power  130.  I  bave  found  the  but 
time  to  look  for  it — as  soon  ai  the  three  atari  f 
the  belt  are  viiible  to  naked  eye. 

Alvtoharob,  March  12.  J.  Wykea. 

AOOIOBMT   AI    BUSTOH— SOSUU. 
[28616.]— I  have  been  looking  for  eome  account 

of  the  accident  at  Button  about  three  weeka  R| — 
when  the  Scotchman  due  at  8  a.m.  <h  not  aubji 
to  her  brakes,  and  ran  into  the  bufier  stops. 

Can  anyone  lay  what  special  advantages  are 
found    in   a   dome?     The    tt.K.H.   have   none, 

G.W.ft.  it  seems  a  matter  of  perfect  indiffer- 
ence whether  there  be  a  dome  or  not.  Do 
any  engine*   exilt  in   which,  by  an  arrangement 


John  T.  Lawrence,  M.A. 


THE  HOYLAKE  RAILWAY  OOLLIBION. 

[38617.]— THE  remit  of  the  trial  at  Chester 
Assises  last  week  moat  conclusively  proved  the 
correctness  of  my  letter  (p.  32)  relating  to  the  loose 
system  of  working  the  Seaoombe,  Uoylake,  and 
Deeeide  Railway.  Tha  trial  lasted  two  full  days, 
and  waa  practically  one  long  history  showing  that 
every  person  connected  with  the  accident,  from  the 
highest  to  the  lowest,  "  did  wrong." 

A  special  train  was  sent  over  the  single  line 
without  the  officials  making  any  proper  arrange- 
--  notice  of  tha  train  waa  even  sent  by 


MS  J 


distant  signal  was  not  put  "  on  j  and  the  look-out 
kept  by  drivers  was  not  good,  although  the  loeo- 
motive  foreman  himself  wai  riding  upon  the  engine 
of  the  speoial  train. 

The  Hoylike  station-muter  kept  the  single-lino 
tichai  outside  the  ticket-box,  and  issued  a  ticket 
without  being  in  possession  of  the  train  statf,  and 
tbe  driver  started  with  the  ticket  without  itting 
the  staff. 

When  I  first  examined  the  faoti  of  the  oaae,  it 
was  dear  that  the  death  of  tha  nrnruin  waa  doe  to 
the  tickets  being  kept  ontaide  the  box  and  issued 
without  the  «ta ft.  Mr.  Justice  Wills  sentenced  the 
a  tit  ion-master  to  iix  months'  imprisonment  for  this 
breach  of  regulations:  and  it  certainly  does  appear 
a  severe  sentence  considering  the  loose  system  of 
working  tbe  line  and  the  large  number  of  persons 
who  contributed  to  tha  disaster. 

Previously  to  the  year  1886,  'it  sppein  that  only 
one  engine  waa  employed  upon  tha  line,  and  there 
can  be  no  question  that  with  au  increase  of  trains 
and  enginw  the  Company  should  have  instituted  a 
more  itriet  system  of  working,  and  also  have 
adopted  the  absolute  block  system,  under  which 
■uoh  ■  collision  could  not  have  resulted. 

Clamant  9.  Stretton. 

Queen's  Hotel,  Chester. 

ORGAN  XATTBSS. 
[28518.]— CLABENOB  EDDT  In  his  latter  (28495, 
page  86)  speaks  of  Hasan.  Steal*  and  Turner  in- 
closing the  great  organ  reed*,  mixture*,  4c.,  in  the 
swell-box.  I  should  like  to  know  a  little  oa  this 
point,  a*  I  have  been  under  the  impression  that 
the  portion  of  tha  great  inclosed  in  a  swell-bos  was 
either  in  a  separate  box  to  that  of  the  swell-organ 
or  inclosed  with  the  choir  orgsn-stop*.  A  olirgy- 
man  who  il  having  a  uuall  organ  built  for  nil 


be  inclosed  in  the  iwdl-boz.  with  the  three 

■top*  of  the  swell-organ.  Can  any  of  our  organ 
friends  Bay  if  this  will  be  satisfactory  ?  The  organ 
imlv  has  Ltaau  six  (speaking)  stops. 

Orstaniat. 


"ABBB-SOHOTT"     NSW    OPTICAL 
OLASS. 

[28619.]— IB  the  Evginttr  of  Match  2  mention 
i*  made  of  this  gliss,  wbleh,  a*  there  ttatod, 
"  largely  abolishes  the  secondary  spectrum,  and  by 
it  the  focal  distance  il  so  increued  that  it  nan  be 
used  when  with  an  ordinary  Hugyheniia  eyepiece) 
of  equal  power  the  loss  of  light  would  be  to  great 
that  the  detail  tbe  objective  would  ba  oapable  of 
picking  up  would  not  be  aeen." 

{4ewoombe,  in  his  article  on  the  "  Telesoopa," 
■ay*:  "This  secondary  spectrum  constitute*  a 
mast  serious  optical  defect  which  no  art  can 
diminish."  And  it  would  be  interesting  to  know 
something  of  the  nitnre  of  ibil  apparently  im- 
portant Discovery, 

Tbe  Eayinttr  gives  drawinge  of  two  application* 
for  tbe  microscope,  and  1  should  have  written 
there ;  but  it  items  to  me  to  lie  more  in  the  tech- 
nology of  the  "  World  of  Hoience."  W.  6, 

PABAF7JN-OZL    LAMTA. 

[28620.]— Mb.  Sabuel  Ray  wishes  to  know 
whether  1  can  support  the  statements  about  lamp 
explosion*  in  Charles  Marvin'*  pamphlet. 

Two  lamp  aooidenti  have  happened  amongst  my 
own  relation!  j  one  of  these  mast,  I  think,  have 
been  a  genuine  explosion.  Tha  chimney  of  the 
safety-lamp  having  been  broken,  tha  servant  had 
lighted  one  of  tbe   old  lamp*.      It  suddenly  ex- 

Slodtd  whilst  the  gentleman  wai  sitting  quietly 
y  ;  the  burning  oil  flew  over  the  table  and  blued 
up,  but  did  not  reach  him. 

1  think  there  is  no  need  to  multiply  instance!  of 
this  sort  while  they  are  sppearing  so  constantly  in 
the  newspaper*,  t).  It.  will  see  them  if  he  looks  oat 
for  them,  and  the  evidence  given  at  the  inquests 
wilt  be  more  convincing  thin  anything  I  can  lay. 
I  only  wish  there  wu  more  "  alarm  "  raited  on  the 
■  abject.  V.  A.  M. 

[28621.]— BEsZOLIKEhavingbeeu,  through  Care- 
lessness, mistaken  for  parnlSa  oil,  and  poured  into 
tbe  lamp,  hu  probably  oauaed  accident*  with  theia 
lamps :  hence  some  people  are  afraid  of  them.  To 
obtain  an  explosion  witQ  paraffin,  the  oil  must  ba 
heated  very  considerably.  1  doubt  if  there  are 
more  accidents  with  this  oil  than  there  are  with  gal, 
John  Henry  Knight. 

Thum blinds,  Farnham,  March  9. 

THB  DBAS-OBNTBB  LATHE. 

[38622.]— I  hope  tbe  writer  of  the  interesting 
article  on  the  ''  Dead-Centre  Lithe  "  in  tbii  week  a 


incidentally  to  tha  twisted  a _ 

fibre  id  certain  trees  producing  what  is  technically 
known  a*  a  "rolled  core."  Though  he  mention* 
only  the  wild  crab-apple,  I  do  not  understand  him 
to  mean  that  be  knows  of  no  otber  apeoiei  simi- 
larly affected.  I  have  myself  observed  other*. 
What  I  would  like  to  uk  il  whether  he  knows  of 
any  uniformity  u  to  the  direction  of  the  twist — 
either  general  uniformity  without  regard  to  specie* 
or  locality,  or  partial— i.c,  limited  to  particular 
species  or  localities?  To  aiplaiu  my  object  in 
making  this  inquiry,  I  may  say  that  some  time  ago 
wben  travelling  in  Kashmir  I  wu  struck,  not  so 
much  with  the  twist,  tbough  that  waa  remarkable 
enough,  a*  with  tbe  uniformity  of  the  twist  of  the 
atama  of  the  apple-trees  which  grow  there  in  gnat 
profusion,  la  every  instance  tbe  twist  was  left- 
handed.  Before  trying  to  explain  to  myaalf  the 
cause  of  this  peculiarity,  it  seamed  prudent  to 
make  sure  of  the  extent  of  it*  prevalence,  end  to 


the  locality,  the  species  (u  far  u  my  ignorance  of 
botany  permitted),  and  tha  direction  of  the  helix 
in  every  twisted  stem  I  came  across,  with  tha  re- 
sult of  finding  almost  absolute  uniformity— the 
only  exceptions  to  the  left-hand  roll  being  ■  few 
doubtful  or—     '  *         '  ^        '    l "         !~'"" 


u  which  I  oould  not  be  positive 


that  there  was  any  twist  at  all.  I  will  not  enlarge 
upon  the  Shandean  speculations  on  the  cause  of  the 
phenomenon  into  which  I  wu  tempted ;  but  the 


twist  would  prove  to  be  right  -handed.  Un- 
fortunately, I  have  nevir  succeeded  in  obtaining 
any  definite  information  on  thia  uoirAv  «t*.M«A 
tum  I  had  as,  o^yrr\ai^l  A^»«mi»^*ICJ^x^nMfc 
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■boat  the  twist  of  tree*  in  any  other  country  thin 
India.  The  question  tin  no  practical  importance, 
■till,  my  cariosity  being  aroused,  I  should  feel 
tnuoh  obliged  to  any  of  your  correspondents  who 
«ould  enlighten  me  farther. 


BinutB. 

[2B623.  ]— Is  *  blacksmith's  shop  it  is  a  well- 
known  fact  that  "  brack-hot  "  bare*  are  far  worse 
than  red  or  white-hot  bom*,  provided  alway*  that 
contact  with  the  akin  is  momentary  only,  as  to 
the  rationale  of  which  many  theories  have  been 
advanced.  Amongst  the  barbarities — useless  as 
cruel — recently  in  fnll  practice  amongit  village 
a!arriers  (a  class  fortunately  fast  becoming  extinct) 
waa  that  of  "firing"  the  legs  of  lame  horaea,  under 
the  auppositiou  that  consequent  and  permanent 
contraction  of  the  akin  (cm/a  nra)  would  prevent 
■welling  of  the  subjscent  mnaolea,  tendons,  peri- 
•osteom,  ic, ;  while  within  the  memory  of  many 
W.D.'s  now  living,  cautery,  with  hot  irons  and 
other  beneficent  devices,  called  forth  shrieks  of 
agony  hourly  during  every  day  in  eaoh  of  our  great 
city  hospitals  from  their  inmates. 

If  yon  had  simply  moistened  the  burnt  anrf  ace 
with  the  tip  of  your  tongue,  or  kept  a  wet  rag  on 
it,  or  taken  a  lesson  from  the  dog,  who  alwaya  is 
most  energetic  in  licking  the  Beat  of  bis  pain  or 
injury,  yon  would  have  found  prompt  and  per- 
manent relief,  radiation  of  the  heat  of  inflamma- 
tion (or  of  animal  heat  generally)  being  more 
rapid  under  the  evaporitstion  of  water  than  of 
any  other  known  application. 

Many  a  month's  "on  the  sick  list"  of  relief 
«lnbai  many  a  loss  of  a  human  limb;  many  a 
■valuable  horse's  unsoundness,  ic,  may  be  averted 
by  the  judicious  and  prompt  application  of  the 
■dog's  remedy — i.e.,  a  constant  moist,  rapidly- 
evaporating  anrf ace. 

Of  the  cautery  with  iron — of  the  moxa  and  their 
kindred— nothing  is  even  now  heard  in  hospital  or 
practice ;   bat  cold-water  dressings  are  fast  be- 


The  Lydney  Dispone  er 


HUGE  AEROLITE. 

[28524.]— Ose  of  the  Mogul  Emperors  (I  thin 

it j waa  Baher)    somehow   managed    to  forgo  tw 

■ewordbladea  from  a  mass  of  meteoric  iron,  as  b 


irfectly     flat      surface,    as     the    dial-plate    of 

is  instrument  1     Why  had  he  not  the  honesty  and 

courage  to  confess  that,  except  on  a  perfectly jlat 

surface,  the  instrument  would  not  work  ?    Then,  if 

he  pretends  to  understand  what  ho  is  writing  about, 

why  did  he  not  further  confeaa  that  the  ikapt  of 

the  shadows  on   a  flat  and  motionless  dial-plate 

could  only  be  radial  with  a  revolving  sun  round  a 

filed  and  motionless    gnomon >    On    a    spherical 

earth  revolving  on  an  axis  before  a  fixed  sun,  all 

shadows  from  an  upright  staff  or  gnomon  must 

11  straight,  and  not  in  radial,  lines,  just  as  we 

in  the  seam  of  a  cricket  ball.     Would  this  be 

r  not?     But  there  is  no  such  thing  as  a  ttraight 

low  on  the  face  of  a  anndial  tail  and  wtit  of  the 

nonl     When   the  sundial  was  first   invented, 

people  did  not  believe  in  globes,  or  we  ehonld  never 

Lave  heard  of  this  beautiful  and  most  simple  in- 

tmment.     I  defy  all  the  opticians  in  the  world  to 

lie  or  construct  the  "  Universal  Cloak"  (ae marked 

Fig.  5)    on    the    outtid*  of  a  spherioal,    rotating, 

and  revolving  earth ;    and    those  who   believe   it 

poaaible  should  endeavour  to  explain  the  process  in 

the  "EJU.,"  and  show  hew  it  is  to  be  dune. 

John  Hampden. 

A  MONSTER  OF  THE  DEEP. 

[28626.]— I  INCLOSE  an  account  of  the  capture 
of  an  unusually  large  shark.  The  Mutlah  floating 
light  ia  moored  at  the  mouth  of  the  Ganges— a 
very  highly-paid  employment,  as  these  vessels 
frequently  disappear  for  ever  in  those  awful  hurri- 
i  which  baunt  the  Bay  of  Bengal.  Sharks  in 
s  infest  the  waters  (laden  with  the  carrion  of 
all  Bengal)  ;  hence  they  are  so  gorged  with  food 
aa  to  shun  a  baited  hook.  In  this  case  the  fish 
rose  boldly  to  an  artificial  man,  and  was  thereby 
bagged.  I  have  known  half  a  sheep  rejected  as 
a  bait  by  those  aquatic  gluttons. 

"Mr.Beaham,  in  command  of  tbeMutlah  floating 
light-vessel  Caiittpas,  killed,  on  January  It,  probably 
the  largest  shark  that  has  ever  been  destroyed  in 
Ilugli  waters.  A  Calcutta  paper  says:—' The 
shark  waa  seen  swimming  in  the  vicinity  of  the 
lightship  for  some  mo  nth  a,  aud  Mr.  Beabam 
attracted  him  close  to  the  vessel's  side  by  hanging 
a  bundle  of  old  clothes  overboard;  he  then  waited 
his  chance,  and  eventually  drove  a  harpoon  right 
through  his  head,  when  the  fish  was  aaptnred, 
the  harpoon  subsequently  being  withdrawn  only 


it  of  al 


stfrolite  which  lately  fell  in  the 


"The  North  China  Daily  Wears  of  December  1'J 

contains  an  account  of  a  monstrous  ailrolite,  esti- 
mated to  weigh  3,000  tons,  that  fell  in  Cochin 
China  I  An  enormous  aerolite,  over  100ft.  in 
length,  and  nearly  BOA.  in  diameter,  and  calcu- 
lated to  weigh  nearly  3,000  tonB,  struck  the  ground 
in  Coohin  China  on  October  29,  and  ricocheted, 
after  ploughing  up  a  trench  100ft.  long,  20ft.  wide. 
and  about  6ft.  at  its  greatest  depth.  It  struck  a 
place  called  Than-dnc,  but  was  seen  by  French 
-officers  who  were  three  miles  from  each  other,  and 
thirteen  miles  from  where  the  a/Jrolite  struck,  st 
that  they  were  able  to  calculate  its  trajectory  anc 
speed.  It  rebounded  at  a  depth  of  about  one  and 
a  quarter  miles  a  second,  and  it  is  calculated  that 
it  must  have  ultimately  fallen  about  440  miles 
from  where  it  touched  the  ground,  or  in  the  middle 
■ot  the  China  Sea,"  £ 

SUNDIALS. 

[28626.1— As  I  did  not  introduco  the  subject,  I 
bope  I  may  be  forgiven  if  I  offer  a  few  remarks 
an  instrument  for    which    I    have  always  had 
peculiar  interest. 

In  the  first  place,  it  is  the  very  first  scientific 
instrument  of  which  any  mention  ia  made,  for  I  C1 
not  include  the  "  harp  and  the  organ,"  < 
which  Jub&I  was  said  to  be  the  inventor,  as  mei 
tioned  in  the  4th  chapter  of  (leneais.  But  now 
am  wishing  to  show  the  readers  of  the  "  E.ll."  thi 
the  author  of  the  article  quoted  in  last  week's  issi 
■either  did  not  understand  the  true  conditions  of 
this  simple  instrument,  or  else  he  used  special 
fjsini  to  conceal  the  consequences  of  the  principles 

I  do  not  envy  the  intelligence  of  that  man  wh 
can  read  the  author's  "  Theory  of  .Sundials, 
■especially  the  first  paragraph,  without  discoverin 
the  palpable  fallacy  of  associating  this  instrumer 
with  the  superficial  surface  of  a  spherical  eartl 
Bis  wording   is    oertainly  most  ingenious — I  will 

imagination,  divide  the  globe  that  we  inhabit, 
removi;  a  section  in  the  plane  of  its  equator,  and 
allow  it  to  retain  its  ideal  axis,  which  is  to  b 

Mow,  whit  is  the  common-sense  of  those  words  ? 
j/ir  msjs  we  must  divide  the  globe  into  two  hemi- 
mpIiBres,    Cake  ttrmj  the  upper  one,  and    leave   a 


iderlyinga  bed  of.shale  about  four  or 
feet  thick,  and  is  interspersed  with  veins  of  spar 
(CaCO,).  Icanfindnomentionofitinthe  books 
hich  1  possess.    Can  anyone  say  what  the  colour- 

[64114.]—  PeelTowere.— There  are  many  works 
on  Border  antiquities,  out  of  which  "  M.  A.  might 
the  information  he  requires.  Those  of  tbs 
i  border  are  summarised  in  the  "  Historical 
Guidp  to  Carlisle  and  Neighbourhood,"  published 
"loss,  of  En -li'li-.:-. ;■:■«,  Cilisle,  who  would 
>b)y  give  further  information  if  requested.— 


MUSI 


The 


suremints  of  the  fish  when  hoisted 

found  to  be— total  length,  -2 1  ft. ;    breadth  aorosi 

the  back  from  fin-tip  to  fin-tip,  14ft.;  circumfer 

the  body,  15£t.;  breadth  or  tail,  lift.  lOin.  To. 
weight  was  about  two  tons,  and  the  biggest  mai 
on  board  got  in  through  bis  jaws,  A  shark  o 
these  dimensions  is,  we  imagine,  very  rare  in  thesi. 
waters,  though  the  ground-sharks  in  the  West 
Indies  and  on  the  African 


Securito.— The  dangers  arising  from  the  use 
of  ordinary  blasting  powder  in  nory  coal  mines 
have  long  been, recognised.  A  desirable  blasting 
agent  has,  however,  now  been  produced,  as  was 
shown  by  some  recent  experiments  at  Hendon. 
The  new  explosive  ia  a  variety  of  "securite,'' 
which  belongs  to  the  claaa  of  high  explosives,  and 
has  been  in  use  in  Germany  for  the  past  two  years. 
Securite  consists  of  nitrated  hydrooarbons  in  ad- 
mixture with  certain  oxidising  agents.  It  is  the 
invention  of  Herr  Soboeneweg,  woo  has  rendered 
it  (lauieless  when  exploded  by  the  addition  of  an 
Organic  salt  in  certain  proportions.    There  is,  il 

a  not  a  spark  per  as  that  will  explode  tnflsmmai___ 
gases   and   dust.      The    spark     dees  nut  possess 


•rgy 


for 


and  ■ 


tie  action  of  the  organic  salt.  This  salt  does  not 
;duce  the  power  of  securite,  but  increases  the 
olumeof  the  gases  asid  adds  to  the  ex  plosive  force 


of  ti 


■upon 


d.    In 

misted  substance  of  bright  yelk 

n-hygroM'.ipi' — .m 


BEPLIES  TO  QUERIES. 

%*  In  thetr  anwert,  CorropotidenM  art  respeet- 
dly  requtittd  to  mention,  in  each  imlaiux,  las  litis 
ndnumbtr  of  lit  query  aiktd. 

[63484.]— Paper  Organ  Pipe*.— Unfortunately 

live  too  far  away  to  visit  either   of  the  orgao 

_.-iendi  (p.  216,  last  volume),  bat  trust  they  will 

be  good  enough  to  reply  through  these  columns  to 

the   qoery    in    full;  the  organ  builders  here  are 

painfully  mean  about  giving  information.    Could 

not  one  of  "our  "  correspondents  give  inetructinu 

[ha  organ  in  plain  language,  like  Hi, 

the  piano  ?    Mr.  Dresser  promised  to, 

1 I  oan  see,  has  not  done  so.    Original 

query  will  be  IS  months  old  before  I  see  reply,— 

It.    L.  DSIVEB,    Qaeerutown,    South    Australia, 

Jan.  29. 

[64071.1— Xil  me  at  one.— I     beg    to   thank 

W.  H.  L.  S."  for  his  answer,  and  will  be  kindly 

say  if  the  acid  used  ia  hydrochloric  or  nitric?  'The 

"  nsaton*  is  of  a  blue-black   colour,  and  occurs,  I 

ilieve,   only     in    Somerset,    near     Bristol    snd 

lunton  ;    the  lime  obtained  from  it  is  used  for 

agricultural  purposes,  but  is  no  good  fur  building. 


The  st 


I",  ■;..':/' 


1    1867, 


wm  hhimhotm,  '"  "•■",  -"      -mprss- 

and    Facts     drawn     from     a    Ten    Years' 

Hommopathio  Practice."  From  this  I  extract,  si 
being  as  instructive  as  it  is  amusing : — "  J/ercnriw. 
-No  medicine  better  illustrates  the  pracuod 
due  of  the  small  and  infinitesimal  done  of  undi- 
ne than  merenrias.  In  its  crude  form  the  metal 
ay  be  taken  by  the  ounce  without  any  effect, 
ebW  :n.riiicinal  or  poisonous.  Many  years  bask 
chemist  in  a  large  country  town  assured  me  test 
i  thaeve  of  every  aristocratic  or  public  ball  he  add 
lany  pounds'  weight  of  quicksilver  or  ornde  mer- 
cury, the  ladies  having  a  belief  that  when  takes 

ivc.  This  chemist  added  that  he  had  never  heardof 
inyevil  results,  butthataveryconsidcrableamirant 
>f  the  metal  was  always  found  in  an  nnobsnetd 
condition  on  the  floor  of  the  ball-room  after  evsn 
ball.  Now  this  same  harmless  metal,  when  ns- 
chanionlly  treated  so  aa  to  indefinitely  extend  in 

rface  by  subdivision,  or  chemically  treated  son 
cause  its  solubilit/    in    the  animal  fluid* ,* 

iporised  by  heat,  .to.,  then  becomes  a  powerfsl 
--   every  one  knows.     ISlua-pill  and  per 


gone  no  chemical  ohan 


finely  gi 
colour,  and.  i 

important  quality  not   possessed  by  the  ordinary 
securite.     Its  power  is  said  to  be  equal  with  Lt 
of  dynamite  No.  1,  while  its  cost  ia  much  less. 
American  Faetoriee. — Findlay,    Ohio,   ii 
markable  for  its  wonderful  supply  of  natural 
and    has,    therefore,    rapidly  increased  in  to 
facturing  importance.      This  growth  ia,  ho»' 
not  sufficiently  rapid  to  please  local  landowners, 
who  have  lately  held  a  convention  to  the  number 
of  300,  in  which  they  reiulved  to  plau*  one-tenth 
of  their  land,  or  an  equivalent  in  money,  in  the 
bands  of  a  common  pool  to  be  used  as  a.  bonus  in 

terratedin  the  place  will,  it  is  said,  also  be  prepared 
to  subscribe  to  the  stock  of  new  enterprises,  which 
further  have  the  benefit  of  free  fuel,  as  the  city 
gas  trustees  have  decided  to  give  gas  to  manu- 
facturers absolutely  free,  only  requiring  thnt  they 
pay  the  cost  of  laying  pipea  to  their  works. 


i-  merenry  simply  is 

""*")  metal  ha*  undfc- 

'er;  but  five  rrsaa 

a  powerful  pjista,    i 

s  five  hundred  grains  or  five  thousand  fnis* 

in  an  undivided,  crude  state  would  prove  ia*s>  ' 
coons.  Mercury  has  for  generations  been  qassai 
as  one  of  the  few  specifics  known  to  the  medio* 
world.  Quinine,  mercury,  sulphur — eaoh  «■ 
lauded  as  the  specific  remedy  for  its  own  spesisj 
disease.  Hahnemann  may  be  said  to  haTersss" 
the  whole  fabric  of  homceopathy  upon  the  basis* 
the  well-known  curative  sphere  of  these  tars* 
medicines,  and  from  the  demonstrations  that  sesk 
of  these  medicines,  when  given  in  long-ocotiaasa 
over-doses,  will  cause  a  specific  medicinal  disease 
of  its  own  which  closely  simulate*  the  natirsl 
disease  it  cures."— THE  LVDNEV  DISPENSE*. 

[64347.]— Power  of  Solenoids  fTAV-^J 
mation  on  such  a  subject  would  be  moat  likely  ia 
papers  by  Prof.  Ewiog  or  Mr.  Sbelford  PM«M 
A  good  piece  of  soft  Swedish  iron,  well  ajmealsd, 
would  be  drawn  into  a  solenoid  with  more  fores 

than  a  magnetised  bar W.  PE&KEK-HATCOCI. 

[61359.1— "Who atmestl  Bread. — In  answer  si 
"  Elementary  Chemist,"  I  would  first  ask  him  £ 
understand  we  had  been  discussing  "  whole  mes^ 
-  the  seed  or  grain  being  (imply  ji""™ 
down  to  a  proper  degree  of  fineness,  noinini  ™| 
taken  away.  In  that  case  it  would  be  ■  pecfeet 
food,  when  the  greater  part  of  min*^  mattsr; 
aitroW  and  (what  is  required  for  1/g'enio  par- 
r. ,,,„-,  Hi..-  bulky  and  innutritions  ^Wtaooe  rs  re- 
tained. Why  I  said  white  bread  : M  J>«t  won* 
than  useless  ia  because  it  is  *  del.-1"  food  and  Dot 
a  ro*)  Stan  of  life,  ae  the  poor  ulnk  "'  to  be.  AW 
they  not  being  in  a  position  ">  ?<"<***  other  a- 
pensive  articles,  which  ar- »■_<*■»•?  «  "»»**»• 
what  white  bread: 
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[64385.]— Osmnnda  Beg-iHs.— The  royal  faro 
iilike  other  femi— Uku  time  to  grow.    Mix  up 
Mm  peat  mould  with  yellow  loam,  about  half 
hilt,  and  ley  to*  ripened  fronde  on  it,  or  sea 
the    spores  oyer  it.    In  ■  suitable   temperat 
with  plenty  of  moisture,  they  will  germinat 

[64461.]  —  Altering-  Ball  Olronlt.  —  Since 
emtam  explained,  "  K.  M.,"  March  2nd,  yoi 
■ketoh  ii  quite  right,  end  will  work  well  if  jt 
Me  insulated  wiiei  and  make  yonr  joints  tight  an 
Aim.  Staple  the  wiiee  unnlt,  oonneot  wire* 
from  carbon  of  battery  to  ill  the  pushes,  nod  from 


Jinse* 


o  lino  of  battery.    Since  Mr.  K.  T.  Lewis'i 


yosi  take  the  awitoh  out  end  oonneot  all  the 
together,  both  belli  will  ring  at  the  name 

Practical. 

[644(11.]  —  Altering  Bell  Olronlt. 
appended  akatoh  will  show  "  A.  I.  B.  E."  how  hie 
bells  moat  be  connected  no  that  any  of  the  presi 
buttons  will  ring  either  bell,  whichever  may  bo 
•witohed   on.     The   dotted   line   represents   the 

for  part  of  the  circuits.     Thia  ii  the  absuvdest  or' 
tabe  economy.    The  efficiency  of  eleotiic  bell*  ii 


|.  ■  . ■  ■  j  ■■•  u*»iii»u  wuu  lud  lauit  rests  wun  ld« 
t  '■■•b'bT'  Dee  good  Insulated  wire  all  through:  it 
|  *rll  Well  repay  the  email  additional  coat.  With 
fc-MpM  to  the  awitoh,  yon  wilt  understand  that  A 
J-jginiariU  the  centre  on  which  the  awitoh  tunu, 
g-J  tithe)  terminal  for  abop  ball,  C  the  terminal  for 
TWaW  bell.  Your  aketeh  and  description  are  not 
■nit  but  with  the  above  particulars,  yon  should 
bnbletu  turn  the  job  out  satisfactorily.  N.B.- 
— "  'j>  Bolder  all  the  joints  of  the  wires.— 

—it**461']— Altering:   Boll   Olronlt.— To    Ma. 
D-*.  T.  Lb.  wis.— Aa  already  stated,  I  have  no  copy 
Kaf  the  aketeh  by  "  0.  T."  to  which  you  refer,  and 
Pent  tewnfbn  obviously  unable  to  make  the  oom- 
"06  requested  j  and  as  yon  will  not  give  the 
-,.,    -U  pirUeulsTa  asked  for,  it  is  itill  doubtful  if 
E  lye*  understand  what  you  wish  to  do.     However, 
—  —  corrected  the  errors  pointed  out  in  the  en- 
I,  I  infer  that  it  represents  an  arrangement 
ih  either  of  two  bells  osn  be  rung  oe  desired 
f  four  pushes,  the   ourrant  being  di- 
.  _  H.B.  to  B.B.  by  meana  of  a,  two-way 
Jh.    Theoretically,  the   arrangement  of  your 
•i*0?  ■*  correct ;  therefore,  any  failure  to  act 
the  due  to  some  praotioal  fault  in  some  part 
*tbe  circuit,  which  does  not  fulfil  its  rcqaire- 
,    Aa  S.B.  rings  perfectly  when  tha  current 
wricked  into  that  half  uf  the  outer  oirouit  it 
jMI  that  the  fault  liea  somewhere  on  the  other 
1  which  includes  H.B. ;  and  I  have  little  doubt 
t  rf  you  test  this  carefully  from  its  connection 
-ft  the  battery  to  that  with  the  switch,  yon  will 
d  oat  the  name  of  the  interruption.     It  is  pos- 
ts that  there  may  be  a  bad  connection  at  either 
E,  at  a  faulty  joint  or  nnsaipeoted  break  in  the 
I  wire*  connecting  H.B.  to  battery  and  switch  ; 
■  it  is  met*  probable  that  the  fault  is  in  the 
I  rteelf,  acd  that  yon  will  find  it  at  the  contact 
■kar,  if  not  at  the  internal  connection!  of  bind- 
,  texews  or  colli.  With  a  cell  and  s  galvanometer 
-»  iW  season  and  localisation  of  the  fault  should  : 


be  the  work  of  a  few  minutes  only.  Apart  from 
this,  there  Is  no  reason  why  H.B.  should  not  riot 
just  aa  well  as  S.B  does  under  conditions  whiot 
are  identical,  or,  for  the  matter  of  that,  why  both 
bells  should  not  ring  simultaneously  if  yon  sub 
ititute  a  close  connection  or  a  simple  switch  in 

esoe  of  one  working  in   two   directions.— ft.  T. 
BWIB. 


will  salt  any  class  of  small  braaa  oaatlni 
Loam  and  sand  mixed  with  about  equal  parts  will 
make  a  strong  core  ;  but  yon  mnat  blaokwaah  V 
core,  otherwise  it  won't  "akin."—  MOCLDEB. 
*  [64059.]— Oyole  "Wheel*.— I  have  sent  a  rouj 
■etch  of  a  front  bearing,  which  I  hope  will  be 
tome  use.    There  are  twelve  6-16  halls  used.  They 
do  not  bear  on  a  perfectly  round  anrface,  but  aa 
shown  in  sketch.      The  back  of  the  bearing  oaae  1 
shown.    The  apindle  of  hub  is  turned  at  the  end 


trifle  smaller,    about    l-16in.,  for    the    cran 

believe  moat  bearings   sre   made  to  the  asm 

for  roadsters  :  racers  usually  have  j  balls,  with  |j 
instead  of  J  sleeves.  Tricycle  bearings  are  in  some 
esses  larger,  especially  axle  bearings.  The  same 
sited  bearings  ire  used  for  different  heights  at 
machines. — A.  M.  M.  A. 

r64E6!.]  — Unddor.— The  word  "normal"  in 
"O.V'qnery  escaped  my  notice  on  first  reading. 
I  wrote  my  reply  without  having  the  question  at 
hand,  and  believed  it  was  the  resistance  of  the 
rudder  to  the  ahip's  apeed  which  was  in  question, 
which  is  as  sin.  0,  as  I  stated.  On  reading 
"ll.I.C.E.'a"note,  and  again  referring  to  "C.'s" 
query,  I  see  it  was  the  pressure  on  rudder  normal 
to  rudder  blade  which  was  in  question.  That 
pressure  is,  of  course,  as  sin.  '  8  ;  and  I  humbly  beg 
the  book's  pardon..— Frank  Caws,  Sunderland. 
164676.]— Stamping;  Iron  Shoet.— Put  sever 
specifications  of  your  wants  into  your  pocket;  tal  . 
a  walk  through  Upper  Thames-street,  London,  and 
leave  said  inquiries  at  some  of  the  wholesale  gal- 
vanised iron  or  other  warehouses,  and  then  you 
will  get  your  article  at  a  far  less  price  than  yon 
can  possibly  produce  it  yourself  ;  or  apply  to  some 
of  the  metal  (tampers  in  Birmingham,  Wolver- 
hampton, 4c,  where  the  American  stamping 
machines  are  now  revolutionising  the  tin  and 
-iron  ware  trades.  By  the  bye,  how  is  it  that 
_  ish  mechanics  allow  Americana  to  invent  such 
simple  devioea  aooompliahing  such  feats,  knocking 
ths  besotted  English  artiaans,  master  manufac- 
ture!*, and  merchants  down  into  the  gutter '/ — THE 
LYDNEY.   DlSPBKSEB. 

[64685.J— StrwnwtnofJstatoriaJ.- The  formula 
gave  is  used  in  place  of  the  B  D>  of  rectangular 
earns,  and  would  be  put  above  L,  aa  is  usual  with 
ID*.— T.C.,  Bristol. 


S.  M."  by  11 


.    ninations  of  bitter  correspondents,  and II  wc 

gladly  avoid  even  a  repartee  merely  as  such.  But 
'i  self-defence  I  must  ask  lesve  to  reply  to  the 
ivers  scarifying  Hr,  Fletcher  to  unjustly  and 
listakenly  inflicts  on  me.  I  did  not  "draw  on  my 
oagination."  Realising  as  keenly  aa  he  doea  the 
leagrc  information  given  by  many  querists,  I  care- 
fully aent  him  full  details  of  my  requirements.  I 
"'  -jtaak  about  a  "2  or  311.  P.  steam-engine," 
tout  an  air-engine,  which  is  nominally  (HP., 
am  which  givee  out  $H. P.  on  the  dynamometer.  I 
■lent  him  the  patent  specification,  with  fully 
letailed  drawings,  and  an  exact  full-sixed  lection 


drawing  of  the  surface.  On  this  sketch,  which 
Mr.  F.  returned  to  me,  ha  suggested  an  alienation 
which  I  am  most  grateful  to  acknowledge  has 
enabled  me  to  keep  the  coke  fire  going  much  Better 
"---  I  oonld  formerly  do  ;  bnt  ai  regards  the  nae  of 


coke."  Hia  letter  is  dated  Aug.  8, 1886.— T.  F.  S.  T. 

[This  ends  the  matter.  It  is  a  pity  both  corre- 
spondents have  not  more  regard  for  onr  apaae  than 
tofsnoy  readers  value  their  private  squabbles  as 
replies.— Ed.] 

[64617.]— Oano«.— Hiving  waited  anxiously  to 
see  a  reply  to  this  inquiry,  I  was  at  last  gratified, 
if  not  farther  instructed,  Isst  week.  I  think 
"  Golden  Slippers  "  is  probably  right  when  he  says 
that  moat  canoeists  use  a  battened  log  ;  but  I  feel 
morally  certain  that  most  do  not  use  the  type  he 
quotes  :  it  is  without  doubt  an  excellent  arrange- 
ment, but  from  the  amount  of  tackle  it  requires  it 
turns  a  canoe  into  what  I  have  heard  aptly  termed 
a  string-box.  I  examined  the  Nauliiiu  canoe  in 
the  Liverpool  Exhibition,  and  thought  the  sobri- 

Set  moat  appropriate.  If  I  might  suggest  a 
ttened  lug,  st  once  simple  and  effective  in 
arrangement,  I  would  say,  Try  that  on  the  Satrn 
canoe  ;  it  is  fully  described  with  drawings  in  the 
firid  newspaper  of  Nov.  26th,  1887.  If  necessary, 
I  can  describe  the  Bail,  &o.— -Pat. 

[04618.]— Bed  Concrete--!,  am  obliged  to 
E.  M.  Pel  for  hia  reply  to  this  question  in  *  Oun  " 
of  the  0th  j  but  the  matrix  he  recommends  will 
not  make  a  good  surf  see,  and  when  dry  it  has 
rather  a  grey  appearance.  I  want  a  concrete  with 
the  lace  aa  smooth,  and  the  oolom  aa  red,  ai  the 
best  terracotta.— CONCRETE. 

[Better  go  and  see  some  of  Lasoelles'  red  con- 
crete at  121,  Bunhill-row,  B.C. :  that  is  about  the 
best  made;    bnt.    whether    you   will    snoceed  in 


---■ —         give  me  partionlara 

••  i-j  wuere  a  balance  with  auoh  a  beam  may  be 
found.  He  also  states— The  longer  the  beam,  the 
more  accurate  the  balance.  Theoretically,  this 
statement  holds  perfectly  true  ;  but  practically, 
certainly  not.  The  sensibility  of  a  balance  depends 
— assuming  good  knife-edges,  die — upon  the  weight 
of  the  beam,  the  rigidity  of  the  beam,  and  the 
length  of  the  arms.  Now,  it  is  found  in  practice 
that,  although  a  long  beam  should  be  moat  accu- 
rate, It  is  really  not  so;  this  fact  be  explained  by 
the  great  increase  in  weight,  and  loss  of  rigidity 
as  the  beam  becomes  longer.  There  ie  another 
point,  and  an  extremely  important  one — that  is,  the 
longer  the  beam  the  slower  the  oscillation.  Hence, 
by  having  a  long  beam  the  time  taken  to  weigh  is 
greatly  increased.  The  best  balances  are  now  made 
with  beams  aa  short  aa  Gin.,  whereas  the  old  Oert- 
ling  balances  (still  made,  I  am  sorry  to  say),  have 
beams  as  long  as  14in.  To  really  weigh  accurately 
with  a  long  beam-balance  requires  an  extremely 
large  amount  of  patience,  and  I  believe  that  it  ie 


trouble,  and  expends  time  over  an  aocui 
ing  with  a  long  beam.  A  gentleman  of  my  acq naint- 
anoe  who  was  fitting  up  a  laboratory,  and  who  has 
never  used  anything  else  but  a  long  beam,  decided 
against  a  abort  beam  for  the  simple  reason  that 
indications  were  eo  delicate  that  it  was  absolutely 
fraotion  of  a  milligram 

"' ;>"--:-m.    The 

int.  that 

a  short  beam  is  more  accurate  in  all  waya  than  a 
long  beam.     I  may  state,  in  conclusion,  for  Mr. 
Sidney's  benefit,  that  balance- beams  are  now  made 
of  alumini  urn-bronze.— Ch  eh  I  st. 
[6462S.1  - 


-  Cutting1.  —  "  Sydenham  " 

„  a  fog.    Suppose  he  puts  the 

odd  &  ont  of   the  qnestion  in  the   first  instance, 

"■""),  if  his  screw  ware  of  lin.  pitch,  it  would  re- 

e  107  turns  of  screw  to  one  of  mandrel.    Bnt 

leading  screw  being  of  Jin.  pitch,  twice  the 

iber  Of  turns,  or  214  to  1,  will  bo  required,  or 

356  to  4.  What  he  osn  possibly  mean  by  10-6}  is 
cyond  imagination. — J.  K.  P. 
[G4626.]— Model  Loco.  Boiler.— If"  Amateur" 
in  bis  answer  to  query]  will  be  so  kind  aa  to 
fulfil  his  offer,  he  will  greatly  oblige— Q.  W- 
Moors  Loa,  Winafa more-hill,  S. 

[64627.]— Oanatlo  Fotaah.— If  caustic  potash 
dear,  it  la  probable  that  the  carbonate  from 
whioh  you  muat  prepare  it  isstill  dearer.  Will  not 
caustic  soda  serve  your  turn?  If  so,  follow  the 
method  given  in  the  "  Brit,  Pharmacopseia  " — viz., 
dissolve  28os.  aoda  carbonate  in  lgal.  water;  heat 
to  boiling,  and  gradually  mix  12oi.  slaked  lima. 
Remove,  sllow  to  settle,  and  decant  clear  liquid  by 
siphon  into  bottles,  which  keep  olose.t'j  sMv^yA.. 
tporatian.  wil\  -jvii  lice  v&A..— *."*. 


H 
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[64627.]— CanMio  Potajh.— Tbe  simplest  and 
cheapest  way  of  making  tbil  ia  to  take  Box.  of 
carbonate  of  potash,  in  two  pints  of  clean  water, 
and  boil  it  In  a  dean  tinned  saucepan.  While  it  ii 
beating  (with  a  cover  on)  slake  2  or  Box,  of  good 
lime,  and  add  tbil  in  small  quantities  to  tbe  boiling 
liquid,  stirring  and  covering  it  np.  Do  not  do  this 
on  a  cwdry  or  charcoal  fire,  as  it  will  carbonise. 
When  all  the  lime  is  added,  boil  for  a  couple  of 
minutes,  and  cover  up  carefully.  Decant  it  from 
the  sediment  and  evaporate  to  dryness  in  a  porce- 
lain vessel.  The  fused  mill  is  caustic  potash. — 
L.  8ID.VEV. 

[MBIT.]— OWMfl  Potash,  How  to  Make  - 
Procure  tome  good  pearl-ash  ;  dissolve  in  the  pro- 
portion of  ioz.  to  every  pint  of  boiling  water. 
Place  this  in  a  clean  iron  pot,  and  bring  it  quickly 
to  a  boil ;  now  add  loz,  of  quicklime,  which  must 
have  previously  been  slaked  and  rubbed  up  to  a 
cream  with  a  little  boiling  water.  Do  not  add  tbe 
slaked  lime  all  at  once,  but  about  a  toaapoonful  at 
a  time,  bringing  the  liquor  to  a  boil  after  each 
oddilion.  When  all  the  lime  has  been  added,  give 
■  Sua!  boil-up,  taking  care  to  keep  up  the  original 

the  potash  actually  takes  back  the  carbonic  acid 
from  the  lime.  The  vessel  (which  should  be  more 
deep  than  wide)  should  then  he  tightly  covered 
with  a  well-fitting  lid  and  set  aside  for  twenty- 
foor  hoars.  At  the  end  of  that  time  jjtlu  of  the 
liquid  may  bs  decanted  off  clear  and  colourless.  To 
Obtain  the  solid  caustic  potash  from  this,  boil  it 
down  qaiokly  in  a  clean  iron  or  silver  pot  till  it 
flows  like  oil,  and  then  pour  it  on  a  silver  plate  to 
set.  Keep  it  in  well -stoppered  bottles.  Caustic 
potash  doei  not  orystallise. — S.  Bottone. 

[64627.]— How  to  Hake  O&uatio  Potaeh.  — 
Ton  will  find  it  difficult  fl  might  say  impossible) 
to  obtain  your  desire.  Tbe  best  way  for  yon  to 
obtain  caustic  potash  would  he  as  follows.  Make 
a  solution  of  pearl uh  to  about  a  sp.  gr.  of  115, 
this  solution  add  caustic  lime  in  the  proportion 
of  56  parts  lime  to  138  of  pearlssb.  The  liquor 
must  then  be  kept  at  tbe  boiling  temperature, 
either  by  direct  heat,  or  by  pasting  steam  through, 
until  a  small  quantity  of  tbe  liquor  (separated 
from  lime)  does  not  effervesce  when  treated  with 
acid.  When  this  point  is  reached  allow  to  nool, 
and  decant  tbe  clear  liquor.  This  must  then  be 
evaporated  down  to  dryness,  and  the  residual 
caustic  potash  fused,  which  is  then  run  into  some 
convenient  receptacle,  which  must  prevent  aeaeas 
of  sir  and  moisture.— CHEMIST. 


w*wr,  nu-  pearlath,  and  Jib.  quicklime,  pre- 
viously jinked  by  a  small  quantity  of  water; 
allow  the  white  sediment  to  settle,  pour  off  the 
clear  liquid  into  an  iron  pan,  and  evaporate  to  the 
consistence  of  oil,  and  allow  it  to  cool.  The  result 
will  be  a  solid  sake  of  a  dirty  white  colour,  which 
most  be  quickly  broken  into  pieces,  and  well 
stoppered  or  corked  up  in  a  bottle.  Instead  of 
allowing  the  pan  to  cool,  perhaps  it  wonld  he*  better 
to  ponr  the  oily  liquid  out  on  a  marble  or  iron  stab. 
You  oould  get  a  pound  of  it  for  about  9d.  in  Lon- 
don ;  it  will  keep  indefinitely  if  kept  from  tbe  air 
(i.e  in  a  stoppered  battle).  The  above  is  the 
crude  caustic  potash,  which  I  suppose  is  what  yon 
require.— Pm  NCI  I  'la. 

[64627.]— How  to  Make  Cnuntic  Potash.— 
Take  50  grsins  of  quicklime  (CO)  snd  slake  it 
with  water,  little  by  little,  until  a  voluminous 
white  powder  is  formed.  Then  pour  the  mass  into 
about  26000.  of  water  and  agitate.  Then  dissolve 
100  grains  of  potass,  bicarb,  in  I  litre  of  water  in  a 
clean  iron  dish,  and  boil.  Now  add  the  milky 
liquor  first  made  so  slowly  as  not  to  stop  rimlllUnn, 
and  keep  the  mixture  well  stirred,  and  add  water 
to  take  the  place  of  that  evaporated.  To  find  if 
the  action  la  complete,  remove  the  flame  and  allow 
the  powder  to  settle  down,  then  take  a  few  drops  of 
the  clear  solution  oat,  and  drop  into  this  a  little 
HC1   (muriatic    acid).      No    effervescence   should 

and  evaporate  down  in  a  very  clean  iron  basic  , 
the  cleanliness  of  this  depends  the  purity  of  the 
K  HO).  Heat  the  solid  formed  to  redness,  and  pour 
Ml-  fn-cl  In  ■.•..  ...ii  I- 1  ;i  .■!  !■..'!  f.  ;.■[,.-:■  ill. .■■■'.  Tim  i. 
crnds  KHO.  If  desired  pure  this  must  be  dis- 
solved cold  in  alcohol  or  methylated  spirit  by 
allowing  it  to  stand  two  days  ia  a  fink  of  alcohol. 
A  syrup  collects  in  the  bottom  of  the  flask.  This 
is  impurities.  Pour  oil  tbe  pure  liquor,  and  beat 
it  in  a  retort  with  a  condenser ;  collect  tbe  alcohol 
il  the  sol  at  ion  gets 


used  for  hot  pipe  joints;  also  of  what  the  Puri- 
maohos  cement  is  made,  as  both  wonld  often  be 
very  useful  bo  me  and  many  other  readers  of  yonr 
paper.— FBBEO. 


,   and    a  close  one. 


ery  clea 


n(ori 


,e  strong 


if  possible)  basin,  and  heat  to  redness,  and    let.. 

oool,  and  bottle  it.     Commercial   lime   and  potass. 

bicarb,  may  be  nsed,  and  allappars" 

clean.    Glass  mast  not  be  uiert  to 

solutions  of  KHOp  as  it  is  attacks.     _. 

are  the  only  permnsibls  basins, — DELTA, 

[61633,)— Sootoh  Putty.— I  am  mnah  obliged 
tov  T.  W.  B."  for  bis  reply  to  my  query  ;  hui  I 
wWd  thank  him  to  inforui  me  of  what  the  "  Vul- 
thta  "  otaieat  ii  ante,  which  he  says  is  generally 


14-501.    Why  not  get  a  US  wheel?— W.M.  I. 
Dublin. 
[61632.]— Ooprjer  Boiler.—  Don*t  bother  to  rivel 
ieh  a  small  boiler  except  where  ahown  in  sketch 


y    fear    of    back    circulation;    this,    however- 

perds  on  the  height  of  cold-supply  cistern.— 
H.  W.  T. 

[61641.1  —  Oleanlne-  Glove*.  —  Camphene 
(epir  U  of  turpentine)  i*  what  they  use  for  clean- 
'  ig  gloves.  I  have  never  seen  them  do  it,  bat  I 
.jink  it  is  only  a  brush  or  rubber  wetted  with  tbe 
■pirit  and  then  rubbed  briskly  on  ;  they  are  the* 
out  in  the  open  sic  for  the  smell  to  go  oft— 


Make  it  of  No.  18  sheet  copper,  and  nut  in  the  ends 
in  sketch.  It  will  be  quite  safe  at  401b.  prea- 
re.— Chas.  P  bo  vis. 

[64642.]— Hot- Water    System..— To    "  New 

3BSCBIBER."— A,    cold-water    oiatern ;  B,    atop 

tap ;    C,    cold-water    anpply-pipe  to  cylinder ;  D, 

hot-water  circulating  cylinder,  galvanised  iron  or 

copper,  about  36in.  by  20in.,  containing  42  gallons  ; 


E,  safety-valve ;  P.  wronght-iron  welded  boili 
witb  arched  Sue  and  manhole  at  top  (no  flue  should 

Kiss  over  manhole) ;  H,  hot-water  draw-off  pipe  ; 
,  flow  and  rettim-pipes  from  boiler  to  cylinder ; 
X,  pipe  with  screwed  plug  (not  tap)  to  empty  the 
arrangement  in  onie  of  repairs.  The  whole  of  " 
pipes  to  be  lin.  galvanised  steam  tube,  with 
exception  of  the  flow  and  return  pipes  K,  which 
should  be  ljin.  The  hot-water  draw-off  pipe  is 
carried  up  through   tbe  roof,  of  coarse  to  a  higher 

expansion-pipe.  The  littmr"  t.i  t:ie  oy Under  should 
be  by  brass  unions  to  allow  for  removal.  The 
emptying-pipe  X  should  be  for  this  purpose  alone, 


allding 


.    The 


ould  1 


higher 
quite  as  large  as  the  sixe  given,  or  1. 
hot  water  is  likely  to  be  required  at  one  Lime,  a* 
hot  baths  one  after  the  other  in  quick  succession. 
Tbe  boilsr  as  small  as  the  range  will  conveniently 
allow,  but  of  the  best  make  that  can  be  procured, 
and  fixed  in  the  bent  possible  manner.  All  hot- 
water  pipes  and  hranches  to  be  laid  with  essy 
bends,  and  with  fall  towards  tbe  cyliuder.  The 
cold-supply  pipe  C  may  be  bent  to  form  a  trap. 


■Delivery  of  Water  from  m  Pipe— 
•re   n<>  friction  in  the  titia.  main,  or  in 
luge  itself,  the  latter  would  have  regis- 
tered   for°  130ft.    hesd,    130ft.   x_  12inu   x -0311b, 
"  b.   pressure   per   ino" 
uiviogaUlb.leavesC: 

501b.  preisnro 


;<;;,;;;.]- 


I     ,.„,:;.,.   , 


ilied  on  (?)  it  forms  tc 
the    delivery   of    tbe   "  8pi 
Length  of  5in,  pipe  =  47  yards 


mlaUatTxsr 
+  41ft,-18lfi,i 


n  hydriulio  depth  of  Sin,  pipe  —-3 — -■  -Hfc: 


HI,  Then,  if  there  wen.  _- 
id  to  the  upper  end  of  tbe  Gin.  pipe,  tit  . 
would  flow  from  that  upper  end  at  the  foi-  ; 
velocity  (adopting  Neville's  formula),  Its  ; 
be  velocity  at  which  it  woald  enter  the  &sl  | 
.  its  junction  with  the  13in.  main;  that  is  to 
,  the  minus  velocity  =  -  (140  tf -1  x -til 
11* V  -1  *  'S2»  -  -  H'Woft.  per   sec    TW 

1. .-:...    j...  *„   **..    '."'»- ■  -    --   *-n— . 


»J^?- 


per  second  velocity  doe  oulb.  pressure.  Tbsa  .! 
Bli-236  -  l-R'08  =  72038ft.  per  second  velocity, st  1 
which  water  would  flow  from  upper  and  .of  Sis.  I 
pipe,  if  tbere  were  no  "sprinkler  attached.  Is 
order  in  cjnv  the  calculation  with  proper  aeoirscj 
beyond  this  point  the  exact  respective  heights  mi 
lengths  of  the  tubes  which  form  the '•  sprinkle:,1 
as  relating  to  tbe  height  of  the  npper  end  of  Sit 
au piil v  pine,  must  be  anown.  Bat  "IrweUns»s 
oinittiif  to  give  these  ne-ess«y  data.  If  be  will 
give  them  I  will  complete  the  calculation.  Hsu- 
while,  all  lean  say  is  that  the  6in.  pipe  i"" 
ware  no  "  sprinkler ''  attached,  would  dil 
water  at  a  veh»:>tv  of  72  'W  »  SO  *■  4,88 
minute.  One  foot-length  of  oin.  pipe  contsns 
s'  *  -7i5i  x  6-2355  o  -8SI7  gallons.    So  thattsl 

upper  end  of  5in.  pipe  woald  discharge  4^J.ix*lI 
=  3,684  gallons  per  minute.  Then  there  rtfl!» 
main  not  only  tbe  respective  heads,  hut  also  (fat 
diameters  of  the  sprinkler  tabes  to  allow  for,iDi 
also  the  question  of  mean  coefficient  of  criSat, 
which  last  ia  the  question  of  the  problem,  aaii 
very  interesting  one  too.— Fba.nk  Caws,  Sanaa- 
land. 

[64650,]— DealB-ntna;  Machine.— The  err 
spondents  who  have  answered  above  have,  1  this 
omitted  one  very  important  matter  shoot  U 
instrument,  which  I  beve  always  heard  eaUei 
,,..„,["!. ,„;r»ph.  The  table  opoo  whiofa  the  pap. 
to  bs  drawo  on  is  placed,  revolves  by  clock™ 
otherwise  tbe  tracings  wonld  overlap  each  ottu 
If  "Alphsrd"  will  advertise  bis  address,  I  ei 
givs  him  tbe  name  of  a  gentleman  from  whom! 
can   obtiin   full    information  about  it— DOCTM 

Med. 

f  64 'loir.] —Model— The  picking  is  merely  . 
w-niid  round  r.ii!liMv  ,md  firmly.  It  mast  orbs* 
well  lubricated,— W.  PkrheN-Maycock. 

[846o3.]—  Deceptive  Boiler.— The  coojnraniai- 
ions  between  the  gauge  and  the   interior  at* 


[u-tf.W.1  —  Jointing:  Thick  Wood.-H.nsi 
marked  the  face,  sides,  and  edges  of  yoci  besnfe, 
dress  the  edgea,  and  aquare  tbem  from  the  fsei 
side  ;  place  the  edges  to  be  jointed  together,  sat 
apply  a  straight-edge  across,  to  hnd  that  they  eat 
be  straight  when  jointed.  This  done,  Isyths* 
board  on  the  top  of  the  other,  and  mark  on  Wet  I 
edges,  say,  fonrlioei;  ran  a  ga.ge-line  (fronta.J 
sidel  so  as  to  Sad  the  centre,  then  attbteWJ 
centres  bore  a  'In.  hole,  s.y,  Sin.  In  ens  of  lj| 
boards  drivs  in  tight  four  hard  wood  pms,  J«sJ| 
with  coiil  Strom  B,oet  oremp  up  till  oloia, 
leave  it  in  a  warm  place  to  settle.— B.  QUIT. 

[fi4672.]  _  Polishing-  TortoU««uiaU.-f 
woi  k-  should  he  scraped  to  a  smooth  iarfsos< 
a  cabinetmaker's  scraper,  or,  perhaps  bttter. 1 
a  fine  scraper  made  by  grinding  a  rarer  » 
holding  it  at  right  angles  to  the  oU-stoossoi 
produce  a  square  edge.  The  tartoisesbell  III 
polished  with  rottenstone  and  oil,  and  Ssh- 
with  putty  powder.  Works  turned  inslsutti 
be  finiahea  with  a  alight  touch  of  finest  ■- 
paper,  and  then  polished  with  rottenstous  and; 
asWors.-R.  B.  N. 
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]— Oloaod  Oiron.it  Ball  Bimrfn*.— 
circuit "  ball  ringing  is  mainly  adopted 
I  purpose*.  Its  superiority  oi«  the  open 
■Mm  lies  in  the  fast  that  ootioe  la  given 
opening"  of  the  circuit,  which  ii  the 
if  the  mufti  practice.  In  the  ordinary 
.t  becomes  necessary  to  have  a  oontacl- 
iffering  in  form  for  Tariona  purposes  and 
i,  and  which  has  to  be  artf  ully  concealed, 
>  the  leading  wires.  All  thia  entail,  great 
besides  which,  one  can  never  bs  certain 
contacts  and  wires  are  in  proper  order 
.ctually  trying  each.  On  the  other  hand, 
"  cloud  oirooit  "  system,  one  has  merely 
the  wire  in  any  convenient  poeition,  it 
—  ---■*    ,  hidden.    The   very   fact 


ha  method  applicable    __    

r  condition!  that  would  render  the  "open" 
iffinnlt  and  expensive,  if  not  impossible. 
always  be  curtain  that  everything  is  in 
'ha  modern  burglar,  electrically  educated 
■  common  practice  ef  such  matters,  would 
'  make  a  point  of  cutting  all  wirea  that 
I*  path.  From  theae  and  other  obriona 
lions,    it    la    evident   how    perfect,  yet 

protection  inch  a  system  provides.  I  will 
tad  to  explain  the  manner  of  application. 

need  differs  from  the  ordinary  only  In 
igement  of  its  internal  connections  ("*e 

Fig.  1  represents  s  single-alarm  circuit. 


/?*./ 


[64677.]— OlautlntT  Bonis  from  Oastinns.- 
Dip  eastings  In  nitric  aeid,  afterward)  riming  in 
water.  Thia  will  effectually  take  off  the  scale.— W 
Pebrkn-Haycock. 

[6*677.1— Cleaning  SoaJe  from  Outlnga.— 
Iron  oaatlnga  should  be  immersed  for  a  day  or  two 
in  a  dilate  eolation  of  sulphuric  acid.  Propor- 
tions :  3  parte  water,  1  part  acid,  On  removal  front 
the  bath  they  ahonld  be  washed  and  scrubbed  to 
remove  the  sand.  If  too  large  for  immersion  the] 
may  be  wetted  with  a  mop  dipped  in  the  acid 
Brass  oaetingi  ahonld  be  scraped  with  an  old  file, 
and  then  hammered  all  over  with  a  light  hand- 
hammer  ;  heavy  blowa  are  Dot  necessary,  but  can 
should  be  taken  that  they  art  equally  distributed, 
and  that  no  part  of  the  ousting,  however  small, 
'     "  B.  N. 


i tact,  is  unbroken  externally,  there  is  a 
suit,  in  which  ate  the  battery  and  bell 

nsequeutly  the  armature  is  drawn  away 
jontaot  atud  oloae  up  to  the  ooila,  and  la 
—        a  break  o 


>t  required.  Fig.  2  repre 


wall    isparated.     In    oonrae    of    i ._.    

becomes  coppered  when  in  oon'sot  with  the  sulph 

""    L-'  : '  -"inked  by  the  acid.     It  is  prefer 

int  that  portion  of  the  lead  " 
ly  the  acid.  The  height  of  the 
-W.  PBBBBN-MaYCOCK,  A.S.T.B 


[64679.]— Knife- Boarda.— Mine  wi 
covered  with  thick  leather,  which  seems 
out  quiekly.  A  firm  has  sent  me  ehoet  guttapercha, 
which  they  tell  me  in  preferable,  bat  I  have  not 
yet  tried  it.— BOB. 

[6*681.]— Pit  for  Tender  Planta.-Tbe 
cheapest,  and  at  the  same  time  moat  effective,  in 
my  experienoe  is  an  excavation  in  any  dry  sell 
lined  inside  with  food  stiff  pugged  clay.  The  walls 
above  like  a  lean-to  greenhouse,  of  thick  dry  turfi 
oemented  with  wet  day.  and  plastered  withont 
with  oawdnng  and  clay,  in  which  some  pulverised 
oil  cake  has  been  mixed  to  render  the  plaster 
waterproof.  Than  reof  it  over  with  tight  aaan 
frames,  make  an  entranse-door  when  building  o[ 
the  walls,  taking  due  care  there  shall  be  no  entry 
for  front  ur  wind  when  shot  up.  In  severe  weather 
throw  mate  or  worn-out  carpets  over  the  glass. 
This  is  a  "  cold  pit,"  In  which  you  sen  aafsly  pro- 
tect a  multiplicity  of  tender  plants.  A  "  forcing 
pit"  is  mora  expensive  and  troublesome  to  manage: 
even  fine  grapes  can  be  raised  in  them.  The  floors 
of  all  pita  ahonld  have  three  ar  four  ii    ' 

coal-ashes  to  cheek  the  sings  and  wc 

pits,  hot  or  cold,  should  always  f aos  the  south,  and 
lean  to  a  wall  for  strength  and  protection. — BOS. 

[64681.]— Pit  for  Tender  Plant*.— To  com- 
bine economy  with  efficiency,  I  have  found  the 
following  about  the  cheapest  way  of  making  -  -" 


.  tween  the  points  at  which  the  bell* 
it.  A  speoiai  gravity  Daniell  modification 
or  this  class  of  work  ( Fig.  S)  ;  a  narrow 
ider  (die,  about  Sin.),  watertight,  except 
u,  where  it  opens  oat   into   an  inverted 


snlph.    acid.     A 

sol.  of  nop.  sulph.  is  next  carefully  in- 
as  to  displace  the  aoid  upwards.  Crystals 
loeed  In  the  cylinder  to  fill  the  perforated 
l  the  bottom.  From  the  wooden  cover  of 
ik  flat  ring  of  amalgamated  sino  is  sns- 
i  the  dilate  acid.  Care  should  be  taken 
rodnoB  aha  sine  till  the  two  solutions  are 


for  growing  tender  stuff.     A  good-sixed  pla< 
be  erected  at  little  cost,  and  all   the  work  o. 


dona  by  rough  carpenter  and  bricklayer.  The  bars 
can  be  bought  ready  ran,  and  the  glass  in  oases 
eady  cut  to  aire,  and  this   is  the  cheapest  way 


get  it  by  far.  Being  only  a  gardener  by  trade,  with 
only  tha  crudest  ideas  of  carpentry,  and  having  put 
up  an  exactly  similar  place  myself  ^excepting  the 
bricklaying),  I  can  speak  from  experienoe  as  to  the 
ease  of  its  erection  and  Its  efficiency.  Take  out  the 
ground  2ft,  deep,  and  of  tha  sire  it  is  required  to 
make  the  pit.  Have  ilin.  brickwork  run  np  2ft 
above  ground  In  front,  and  6ft.  at  back,  leaving 
spaces  tor  4ft.  wooden  slide  ventilators  near  top  of 
back  wall.  Brink  np  the  ends,  leaving  2ft.  6in. : 
doorways.    Slops  off  tha  front  part  of  Bin.  by  1  lin. ' 


nd  then  glaze.  Then  lay  some  thir 
tar  on  top  of  bask  wall,  allowing  then 
irSin.  over  the  glass  with  a  slight  fall 


planking,  so  as  to  form  the  sill.  Nail  plsos  of 
I  wood,  about  Sin.  by  flirt,  for  bars  to  rest  on,  and 
1  fasten  stout  pieces  of  board  to  upper  part  of  back 
wall  for  ssme  purpose,  letting  the  top  come  flash 
with  top  of  brickwork.  After  fitting  in  the  end 
pieces,  and  nailing  on  the  bars,  prime  all  the  wood- 
work over,  and  then  glaa       **        ' 

to  bang  Sin. „ „_. 

On  tha  slates,  lay  one  oonrae  of  bricks  aide  ways  to 
finish  off  with.  There  is  an  abundance  of  hasting 
apparatus  to  choose  from.  For  a  pit  like  thia,  I 
prefer,  myself,  an  upright  independent  boiler  sat 
In  book  wall,  and  a  4in.  flow  and  return,  pnt 
together  with  rubber  rings,  running  along  under 
stage  dose  to  front  wall.  Have  the  pathway 
bricked  or  tiled,  and  if  the  stags  Is  a  movable  one, 
so  that  it  nan  be  taken  oat  in  the  eummer,  so  much 
the  better.  The  pit  nan  then  be  utilised  for  grow- 
ing melons  or  cucumbers,  and  so  on. — GABDENBB, 


E64G82,]—  Battery  .--Before  being  able  to  answer 
,  it  la  necessary  to  know  what  will  be  the  ex- 
ternal R.  through  which  yon  wish  to  work. — W. 
Prbms-Ma  koock. 

J 64682.]— Battery.— This  query  hss  s  oonsider- 
e  affinity  to  tha  celebrated  question  as  to  the 
nnmber  of  cow's  tails  required  to  reach  to  the 
moon.  As  the  reply  to  this  is,  "  One  if  it  is  long 
enough,"  so  with  regard  to  the  battery,  one  ainglajrod 
of  carbon  11  millimetres  in  diameter  will  give  folly 
20  amperes,  provided  the  resistance  of  the  outer 
circuit  la  low  enough.  To  get  20  amperes  of 
current,  alnoe  the  BJrI.F.  of  chromic  aoid  oall  is 
2  volts,  the  entire  resistance  of  the  inner  and  outer 
resistance  mnat  not  exceed  ,'„  ohm.  We  than  gat 
|L^.2^2^.=  20  amp,.      A  cell  exposing  6eq.in. 

of  carbon  surface  will  have  an  internal  resistance 
of -07  to  'OB  ohm,  so  that  an  out  resistance  of  from 
'02  to  -03  may  be  inserted  withont  lowering  tha 
enrrsnt  below  20  amperes.  But,  of  oourss,  the 
battery  soon  polarises,  and  then  good-bye  to  the  20 
amperes — 8.  BOTTOKB. 

[64687.]  —  Holler  for  DrOP-BoOne.- -Hollow 
rollers  are  largely  used  in  portable  theatres.  They 
consist  of  a  wooden  framework  like  a  skeleton 
roller,  that  ia  to  say,  two  Eat  discs  are  at  each  end 
joined  by  long  flat  laths  very  much  like  the  wooden 
oages  used  to  protect  young  trees,  another  diao  ia 
planed  in  the  middle  in  long  roUen  ~ 
both  light  and  rigid.— Italicuh. 

[6*687.]— Boiler  for  Drop-Boeiie.— I  recently 
had  one  mads  20ft.  long  for  our  dramatic  club,  and 
med  the  only  available  timber,  a  piece  of  Bin.  by 
Bin.  stuff,  rounded.  Of  course,  when  held  by  tha 
ends,  it  sagged  in  the  middle,  bat  when  the  aosns 
was  nailed  on  it  rolled  np  perfectly  even,  as  it  is 
any  tendency  to  sag  in 


They  a 


them 


— Doctob  Med. 


[64687-1 -Holler  for  Drop-Soene.— A  light 
roller  may  be  made  by  fastening  longitudinal 
battens — probably  tin.  by  Jin.  would  do — on  the 
circumference  of  circular  discs  out  out  of  lin. 
plank  and  6in.  or  Sin.  in  diameter.  If  "Obromo  " 
knows  what  is  meant  by  the  "  lagging "  in  aroh- 


of  discs,  not  only  for  the  ropes  to  wind  upon,  bat 
to  give  the  necessary  stiffness,  and  if  battens  of  the 
whole  length  of    the  roller  are  not  available,  a 

S Under  should  be  used  instead  of  a  diao,  wherever 
e  battens  break  joint  in  their  length.  These 
cylinders  should  be  long  enough  to  allow  each 
batten  to  be  secured  to  it  by  two  screws.  The 
discs  (or  cylinder*)  might  be  it L  apart,  -H.  A.  G. 
[  54689.]  -I^oUnohe  Oalla.— If  the  external 
resistance  of  yo.ir  aircuit  is  small,  as  it  evidently 
is  by  your  query,  there  is  an  advantage  by  joining 
the  two  zincs  and  coppers  together,  which  is  what 
is  called  joining  for  quantity  j  but  if  the  resistance 
is  great  it  Is  beat  to  join  in  series,  as  shown  in 
"B.  M.,"  Feb.  S.  The  E.H.F.  of  a  Leolancbe' 
cell  is  about  1*5  volt,  and  it  has  a  resistance  of 
shout  two  ohms. ;  now,  if  you  have  two  cells  joined 
in  parallel  (or  for  quantity),  you  have  only  the 
isme  E.M.F.  as  if  you  had  one  cell- -vis.,  15  volt; 
bnt  at  the  same  tuns  yon  have  only  half  tha  re- 
sistanos — viz.,  1  ohm,  because  the  current  has 
double  the  available  paths  in  the  battery.  Then, 
supposing  you  have  one  ohm  external  resistance, 
it  would  give    1S     -  It  -  |  of   an    ampere  of 

>l  enrrsnt,  and  if  yon  join  in  series,  - — — — - 
=  -  of  an  ampere  only;  bat  If  the  resistance 
(externally)  is  great,  say  SO  ohms,  for  instance,  two 
cells  wonld  give  in  eeries  - — —  ■  -  ampere,  and 
r«lUsl  jJ^  -  £  ampere.-LBWia. 

[64689.]— Looluohe  Cells).— B  very  thing  de- 
pends on  the  external  circuit  resistance.    If  this 
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u  low,  a  larger 
in  parallel,  audi 

[64689.]— Leolancco  Cells  — The  work  yon 
gave  them  moat  have  been  of  low  resistance.  In 
■eries,  yon  double  tbe  voltage,  but  doable  tbe  re- 
sistance alao;  in  multiple,  von  halve  tbe  resist- 
ance—that doubles  the  quantity.  If  your  work 
bad  mnch  resistance,  the  better  results  would  have 
Wen  in  aeriei.  The  beat  arrangement  is  when  in- 
ternal equals  external  resistance. — DADDV. 

[64690J— Blectro  -  Magnet.— To  Mn.  Bot- 
tom:.—In  the  case  described  by  yon  I  should  use 
So.  20  single  ootton-oovered  oopper  wire,  wound 
over  the  iron  after  it  has  been  taped,  to  insure 
good  insulation,  to  the  depth  of  nearly  an  inch  all 
round  on  eaoh  limb.  Certainly  there  is  a  rule  for 
calculating  the  gang*  of  wire.  It  is  as  follows '. — 
Knowing  the  internal  resistance  of  tbe  battery 
which  it  ii  intended  to  nee,  find  by  means  of  a 
table  of  wire  resistances,  what  gauge  of  wire  will 

Siva  an  equal  resistance,  if  wound  on  to  snob  a 
epth  aa  to  treble  the  diameter  of  the  original  iron 
oore  ?— 8.  BOTTOKE. 

[64694.]— Piston.— Torn  a  ring  a  tight  fit  to 
Bylindsr,  and  then  saw  it  through  and  lit  it  in  a 
groove  in  the  piston.  You  will  not  have  half  the 
friction  ai  with  cotton,— T.  C,  Bristol. 

[64698.]— Heat.— At  a  certain  distance  betow 
the  surface  external  conditions  ceaae  to  affect  the 
temperature.  The  depth  of  this  ions  of  constant 
tempera  toe  is  from  60ft.  to  80ft.  in  temperate 
regions.  In  Java  it  is  said  to  be  at  a  depth  of  2ft. 
to  3ft.  only ;  while,  on  the  other  hand,  at  Yakutsk 
the  ground  is  permanently  frozen  to  a  depth  of 
700ft.,  the  effect  of  a  former  more  rigorous  climate. 
Below  the  line  of  constant  temperature  there  is 
found  to  be  invariably  an  increase  of  l°Fabr.  for 
every  60ft,  to  60ft.  of  descent.  Most  careful  ex- 
periments on  the  rate  of  increase  were  conducted 
in  the  deepest  boring  in  the  world, 
near  Berlin  (4,172ft.),  and  almost  < 
'  solid  rock-salt.  There  are,  how. 
variations  in  the  rate  of  increase 
owing  chiefly  to  difference  in  - 
varioos  rooks,  but  partly  owing  to 
of  heat  arising  from  compression,  i  uo  moi 
leas  below  mountains,  as  shown  in  the  Mont  Cenis 
tunnel,  5.2S0ft.  below  the  summit  of  Mount  Frt'jiis. 
It  the  observed  rate  of  increase  continues,  tbe 
temperature  at  50  miles  would  be  ■1,100'  Pahr.,  far 
above  tbe  melting  point  of  the  most  infusible  sub- 
stance. The  existence  of  liquid  matter  is  proved 
by  ejections  of  lava  from  volcanoes,  and  the  close 
similarity   shown  by  lava   from  widely   


:irely  through 
sr,  important 


a  thin  fl 


tibia 


irigin   from  < 
«m  to  im[ 


crust  and  a  molten  interior  -.»,  ■ 
proved  by  Mr.  Hopkins,  who  showed  that  the 
ahell  and  molten  interior  would  not  have  the  same 
movement*  of  precession  and  natation,  which 
would,  therefore,  be  lesa  than  theobserved  amount: 
and  Sir  W.  Thomson  has  shown  that  the  omst 
would  not  support  the  strain  exerted  by  the  tide- 
prodncing  foroe  of  tbe  moon  and  sun,  but  would 
alter  its  form,  unless  the  whole  mass  of  the  earth 
were  more  rigid  than  an  equal  globe  of  glass.  The 
rise  and  fall  of  tbe  tides,  also,  could  not  be  ex- 
plained unless  the  globe  is  practically  solid,  other- 
wise the  sea  and  its  bottom  would 
together.  The  existence  of  solid  m 
temperatures  could  be  explained  ., 
pressure  preventing  liquefaction.  Any  relief  from 
pressure  would  then  cause  local  liquefaction,  and 
supply  material  for  volcanic  ejections.  If  the 
earth  had  a  fluid  interior,  the  present  velocity  of 
n  would  cause  the  elipse  to  be  in  the  pro- 
Si,  whereas  the  proportion  is 


and  fall 


S7S 


o  301.— Sh. 

[64699.1— Soap  Bubbles.— I  have  tried  all  the 
receipts  for  soap  solutions,  bnt  prefer  a  freahly- 
preparsd  solution  of  a  good  soap  without  glycerol. 
The  solution  must  be  quite  fresh,  and  is  best  made 
by  slicing  some  soap  into  a  mortar ;  add  water,  and 
mix  well  with  the  pestle.— SM. 

[64693.]— Soap  Bnbbles.-Make  the  ordinary 
eolation  of  soap  and  water,  and  add  enough  gly- 
cerine to  make  it  fairly  thick,  lie  caret nl  not  to 
add  too  mocb,  as  the  babbles,  when  blown,  will 
only  expand  a  little,  and  then  burst.  I  believe 
this  mixture,  or  something  akin  to  it,  is  sold  by 
several  scientific  novelty  and  toy  dealers  in  London, 
as  I  have  frequently  seen  it  advertised.— S.  S. 

[61699.]—  Soap  Bubbles.  — To  make  those 
pretty  objects,  "rainbow  bubbles."  take  12  fluid 
s    (half-n-pint  and  a  wineglassful) 


distilled  w__._, 

Joi.  Castile  soap,  c 

set  in  hot  water  i 

shake  occasionally  ;  all  will  b 


ir  into  a  pint  bottle, 
an  on  the  hob,  and 
—  _b  melted  in  an  hour. 
Sow  let  the  Quid  stand  quiet  for  a  few  hours  for 
the  impurities  and  colouring  rnittcr  to  subside; 
then  ponr  oS  tbe  clear  fluid,  and  add  8oe.  of  gly- 
cerine, Speoial  glass  pipes  are  made  purposely, 
■Mad  used  to  be  sold  by  Bird,  the  obemist,  Birmiog- 


~-Bos. 

[64700.]  —  Direct  Vision  Spectroscope.  — 
There  is  no  mirror  in  this  instrument.  Tbe  effect 
of  direct  vision  is  obtained  by  cementing  together 
a  series  of  prisma  of  different  refractive  powers 
somewhat  in  the  position  occupied  by  the  following 
letters— AYAV  A,  where  the  A>  represent  prisms 
of  one   kind  of  glass  and  tbe  V's  the  other,— S. 

[64700.1  —  Direct-  vision     Spectroscope.  — 

These  little  instruments  contain  a  combination  of 

or  seven  flint-glass  and  crown-glass  prisms,  so 

truoted  that  while  the  total  mean  refraction 

ted  by  each  kind  of  glass  iseqi 


s  the  o 


t  tarn 


r  uncorrected.    As  t 


of  dispersion  1 
riuciple   of  achromatism  enamea  ns  to   proi 
■  fraction  without  dispersion,  so   conversely  | 

equally  possible  by  the  use  of  two  kinds  of  glai 
dispersion  without    refraction.     But 


<!  ..... 


proc 


Work,"  a 

narvellons  shillingsworlh  of  information  to  any- 
>ne  interested  in  the  aubject  ?— W.  T.  N. 

[64701.]— Ohlretta.— An  ordinary  infusion  of 
ihirctta  will  not  long  esoape  fermentation.  A  con- 
centrated essence  is  prepared  and  sold  by  Messrs. 
ind  Co.,  of  Benares,  and  ia  widely  used  in 

It  "  J.  B."  haa  no  oorreapondents  in  India 

to  apply  to,  I  will  gladly  procure  him  a  bottle  if 
he  will  oommnnicste   his    address.     I   forget   the 

ice,  but  it  is   very  moderate,  especially  at  the 

isting  rate  of  exchange. — H.  A.  G. 

[61701.]— Ohlretta.— I    am    glad    to    hear    of 

lother  triumph  of  my  favourite  herb.  I  do  not 
grudge  tbe  time  and  trouble  of  making  a  fresh 
cold  infusion  ;  but  in  this  winter  weather  it  keeps 

ill.  I  have  some  iu  my  jng  a  week  old,  but  as 
strong  aa  senna  tea,  a  small  dose  being  purgative. 
I  think  the  following  formula  might  answer:  — 
"  i  of  a  walnut)  of  pure  S-icii- 
holm  tar  in  a  quart  of  soft  cold  water  ;  it  will 
absorb  anfficient  of  the  antiseptic  to  suit  your 
purpose  in  two  or  three  daya.  To  a  pint  of  this 
add  a  very  strong  infusion  of  chiretta — say,  a  pint 
— qnite  brown.  "  Tar  water  "  (the  esu  goudronnc 
-f  our  QalUfi  neighbours)  is  a  most  wholesome 
-iquid ;  it  kills  animal  aula,  and  assists  digestion. 
The  piece  of  tar  lasts  for  ever.— EOS, 

[64701.]— Ohlretta.—  Take  Soi.  of  ehiratta, 
chop  it  up  small,  and  boil  it  in  aa  muoh  water  as 
will  easily  cover  it  in  a  covered  veeael  for  half  aa 
hoar,  when  it  must  be  taken  out,  strained  through 
muslin,  and  the  liquid  returned  to  the  pan  and 
bulled  until  its  bulk  is  reduced  to  half  a  pint ;  now 
filter  it  through  paper  and  again  return  it  to  the 
pun,  adding  6oi.  or  Saz.  of  lump  sugar,  and  boil 

iw  prepared,  and  will  keep  good  for  two  years. 
Take  a  teaapoonful    in   a  wineglassful   of  water 

however,  if,  at  tfaia  period  of  the  year,  instead  of 
using  the  rhiretta  alone,  yon  tried — chiretta  herb, 
4os.;  dandelion  root,   ljoi.;  Jamaica  sarsaparilla 

bark,  loz. ;  burdock  root,  joz.  Prepare  aa  above. 
I  should  strongly  impress  upon  you  tbe  necessity 
of  obtaining  the  above  barbs  from  a  highly  re- 
apeatahla  dealer,  if  you  are  not  acquainted  with 
plants  yourself. — BOTANIt-T,  Liverpool. 

1 64702.]— Six's  Thermometer.— If  this  is  an 
ordinary  maxi-tnininiiim  make,  the  tube  appears 
to  have  slipped  down  the  scale  4  of  adegree.  You 
will  now  know  the  remedy. — Daddy. 

[61702.]— Physical  Properties  of  Metals  — 
I  notice,  and  am  not  surprised,  that  "  Young 
Analyst's "    qnery    has    remained    among  the  nu- 

information  about  how  he  obtained  the  fignrca  he 
gives,  I  will  do  my  best  to  tell  him  if  any  known 
properties  of  those  metals  have  env  pfOuottiOa  Id 
the  numbers  he  gives,  if  I  can.— L.  SIDNEY. 

[61704.]— Sulphuretted  Hydrogen.— Pa  rhnps 
the  best  and  simplest  mods  of  generating  the  above 
is  to  keeps  stock  flask  with  a  mixture  of  paraffin 
wax  and  sulphur  in  it.  On  heating  this  H.S  is 
given  off  ia  abundance.— S.  Bottom:, 

[64704.1 —Sulpha re  tt  e  d  H  ydro  gen.— Perhaps 
with  a  little  ingenuity  you  could  rig  up  an 
apparatus  iu  the  form  of  the  well-known  Dober- 
eincr's  hydrogen  lamp,  ami  substituting  a  perforated 
leaden  cup  for  the  sine  block,  which  is  filled  with 
small  lumps  of  ferrous  sulphide.  Kipps'  Bp- 
psratua  does  fur  this  very  well,  and  does  not 
require  the  acid  pouring  off  except  to  supply  FeS 
or  acid  when  one  or  the  other  is  used  np.  Do 
•   fittings      - 


bottle  between  the   _[r. 
liquid  aubmitted  to  the  action  of  It     . 
John    ObST,  F.C.S.,  Analytical  Chem 
oastle-on-Tyne. 

[6470-L]— Sulphuretted  Hydrogen. 


son  go  i 


-Pa 


-Sulphuretted    Hydrogen.  - 


elae  they  will  v 

[64704. 
cheapest 

chimney,  close  the   bottom   with   a  cork   having 
several  boles;  soak  it  well  in  melted  paraffin.  Put 


a  number  of  glass  bead*  in  bottom.  On 
the  sulphide,  close  with  cork  and  deli 
with  stopcock.  Place  in  a  large  glass  js 
ing  diluted  hydrochloric  acid  (1:1).  The 


m!    Ha- 


th ia  form  ia  that  th 
horribly.    A  Kipp  is  the  beat  form.    ._.. 
o  do  with  movable  bottles  connected  by 
ubbertube,  aa  tbe  rubber  perishes  an 
ill. 

[64701.]— Sulphuretted  Hydrogen 
opinion  the  best  apparatus  for  getting  a 
ery  useful  gas  is  tbe  one  devised  by 
'-acting,  and  when  not  in  nae  the  ac 
from  the  FeS,  which  latter  be 
plitrfof  SH,.does  not  oxidise.  I 
0  acid  (one  part  to  two  of  water),  i 
convenient  than  aulphnric  acid 
ia.     First,  diluting  H .SO,  in  any  q 

wh.-n  ll.SO.is  used  being  not  vei 

to  crystallise  and  choke  up  the; 

while  FeCl,  formed  by  the  at 


.able, 


In 


,  the   i 


Clegg,  I  fancy  my  method  of  obtaining 
could  be  utilised  for  obtaining  an! 
hydrogen  by  placing  in  container  ferron' 
-,nd  partly  filling  outer  glass  with   aulpl 


ofthel 


irbym 


rill  h 


re.  The! 


r  else  finely-divided  particles  of  ferrou 
ill  fall  through  into  dilute  acid  ;  but 
at  glass  disc,  fitting  into  bottom  of  cont 
bove  the  holes  will  Ithink,  tend  W  pre 
le  gas,  however,  will  be  mixed  with  free 


rent  the  above-named  apparatus  from  fc 
lowers  to  the  greatest  advantage  unit 
'errous  sulphide  is  consumed  within  a  ah. 
is  there  would  be  watte  of  the  gas,  ow 
nidation. — A.  T. 


[u!7"7.]- 

■on   Oella 


Lalande     and    Chaperon 


ri  in  porous  pot  b-?i 
with  oxide  of  oopper.  that  known  i 
B.M.F.,  I  volt.— W.  FerreS-I 


with  tl 


cplat 


containing  from  30  ti  , 
.  _ ..  sh  ;  in  contact  with  the  iron  you 
oxida  of  copper.  To  prevent  the  csov 
absorbing  carbonic  acid  from  the  atmos[ 
well  to  poor  a  layer  of  heavy  petrolea 
the  can stio- potash  solution.  About  half 
caustic  potash  solution  and  an  ounce  o 
would  be  enough  for  one  charge. — S.  Bo 

[«4709.]-BIoyoles.— The  bent  handle 
be  Bet  by  using  scroll  wrench  ;  the  sami 
crank,  care   being  taken  that   the   spin* 

oken  off.     If  the  spindle  is  bent,  itmaj 


sary  to  take  a 


l  latl 


it  of  whee 


e  pulled  I 


alin 


ith  the  front  oi 
it  of  tl      " 


hot  and  set.  A  buckled  wheel  should  bn 
spukes  loosened  two  or  three  threads,  the 
wheel,  lay  it  on  the  floor,  bearing  on  I 
spindle  of  huh  ;  two  persona  should  ta 
by  tbe  highest  pirts  and  press  down ;  if 
pcrly,  tbe  lower  parts  of  the  rim  will  ri* 
back  to  nearly  their  proper  place,  then  I 

In  loosening  spokes,  be  careful  to  gires 
the  same  number    of  turna    ot    tarsal 

tightening  the  same,  but  not  all  at  Dan 
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E  succeeding,  take  the  job  at  once  to  i 
lar.anddont  go  infor  another  otopper 


toilet  are  of  different  di 
"ng,  «nd  are,  therefore, 
alue  u  teats."     Foe  f urtbi 


is.  Above  will  out  off  et  i 
Ivissble.  Work  at  about  I 
200  revs,  to  get  i  horjo-p 
say,  3ft.    by  2ft.,  or  a  lit 


;lue 


?— 8m. 

— A  properly-made  dynamo, 
ould  light  five  or  alx  10cp. 

oout  uu  ohms  cold  resistance  but  the 
b  of  wire  given  are  faulty  is  many 
Firat,  No.  22  la  too  fine  for  tbe  arma- 
a  tbe  quantity  of  No.  30  on  the  F.M.  ia 
or  a  series- wound  machine,  ani;  .  .  ■ :. 
i.  Put  31b.  No.  30  on  the  armature,  and 
lb.  No.  22  on  the  Geld.  Connect  up  as 
ecbine.— S.  BoTTONE. 
— American  Orntn. — Your  query  is 
ive  10  be  answered  in  the  "  E.  M." ;  but 
1  forward  me  your  address,  I    will  give 

help  you  require.— A.  DlCKj-.i;;,.  ,>un- 
tingalf-lane,  London,  8.W. 
— Amerioan  Organ. — For  tbe  benefit 
"  and  other  interested  readers  I  send  a 
ication  for  a  2-manual  American  organ. 
'EB  MANUAL  (2|  rows  of  reeds), 
i  Stopi.  I  Treble  S:   -. . 

4ft,   Flute 4ft. 

8ft.  j  Dulciaua  8ft 

ipler.  Celeste  8ft, 

j  Forte,  2. 
B.  MANUAL  (3  rowa  of  reeda). 


idera- 


>  Stops.  Treble  Stops. 

16ft.    Clarionet it 

8ft.    Melodia     ■ 

8ft.    Oboe  t" 

Br.  Treble  coupler. 

EGAS    (2  sets  of    16ft.  reeds,  30  no 
eaoh). 

don 16ft.  |  Violonoello ■ 

deal  stops,  manual  coupler,  and  pedal 

coupler. 
unroe's  reede  and  cavity  boards,  C  aca 
!  treble  registers  be  of  3  ootwCM,  m 

,  as  dulcet,  echo,  piano,  dolce,  io.,  unl. 
tifj*  a  liking  for  a  display  of  stop  kuo 

have  a  vox  hnmana  to  uppti  maun 
e  pleased  to  aeud  a  drawing  of  aunul 
nt  of  2-mannal  aotion  to  "  W.  E.,"  fi 

if  he  requires  it.  Tbe  different  nualit: 
pend  chiefly  on  the  voicing  of  I 
with  other  couditiona  of  mo,  or  . 
e.  Each  note  throughout  a  regit 
ve  its  distinct  character  ot  torn.  ■> 
i  promptneat  of  speech.  Thia  .... 
inly  be  successfully  accompli*  hed  by 

ke  a  reed  do  something  more  t'uiti  :u:,kr 
t  may  add  that  if  "  W.  E."  baa  never 
American  organ  before,  he  bad  better 
aller  instrument  before  be  attempts  so 
fair  aa  he  proposes.  It  requires  no  imall 
practical  experience  to  tnrn  out  a 
instrument    worth    listening    to. — G. 

—Air  Cheat.-  As  the  pressure,  what- 
y  be,  sets  on  the  water  as  well  as  the 
simply  baa  tbe  effect  of  putting  as  much 
a  the  float  upwards  as  it  has  downwards, 
effect  of  the  pressure  is  neutral  iscd.— - 
itol. 

—Faulty  Loco.— Aro  the  eccentric  rods 
a  tbe  rig  bt  ends  of  the  slotted  link?  1 
ink  not.  If  they  are,  the  vs  ■■  ■  wants 
by  the  nuts  at  each  end,  unless  valve  ia 
in  which  ease  I  think  the  rod  must  be 
'.  C ,  Bristol. 

—  Podnra. — The  animal  found  by 
probably  Afachilti  poigpoda,  which  has 
isversely-marked  scales,  and  is  cuuiruoii 
boards.  I  have  never  found  the  Podnra 
t  believe  its  habitat  is  in  dry  banks  anil 
lon't  think  it  ia  very  common. — Doctoh 

—Podnra.— The  Fodura  plrimlxa,  or 
I,  is  a  little  wingless  insect  that  is  some- 
id  among  the  sawdust  of  wine-cellars,  in 


r  dec 


lyiog  w 


ia  of  the  peot 
i  name.    The 


a  flea  by  m 
all,  whence 

er  of  the  microscope,  look  lib  e  watt 
bey  can  be  aeen  at  their  beat  undi 
rted  Jin.  objective  by  transmitted  lij 
liter    ("The   Microscope ")    says:  ■ 


,  by  n 


■es  of  strength  of  mark- 
is  of  uniform 
istion  "  I.  C." 
had  better  refer  to  Hr.  Beck's   article  "  On  tbe 

Scales   of   Lepidooyrtu* ?    hitherto   called 

Podnra  Scales  and  their  Value  as  Testa  for  tbe 
Miorosoope,"  ia  Tram,  of  Micro.  Soc.,  N J3.  Vol.  X. 
(1862),  p.  83,  and  to  "The  Microscope,;  by  Dr. 
Carpenter,  pp.  101,  ITS,  G07,  and  658.— S.  S. 

[64720.]— Podnra.— The  "fish-like  inaact"  de- 
scribed by  "  I.  G,"  is  a  Lepisma — a  creature  which 
differs  in  ever;  particular  from  the  Podure.    It  is 
about  Of ty  times  bigger,  and  its  scales  are  entire]* 
------    --J   in   so-called  "markings, 

Podnras  are  also  vastly 
srous ;  they  are  abundant 
nearly  everywhere  in  damp  places — gardens,  cellars, 
walls,  Ao. — but  frequently  escape  observation,  on 
account  of  their  small  aire  and  neutral  colour,  and 
aa  easily  escape  capture  by  the  activity  of  their 
movements,  and  tbe  facility  with  which  their 
mnsonlar  forked  tails  enable  them  to  spring  into 
the  air,  after  the  manner  of  to;  jumping  frogs. 
"  I.  C."  will  be  most  likely  to  find  them  by 
sprinkling  a  little  oatmeal  on  a  piece  of  white 
paper  or  a  plate,  and  placing  it  in  any  damp  plsoe 
on  tbe  ground.  He  must  not  look  for  anything 
larger  than  the  letter  I  in  this  sited  type,  and  the 
best  way  to  catch  them  unhurt  ia  to  put  a  email 
inverted  teat  tubs  over  them,  into  which  they  will 
speedily  rnn  or  jump.  They  will  live  end  multiply 
in  a  fern  case,  or  in  suitable  cells,  in  which  they 
may  be  watched  with  great  interest  under  tbe 
miorosoope.  A  saucer  or  milk  placed  outside  tbe 
garden  door  dally  for  my  oat  is  frequently  found 
covered  with  numerous  dark  specks,  which,  on  in- 
spection,are  seen  to  be  Podnra,  which  have  jumped 
in  and  got  drowned.  There  are  many  species;  but 
those  most  commonly  found  bear  scales  with  mark- 
ings similar  to  those  usually  figured  as  test  objects. 
Though  seemingly  black  by  contrast  when  they 
run  across  white  paper  or  fall  into  the  milk,  they 
are  usually  of  a  leaden  colour,  and  when  seen  In  a 
bright  light  shine  with  a  pearly  iridescence  from 
diffraction  of  light  by  their  scales.— F.  R.  M.  8. 

[64721.]— Crystallisation.— Ton  will  find  it 
very  difficult  to  prevent  crystallisation.  Even  a 
slight  change  of  temperature  may  cause  a  deposit 
of  the  salt.  Ths  only  thing  I  can  adviso  ia  to  keep 
in  s  cool  place  where  tbe  temperature  is  constant ; 
and  also  keep  covered,  in  order  to  prevent  evapora- 
tion.—Ch  KUIHT. 

[64721.]:—  Crystallisation.  —  Perhaps  if  the 
querist  suspends  a  crystal  of  sulphate  of  soda  bya 
string  in  his  vat,  he  may  divert  the  crystals 
from  forming  on  the  stuff.  Perhaps,  of  all  salts, 
Glauber's  crystallises  with  tbe  greatest  ease,  suoh, 
indeed,  that  this  property  haa  formed  the  basis  of 
many  ourious  experiments,  and  "chemical  conjur- 
ing trioks."— L.  Sidney. 

.1 — Crystallisation. — Thia  query  ia 


utkm,  whioh  would  prevent 
Water  would  also  do  this,  but  in  time  wilt  gradu- 
ally mix  with  the  denser  liquid  below,  and  so 
weaken  it  by  diffusion.  If  you  will  say  for  what 
purposs  you  require  this,  perhaps  somebody  can 
say  what  kind  of  apparatus  will  suit  best.  Could 
you  not  use  a  more  soluble  salt  (deliquescent), 
whioh  would  not  crystallise  at  all  ?— PkixcIFIA, 

i64724.]— Bronzing;  Green. — Spoo  gives  strong 
-ammoniac  and  water  bath  for  a  few  days,  wash, 
and  dry  slowly ;  or  auapend  them  in  a  vessel  con- 
taining some  chloride  of  lime  till  of  the  required 
depth  .of  colour.— DADDY. 

[64725.]— Brothers-  and  Sistere-in-I^w.— 
This  relationship,  although  unreal,  and  only  the 
outcome  of  our  civilisation,  ia  not  dissolved  by 
death;  witness  the  illegality  in  this  country  of 
marriage  with  deceased  wife's  sister. — B.Sc,  Ply- 
mouth. 

[64720.]—  Brothers'-  and  Blsrten-ln-lAw.— 
Oh,  no  I  "  Inquirer  "  cannot  so  easily  shake  off  the 
mother-in-law  incubusl  He  had  better  help  to 
get  the  Deceased  Wife's  Sister  Bill  passed,  and 
then  hs  may  have  the  chance  of  marrying  twice 
with  only  one  mother-in-law.— NEPHESH, 

[64726.]— Brother*-  sod  8f atera-ln-  L»w.- 
This  is  a  enriona  question.  According  to  tbe 
"Table  of  Kindred  and  Affinity"  at  the  end  of 
tbe  Book  of  Common  Prayer— (17)  A  man  may 
not  marry  his  wife's  aiator  (aiater-iu-law),  (12) 
neither  oan  he  marry  bis  wife  s  mother  (mother- 
in-law).  Firstly,  with  regard  to  the  death  of  a 
man's  wife,  I  should  say  that  the  relationship 
between  him  and  his  brother-in-law  is  maintained 
after  her  decease  moat  certainly,  because  it  ia 
illegal  for  him  to  marry  his  sister-in-law  (she 
being  a  relative  in  the  second  degree  of  affinity), 
and  ae  hie  brother-in-law  stands  in  the  same  posi- 
tion towards  the  man  sa  the  aister-in-law  (by 
affinity)  ;  and  as  the  decease  of  "~~    


does  not  alter  his  a 


n-law's  position  towards 


him,  howl'oan  the  brother-in-law's  beshauad? 
The  Illegality  of  marrying  a  "deceased  wife's 
sister,"  however,  seems  very  likely  to  be  a  thing 
of  the  past  In  a  year  or  two.  A  man  may  not 
marry  his  mother-in-law,  as  It  is  forbidden  by  law  i 
therefore  the  relationship  la  continued.  Secondly, 
a  woman  may  not  marry  her  husband's  brother 
(brother-in-law),  and  I  should  think  that  her  rela- 
tionship is  continued  with  her  sister-in-law  arid 
mother-in-law.  Of  course,  a  man  is  not  legally 
bound  to  support  hla  mother-in-law,  sister-uAaw, 
or  brother-in-law  any  more  than  they  are  compelled 
to  support  him. — 8.  S, 

[64727.]— How  to   Halt*  Oanstlo  Potaan.— 


il  1  part  of  potassium  carbonate  with  12  o 
er,  adding  a  small  quantity  of  slaked  lime  * 
I  reaction  chalk  is  formed,  which  falls  t 


bottom,  cauatio  potaah  remaining  in  solution.   The 
clear  liquid  should  then  be  removed  to  another 
vessel,  and  evaporated  to  dryness. — COLON  BL. 
[64728.]— I*  &  8.  W.  B.  Slna-lo  Bxpre— «■ 


itl 


however,  I  belie' 

ia  use—  fis,  the  " Canute"  and  the  "Hsvelook," 
and  they  sometimes  ran  the  Jersey  Spsoial  to 
Waterloo.  1  fancy  that  the  old  Havalook  is  now 
used  a*  a  portable  boiler  only  somewhere  down  the 
country.  There  were  also  two  more  singles,  both 
called  "  Queen,"  one  built  by  Messrs,  Sharp  and 
Co.,  and  long  since  disused ;  the  other  designed  by 
Mr.  Boettia,  and  now  turned  into  a  four-wheel 
couple,  and  still  in  existence. — S.  3. 

[64728.]— In  and  8.W.B.  Sln«Ie  Expresses. 
— By  a  most  peculiar  coincidence  I  was  talking  to 
a  friend  on  the  line  only  a  few  days  ago  about  these 
very  engines.  There  is,  to  the  best  of  my  know- 
ledge, only  one  left— the  old  "  Queen  "—and  I  have 
not  seen  her  for  a  considerable  time  past.  She 
sometimes  used  to  run  the  Jersey  special  from 
Basingstoke  to  Waterloo,  but  was  really  kept  more 
for  show  than  anything  else,  being  the  only  single 
engine    on  tbe  fins.    She    hss    doubtlessly  been 


powerful  of  two  lights,  put  them  near  together  at 
the  same  distance  from  a  scrsen  or  white  wall ; 
that  which  oasts  the  darkest  shadow  (of  the  finger 
to  wit)  Is  the  stronger  light.  The  decrease  of 
light  is  as  to  the  square  of  the  distance ;  there- 
fore, if  shadows  are  equal  when  one  light  is  double 
the  distance  of  the  other,  and  the  square  of  2  being 
4,  one  has  four  times  the  power  of  the  other. — 

DADDY. 

[647B0.1— Photometry.— To  estimate  o.p.  of 
any  light,  a  standard  sperm  candle  ia  placed  at 
one  side  of  a  screen,  and  the  burner  to  be  tested  at 
the  other  side.  The  screen  is  a  sheet  of  white 
paper  with  a  spot  of  grease  (spermaceti)  upon  it, 
the  burner  is  moved  until  the  spot  just  disappears, 
the  lights  are  then  aa  the  squares  of  the  distances. 
It  ia  usual  to  place  tbe  caudle  lft.  from  the  screen, 
tben  the  square  of  the  distance  in  front  of  the 
burner  is  equal  to  the  candle-power.    The  various 

Ehotometsrs  are  adaptations  of  the  same  principle, 
ut  with  provision  for  ascertaining  the  resulu 
accurately  and  conveniently.  To  compare  two 
lamps,  place  them  several  feet  apart;  in  a  room 
without  other  means  of  lighting,  and,  if  possible, 
with  a  dark  wall-paper  without  mirrors ;  between 
them  place  a  sheet  of  white  paper,  and  open  the 
paper  set  upright  a  piece  of  wood,  or  anything  to 
catt  a  shadow  upon  the  paper.  Move  the  paper 
until  the  shadows  are  equal  in  intensity.  Measure 
the  distance  each  is  from  the  wood  whioh  casta 
the  shadow  ;  the  Square  of  the  two  distances  will 
give  the  relative  values  of  the  lights.  For  example, 
assuming  one  to  be  2ft.  and  tbe  other  Sft.  from  the 
wood,  the  lights  will  be  as  4  to  9.— HALL. 

[64730.]— Photometry.  —  To  test  the  caudle  ■ 
power  of  artificial  illuminants  accurately  requires 
an  elaborate  apparatus;  but  "Essex'1  may  find 
the  following  description  of  some  use : — A  Buuaen 
disc  of  psper  is  held  in  an  upright  position,  and 
the  lights  to  be  contrasted  are  placed  one  on  eaoh 
side  of,  but  at  some  distance  from,  the  disc,  in  such 
a  manner  that  a  straight  line,  if  extended  from 
light  to  light,  would  pass  through  tbe  disc  at  right 
angles  to  Its  surfaces,  and  also  through  eaoh  flame 
midway  between  its  apex  and  base.  The  weakest 
light  to  be  then  moved  towards  the  disc  until  it 
becomes  equally  illuminated  on  both  sides.  The 
distance  from  tbe  disc  to  the  centre  of  eaoh  light 
is  then  measured  and  squared,  and  the  quotient 
resulting  from  the  division  of  one  of  the  squares 
by  the  other  gives  the  relative  illuminating  power 
of  tbe  flames.  If,  for  example,  one  of  the  lights 
were  lOim,  and  the  other  60iu.  from  the  disc,  the 
square  of  these  numbers  being  100  and  2,000,  and 
the  latter  divided  by  tbe  former  would  give  the 
value  of  the  greatest  as  20  times  that  of  the 
'weakest  light.  All  testings  must  be  made  in  a 
room  that  is  well  ventilated,  free  from  draughts 
and  vibrations,  and  where  no  light  oan  penetrate. 
Bnnsen  discs  can  be  obtained  from  any  wholesale 
chemist.— J.  PickebsmlL,  Newoastle-on-Tjne, 
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[64781.]— BrUltantln*.  —  The  following  two 
formulas  for  making  brllliantine  are  given  in 
"  Beasley's  Druggist's  General  Receipt  Book": — 
lit.  A  solution  of  oestar-oil  in  esn  de  Cologne, 
1  pert  to  4.  2nd.  Glycerine  and  no  d*  Cologne,  of 
each  1  put ;  honey,  2  parte ;  rectified  spirit,  i  part*. 
— ITALICUS, 

[64782.]— Tolenoopo  Objeot-QUae  for  Flioto- 
gnpliy. — A  l|in.  good  aohro.  teleeoOLe  objeot- 
glass,  16in.  focus,  should  nuke  a  landscape  lent 
that  will  produce  ■  picture,  bat  not  like  those 
specially  designed  for  the  purpose;  the  Bin.  will 
probably  require  a  camera  of  unworkable  length. 
The  sire  of    the  pioture  depends  greatly  on    * 


light 
aoid 


[64734.]— Hncing<  of  Engine*.— II  the  Teasel 
pitches,  or  wevee  recede  from  propeller,  of  course 
the  engines  will  race. — T.  C,  Bristol. 

[  64786.  ]-Lightnlnnv- There  are  two  wiyi  of 
doing  this,  and  I  will  give  both,  ao  that  "  Grot " 
may  oboose  for  himself.  The  ftnt  ia  by  means  of 
lyoopodinm  (procurable  at  moat  chemists).  Take 
■  pair  of  bellow*  and  join  a  piece  of  indierubber 
tubing  about  4in.  long  and  Jin.  diameter  to  the 
noatle.  Connect  a  pieoe  of  glaaa  tubing  slightly 
larger  in  bore  and  about  the  same  length  to  the 
inrtiambbar.  Open  the  bellows,  fill  the  glass  tube 
Marly  full  of  lyoopodium,  and  give  a  sharp blast  oyer 
the  name  of  a  smell  spirit-lamp,  when  a  great  vivid 
streak  of  flame  very  much  resembling  lightning 
will  shoot  Out.  The  second  one  is  by  means  of 
~  "oh tiling  paper.  Mix  five  drachms  of  strong  nitric 
lid  with  an  equal  amount  of  strong  sulphuric  in 

glass  vessel,  and  after  the  mixture  has  cooled 
immerse  Id  it  some  thin  dry  unsized  paper,  pressing 
it  down  with  a  glaaa  rod,  covering  the  vessel  with 
a  glaaa  plate,  and  leaving  it  for  a  quarter  of  an  hoar 
or  so.  Lift  the  paper  out  with  the  glass  rod,  put 
it  Into  a  bucket  of  water,  and  wash  it  thoroughly 
till  it  no  longer  reddens  bine  litmus  paper.  Dry 
very  gently,  and  be  very  careful  not  to  get  any  of 
the  aoid  on  your  hands. — S.  8. 

[64738.]—  Differential  Oaloulun.— This  baa 
nothing  to  do  with  Taylor's  theorem,  nor  with  the 
equation  to  the  tangent ;  bat  a  simple  geometrical 
construction  wfll  make  matters  clear.  Draw  two 
Unea  at  right  angles  to  represent  the  axes  of  x  and 
y,  that  of  x  horixontal  and  y  vertical.  Then  draw 
any  curve — say  a  parabola — with  vertex  at  origin 
and  focus  on  axis  of  z.  Measure  off  any  distance 
x  from  the  origin,  and  draw  the  corresponding 
ordinate  y  to  the  curve,  and  draw  a  tangent  to  the 
onrve  at  that  point;  then  measure  off  a  further 
distance  h  along  the  horixontal  axis,  and  draw  a 
vei  tical  ordinate  produced  till  it  mcete  the  tangent 
— the  length  of  this  ordinate  from  axis  to  tangent 
sal)  yr  From  point  of  contact  of  tangent  with 
carve,  draw  a  horizontal  line  at  right  angles  toy,; 
we  Urns  have  a  right-angled  triangle,  the  base  of 
which  is  A,  and  the  altitude  is  the  difference  be- 
tween j,  and  g.  The  diOerential  coefficient  zS 
or/1  x  ia  the  trig-tangent  of  the  angle  made  by 
the  tangent  with  the  axis  of  x— that  is,  ft  ~  If 
Hence/1  x  aa  *!_T.i?,  pntting  fx  for  y,  and 
therefore  y,  -.  fx  +  kf>  i.— M.I.C.K,  Bath. 

[64780.]— Differential  OaOonlnsk— The  ques- 
tion is  not  very  clearly  expresaed,  and  1  am  by  no 
means  sure,  therefore,  that  the  following  explana- 
tion of  the  mode  of  finding  the  equation  to  a 
tangent  will  help  "  G.  C."  out  of  his  present  diffi- 
culty. I  presume  that  he  takes  x  y  for  the  co- 
ordinates of  the  point  P,  where  the  tangent 
touches  the  carve  y  =  f  (x),  and  y,  for  the  ordinate 
of  some  other  point,  not  on  the  curve,  bat  on  the 
tangent.  His  difficulty  ia  apparently  centred  in 
this  yT  But,  in  finding  the  equation  to  the  tangent 
at  P,  we  have  no  need  to  trouble  ourselves  about 
the  value  of  yr  Suppose  Q  to  be  another  point  on 
the  onrve,  having  for  its  co-ordinates  t  +  A,  y  +  k. 
Then    -  -  ia  evidently  the  tangent  of  the  angli 

which  the  chord  P  Q  makes  with  the  axis  of  x 
Now,  by  turning  the  chord  round  the  point  P  we 
can  bring  Q  aa  near  to  P  as  we  like,  and  when  the 
din**"""  between  these  points  vanishes  —  that 
ia,  when  the  chord  becomes  a  tangent  — —  beoomee 
■  ? .  Hence,  if  x  =  a,  y  —  b  be  the  oo-ordinato 
of  P,  and  in  the  corresponding  value  of  '-j^,  tin 
equation  to  any  line  parallel  to  the  tangent  is  o; 
the  form  |f  =  m  f"  +  c,  where  x*  y  mast  not  be  con 
founded  with  the  co-ordinates  xy  of  the  onrve,  an< 
c  is  an  arbitrary  constant.  When  this  line  coin 
eides  with  the  tangent  at  P,  the  oo-ordinates  o: 
P satisfy  its  equation  ;  and,  therefore,  c  =  b  —  ma 
Therefore,  for  the  equation  to  the  tangent,  wi 
have  y  =  <n  x"  +  6  —  n  a ,-  or,  ss  it  is  often 
written,  #■  -  i  m  m  (V  -  a).— J.  R,  C,  Charing. 
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.    Bearers  [or  Cutler's  Wheels,  HI- 


QUERIES. 


[64741.]— Spongy  Platinum.— Would  any  of  our 
hemlcal  readers  lolorm  me  ids  war  the  spongy  platinum 
i  madr,  as  need  In  the  self -Igniting  hydrogen  lamps, 
nd  bow  Is  It  used  for  (gutting  >— BiPERmnsTim. 

[e*74J.]-»ltron*  Oxddo.-How  can  I  destroy  the 

Vault  be  muoh  obliged  to  some  of  "ours  ■  for  informa- 
B84.— Sir  kbimbs  tsb, 

[M74i.l-Pnint  for  Bloyolen— Will  some  reader 
re  used  In  making  blaoi  Faint  for  blcjuln  !— Cyclist. 

[64744.]- Pure  Zlno-— Will  some  fellow-reader  kindly 


B.0W  I  01 


cally  vi 
[bare  a  quantity  cf 
r  the  separation  of 
aide. —  Can   any 


[04740.]    Spirit   "Varnlah 
rood  together  to  be  as  itrong  as  glua !— Woon. 
[64747. ]-Cement  —  I  iball  be  gladlfenyooi 


Orough  boiler,  rlveli  lln.  apart.  Oat  end.,  ,in.  rod  througl 
Dglne  it  would  work  properly.— E.  T. 
[«74».]  —  Oold  Lettering  on   Cloth  -  bound 


[S4760.]-Dln.phra.gm  of  Tel  ophone  —Will  som 


[B4760.]- 


'or  the  diaphragm 
1  the  magnet  most  be 
164JM,]  -Plan    Oolonrlnc-wm    anyone    kindly 

welted  contract,  or  dry  perfectly  smooth  7    I  nnd  the 
large  Bat  tints  puoker  la  drying —NO  S10. 

[0  ilia.]— Storage  Tanks  for  Ooal  Tar.~Oan  any 
reader  inform  me  wbctber  underground  tanks  nude  of 


.blog  I  oan  ml 


[«47B4,]- Percentage  of  Oxygon.— will  u 
Joun  Oroy,  P,OA,  kindly  eiplaln  to  me  how  to  Bali 

no  excess  oxygen,  and  that  BaO„  If  oompletely  oil 
contains  100  per  oeot.  ?— A  Wokkk.in. 
[S17B!,]— Expaualon    on  Freaalng.— It    li 


If  thsre  are  only  a  few  which  do  expasrl,  I  si 
glad  of  a  list  giving  the  temperatures  and  (he  pn 
ata  tnoraweln  bulk.— I.  S.  doom" 


tried  In  th , 

,  e„.  „ jms  again,  but  only  aha  green  caas  as 

■en  formed.  I  should  be  glad  to  knew  bowl  ssajp 
ooe  the  chrome  -  alum  erjstal  with  osraussi,  ■ 
rbethor  there  Is  any  way  of  preserving  loess,  I  * 
pmiooily  obtained  became  opaque  from  the  Is 
of  a  kind  of  omst  on  the  surface.— X. 

[64745,1-  Enginn. -Hiring  aa  cM-beUaasi 
engine  of  I0B.F.  nominal  WOTklDg  a  Bonr-miU,  a 
log  tbeooal  oonsamption  very  beery,  I  would  feel 
If  anyotyourpraollcal  corrsipgndeato  would  ad 
regarding  the  beat  style  of  engine  to  adopt,  or  sat 
ideai  about  the  adTiiablllty  of  adopting  the  Ids 
type  of  engine  and  holler  combined,  for  BSswsaxoi 
and  day  running.  The  old  boiler  la  qualified  to  e 
some  y.»r.-dluienilomi  being  M  by  14,  and stla.] 
with  double  Unea,  cot  would  Be  dieaarded  ta  fee 
new  outnt  If  oonaldered  more  serTlceablo.— Sxan 
[61756,]— Iron  Ciatera.— Would  earns  reader 

to  find  the  proper  position  and  strain  on  wren_ __ 

tie-rods  aorosi  a  cait-lioo  sisters,  10ft.  long  gf  ML  SJ 
bynjit.  deep!    I  nadentand  tie  proper  suae  Is  si  I 

formnla  I  have,  and  have  the  Impression  that  ll  In*  *" 
one-tblrd  of  the  depth  from  the  top  of  watex,  bat  eg 
like  to  know  more  soourately.  Also  is  there  any  fans 
for  the  thickness  of  the  plates,  end  the  else  ana  saM 
of  belts  according  to  the  pressure  T— J.  fl.  Q. 
[H7M.]-ElBotrlo  Sail.— I    went   ta    ■ 


51b  f—  AJU.TIUB. 

[4i781.]-Steam  Launch.— , 
tod  boiler  to  boat,  left,  by  6ft.,  ver 
ilngle-cylindnr  Inverted  launob  ea 


ihebeUilapw 
swhioh  WU 
it  It  to  rUf  at 
aed  off.    WSJ 


diameter  and  stroke  of  eyllnder,  la  oroer  to 

of  Bra  miles  per  hour  without  fit * 

and  wilgbtef  ny-wheel,andsiseof  i 

[S4701.]-BfonntiLeT  Mlux-Oiooplo   Objeott^ 
use  with    High   lrowers.-lu  moiuitis;  «q 
which  it  I,  lutenuea  to  be  eumined    with  btgh  S* 


1  hydrogen  It 
Thus  I  rend  tb~ 


oald  be  very  acceptable.— sUaaosooPiar, 
[64781.] -Heart.— I   apprehend  tbat   lib.    of  ■ 
burned  as  ineb,  will  yield  more  beat  than  If  aha  > 

.   ... ._  ..  ooniiin,  WIts  burned  la*  Ens 

lib.  of  staroh  will  yield  UJtl  ■ 
'need,  and  uklcaletlan  saeaas  t 


SSf! 


heat  when  bnrned  in  that 

disunited  Into  Its  elements   __    _ 

oxygen,  the  latter  being  assises,  1  know, 


the  BiraHtian  a  tormula  appeared 
olspeskdogtobeBJolnlufaeBtofroome.    Itwas"!".: 
=  required  number  of  tobee.    IfathamsrlceHy.lfaeh 
n  points  In  space,  the  smallest  set  of  Unea  jolilig  a 
with  every  other  point  would  be  —  ~~i\    Why! 
Woold  some  ooe  kindly  gli 


[64796.]— Aro  Lnxopsi,— 


is  winding  of  shunt  cai  L 
i  and  shunt  sclsnosii,aas 


:ssa»i 


[6* 7 as.]  -"Water  Supply  and  Powsr.-O" 
eader  give  loformatlon  ai  to  the  method  at  bares 
he  diamond  drill,  whloo  bring!  op  a  am  of  ska  task 
bout  the  expense  and  tuna  required  to  bora,  say,  I 

.re,  30Wt.  deep 

,he  ground  lna  tin.  pipe,  be  made st t 

turoine, ana  woat  would  bathe  power  wltkusetsA 
,0jl!g*l.  per  mlnulef  Gould  the  turbtue  be  sttat 
iract  to  It,  without  first  running  the  water  into  s  eels 

[647*7.]— Loolamoha  OeUss.— I  put  ap  sons 
lauone  sella  tbe  other  day,  and  after  being  at  we* 

bout  a  week  stopped  working.  On  sissltslm  nasi 
ound  the  tines  quits  black,  and  wbsa  I  took  <he»  sal 
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«nt,  bc. cr  had  (bi  slightest  trouble,  thi 
troubled  with  the  aalu  crneplng.— T.  J 
Lmkteuc  Manufacture    of  Tobsoeo 

:■■    liiil,.    f  .'r,..Ly  i..,i't:M  i",'ii  ■■^l''\<y,r,\\', 
'mi   '.Miii   r-.:T  ii  .-..--I   ,    Minnc   jtui  alter 


a  will  see  th*  lustra 


oiling  do  J    TUn  spent  petals  seemed  to  ' 

'efleatloo.  or  Beams— Homo  linn 
tioo  "  iissij.and  it  It  In  the  lormola  ( 


of  I'l.itl.lily   to    be    BJ81    uh       In  tbll    It 

j    Both  the  BbBTs  socio  good  books,  and  I  ai 
teel  Casting;*— To"T.  c,  Bbibtol."- 


Wonld   that  kind  o 


if  anengme  with  i  Jin,  io  J:u.  cylinler  an< 
or  I  In.  dism.— F.  4.  M. 
Heating    Small    Bollar.  —  Will  Hi 


teal  Castings.  —  Using  looted  la  a 
ind  oonMqoenLlj  onl  oB  [rum  tbfl  idTiDUgos 
Mmpany  oily  We.  1  would  Ilka  If  any  of  your 
■  said  eitlKt  rae  Ib  tho  w.ij  of  moulding  and 


lanHattu  of  it,  WeraaitlM  on  tak- as  in 

™y  "emiwd.    UHjtaMUcUiu  jou 
iork  published  oo  lbs  subject.— NoVicb. 

liners]  Waters.— It  there  a  labetance 
ren  body  ou  addition  to  water  (like  pner 

.rmentsble?    Alio  1  wonld 'wish  ta  know  if 
log  winch  would  give  a  clear  end  sparkling 

yl  nder  Friction  Machine  —A-  I  am 
All  be  much  obliged  if  iodic  one  will  kindly 


infective   Electro- Magnet.— A  friend 

lHo%™|d  'by  wrong 

responding  eleetriciiu 

Onn  "  kindly 

Dune  of  eonh  an  Imlgtnlucant  remit?    Weight  of  i 
Iron  la  magnet  islb.— Bolt. 

rflme.i-Meohanloal  Organ. -Will  ioni 
kindly  give  mo  a  few  biota  and  instruction!  for  ma 
the  abors  r  I  with  it  to  play  by  pressure  of  the  feet 
by  turning  a  handle,  tbe  music  to  do  produced  by  plni 
I  Mini  nr  rjllniliT     t  want  a  few  smill  pipes.   Alsoi 


anient  will  greatly  oblige, 
lorew  that,  omllgbt 


u  poulbIe.-Ai.KaLi. 


:■!""--]  -To  Mr.  Th  on.  Fie  to  her.  - 


[a«77B.]— Condensing  Exhaust  Steam  -I  wan 

by  etenm  from  a  wall.    Can  nnj  reader  advise-  at  to  th 

Can  they  teler  ti  where  It  li  to  be  iesa  in  practise  ?- 
TiMOTUT. 

[H78i)J— Written    Chinese     Ohs.ractere.-Can 
Chinese   written  ebnraoters™     I  SB    lioil'i at    «lsB    I 


[8*783,1— To  Weld  Steel- 


[MTU*.  ]  -  Eleotrioal.- 


B  whcnlmeal  '     Wbat  tOMptrm 


(•m"-M- Dying   by  an   Effjrt  of   Will. -It  I 


'  acoonot  for  this  seeming  physiological  impossi- 
bility r— Qnrmos  MaoDBTU. 
rwIB8.]-ViolIni  -Will    "War"   kindly    give    the 

[81789  .]— Domestic  -A  reader  who  la  about  to  bnlid 


101799.]— Magnets.— "«n  I   procure  a  magnet  thit 

UBSt  aMTSOl  l-iippo."  .  BSedl  ■)  tbroirah  living  fleib.  as 

f 81791,)— Engine  —To  "  T.C..  Bbistoi  "  on  OtBinf. 
■I  am  about  to  unite  a  oouijiiund  engine.     Tbe  b.p. 


i. p.  Ptliij.ler,  the  Hum  lie 

tool  1  make  it  much  plainer,    n  n«  wooin  oe  ibi  it 

tower  of  taoa  an  engine  I  -Oomi-oohd. 
[««»i.)-To  Mr.  Bottoneor  Others      I   am  do- 

HIL   .11..'.   i(   [,-.,■.  i  I..-.       IJuUl  I  ..  =  1111.  .I,-   -     I   :,'.    ■    ..-UW>.    *J, 

<e  ob  slnod7— Mnnilt. 
£H7»].l-Pr£co   of  Patterns.  -  Will    any    reader 

bevel.wheel  nitt-irnaf  A  ihciIloJ  o'.  .rrivlng  at  tueinlna 
of  the  lab.orieparau  wltlobllgi.  1  hale  read"  Temple- 
tun  ■  on  tula  euujeot,  but  bis  tables  are  too  obicnre  for 

[ei70i.]— Meteoric  Aatronomy.— To"  F.R.A.8."— 

or  do  they  mti.e  rr--u- ■:■.    lijlj  i.iv  ponlnle  »lane?  I 

h»tsalbeory,wbifh.L([riif.  would    Imbiik  wliy  thoT 

enact  plane.  -  J.  PKiSBB. 
[M7os.]-Wlmsharst  MaohinB.-Oj  p  34,  in  last 

ill-  H'iin-  .Hr-t  I!,  ,,- -.v.ir,  I  ■;;  n  .  a:    \  li.  |.U--,;   ipirs, 

giiei7in,  iparki.  Would  he  kindly  aay  what  ebavc  lias, 
Tbe  machlDB  is  a.  marreL— StxKL. 

t8479S:l-TB  Prevent  Mice  from  Oettlntj  t« 
Birds  Huub  on  WaUl-ahi  nr»k  kindly  in- 

froai  climbing  Uf,  or  any  method  tb.t'hsi  sMbMasI 
fnund  rjaily  >or>lceaMu  l-t.  A.  E. 


IttiaiJ] -Photography— 8 win»r  Back  -Can  tha 

[C1733.J-TO  "  F.R.A  S  ■'— Wonld  jou  klndlf  glfo  me 

,.l,.1,i,..;.J  (,.,.  nikrwriipe,  tilled  by  tbo  opticians  A,  B,  Ci 
and  D  t— FliiKM  BtSPECK. 
[fl«M.]-Snspension   of  Block    System -To 

Lii'truetiun-i  nrfL-rr.  'I  ["  !■.  your  l-'ttcr,  .'^liS.  and  a*y  whu 
Letbe"goodt  agent1'  referred  to,  ui  at  what  station? 

— roam  respick, 

[M801.]-BoUer  -I  have  a  copper  boiler,  m.  long,  Bio. 
stayed.     WooldanyoDB  be  kind  enqogh  to  say  What  pree- 


[«H ■■:]— Diamond. -Can    any  of   "outi"   tell  mi 
"MB  I  )--Enck8's  Comet  and  Fays  a  Comet. - 


(8i  d  J  I.] -Electric  Ball  -I  « 
uUtbat  w'lll'rlu'g  weiief-J .  H.  7. 


with  a  deaoriptloa  of 


[MBO*  ]-C*rbon.- 


ladly  li 


[8 «07 , 1— Photography —Vie w    Meter— Wanted 
[SWOB.]— CoU— Will  Mr.  Bottone 


II* 


.o  reply. 


li.  ■■oil  li  Sl'ii.  hi-.-L.  .'.li.  diiiii  .  mil  core  is  jin.  diam.. 
r,.:-,r.t-;.  i-iio.  1=  w..i:!i.l  wi.hc.ii.wi™.  Tue  battery 
I  liu  j-pinl  Dflli,  Smce.     Is  it  US  best  hittary.  ot  would 

[81889  ]— Stereotype  Casting— Otu  any  reader 
;ereotype  on  t    1  bi-ileve  iiwr"  l-  a  p«[i  t  made  whloh  Is 

[ot810.]-Ohemlosa  Analysis  of  Steel. -Will  one 


Can  an  "aHer  give  any  BSlUSB 
ade  and  goTerned  f— Neva. 
[ills ii.l -Blow  Lamp— I 


w  can  this  be  iireieut*H— U.,^.11.%. 
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In  black.    Then  wen  a  loi 

mo  |W1  ago.  I  neollect  trying  101 
jdbj  inn  unim.— Osonac 

|r,i«ii.)— Dyn»mo.-I  have  the  outlngi  of  a  i. 
dpuw  with  wioUBhl-lronH  armature.  Kindly  givo  ■ 
iod  quantitj  o!  it  it  (i  lor  tleldi  and  armature  ?  Out  ■ 
ipwd  to  ma  at.  Aim  will  It  light  a  as-volt  Eiiaon  9a 
Utopt— B.M.F. 

[0*an.]-Time  Keeper— 1  -nil  to  tin  ■  two-t 
observatory.    Whiohwooldbo'themiil  uelaludtn 

[«8I7.J— Testing-    Oxygen.— WBJ    acme    obra 

.     '       .     ■.  ■.,.■..  .■      ;,,    ■  r       .1    -I     ■    "    ..    .;..    -I         -,m: 

how  to  teat  the  amount  of  nltrown  19  an    Impurity    li 
■lien  ample  of  oiyg an  v— iLtQio  Lurmi. 
isiB19.1- Steel.— Oen  any  of  our  obnmloal  Wands  irira 

[MSlS.l-Bka.tea.-What   bIui    of     elates    di 


( M8J0.1— Therm  ometen.— Hi 


I .] — M  e»i  uriD  a1  Build  in  g-.— 


:nr;e  building 


,B 

wjold  be  meatUl 
bnlldlngv.  However  from  a  poiut  B  three  (treelf  diverge 
directly  to  lt»  three  nearest  anglta  ABO.  Now  Pi 
=  CO,  P  B  =  to.  end  P  (1  =  TOjdj.  Bequlnd  the  elde  o! 
the  build  lnf.-PB0BI.su. 


CHESS. 

<   for  this   departmen 


addressed  to  J.I'IIliCB,Langley  Hodii,  Dorking. 
PEOBLHM  MLXXIVIIL— Br  J,  Kbeblb. 


I.  P-K  «. 

(e[  1.  Xt-B»{d). 

I.  M  K  iq  (ch>.  ft 

NOTIOBS  TO  CORRESPONDENTS. 

lensing.G.  T.  Strlngfrllow,  LI 

J.  Div  IB— eolation  o 

the  live-mover  given  abora. 

Blich  Piwu Toarn 

ey  problem*  received. 

Q-KKm   „       Kt-BJ 

III1  to  the  prefect  oil; 

■Cam  hubroooK 

Dif  Commooa.    Blnoa  1 
■Ight.  VadTtool'snt 


■-  tho  hoar  1.    The  pleyei 


BCT.  A.  B.  BKiE'W-oifru  has  challenged  Z 


ANSWERS  TO  CORRESPONDENTS. 


sneafaiate  pL.>c-i  ol  paper.    ;.  Put  tn 

.1  u  the  tltlaa  of  thaqnarlea  to  which  the  tepl 

B.  No  charge  if  made  for  Inserting  letters,  Queries. 
Ilea.  t.  Lettan  or  qneriea  asking  for  addresses  ol 
st  correspondents,  or  wbar-  """'" 


*,•  Attention  la  enpeolally  dnws  to  Bint  No.  4.    Tha 
■pace  devoted  to  letters,   queries,  and  replies  Is  meant  for 


M—Maj.-CJfn.  Cnunli 


re  have  no  space  to  spate  at  pref 


bnt  tbo  query  Is  clearly  against  the:  rulca.    See 
No.  i  >— Esgi.'litv.     (We  cannot  undertake  to  a 


rorked  bj  tho  mnanshlnteo  mo-i.wEi' 

17,  lixia.  1076. i-c  d.  a.  (\-ou  coma  um. 


.  O.  Blanr.  (Han;  recipes  hare  been  given 
m  la  strongly  recommended,  or  a  raiitnre  oi  drlrc 

sea  for  yarlous  methods  of  deodorlilng  paraffin  oil 
jninooesd  iu  rendering  11  free  from  an  ell,  take  on: 
tent  at  once.)-  Arthur  SACsnans.  (The  quantitj 
lerourj  will  depend  on  the  diameter  nf  tho  tuba 


sagSi 


the  methods   of   n 


v  jean,  and  keeps  I 


i    blue  !■:■! 


Amin,:in  .T^:.rj?  in   Vol.  SITI.)— A.  U. 

not  be  done  cheaply  at  home,  Mce.pt  in  tl 
bona  and  email  articles,  and  then  only  wi 
dye*.  A  proper  plant  is  required,  arhl 
good  deal  of  inut.i-A  iism-ht  :h:.M' 
loon?    Mr.  Eldrldge,  51,  Mnrtay-atreev 


trSSsfc* 


Hndiceo->-W!aiBLI! 
L  B.  F.  Clay  BON.  C 


.    I  i  the  i 


English  reader  A.  >— OI.I>  StiBsOHllHU.  (See  indloea. 
Tui-  pipiLT-i.. !.■:„■  (ol.i  style]  waa  paper  fotteneJ  into 
pulp  and  mmil-leil  under  hydraullo  pnsiuri- iil  :,  ir,j 
tons.    An  you  prepared  to  buy  and  eroat  the  requisite 


I  wav  add    baking 


Thia  talf  -raising 


book,  and  that  glren  In  many  almana-i' 
TtJS.  (Some  recipes  hale  been  given  iu  1 
Tho  best  way  If  to  let  It  seul^.j  - l.'i j.v -t 
(Por  roUrj  engioos,  see  indices  and  Vo 
PAHBIND.  (When  do  you  find  referee 
in-itiiii i..-,t  ■/)— A.  B.  (Pleaao  aee  .-.dvenl 
anil  back  volume*.)— Likkmkiit.  (Pre. 
-■:iy.   l.:t!t;iii,-.:--  ■-    ■■!■. 

la  almost  eihauitcd,  urnl  "-,.-  :;-.ii.j  .-..!, ■:■■: 


Cil.iMil.ru.  ( Head  previous  anan-fr.  Tl 
by  the  inventor  ofmu'lf.  ami  wo  cinuot 

IsDaltou.not    Uawlton.)—  Toil.      Ifii    l: 

,■  Upi*.  Or   OLH-    uf    thf     ..■i'.TiL-:lr,:-li, ,!;..- 

■uij.'iMi'iv^,  a-jr.-«j;.  ■.■?;;, V/i'  *■'■.-.  s.'V-i- 
it  can  be  preaerved  without  a  ■'b«-.,r- 
Wliiu  i-.;  .T:,nii™y  Vti  ..-.■  :■-,!  v 
how  It  can  be  stored,  aud  the  UtlhH  la,  in 


tlio  WKilv  7lra«  ""J  fi-'lo,    but 
perienced  people  would  simply   t 


t  advertlte  again.)- J.  T.Lawhksce, 


Don't  "Wtiale  TTour  Honey 


CHABQBS   FOB  ADVXRT1 


IDVCaTIOBJUliTI    li 


■tWfnfaM  ,  aa  iaS.iu.mta   — J.  aa^wy-l 

■:  ,;.■'.'■;  ■.,..■       ... 
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PRACTICAL    BLECTRIC  BILL- 

Fnraa.-vm. 

Oonaeotlag-Up. — (  Continued.) 

FIG.  65  shows  so  arrangement  sni table  for 
long  distances,   a   relay   being  used  to 
oof  the 


the  positiTe  pole  C  of  the  battery 
through  the  push  to  the  wire  A,  and  from 
there  through  the  relay  coils  to  earth.  The 
armature  of  the  relay  is  thus  attracted, 
closing  the  local  bell  circuit ;  the  current 
flowing  from  the  pole  C  of  the  local  battery 
D'  through  the  bell  to  the  insulated  post 
P  of  the  relay  (see  Fig.  25,  page  473),  and 
thence  by  the  armature  A  and  wire  to  the 
negative  pole  Z  ;  the  armature  of  the  relay 
remaining  down  so  long  as  the  button  of  the 
push  is  kept  *~ 


Fig.  56  shows   the   method   of  connecting 
i   the   continuous  ringing   bells   shown  in 


the  terminal  0  of  the  bell,  through  the 
bell  coils  to  L,  and  thence  by  the  wire  mad 
push  to  the  zino  of  the  battery.  The  lerer 
G  being  released  on  the  first  stroke  of  the 
bell,  the  local  circnit  through  the  hell  is 
dosed,  the  current  flowing  from  0  of  the 
battery  to  terminal  G  of  the  bell,  thrown 
the  bell  to  terminal  Z,  and  thence  by  the 
wire  to  zinc  of  the  battery,  the  bell  con- 
tinuing to  ring  until  stopped  by  palling  the 
cord  W. 

Fig.  57  shows  the  connections  for  a  a 


*sry  and  one  of  the  wires  from  the  relay  l  Figs.  20  and  21,  page  425.    On  closing  the  i  after  the  original  circuit  is  broken,  by  a  least 

rit  to  earth.     When  the  button  of  the   circuit  by  pressing   the   posh  P,  the  current    battery.     The  current  in   the   main  eircnit 
P  is  pressed  in,  the  current  flows  from  [  flows  from  the  pole  G  of  the  battery  D  to  |  flows  (when  the  push  is  uiesaad^  from,  *3»fc 
S.U00. 
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pole  C  of  the  battery  D,  by  the  push  P  and 
wire  to  terminal  I,  of  the  bell,  and  then 
through  the  coils  to  terminal  Z  and  earth, 
the  other  pole  of  the  battery  being  also  pat 
to  earth.  The  local  circuit,  after  the  bell  is 
once  started,  runs  from  C  of  the  local  bat- 
tery D'  to  the  terminal  C,  through  the  bell 
to  terminal  Z,  and  then  by  the  return  wire  to 
the  cino  of  the  battery,  the  bell  continuing 
to  ring  until  stopped  in  the  manner  pre- 
viously described. 

Fig.  68  shows  how  an  ordinary  bell  can  be 
made  to  ring  continuously  by  using  an  indi- 
cator constructed  for  such  a  purpose.  Fig.  58 
shows  the  indicator  in  detail  :  P  F  ore  the 
polesof  the  electro -mag  net  E,  provided  with 
an  armature,  A,  which,  when  at  rest, 
is  kept  off  the  poles  by  the  spring  S.  To 
the  frame  F  is  fixed  the  pillar  M,  the  upper 
end  of  which  carries  the  arm  N  in  its  nor- 
mal position  supported  by  the  catch  T.  A 
contact  post,  R,  fitted  with  a  platinum- 
pointed  contact  screw,  Y,  is  also  fixed  to  the 
frame  F,  but  insulated  therefrom  by  the 
ebonite  washers  te.  When  a  current  flows 
through  the  coils  of  the  electro- magnet  the 
armature  is  attracted,  and  the  lever  N  slips 
■off  the  catch  T,  causing  the  contact -spring  R 
to  make  contact  with  the  screw  V  ;  thus  con- 
necting the  insulated  post,  R,  to  the  frame. 
The  arm  N  (the  face  of  which  is  painted 
white  so  as  to  show  through  the  perforation 
in  the  dial  of  the  indicator),  is  reset  by 
pulling  a  cord  at  the  side,  which  throws  up 
the  arm,  causing  it  to  again  engage  with 
the  catch. 

When  the  push  P  (Fig.  58)  is  pressed,  the 
current  flows  from  C  of  the  battery  to  the 
frame  F  of  the  indicator  ;  thence,  by  screw 
J  and  wire,  through  the  coils  of  the  electro- 
magnet (attracting  the  armature  and  re- 
leasing the  arm),  and  then  by  wire  and  push 
to  the  line  of  the  battery.  The  current  now 
flows  from  C  of  the  battery  to  the  frame  of 
indicator,  pillar  M,  arm  S,  contact  post  R, 
thence  by  wire  to  terminal  L  of  the  bell, 
through  the  bell  to  terminal  Z,  and  then  by 
the  wire  to  the  sine  of  the  battery,  the  bell 
•  on  tinning  to  ring  until  the  indicator  is  reset. 

[n  Callow's  continuous  ringing  attachment 
i- ■  'lectric  bells,  which  was  referred  to  on 
"Piiao  -126,  an  ordinary  relay  is  used  in  place 
i  3rop  relay  shown  in  Fig.  21,  page 

'his  is  connected  to  the  bell  in  the 
w»-i-  ■  way.  but  with  this  addition  —  the 
tHiV  ■  i  '.lie  relay  is  so  connected  as  to  form  a 
atfju'  <ircuil  across  the  terminals  of  the 
nil.  ''  will  be  seen  from  this  that  on 
the  m  ratu-j  nf  the  relay  being  attracted 
•rid  a    -*w :       wing    through    the    bell, 

Ki  of  Jw-  -  '.::t  is  shunted  through 
rolr  c,  tjrth-.  .  ■-■',  "ug  the  circuit  closed. 
In-  ad  ii:n£  ir;n  i.'tachment  to  bells 
3lrf»r>  rfirkv  ^  •■>•!  a  relay,  the  relay 
»!«'  '  itht#o  wires,  the  primary  or  first 
hy*  ■  ig  connected  direct  to  lino,  and  the 
i':r  !>r  second  layer  in  the  shunt  cir- 

«■  is  arrangement  is  shown  in  Fig.  GO. 

V,  .■  .'r.n  button  of  the  push  P  is  pressed 
•  ,.r>  .it  in  the  main  circuit  flows  from 
til--  ,..■  re  pole  C  of  the  battery  D  through 
f  »  ■  .y  coil  A,  and  thence  by  the  wire  D 
»■  -  ,,1  V  to  the  zinc  of  the  battery.  This  at- 
trric-fid  the  armature  A  of  the  relay  R,  closing 
tV'  local  bell  circuit,  the  current  flowing  from 
<'  ..f  the  battery  to  armature  Aof  therelay  B, 
f.ntact  post  ji,  terminal  I.  of  the  bell,  through 
t:ie  bell  to  terminal  Z,  and  thence  by  wire  g 
to  the  sine  of  the  battery.  Part  of  the 
current  also  flows  along  the  wire  from  the 
ball  terminal  L,  through  the  relay  coil  6  and 
switch  W  to  terminal  Z  of  the  bell,  thus 
keeping  the  armature  of  the  relay  down 
after  the  main  circuit  has  been  broken,  the 
bell  continuing  to  ring  until  tho  shunt 
circuit  is  broken  by  moving  the  arm  <t  of  the 
switch  W  over  to  the  opposite  side.  The 
bell  can  also  be  stopped  by  short- circuiting 
the  relay,  which  can  be  effected  by 
ordinary  push. 


It  will  be  seen  that  more  than  one  bell  can 
be  rung  from  the  same  attachment,  and  the 
'  11  can,  by  moving  the  arm  of  the  switch 
,  be  made  continuous    ringing  or  not  at 
ill.     If  the  arm  a  of  the  switch  is  moved 
over  to  the  opposite  side  to  which  it  is  shown 
in  the  figure,  the  shunt  circuit  of  the  bell 
through  the  relay  is  broken,  and  the  bell  will 
ring  only  so  long  as  the  button  of  the  push 
is  kept  in.    This  continuous  ringing  attach- 
ment is  very  convenient  for  front  doors.  4c, 
where  trouble  is  experienced  in  securing  im- 
mediate attention  to  the  summons.    Instead 
of  being  taken  to  the  switch,  as  in  Fig.  GO, 
the  two  wires  are  taken  to  a  contact  (see 
g.  40),  fixed  on  the  side  of  the  door-frame, 
d  so  arranged  that,  when  the  door  is  opened, 
either  short-circuits  or  breaks  the  shunt 
■cuit ;  thus,  when  the  push  is  pressed  the 
bell  rings  until  the  door  is  opened,  the  con- 
tinual ringing  of  the  bell  insuring  prompt 
attention.  Y.  C.  A. 

(To   be  continued.) 


family  relation  between  the  two,  and  we  shall 
rind  their  essential  construction  euier-to  com- 
prehend by  the  adoption  of  this  comparative 
method. 

Fig.  87  represents  the  centres  of  the  threads 
of  a  typical  screw  wheel,  illustrating  similarly 


_  I"» 
this  the  axes  are  usually,  though  not  neces- 
sarily, at  right  angles  to  each  other,  the 
velocity  ratios  are  many  to  one  ;  and  the  worm 
is  the  driver — not  the  driven,  the  gears  not 
being  reciprocal.  Owing  to  the  large  perceatage 
of  friction  developed,  the  screw  angles  being  Less 
than  the  angle  of  repose  for  iron,  there  is  no 
risk  of  running  back  :  but  the  worm  and  wheel 
will  remain  stationary  under  the  load  at  any 
instant.  In  angle  wheels  each  of  a  pair  usually 
contains,  if  not  the  same  numbers  of  teeth,  at 
least,  numbers  not  very  disproportionate.  But 
gears,  the  wheel  A.  Fig.  86,  contains 


many  teeth— -that  is,  portion!  of  many  s 
threads,  and  the  worm  B,  one  or  more,  seldom 
more  than  two  or  three,  complete  threads.  If 
the  worm  has  oni  thread,  or  tooth,  the  wheel 
will  bo  moved  a  distance  equal  to  one  tooth  al 
each  revolution  of  the  worm  ;  if  the  worm  ha* 
two  threads,  or  teeth,  the  wheel  will  be  movsi 
a  distance  equal  to  two  teeth  during  each 
revolution  of  the  worm.  So  that  in  the  first 
case  the  single-threaded  worm  would  have 
make  22  revolutions  to  moTe  a  22-threaded 
wheel  round  once ;  in  tho  seooud  case  the  double- 
threaded  worm  would  have  to  make  11  revolu- 
tions only.  If  it  is  intended  that  the  worm 
alone  shall  drive,  as  ia  commonly  the  case,  the 
angle  which  the  teeth  make  with  a  perpendi- 
cular to  the  axis  should  not  exceed  9",  10*  being 
the  angle  of  repose  for  iron. 

There  are  those,  both  workmen  and  amateurs, 
who  experience  an  initial  difficulty  in 
nec'inft  the  twist  wheels  of  our  last,  with  the 
worm  gears  of  the  present  article,  because  theii 
appearances  are  so  very  nnlike.  I  will  en 
dcavour,  therefore,   clearly  to  establish  the 


letters  indicate  identical  pitches.  The  woraii 
there  a  complete  single-threaded  screw  of  moll 
totaL  axial  pitch,   D,    working    in' 

containing  numerous  very  Bhort  s 

many  threaded  screw  of  extremely  loagaxud 
pitch, the  total  axial  pitch  D  of  the  worm"~" 
equal  to  the  circumferential  pitch  B  o 
wheel.  We  said  in  the  last  article  that  ■hit' 
evor  differences  may  exist  in  the  relationtof 
these  pitches,  due  to  difference  in  angle,  in 

the  normal  pitoh  A  must  ba  the  same. 

a-gearing  this  again  holds  good,  altboofh 
the  difference  in  the  other  relations  is  itTf 
much  greater  than  in  angle  wheels.  Giving;  to 
the  pair  of  gears,  Fig.  83,  definite  dimension*, 
we  can  trace  ont  the  relations  between  U* 
pitches  iu  a  satisfactory  manner.  The  vons 
has  a  single  thread  whose  pitch  D  measuisi 
parallel  with  the  axis  is  2in.  ;  this  is,  therefofl, 
its  total  axial  pitch,  or  distance  from  centre" 
centre  of  tooth  thread,  and  there  is  no  dividsa 
axial  pitch.  If  the  worm  has  two  threads  V 
three  threads,  as  in  Fig.  89,  then  the  distant!  < 
D  would  represent  the  pitch  of  any  singk  I 
thread,  and  the  distance  between  contignM'  j 
threads  C,  would  be  a  divided  axial  pitd 
Then  for  one  revolution  of  the  worm  the  tew 
of  the  wheel  would  be  passed  a  distance  eow 
to  D.  In  other  words,  while  in  Fig.  88  t» 
worm  wheel  passes  one  tooth  only  te  av 
revolution  of  the  worm,  iu  Fig.  80  it  wo" 
pass  three  teeth  to  each  such  revolution, 
order  to  correct  gear,  it  is  evident  that  the  id 
sections  on  the  worm  wheel  must  oorrespont 
centres  with  D  in  tho  same  Fig.  88,  or  wit 
in  Fig.  83.  Hence  we  take  no  account  of  t 
normal  pitch  A,  though,  that,  of  course,  ia 
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and  in  worm  and  wheel,  but  simply  take 
isntres  on  the  line  E,  E  (see  Figs.  86, 88), 
g  them  the  Mme  on  worm  sad  wheel,  a  nd 
.re  oar  first  dimensions.  In  Fig.  38,  the 
Te  D  is  Sin.,  and  say  we  have  22  teeth  in 
ieel,  22  x  2  -  44in.  dro.,  and       **.,   - 

Jam.,  that  ia  measured  on  the  line  B— E. 
tooth  angles  of  the  wheels  are  affected 
meter  a*  well  as  by  pitch.    There  ia 


fit.tj 


zing  the  diameter  of  the  worm  within 
imita,  bnt  it  seldom  exceeds  three  times 
«h,  and  is  often  less.  The  smaller  it  ia 
eater  the  gain  in  power.  About  twice 
oh  may  be  considered  a  fair  average  pro- 
l.  Say  we  make  it  Sin.  on  the  pitch 
i  in  Fig.  39.  Then  let  R  -  pitch  radios 
m  =  2iin.,  P  -  D  -  the  axial  pitch  2in.h 
the  angle  of  the  thread  which  we  want 
.    Then  the  relation  obtains:— tan.  9  - 

2  x  S'lflSO  x  2Jm. 

if  V  we  8nd  to  be  -122,  so  that  w. 
gle  0  is  '!'  about.      This  is   merely  the 

ometricnl  role  £?!£.'  _  tangent  of  angli 

base 
roumference  of  Sin.  —  15"  7  in.  being  the 
md  the  pitch  2in.,  the  perpendicular  of  a 
le  whose  angle  ia  measured  by  9.   Without 
ition,  the  angle  6  can   be  obtained  by 

down  a  diagram. 

■arm  and  wheel  alike,  therefore,  the  angli 
»d  is  7=.  In  Fig.  83,  the  tooth  oentres 
rtions  of  a  series  of  22  screw  diagonals, 
ices,  making  the  angle  9, ■'.J."  with  the 

of  the  wheel  axis.  The  total  circnm- 
ial  pitch  of  the  wheel  being  2in.  x  22  <■ 
this  is  the  height  of  the  perpendicular  of 


fst.Ja 


angle  measured  by  0,  of  whioh  in  Fig.  90, 
bypothenuse,  is  the  tooth  angle,  and  the 
the  base,  or  the  total  axial  pitch.    Then 

-  base,  or  Fig.  90,  -J-.    -   E  ;    hence 

■  360in.    In  other  words,  the  total  axial 

if  the  worm-wheel  threads  ii  30ft 
i  la9t  determination  is  of  no  praotical 
;  bnt  we  have  at  least  made  clear  the 
mental  relation,  spite  of  the  vast  differ- 
wtween  the  screw  and  the  worm  gears. 
Tided  axial  pitch  is  a  very  large  dimen- 
■aaen  in  Fig.  88,  C  being  very  mnoh  greater 
be  entire  breadth  of  the  wheel  itself,  so 
-e  may  regard  this  also  in  a  worm  wheel 
10  praotical  value.  On  the  other  hand, 
rmal  and  circumferential  pitches  A  and 
actively  in  Fig.  88,  though  not  identical, 
very  nearly  alike,  that  as  regards  tooth 
to  they  may  be  said  to  correspond.  The 
1  pitoh  which  is  the  basis  of  calculation 
it  wheels  is  scarcely  made  use  of  in  worm 
the  circumferential  pitch  more  oon- 
itly  taking  its  place. 
n  a  worm  wheel  is  made  with  straight 
let  at  the  angle  8,  the  analogy  between 
*w  and  worm-gear  pitohes  is  oomplete. 
ihongh  there  might  be  supposed  to  be  a 
f  rounding  and  twist  on  the  teeth,  yet 
•Ilj,  owing  to  the  enormous  length  of 
ml  pitch,  they  are  on  the  length  a, 
it  tenth  limply,  set  diagonally  at  the 
K  Contact,  then,  as  in  screw  gears,  takes 
it  a  point,  and  that  on  the  line  E— E. 


In  order  to  obtain  better  wearing  surface, 
therefore,  the  teeth  of  the  worm  wheel  are  often 
hollowedia  form  exvcloprt  of  the 


which  somewhat  disguises  the  real 
of  such  gears.  The  reason  why  the  tooth  ends 
are  bevelled  off  in  the  same  figure,  towards  the 
centre  of  the  worm,  is  to  remove  a  useless  and 
weak  overhang. 

The  correct  shaping  of  the  teeth  on  these 
gears  is  of  so  much  importance,  and  their  con- 
struction often  so  faulty,  that  it  will  be  desir- 
able to  enter  into  this  with  some  detail,  a  matter 
whioh  will  not  be  so  difficult  now  that  we  have 
a  correct  idea  of  what  these  wheels  are  in 
principle.  The  teeth  are  variously  formed,  but 
involute  curves  are  much  to  be  preferred  to 
oyoloidal  for  simplicity  of  working  out,  the 
worm  teeth  being 'those  of  a  rack,  and  the  wheel 
teeth  those  having  single  carves  only,  as  in 
Pig.  86.  In  the  straight  tooth  form  of  worm 
gear,  Fig.  88,  the  tooth  Motion*  and  tpaeet  at 
the  worm  wheel  are  uniform  throughout,  like 
those  of  the  ordinary  spur  gears,  and  there  ii 
not  any  difficulty  in  making  these.  Bnt  in  the 
carved  tooth  Fig.  86,  these  vary  at  every  posi- 
tion from  the  centre  plane  E,  E,  to  the  face,  s 
fact  which  is  apparent  on  inspection  of  the 
profile  of  the  worm  tooth,  whioh  twists  or 
winds  as  an  envelope  round  the  thread.  To 
obtain  proper  forms  for  the  worm-wheel  teeth, 
we  may  either  take  certain  sections  of  the  worm 
teeth  at  different  positions,  and  develop  oorre 
spending  profiles  of  the  worm-wheel  teeth  ii 
the  position  where  the  two  come  into  contact . 
or  ont  ont  the  teeth  of  the  wheel  by  a  tentative 
method,  using  the  worm  as  a  templet  With 
all  due  deference  to  those  who  deary  rale  of 
thumb,  I,  who  have  made  a  good  many  worm 
gear*  in  my  time,  hold  that  this  is  by  far  the 
best  and  most  accurate  method.  Before  de- 
scribing these,  however,  let  us  look  at  ont 
figures  once  more,  and  learn  what  are  the  lines 
•n  which  we  most  work. 

A  worm  being  a  screw  thread,  singh 
multiple,  as  the  case  may  be,  the  centre 
plane  d  of  the  thread,  Fig.  36,  taken  trans 
versely  to  the  axis  will  be  always  perpen. 
dicnlar  to  that  axis,  and  the  flanks  will 
be  symmetrical  about  it  But  the  thread 
angles  will  not  be  alike  at  any  two  sections, 
varying  at  a,  b,  e,  the  point,  pitch,  and  root 
respectively,  The  greater  the  number  of 
separate  threads  in  the  worm,  the  more  will 
these  angles  lean  towards  the  axis.  To  this 
leaning  of  the  screw  threads  is  due  the  diffi. 
cnlty  of  making  correct  contact  of  the  en- 
velopes. Also  it  is  evident  that  if  we  cut  the 
worm  in  any  plane  parallel  with  the  axis,  and 
radial  from  the  centre,  we  also  get  a  tooth 
section  perfectly  symmetrical. 

Farther,  taking  the  angle  wheel  Fig.  87,  it 
is  seen  that  the  lines  a,  b,  c  again  represent 
point,  pitch,  and  root  oentres  respectively,  and 
that  the  angles  of  these  are  different  from  oi 
another.  If  we  take  a  section  here  in  the  plat 
of  the  axis  longitudinally  C— C  as  in  Fig.  8  . 
we  also  find  that  section  is  symmetrical.  Also, 
if  we  do  what  we  could  not  do  in  Fig.  86,  take 
a  tooth  section  transversely  to  the  axis,  we  find 
that  symmetrical.  Or  any  tooth  section,  say, 
at  D— D  or  E,  E,  if  radial,  would  also  be  alike 
oneaohflank.  But  now  sections  at  D— D,  E— E, 
parallel  with  a  central  plane  C — C',  cutting 
through  the  alia  will  not  be  symmetrical,  bat 
will  lean  over  to  one  side  like  F,  F.  This, 
which  is  due  to  the  angle  or  leaning  of  the 
threads,  causes  the  difficulty  in  striking  out  the 
teeth  of  worm  gears.  We  know  that  if  we 
obtain  suoh  forms  in  the  extreme  case,  Fig.  87, 
the  same  peculiarity  must  exist  in  any  screw 
gear,  and,  consequently,  if  we  cut  a  single- 
threaded  worm  along  the  lines  F,  F,  in  Fig.  86, 
we  shall  have  this  same  lack  of  symmetry, 
though  not  in  so  marked  a  degree,  since  the 
tooth  angle  of  Fig.  87  may  be  43°,  and  that  in 
Fig.  87,  7°  only.  It  will  be  more  evident  in  a 
double- threaded  worm,  and  in  a  wormof  quick, 
than  of  fiat  pitch.  This  is,  therefore,  the  vital 
point,  whioh,  if  neglected,  must  lead  to  bad 
gears.  It  has  often  been  the  practice  to  mark 
the  tooth  sections  on  the  pattern  joint  and  on 
the  outer  faoas  of  the  worm  wheel  alike,  and 
work  through  parallel.  This  is  manifestly 
absurd,  because  no  two  section*  should  be  alike 
throughout,  'tad  tlsB  profiles  on  the  outside 
faces  cannot  be  symmetrical,  because  the  worm 
profile*  on  line*  F,  F,  in  Fig.  86,  with  whioh  the 
wheel  profile*  haTe  to  gear,  are  not  symmetrical. 

J.  H. 


THB    PINHOLE    0AMBBA.' 

HAVING  reeently  had  occasion  to  take  several 
photographs,  using  a  hinhol*  as  a  substitute 
for  a  lens,  I  was  much  surprised  at  the  distinctness 
of  the  imagfs.  The  rami  ting  negative  is,  of 
course,  not  as  sharp,  and  a  silver  print  from  it 
would  net  look  quite  as  well,  as  if  taken  with  a 
Ism;  bnt  for  bromides,  where  the  detail  required 
is  not  so  great  as  for  silver  prints,  very  satisfactory 
remits  may  be  obtained.  I  have  reoently  taken  a 
number  of  photographs  with  pinholes  of  various 
sixes,  and  the  following  facte  have  been  deduced: — 

(1)  Thediatanoefroin  the  hole  to  the  plate  may  bo 
as  short  as  desired,  but  should  not  axeaed  lain. 

(2)  The  shorter  the  distance,  the  better  the  defi- 
nition. (8)  The  size  of  the  hole  is  regulated  by 
the  distance.  For  a  distance  of  12in.,  the  best 
results  are  obtained  with  a  hole  measuring  jj,in. 
in  diameter.    If  smaller  than  this,  the  image  is 


i  ease  exoeed 
U  regards  sx- 

i  should  give 


Join.,  nor  be  mneh  lee*  una  15,10. 
posare  with  T'Min.  aperture,  and  a  fo 
a  sonny  day  with  a  rapid  plate,  oi 
about  ten  seconds.  So  that,  alt 
poaores  are  longer  than  with  a  lens, 
....... ,bynr :- 


shonld  afterward  be  thoroughly  blackened.  In 
either  ease  the  ban  must  be  aarefally  removed. 
A  simple  method  of  avoiding  the  burr  is  to  burn 
the  hole  in  paper  with  a  red-hot  needle. 

The  advantages  of  the  pinhole  camera  are  :  (1) 
That  doing  without  tbe  lens,  one  saves  weight  and 
expense.  (2)  That  ona  can  take  a*  wide  an  angle 
as  the  camera  will  admit  of— say  120°  on  the 
horizon  against  80  to  85"  with  a  wide-angle  lens. 
(3)  That  all  objects,  near  and  far,  will  be  in 
equally  'good  focus.  (41  That  one  may  suit  the 
sis*  of  the  image  to  fit  the  plate  without  ohaoging 
one's  paint  of  view,  (6)  That  one  may  take  a 
view,  if  necessary,  directly  toward  the  sun,  as 
there  is  no  trouble  from  fogging  caused  by  the  sun 
illuminating  the  surface*  of  the  lenses.  Indeed, 
very  satisfactory  photographs  may  he  secured 
showing  the  sun  In  the  picture.  In  this  case,  haw- 
ever,  the  sun  takes  black  instead  of  white,  owing 
to  the  reversal  caused  by  over-exposure.  Finally, 
while  not  advising  photographers  to  throw  away 
their  lenses  and  substitute  pinholes,  I  wish  to  call 
their  attention  to  the  fact  that  the  pinhole  picture 
is  not  a  thing  to  be  wholly  despised,  and  that 
there  may  occur  circumstances  under  which  the 
pinhole  may  prove  a  very  useful  auxiliary. 

The  pinhole  principle  may  also  be  used  far 
another  purpose,  more  amusing,  perhaps,  than 
artistic,  which  waa  first  suggested  to  me  by  Mr. 
J.  It.  Edmands.  Let  us  substitute  for  the  lens  a 
narrow  vertical  slit,  about  Sin.  long  by  &in.  wide, 
mads  by  pasting  two  strips  of  black  paper  side  by 
side.  About  "JUi.  behind  this  arrange  a  horisontal 
slit  of  the  lime  dimension!  ;  2in.  behind  this  place 
the  sensitive  plate.  The  apparatus  is  analogous 
to  two  cylindrical  lenses  of  different  foci  placed  at 
right  angles,  bnt  is  more  readily  adjusted.  If  an 
exposure  is  now  made,  we  shall  find  everything 
distorted  to  twine  the  size  horizontally  that  it  is 
vertically.     By  turning  the  camera  on  its  side  We 

Sit  a  vertical  distortion.    By  inclining  the  slit*  at 
Cerent  angles,  variously  distorted  pictures  may 
be  obtained. 


APPARATUS     FOE    IL1USTB4TIHU 
NEWTON'S   LAWS.t 

THE  elementary  or  faodamental  laws  of  fores, 
known  generally  as  Newton's  laws,  and 
variously  formulated  in  the  different  textbooks, 
may  be  illustrated  by  the  use  of  the  apparatus 
shown  In  the  accompanying  engraving.  In  general 
terms,  it  consists  of  an  arrangement  lor  projecting 
t  throwing  a  marble  in  a  horisontal  direction.  A 
rIeee  of  board,  abont  >|in.  wide  and  Sin.  or  lOin. 
long,  forms  the  base  of  the  apparatus.  On  eaoh 
'je  are  fastened  two  thin  stripe  that  rise  half  an 
oh  from  its  surface,  so  that  a  wide,  shallow  groove 
_  formed.  A  block  of  wood,  about  4in.  long,  is 
made  of  exactly  the  width  of  the  groove,  so  as  to 
slide  freely  in  it  with  no  lateral  shake  or  "lost 
Ion,"    Pins  are  driven  into  its  rearward  end, 

little  bar  is  nailed  across   its  upper  surfaoe, 

near  the  end,  and  projecting  on  each  side.  Corre- 
sponding pin*  are  driven  into  the  base  of  the 
jparatna,  near  its  front  These  are  forth* recap- 
on  of  springs. 

Far  the  latter,  indiarabber  bands,  or,  what  is 
far  better,  spiral  wire  springs,  may  be  employed. 


These  are  attached  to  tl 


'o  sets  of  pins,  as  shewn 
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in  the  engraving,  so  that  the  ilidiag  block  ia  drawn 
inward  and  duwnwerd  by  tham.  Tbe  springs,  in 
drawing  the  end  of  (ha  block  downward,  oarry  ont 
an  arrangement  adopted  to  keep  tbo  block  in  posi- 
tion. Were  the  poll  of  the  spring*  horiiontal, 
there  wonld  be  a  oontteot  liability  on  the  put  of 
the  springs  to  tbrow  the  blook  np  and  out  of  it«  sent. 

To  prevent  tbe  blook  from  being  drawn  too  far 
forward,  string*  limiting  ita  motion  in  that  direc- 
tion are  attached  to  the  lame  ping  that  hold  the 
anrings,  and  thence  are  carried  to  the  rear  end  of 
tha  bale.  Whan  the  springs  an  at  the  end  of 
their  strain  and  jtut  (Mating  to  pall  the  block  for- 
ward, the  strings  come  into  play  and  prevent  the 
block  from  going  any  farther  forward.  This 
leaves  a  apace  of  three  or  fonr  inchea  free  in  front 
si  the  Wrung  block. 

Am  near  the  front  of  the  baseboard  a*  possible  a 
large  bole  ia  nude.  Thil  should  be  considerably 
larger  than  the  marble  it  ia  proposed  to  employ. 
The  dimension*  followed  in  thil  description  apply 
to  an  apparatus:  constructed  for  marble*  of  ljin. 
diameter.  Tbe  hole  where  these  are  need  may  bs 
made  about  Sin.  in  diameter,  *  It  ti  well  to  have 
tbe  front  end   squared  ont.    Aaron  the  front  ■ 


FOUNDRY    CUPOLA." 

I  PRESENT  a  small  cupola  that  we  have  kept 
in  constant  use   for  the  paat  two  years,  not- 
withstanding we  have  one  double  and  two  tingle 
"   it  cupolas  ranging  in  use 
ir,  from  one  or  the  other 
Said   metal   all 


ntage  and  osef  ulneia  of  a  furnace  of  thil  kind. 

purpose  of  operating  it  ii  the  production  of 

castings  of  special  mixtures,  such  ae  cams,  heading 

diet,  and  small  forms  for  apike  and  borieihoe  mills, 

perimental  mixtures,  testing  the  various  brands 

iron,  and  we    have    used    it    for    melting  up 

quantities  of  light  and  heavy  old  tcrap  brass,  r~ 


•trip  of  wood  la  left  about  (in.  wide.    Exactly  in 

re  of  thl*  atrip  ■  slight  depression,  which 

t  exceed  |,in.  in  depth,  1*  made.    With 


the  centra  ( 


equal  exactness  a  notch — a  triangular  one  ia  best — 
it  nude  in  the  centre  of  the  front  end  of  the 
eliding  Mock.  This  notch  should  be  about  Jin. 
across.    If  the  blook  ia  drawn    back,    a    marble 

tilaccd  on  Ibe  base  against  the  eliding  Mock,  and 
ying  in  the  notch,  when  the  block  ia  released  the 
marble  will  be  projected  across  the  depression  in 
the  front  of  the  apparatus. 

To  illustrate  the  law  that  forces  act  npon  a  body 
independently  of  each  other,  and  also  to  present 
an  incidental  illustration  of  tbe  law  of  impaet  of 
elastic  bodies,  the  block  is  drawn  back  and  tied 
back,  aa  shown.  Hook*  or  nail*  are  provided  for 
thi*  purpose—one  on  the  blook  and  one  on  the  bese. 
The  apparatus  is  placed  on  the  edge  of  a  horizontal 
table  and  held  firmly  there.  One  marble  ia  placed 
Testing  in  the  depression  in  front ;  tbe  other  ia 
placed  against  the  sliding  block.  The  string  is 
now  burned  through  with  a  match. 

A*  the  string  parte,  the  blook  is  drawn  forward, 
driving  tbe  marble  also  before  it.  As  it  goes  for- 
ward It  strike*  tbe  otber  one  in  front.  The  im- 
pact, in  virtue  of  the  law  a*  affecting  elastic  bodies, 
atop*  it*  conns.  Nearly  all  its  mechanical  energy 
is  imparted  to  the  other  ball,  which  at  on*  files 
forward  6ft,  or  8ft.  bsfore  it  touches  the  flocr. 
The  first  marble  thus  checked  falls  vertically 
through  the  large  hole.  Both  marble*  strike  the 
floor  with  one  report.  Tbe  vertically  falling  and 
horizontally  projected  ball  reach  the  ground  simul- 
taneously. 

By  naing  a  single  marble  and  placing  the  appa- 
ratus on  rollers,  on  projecting  the  marble,  the 
distance  to  which  it  will  go  will  be  much  abridged, 
while  the  apparatus  will  fly  back.  Thil  illustrates 
action  and  reaction.  By  endeavouring  to  repeat 
the  first  experiment  with  the  apparatus  on  rollers, 
the  front  ball  will  tend  to  ftll  vertically,  and  the 
other  ball  will  go  over  it  and  fall  in  advance,  and 
probably  will  collide  with  It  in  pasaing  over  it. 

Tbe  mode  of  release  by  burning  a  string  ii  far 
the  beat,  as  it  avoids  all  disturbance.    Accuracy  of 

marbles  answer  admirably.  As  fast  ae  they  break, 
Dew  ones  can  bs  substituted.  Wooden  or  ivory 
balls  are  not  sufficiently  elastic,  although  far  more 


THE  first  railwav  In  Brail,  the  Mini  line,  from 
theehorei  .if  the  Bsy  of  Bio  to  tbe  foot  of  the 
Orgu-s  chain  of  mountain*,  was  opened  on  April 
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a  bs  handled 
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branch  pipes.  S  and  F  are  of  oast  iron,  with  a 
peep  hole  at  G.  The  dotted  lines  H  H  are  the  top* 
of  the  angle-ehaped  legs  bolted  to  the  plate  |  the 
cupola  shsll  ii  riveted  to  the  plate  with  three 
■mall  wrought  angle-irons.    I  i*  the  side  view  of 

There  is  often  so  much  power  required  from  the 
'heel  that  runs  the  blacksmith  ahop  fan  that, 
while  the  Matt  ia  all  that  is  needed  for  the  forges, 

is  hardly  enough  for  the  cupola. 

Dimensional  of  Cupolu. 

Outside  diameter  at  bottom.  26,in.;  attop,24|ia. 

Thickness  of  lining,  Sin.      Height  from   bottom 

plat*  to  top  of  shell,  1ft.     Style  of  tuyeres,  plain 

round.    Sue  of  tuyeres,  2jin.     X amber  of  tayer**, 

Height  from  bottom  plate  to  bottom  of  tuyeree, 

i.     Height  of  toyerns  above  sand  bottom,  6iu. 

i,  and  length  of  pipe  B.  6in.  diameter;  8ft. 
_jg.  Size  and  leogtb  of  pipe  F,  2)io.  diameter; 
UOin.  long.    Cupola  !Wi.  fmm  fan. 

Modi:  op  Chaboing  Oopola. 

Fuel  o*ed  for  bed  Coal,   1001b. 

First  charge  of  iron    ...  pig,  2501b.     Merap,  ISO  „ 

First  charge  of  fuel Coal,      5D„ 

Second  charge  of  iron  ...  pig.  1 401b.     Scrap,  120  „ 

Second  charge  of  fuel    Coal,      4i  , 

Third  charge  of  ir..n  ..    .  pig,  IcMJIb.     Kirap,l!0, 

Third  charge  of  fuel Coal,      40  „ 

Fourth  charge  of  iron         pig.  1301b.    Scrap,  M„ 
Mods  op  Wobkiho  Ccpola. 

Time  of  atartiogfiro SM  tjl 

Time  of  charging  firat  iron 2.40    „ 

Blast  puton 3.80    „ 

First  appearance  fluid  irun    ...    ...  3JI7    ., 

"irit  stopped  m 3.40    „ 

jttom  dropped    .-.-.-----..-.-..---.-■•     ■'-%■'    -. 

Kind  of  fuel  used,  best  Lehigh  coal. 

Totals. 

Aroonnt  of  iron  melted l.SOOlb. 

intof  fuel  consumed 23S  „ 

i  of  fuel  to  iron  used    1  to  5  1-10 

Fluidity  of  melted  iron. Hot 


readily  be  understood ;  the  shape  of  it 
allows  the  material  to  settle  freely,  and  I  think  in 
>  manner  couoentratea  the  heat.  A  is  cast-iron  and 
i  wooden  treaties  to  support  the  slab  C,  which 
.nsners  for  a  charging  floor.  Fig.  2  is  a  sheet-iron 
jood  and  staok  held  by  three  guy  rods  from  hooks 
Fig.  S  shows  the  arrangements  of  the  blast 
-  -  75in.  Sturtevant  blower,  with  a  16in. 
extending  around  the  wall,  with  branch 
pipes  to  twenty  forget,  is  used  in  the  blacksmith 
shop  to  snoply  them  with  blast.  The  pipe  B  goes 
'"rough  tbe  wall  and  connect!  with  one  of  these 

*  By  IMBbht  B.  liisiaiLH,  In  the  Amcrlan  HaitonUt. 


pipea; 


I  laid  in  the  commencement  of  thi*  article  M 
had  melted  quantities  of  scrap  brass  in  thi*  far- 
nace,  and  run  it  into  ingot*  ;  but  excuse  me  from 
melting  any  more  large  quantities  of  old  braaabi 
cupola  or  air  furnaoe  unlet*  there  is  some  arrange 
msnt  to  carry  off  the  fumes  uf  the  lino,  or  wt  di 
the  work  in  the  open  air.  Thia  cupola  is  tituataJ 
in  a  small  braes  foundry,  30ft.  by  4.5ft,  and  the  firs 
men  (myself  included)  who  were  in  the  for-1— 
had,  I  think,  a  clear  case  of  lino  poisoning  uw 
breathing  ia  the  oxide  of  sine  vapour  with  whs*  J 
the  shop  was  filled,  coming  from  the  sine  in  the 
old  braes.  We  were  all  afflicted  alike ;  naneav  . 
ting  sickness,  ohill  and  high  fever,  followed  by  i 
difficulty  in  taking  a  long  breath.    Aa  I  have  not 
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x-een  a  beat  of  thii  kind  reported,  I  append  the 
result*. 

Hods  of  Charging  Cupola. 

Pud  forbid    Coke,  100  lb. 

Pint  charge  of  btui 600  „ 

Firat  charge  of  fuel Coke,    65  „ 

Second  charge  of  brail 600  „ 

Second  charge  of  fael  Cuke,    60  „ 

Third  charge  of  brass GOO  „ 

Third  charge  of  fnel Coke,    60  „ 

Fourth  charge  of  bras* M0  „ 

Mode  of  Woekino  cupola. 


Time  charging  firet  brail  .... 
Blutpaton  

Firat  appearance  of  Said  brai 

11.40    „ 
.  12.00 
12.03  P.M. 

Totals 

Amount  of  brass  melted    .... 

...     S,1101b. 

We  nave  melted  bronie  pinions  of  4001b.  weigh1 
in  this  cupola,  and  oan  make  bronze  eastings  from 
it  of  6001b.  weight.    The  figure*  in  a  bronie  heat 
•re  about  the  lameaa  the  above,  and  we  bare  made 
bronie   outing*  ai    high   aa   6,0001b.   in   a  single 
outing  from  the  air  furnace,  and  we  hare  never 
■offend  an;  inconvenience  when  making  new  mix- 
ture* without  sine. 

TJHBROMAMIA.* 

THB  idea  of  projecting  the  ihadowi  of  diflerent 
object!  (among  other*,  the  bands)  npoo  a 
plane  inrfaoe  ie  very  anoient,  and  it  would  be 
nieleaa  to  attempt  to  aealgu  a  date  to  the  creation 
of  these  animal*  and  classic  figures,  such  aa  the 
rabbit,  swan,  negro,  4c,  that  have  serve*]  to  amnae 
children  in  tbe  evening  ainoa  time  immemorial. 
Within  a  few  years  these  rode  figure*  hare  been 
improved,  and  we  are  going  to  ahow  how  the  play 
of  shadows  ha*  now  become  a  true  art  instead  of  a 
simple  diversion.  The  Italian  painter  Campi  wa* 
one  of  the  firat  who  thought  of  adding  new  types 
to  the  collection  of  figure*  capable  of  being  made 
with  the  ahadow  of  the  band*.  Ha  devised  amusing 
farm*  of  animals  fiat  delighted  the  school  children 
before  whom  he  loved  to  exhibit  them.  His  imi- 
tator. Frine,  imported  the  nascent  art  into  Belgium, 
and  it  wa*  in  tbia  latter  country  that  our  oountry- 


patiant  eieroise  of  his  finger*  to  render  them  supple, 
be  luooeeded  in  producing  new  silhouettes,  which 
an,  aaoh  in  it*  kind,  little  masterpieces.     Before    c 


an,  hub  iu  ii«  #iuu,  ubue  masterpieces,     neiore 

Sung  a  glimpse  of  then,  we  must  point  out  what 
,e  various  exerciaa*  of  the  bands  and  fingers  arc 
that  it  i*  Indispensable  to  perform  in  order  to  re- 
produce such  figure*  more  or  lesa  perf eetly. 

The  firat  eieroise  consists  in  bending  the  little 
finger  at  much   as    possible   without  moving  the 
othera,  while  tbe  hand  ia  spread  out.    It  must  be 
understood  that  all  that  ia  done  with  the  r 
hand  most  be  repeated   with  the  left.    The 
hand*  being  once  brokan-ln  to  this  motion,  mo 
little  finger  is  railed  and  an  effort  is  made  to  bend 
the  middle  and  ring   finger*,   while  tbe  fore 
little  finger*  remain  extended.    The  third  exer.  . . 
ooniiits  in  bending  solely  the  two  last  joints  of  the 
fore  and  little  finger*,  while  the  ring  and  middle 
fingers  are  bent  inwardly.     In  this  position,  if  the 
thumb  be  bant  inwardly,  it  will  be  found  that  the 
ahadow  made  by  thia  profile  on  the  wall  will  foi 
the  head  of  a  oat.    The  fourth  exercis*  consists 
leaving  the  two  last  joint*  of  the  first  and  litL__ 
finger*  bent  and  in  extending  the  middle  and  ring 
finger*.    Afterward  follow  exercise*  in  separating 
the  finger*  from  each  other  by  opening  them  in   ' 
direction  of  the  width  of  the  hand.     Firat,  it  is 
little  finger  that   is   isolated,  the  fore,  ring,  i 
middle  finger*  retting  against  each    " 


ia  the  separation 


iger*  into  two  groups,  the 

._  t nd  the  middle 

and  the  ring 


finger  making  a*  widi 
i»m«  the  assembling  of  the  finger*,  the  extremities 
of  each  b*ing  hidden  befain-i  the  middle  finger,  so 
that  the  hand  ha*  the  profile  of  a  spear  bead. 

Finally,  we  have  the  exercises  in  which  each 
finger  is  made  independent  of  the  other*,  one  being 
bent  to  the  tint,  the  other  to  the  third  joint,  the 
latter  extended  at  when  the  hand  i*  open,  tbe 
former  elongated   and   at   right  angle*  with  the 


Fingers  that  Trewey  has  madi 
that  ha  not  only  can  form  tbe 
a  eJ«o  g. 


i  of  *; 


of  the 


3*Tt  „         _.   ..._ 

taking  Sight,  the  cat  making  ita  toilet,  the  tight- 


itive  mind  i*  l*adi  _ 
every  day. 

Instead  of  reproducing  a  large  nnmber  of  tbeie, 
we  have  thought  it  would  be  better  to  devote  our- 
selves to  the  study  of  one  in  particular,  in  order  to 
initiate  our  readers  the  more  perfectly  into  the  art 
of  umbromaDia.  Let  us,  fur  example,  tike  the 
dog's  bead  represented  in  Fig.  1  (No.  1).  Thi 
t,tb(  


animal  h 

bit.     In  fact,  he 

us  the  efforts  th 

ted  by  t 

■a  in  tb 

efforts,  the  mout 

h  ii  seen 

to  dose  (Ho.  3),  showing 

repast,  we  finally  see  the  animal  vawning  volup- 
tuously, the  middle  finger  representing  the  tongue, 
which  cleaves  to  the  palate,  and  tbe  general  profile 
of  the  head  expreiiing  the  completed  beatitude. 

It  is  very  evident  that  in  order  to  reach  such  a 
degree  of  perfection,  the  artist  most  be  naturally 
endowed  with  great  manual  dexterity,  without 
which  the  preparatory  exeroiaea  would  give  no 
result.  There  are  signs  by  which  such  dexterity  is 
recognised,  and  an  attentive  examination  of  Tre- 
wey'i  band  baa  enabled  ui  to  verify  the  laws  laid 
downby  Mr.  H.  Etienne  upon  thenetive  perfection 
of  the  sense*.  Thirty-five  yean  of  research  have 
permitted  Mr.  Etienne,  who  ha*  been  continuously 
in  contact,  in  ahopa,  with  Swiss  watohraakers'appren- 

a  certain  criterion  by  whioh  to  judge  of  aptitutei  in 
different  trades  and  several  professions, 

A  young  Frenchman  who,  after  reverses  of 
fortune,  was  deairoua  of  giving  up  the  study  of  tbe 
in  order  to  learn  watchmaking,  preaented 
himself  one  day  before  Mr.  Etienne  at  the  shop  of 


a  skilful  ma* 
i  he  intelligen 


r  of  apprenticeship,  wbo  received 

countenance  with  eagerness ;  but, 
!  the  future  apprentice. 


the  hand  o 


ilockmaker.  "  What  did  yon  feel,  then,  in  pressing 
the  hand  of  that  young  man  who  baa  juit  gone 
out  ?  "  asked  Mr.  Etienne.  "  With  hands  like  his 
we  don't  make  a  watchmaker,'1  was  the  reply,  and 
th*  prediction  came  true.     It  was  ai  a  cooiequene* 


ia  conversation  that  Mr.  Etienne  sought  and 
vered  tbe  following  rules,  that  wetbinkwe 
sproduce  without  straying  from  our  subject, 
e  characteristic  of  dexterity  is  shown  in  tbe 
ilaoe  fay  the  curse  of  the  thumb  arched  cul- 
ly. Thia  is  an  indispensable  condition  for  the 
handling  of  the  hammer.  The  blacksmith,  who 
welds  with  his  arm  the  heavy  atriking  mail  that 
he  lets  fall  perpendicularly,  without  deviation, 
repeatedly  upon  the  same  point ;  the  file  outter, 
who  strike!  ao  regular  blows  upon  the  chisel  that 
~aw  ia  visible  in  the  cut,  ao  equal  everywhere  ia 
imprint  of  the  tool— these  and  all  superb 
workmen,  all  artists  who  ahape  white-Lot  iron 
with  the  hammer,  wbo  chisel  the  precious  met*)* 
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who  scalpturo  marble  and  stone,  owe  the  exact 
precision  in  the  force  and  accuracy  of  the  blowi 
that  they  give  with  the  hammer  to  the  suppleness 
of  the  first  joint  of  their  thumb.  To  thii  natural 
gift  they  owe  their  fortune,  for,  in  shorn,  selection 
i»  niede,  to  the  profit  of  the  mnit  skilful,  of  those 
alono  to  whom  the  moat  difficult  and  moit  delicate 
work  fan  be  in  trusted . 

A  second  characteristic  of  skilfulness  •<  indicated 
by  the  faculty  of  reversing  the  metacarpal  pha- 
lange* of  the  fingers,  so  that  when  the  hand  is 
extended  it  ia  convex.  On  the  greater  or  less 
flexibility  of  all  the  joints,  either  at  the  ban  or 
extremity  of  the  fingers,  depends  the  dexterity  and 
skilfulness  displayed  in  work  executed  with  the 
rile,  plane,  or  lathe. 

This  suppleness  cannot  be  independent  of  that 
nf  the  thumb  but  it  does  not  replace  it;  while  the 
curved  thumb  will  more  easily  dispense  with  the 
{Teat  flexibility  of  the  other  fingers.  These  two 
characteristics  are  in  mint  cases  nnlted. 

Trewey'e  hand,  reproduced  by  moulding,  figures 
in  several  English  museums.  It  possesses  the 
faculty  of  reversal  of  the  phalanges  to  the  highest 
degree,  and  the  thumb,  which  is  of  wonderful 
suppleness,  renders  Trewey,  as  we  shall  see,  the 
greatest  perrices  in  the  formation  of  his  shadows, 
"at  his  Augers,  which  are  long  and 
cry  perceptibly  in  length,  the  middle 
imger,  ok  eumple,  exceeding  the  ling  finger  by 
nearly  lin. 

In  addition  to  the  profiles  of  men  and  animals 
□imposed  by  the  artist,  the  latter,  by  means  of  a 
few  accessories,  exhibit*  to  ns  living  persons  playing 
amusing  pantomimes.  Here,  for  example  (Fig.  2), 
we  bare  a  fisherman.  A  piece  of  eard board,  properly 
shaped  and  held  between  two  fingers,  forms  the 
hat;  the  boat  is  a  piece  of  wood  held  in  one  of  the 
artist's  hands;  a  metallic  ring  holds  the  fish  pole 
against  the  thumb  of  the  other  hand,  and  it  is 
opposite  this  latter,  bent  as  shown  in  the  figure, 
tout  we  observe  all  the  emotions  of  the  fortunate 
fisherman,  who,  phlegmatic  at  firat,  end  livening  up 
when  the  fish  bites,  finally  is  triumphant  when  be 
has  it  at  the  end  of  his  line.  It  is  necessary  to 
have  witnessed  all  these  little  scenes 


er,  differ  i 


the  whole  food  question.  On  the  other  hand,  if 
they  knew  nothing  of  the  digestive  organs,  they 
could  not  be  considered  as  right  judges  of  the 
matters  in  hand  ;  anyone  might  trip  them  up  and 
say.  "  Ton  don't  know  anything  about  it.  Yon 
don't  even  know  the  primary  principles."  He  waa 
going  that  evening  to  speak  of  the  primary  prin- 


H.nws  ,.       , 

fact  that  was  well  known  to  the  ancient  world,  but 
not  with  that  fulness  of  detail  which  we  now 
possessed.  Taking  man  as  a  high-class  animal,  the 
type,  the  head  of  Nature,  they  found  first  of  all  in 
his  constitution  a  system  of  organs  entirely  devoted 
to  the  reception  and  application  of  food,  the  pre- 
paration and  appropriation  of  food  to  make  a  sound 
body.  That  waa  the  first  thing  they  would  recog- 
nise fn  man,  and,  in  fact,  all  the  lower  animals,  for 
wherever  they  went  there  was  always  this  primary 
system.  -  The  ancients  called  it  the  firat  way,  the 
first  entrance  into  the  body — and  it  waa  a  very 
good  term,  and  to  this  day  the  doctors  need  it. 
The  next  system  was  called  the  circulatory  system, 
and  consisted  of  a  series  of  vessels  by  which  the 
food,  when  properly   prepared,  was  conveyed  i 

it.    Whi 


artist  a 


le  of  spectators. 
s°oflther''l 


„-3wehiL 

fight  between  a  laud  lady 


thatwitbaUttleptac 


irodui 


ng  these  little  s> 


i,  and  even  get  up 


ill  over  the  body  and  to  each  part  requiring 
bether  they  took  animal  or  vegetable  food, 
ic  must  first  undergo  the  preliminary  process  of 
digestion  before  it  could  get  into  the  circulatory 
system.  If  they  took  a  portion  of  nutritions  veget- 
able food,  it  most  first  be  resolved  into  something 
resembling  blood  before  it  could  be  utilised.  But 
suppose  they  took  a  portion  of  animal  flesh  that 
had  already  been  through  the  process,  had  that  to 
BO  through  the  same  process  again  ?  Yes,  it  had. 
Nay,  if  they  took  the  very  blood  itself,  and  tamed 
it  into  food,  as  was  done  in  soma  parts  of  the 
country  in  the  form  of  "  blood-puddings,"  there  the 
very  substance  of  blood  had  again  to  go  through  " 

" lofdigestir-     "" 

.  .ey  had  air- 
the  atmosphere  in  breathing,  a 
much  food  to  them  as  any  other,  inn  was  caiiea 
the  respiratory  or  breathing  system.  Almost  every 
living  animal  possessed  these  three  primary  orders. 
The  lecturer  then  briefly  referred  to  certain  other 
systems,  as  the  Ave  organs  of  sense  in  man— touch, 
smell,  taste,  hearing,  and  eight,  and  the  nervous 
system.  In  order  that  all  parte  might  be  efficiently 
held  together,  there  was  another  great  system, 
called  the  skeleton,  a  hard,  firm  system  of  bone, 
it  for  holding  the 


„ -    Then, ..._ 

plant-life,  they  had  air-food,  which  they  got  from 


To  make  the  shadows  sharp,  the  following  things 
are  indispensable  :  The  source  of  light  must  be  a 
single  lamp  inclosed  in  a  projecting  apparatus, 
throwing  very  divergent  rays,  The  lens  most 
nonsequently  be  of  very  short  focus.  The  electric 
light  or  oxyhydrogen  lamp  necessary  in  a  theatre 
uiuy  be  replaced  at  the  amateur's  house  by  a  lamp, 
or,  better,  by  a  wax  candle,  or,  indeed,  even  by  a 
common  candle  that  gives  very  sharp  shadows. 
The  mirrors  in  the  room  where  the  exhibition  is 
given  must  bo  veiled  in  order  to  prevent  reflections, 
and  all  brilliant  objects  must  be  removed.  When 
the  oxyhydrogen  lamp  ia  used,  the  screen  is  placed 
I  Oft.  away  from  the  light,  and  the  artist's  hands  at 
3ft,  from  the  same,  and  consequently  at  7ft.  from 
the  screen.  But  it  will  be  understood  that  there 
can  be  no  absolute  rule  about  this,  all  depending 
npun  the  scsle  of  the  fingers.  It  suffices  to  recall 
the  fact  that  the  nearer  the  hand  is  brought  to  the 
light  the  more  the  shadow  enlarges  and  loses  its 
intensity,  while  on  bringing  the  nend  nearer  the 
screen  the  shadow  beoomes  sharper,  but  smaller 
and  smaller.  Fig.  i  shows  Trawey  exhibiting  the 
scene  of  the  preacher  in  the  pulpit.  Th'e  canopy 
is  formed  by  the  arm  and  the  first  phalanges  of  the 
ttuKers,  bent  at  right  angles,  while  a  block  of  wood 
affixed  to  the  arm  near  the  whet  forms  the  pulpit. 
In  order  that  the  preacher  may  appear  smaller  than 
the  pulpit,  he  must  necessarily  be  newer  the  screen, 
and  this  explains  the  distance)  apart  of  the  artist's 
arms  in  our  engraving,  the  screen  being  situated  in 
front  of  the  arm  that  forms  the  preacher.  The 
necessary  distances,  however,  are  best  determined 
by  experiment. 


and  travel  about.  In  order  that  the  body,  so  con- 
stituted, should  be  supplied  with  humours  or  fluids, 
it  was  further  provided  with  a  secretory  and  ex- 
oretory  system.  And,  lastly,  they  had  the  whole 
of  the  organs  of  the  body  wrapped  up  in  mem- 
branous matter.  Just  aa  the  skin  covered  the 
whole  of  the  body  and  clothed  everything,  so  the 
lungs,  heart,  and  other  organs  were  covered  with 

were  all  intended  for  the  construction  of  a  high- 
class  animal ;  bntit  waa  with  the  firat,  the  primary, 
the  digestive  system,  he  was  about  to  deal.  On  the 
welfare  of  that  all  the  other  systems  depended. 
Without  it  there  could  be  no  preparation  and  dis- 
..:,,...  =  .-    ...    ,......,.    _...l: ,f  __.    wjtboa6- 


DR.  RICHARDSOlf  OS  IDBAL  FOOD." 

A  T  thaMemurisl  Hall,  F»rringdun-slreet,_H.C. 


B.  W. 

The  Study 


Bichardson,   F.K.S     deliver 

of  Foods  ;  Physiological  ami 

Dr.  Richardson,  after  briefly  summarising 
five  reforms  comprising  the  heads  of  his  prev 
discourse,  as  reported  in  our  last  issue,  obsei 
that  what  he  wanted  to  do  that  night  wis  to  si 
as  clearly  as  he  could  the  subject  before  then 
the  facts  of  Nature  in  regard  to  the  digestive  On 
Of  man  and  animals.  It  must  be  fairly  admi 
that  if  thev  understood  the  digestive  system 


to  show  them  what 

absolutely  refnsed  to  work  or  digest  anything,  the 
result  of  which,  of  course,  waa  that  the  different 
members  at  once  began  to  die.  This  was  a  good 
illustration  of  the  prime  importance  of  the  diges- 
tive system. 

In  approaching  the  study  of  ideal  food,  they 
would  aak  themselves  what  that  really  was — what 
kind  of  food  was  indicated  as  best  adapted  for  the 
digestive  organs  of  man.  In  order  to  arrive  at  a 
true  solution  of  this  question,  they  must  go  to  the 
lower  animals,  and  compare  their  digestive  systems 
with  that  of  man  in  regard  to  the  various  parts ; 
but  that  evening  he  would  take  especially  those 
lessons  to  be  learned  from  an  examination  and 
comparison  of  the  teeth  and  stomachs  of  the 
difierent  animals,  became  they  might  at  once  admit, 
whether  they  were  vegetarians  or  not,  that  there 
were  two  chief  classes  of  animals — via.,  those  which 
live  solely  on  vegetable  food,  and  those  which  live 
solely  on  animal  food.  But  there  was,  nevertheless, 
a  certain  number  belonging  apparently  to  both 
these  classes  or  either,  and  there  were  soma  that 
lived  on  fruit.     So  that    really  th 

frngivora.  When  they  considered  the  first  food, 
they  might  be  nuite  sure  everything  came  from  the 
plant  world.  There  could  nut  be  a  race  of  carnivore 
— animal  feeders — by  themselves  by  any  possibility; 
such  a  supposition  would  be  carrying  the  argument 
-  to  an  absurdity,  because  if  animals  had  nothing 
bat  animals  to  live  on  they  would  become  extinct. 


There  must  be  a  sonroe  of  food  supply  and  a  some 
derived  from  the  earth.  The  earth  was  the  gras 
feeder,  and  was  truly  their  mother— sbe  gave  thet 
water,  a  very  important  food,  and  which  eh 
supplied  abundantly  to  all  the  classes  alike,  t 
animals  and  to  plants.  The  earth  was  their  mother 
but  she  did  not  feed  them  with  bread,  but  on] 
water,  directly;  and,  in  order  that  food  might  I 
arrived  at,  she  gave  them  the  intermediate  world  a 
plants.  Plants  took  up  from  the  earth  that  whie 
they  transformed  into  food  ;  and  animals  took  fm 
the  plants  that  which  they  had  taken  from  tb 
earth.  They  might  take  plant  food  indirectly  s 
animal  food,  or  plant  food  in  the  natural  state,  I 
that,  primarily,  all  food  waa  derived  from  the  plan 


iat,prii 
orldT 


He  then  proceeded  to  treat  briefly  of  the  test 
of  the  different  classes  of  animals,  and  compere, 
■ith  the  teeth  of  man.  This  of  itself  was 
nteresting  study.  There  were,  rough! 
ig,  three  classes  of  teeth— the  cutting,  th 
,  and  the  grinding  teeth ;  the  sharp,  ohiie. 
th  nf  the  aheep  and  horse,  for  cropping  th 

J,   tearing   teeth  of  the  lion,*) 

flesh  of  its  prey;  and  the  firm  grinder. 
id  breakdown  the  plan 
foods  on  which  it  lived.  In  the  molars,  or jrudinj 
teeth,  of  some  animals  a  rough,  uneven  surface  wsi 
always  exposed  to  the  food.    In  the  molar  teeth  ol 


like  tei 

grass;  the  strong, 
iding-'     * 


n  then 


.__  r     ..  _   .minenosa  whiel 

i  time,  so  that  the  tooth  became  qttiU 
ning  ancient  monnds  and  graves,  the] 


flat,    Ino), „- „---   -.      . 

the  skull*  of  the  formal 
inhabitants  of  these  islands,  or  they  might  set 
them  arranged  in  collections  at  th*  variow 
museums.  It  would  be  observed  that  in  menyoj 
these  the  molar  teeth  were  worn  down  quite  level 
ahowing  that  these  people  were  nut,  acorn,  ami 
grain  eaten— that  they  broke  down,  and  gromc 
;_...  .  — i-  the  hard  grains  composing  their  food 
.cans  thair  molar  teeth  were  womdowi 
I.  There  was  another  series  of  teeth 
sometimes  called  the  tearing  teoth— the  canini 
teeth,  as  in  the  dog.  These  were  represented  ii 
the  human  subject.  The  tearing  tooth  inmanwsi 
a  firm,  deep,  pointed  tooth,  sometimes  called  th) 
dog-tooth,  the  oanine  tooth,  or  the  eye  tooth,  frox 
false  impression  that  it  was  in  some  way  con 
sated  with  the  eye.  This,  however,  was  not  tin 
iot ;  except  that  it  was  situated  under  the  eye 
_  iia  next  teries  of  teeth  were  called  the  meteors 
or  cutting  teeth.  They  were  the  four  front  test! 
in  each  jaw  of  the  man.  Some  pexaons  has' 
supposed  that  these  incison  were  specially  adaptec 
for  cutting  or  biting  flesh-meats,  but  this  wsi 
hardly  probable,  a*  all  the  lower  vegetable  fesdinj 
animals  possessed  these  biting  teeth.  In  tact,  H 
the  incisors  of  some  lower  animals  ware  placse 
beside  those  of  man,  it  waa  quite  possible  to  nab 
a  mistake,  bo  much  were  they  alike.  There  wm 
also  a  class  of  animale  called  insectivorous,  liriaj 
on  insects,  but  which  could  he  induced,  under 
certain  circumstances,  to  live  upon  vegetable  food- 
The  bat  was  a  good  illustration  of  an  inamtivarosi 
animal.  A  peculiarity  in  the  teeth  of  this  class 
was  that  they  fitted  one  into  the  other,  like  the 
teeth  of  a  saw,  by  which  means  they  could  tsu  sad 
prey  very  thoroughly  indeed.  Thrr 
would  next  examine  the  jaws  of  the  ape.  Them 
they  would  see  the  teeth  of  an  animal  that  Ifrsd 
"  it.  Let  them  compare  the  jaw  with  the 
limen,  the  teeth  of  man.  There  thev  had 
front  cutting  teeth,  incisors  ;  two  pointed 
the  bicuspids,  or  small  grinders;  sad 
finally  the  three  back  grinding  teeth,  or  mulso. 
He  thought  the  inference  fairly  to  be  drawn  fro* 
these  human  teeth  was  that  they  mora  olosslj 
resembled  those  of  the  pure  fruit  eater  thanasj 
"  sh-eater  himself,  he  waa  quit*  tree  H 
ie  teeth  of  man  were  admirable  Hill- 


admit 

did  not  „,„- .. 

ee  of  the  word,  bet 

ry  distinctly  their 
adaptability  for  fruit'  eating.  Those  catting  hv 
cisors  were  pre-eminently  fitted  for  such  work ;  sad 
as  to  the  canines,  or  tearing  teeth,  tbey  wen 
admirable  for  holding  the  fruit  in  th*  month.  A 
boy  eating  an  apple  would  take  it  from  the  branch 
of  the  tree,  bite  through  the  stalk  with  the  front 
teeth,  and  then,  fixing  his  canine  teeth  into  at, 
'  '  tear  pieces  out.  That  waa  tesjiiig—teerme. 
lodified  sense,  but  not  in  the  same  way  as  thi 
ire  becf-it  was  not  nearly  ao  violent.  Then, 
□it  being  in  the  boy's  mouth,  he  broke  it 
with  his  grinders  into  pulp,  and  prepared  it 
_—  .uuiug  into  the  stomach.  For  all  kinds  of 
fruit  the  human  teeth  were  extremely  perfect- 
more  perfect  than  were  those  of  the  pure  vegetabb 
feeder  on  the  une  hand,  or  the  tearer  of  flesh  u 
the  other.  lie  therefore  pas)  it  forward  as  Uh 
simple  truth,  that,  so  far  asythe  human  teeth  wen 
concerned,  they  were  as  Aood  an  illustration  0 
instruments  intended  fojr  eating  fruit  as  the- 
possibly  could  be,  and  duB  act  tally  with  anytbiq 
else  so  well.  Of  course—fas  fruit-eaten,  the;  wool 
agree  with  him.  (LisKghter.)  Hut  these  mob 
teeth  were  also  good  irMjjfrtniMs,  and  did  extremal 


ABCH  23,  1888.      ENGLISH  MSOHASIO  AKD  WORLD  OF  8OIEHOE1  No.  1,200. 


tor  grinding  com  or  other  grain ;  so  that  the; 
t  alio  lay  that  the  human  toeth  wen  good 
-e*ter* — eater*  of  bread  and  that  class  of 
anou  derived  from  the  vegetable  world — 
and   grain    or    bread -crushing  instrument*. 

ey  would  nut  take  the  stomach*  of  theia 
ent  animal*,  and  oompare  and  aea  what  tho 
like.  In  regard  to  the  digestive  canal  in  the 
ent  daises  of  animal*,  it  wu  but  fair  to  admit 
■hat  of  the  animal  living  entirely  on  flesh  w* 
impler  ttrnotare  thin  that  of  the  fruit-eatinj; 
id,  and  a  much  more  simple  structure  alao  than 
of  the  animal  living  entirely  on  vcgetabl 
.  And  thru  very  many  peraona  urged  that 
high  olaai  of  animal,  man  for  instance,  to  b- 
i  top  of  the  aoale  of  life,  to  be  all- 


SCIENTIFIC    SOCIETIES. 


the  liverpool  astronomical 
bochty. 

rpHE  sixth  meeting  of  the  present  eeaaion  o 
I  the  Liverpool  Astronomical  Society  w* 
held  at  the  Royal  Jnatitntion  on  March  12th,  Mi, 


g  and  muter  o 


ileit  food . 
laboratelv 
'or*,  fleili 


J*d  for  bia  work ;  and  that,  the 

were  the  beat,  because  animal* 

bnal  food  had  the  si  mplut  digestive  apparatus 
:b»r  that  argament  were  true  or  not  u  re- 
d  man'*  position,  they  were  bonnd  to  admi 
yjt  that  animal  feeder*  had  the  moat  lirupL 
tive  organ*,  and  performed  the  prooeaa  moat 
.  In  the  stomach  of  alynx.anat-Iikeanimal. 
iv*d  entirely  on  flesh  food*,  they  f ound  a  var; 
e  digestive  oanal— and  for  all  that  a  vet) 
rful  digutive  apparatus  Bo  with  other  likt 
ils.  The  stomach  of  the  lion  in  of  u  eimple 
muter  u  that  of  the  lynx.  The  food  wu 
d  into  the  tube,  and  there  immediate!; 
ed,  withoot  any  prolonged  elaboration,  and 
1  into  the  intern  to  make  blood  to  feed  the 
lL  Therefore,  u  a  general  tut,  they  might 
hat  In  all  dimes  of  animal*  the  simple- 
tive  apparatus  wu  fonnd  in  the  animal  whi 
on  flesh  food.  And  the  earn*  rule  applied 
arnivoron*  bird*  and  insect*,  or  any  other 
tl.  If  they  examined  thestomaeho" 
eeding  animal,  aa,  for  example,  thi 
I  find  a  very  elaborate  apparatus  Thi*  due 
""' ■ J  ruminant*,  or  ohewer* 


id.  It  wu  a  va 
here  should  be  i 
if  their  greatest  naturalist* 


sr? 


irsnit  of  the  Bang*  carnivore,  they  took 

ion*  quantity  of  food  into  their  stomachs,  and 
retired  into  the  jungle  and  safe  -"-- 
i  it ;  that,  in  eonrte  of  time,  tbia  t 
tidental  practice  became  a  confirmed  "habit. 
n  this  way  the  phenomenon  of  ruminating 
it  op  and  perpetuated.     Other*  thought— ana 


J.  Gill,  P.R.A.S.,  in  the  ohair.  Fifty-three  can- 
didate* were  elected  and  proposed,  and  Professor 
0.  A.  Young  and  B.  S.  Holden  were  elected  Amp 
ciate*  of  the  booiety. 

The  Secretary  announced  that  he  had  received 
'lettera  from  the  member*  of  the  council  sympa- 
thiaing  with  Capt.  W.  Noble,  whose  ruidenne  had 
been  entirely  destroyed  by  fire.  The  chairmib 
remarked  that  few  person*  had  dene  ao  much  ti 
popolariie  utronomy  aa  Capt.  Noble,  and  he  was 
anre  that  the  intelligence  of  Oapt.  Noble  a  Ion 
will  be  heard  with  regret  by  all  amateur*. 

Mr.  F,  Wonlfe  Brenan  prupoiod  that  the  *oeietj- 
ahonld  institute  periodical  examination*  in  utro- 
nomy, and  that  the  council  should  be  empowered 
to  grant  certificate!  of  eompetancy.  The  poasi 
bility  of  gaining  >nch  a  certificate  would  stimulate 
amateurs  to  follow  up  *ome  systematic  study  of 
the  science,  and  prevent  them  from  lapsing  into 
mere  stargazing.  Mr,  W.  H.  Davie*  seconded  the 
motion,  bnt  suggested  that  the  certificate  should 
not  be  granted  for  mare  textbook  knowledge  *o 
mnoh  u  for  practical  experience.  The  Director! 
of  Section*  were  likely  to  know  who  hid  done  the 
most  useful  work,  and  they  might  include,  in  their 
annual  reports,  the  names  of  those  whom  they 
thought  deserving  of  certificate*.  Mr.  W.  F 
Denning  thought  the  idea  wu  a  good  one.  Man; 
person*  felt  a  shade  of  contempt  for  the  auumeC 
scientific  dignitiu  of  men  who  strung  a  lot  of 
letter*  after  their  names,  but  who  had  to  pass  no 
examination  whatever  for  proficiency  in  the  soianoi 
they  professed.  If  the  Liverpool  Astronomic*: 
Society  would  take  the  initiative  in  thi*  matter,  il 
would  be  a  good  thing  In  hi*  opinion.  The  reso- 
lution, according  to  custom,  wu  left  for  decisior 
until  the  next  meeting,  a  hope  being  expresied  that 
in  the  mean  time  member*  would  aommunicate  their 
opinion*  by  letter. 

In  continuation  of  his  article  on  Plato,  Mr.  Blger 
described  the  remarkable  detail*  which  have  from 
time  to  time  been  detected  on  the  floor—via.,  light 
spots  of  a  donbtf  jfr-nature,  crater  cones,  and  deli- 

■-■ '  iugs.    He  pointed  ont  the  physical  con-  \ 

lion  probably  exists  between  these  objeoU 


us.  aenu  idea — that,  in  feeding  on  grass, 
animals  had  to  take  in  a  considerable  amount 
or,  with  bnt  little  other  nourishment,  thereby 
big  the  oeoeteity  for  a  very  large  quantity  of 
in  the  stomach  during  the  after- process  of 
ion,  and  that  tallied  exactly  with  what  they 
is  animal*  doing,  The  ox  in  the  Geld  ni 
*  browsing— not  jtut  a  short  meal,  u  they 
with  a  talk,  *  laugh  and  a  joke— after  which 
down  to  rest  and  ohew  the  cod.    The  camel 

desert,  u  wu  wall  known,  had  to  go  (re- 
ly for  a  considerable  period  without  water  ; 
o  enable  it  to  do  thi*,  it  wu  gifted  by  nature 
i  Tery  peculiar  provision.  In  the  interior  ol 
limal  there  wu  found  a  number  of  sac*  or 
•*,  which  opened  into  the  stomach.  The 
M  took  in  a  full  supply  of  water,  which  was 
ved  by  the  contracted  months  of  these 
aa,  and  then,  when  occasion  required,  they 
.rged  their  contents  into  the  •tomaoh,  tob* 
>*d  and  carried  into  the  blood.  Sometimes 
'  by  thirst  that  they  were 
mel*,  to  get  at  the  supply 
™.  m  the**  sac*.  In  the  *tomaoh  of  the 
,  a  pur*  plant-eater,  they  had  a  very  simple 
stus,  wholly  free  from  the  complication* 
iad  wen  in  the  atomaeb  of  the  ox.  In  the 
ih  of  man  they  would  observe  a  comparatively 
i  apparatus.  It  wu  clearly  not  the  stomach 
•rbivorons,  neither  wu  it  the  stomach  of  a 
orou*  animal.  It  wu  more  complicated  than 
,tter,  more  curved,  with  more  surface  for 
ion.  The  human  stomach  would  seem  to 
n  intermediate  position  between  the  digestive 
ttns  of  the  aarnivora  and  herbivore,  with  a 

Inclination  toward*  the  fruit-eater.  Again, 
i  took  the  length  of  the  whole  intestinal 
from  the  commencement  to  its  end — a  good 
-the  human  digestive  organs  approximated 
M  of  the  fruit-eaters.  They  could  not,  how- ; 
e»t  on  that  alone  ;  but,  on  the  atady  of  the 
itua  u  a  whole,  they  would  come  pretty  near 
truth.  By  that  means  they  would  see  that  I 
ivieion  made  for  digestion  in  man  wu  much  | 
■laborate  than  that  made  by  nature  for  the 
on;  and  that  all  these  details  placed  man 
■ttha  frugivoriorfruit-eater*.  Takingth* 
nal  canal,  the  stomach,  the  digestive  process, 
e  teeth,  u  the  testa,  man  might  be  truly  said 
s  animal,  and  fruit  with  grain 


ibtfjVnat       , 
oat*  markings.    Se  pointed  ont  the  physical  < 

,  'V  0I',M  between  tries 

and  the  change*  in  visibility  which  they  i 
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THE  dentil  ot  Dr.  It.  G.  Latham,  the  famous 
ethnologist,  appears  to  havo  been  passed 
over  almost  without  notice,  owing*  to  the  fact 
that  he  had  so  Ions;  been  retired  that  most 
people  thought  he  hod  been  dead  for  years. 
The  fact  is,  that  Dr.  Latham  was  some  time  ago 


The  a 


r  alio  referred  to  the  in 


which  traverses  the  formation  fron 

In  concluding  his  paper  on  Jupiter,  in  the  series 
of  H  Illustrated  Notes  on  the  Planets,"  Mr.  Denning 
observed  that  drawings  of  that  planet  obtained 
under  the  bigbeat  power*  that  osn  be  used  with 
advantage,  and  with  a  caution*  regard  to  faithful 
delineation,  would  probably  throw  much  light  on 
the  phenomena  occurring  in  tbe  Jovian  atmosphere. 
It  wu  most  desirable  to  pursue  the  various  mark- 
ings year  after  year  with   unflagging  pa  neve  ranee, 

to  solve  the  extraordinary  problem  which  their  be- 
haviour  offered   for   solution.    Too  mnoh  str 
could    not    possibly  be  laid  on    the  necessity 
observers  being  as  precise  u  possible  in  their 


in  the  oue  of  the  components  of  this  pair  waa  due 
to  uniform  rectilinear  motion.  Assuming  that  the 
brighter  star  wu  tbe  one  in  motion,  the  proper 
motion  wu  0113a"  per  annum  in  the  direction  of 
1968°. 

Papera  were  read  by  Mr.  W.  H.  S.  Monek  on 
'Eclipses  of  the  Moon";  by  Mr.  Elger  on 
"Saturn";  by  Mr.  Tarrant  on  "  Micrometrioal 
Measures  of  300  Double  Stars  "  ;  and  by  Mr.  St. 
Quintin  Gage  on  »  Star  Colours." 

An  Educational  Branch  wu  farmed  at  Douglas. 
Isle  of  Man,  which  already  nnmbered  17  member*, 
and  promised  a  rapid  extension  through  the  island. 

•v.,.    _....:__ : j   _:.l   sn  BddrBU  to  the 

planet*  by  Mr.  J. 


Q  ill. 


in  tbe  position 


Dead  Vluiab,  for  Walnut. — For  a  simple  but 
_jt  very  solid  dead  finish  for  walnut,  proceed  u 
follows : — Take  equal  parts  of  burnt    umber  and 

Apply  with  s  woollen  rag  or  hair  cloth  dipped 
in  raw  or  boiled  linseed  oil.  Glean  with  soft  old 
cotton  rag*.  The  longer  *nd  harder  the  rubbing, 
tbe  better  tho  result*.     You  need  not   fill  or  oil 

the  walnut. 


at  food.    (Applause.) 


jplored.  The  result  i*  highly  satisfactory,  it 
lam;  estimated  that  a  sufficient  area  and  thickness 
if  oral  bu  been  met  with  to  insure  a  supply  of 
,000  tons  per  day  for  GO  years. 


the  other  day,  almost  on  the  completion  of  his 
76th  year. 

The  JVfio  Tart  Tribune  says  that  ' 
satisfaction,  is  to  be  felt  at  ' 
that  Prof.  William  B,  Brooks,  of  the  Bed  House 
Observatory  at  Phelps,  N.Y.,  hu  been  elected  a 
Fellow  of  the  Royal  Astronomical  Society  of 
Great  Britain,  in  recognition  of  his  numerous 
astronomical  discoveries.  Prof.  Brooks  has 
discovered  no  leu  than  eleven  comets,  and 
added  many  foots  of  the  highest  importance  to 
the  world's  stock  of  knowledge  of  other  worlds. 
It  is  observed,  too,  that  he  has  accomplished 
these  results  with  telesoopes  of  his  own  con- 
struction, he  having  even  ground  and  polished 
the  lenses  with  his  own  hands."  The  Americans 
use  the  title  "professor"  freely;  bat  that  does 
not  detract  from  the  merits  of  Mr.  Brooks, 
whose  observations  must  be  well  known  to  oar 

At  a  reoent  meeting  of  the  Physical  Society, 
Mr.  G.  L.  Addenbrooke  exhibited  and  described 
a  compact  form  of  reflecting  galvanometer, 
lamp,  and  scale  which  he  has  designed  as  a 
portable  commercial  instrument,  and  also  a 
modified  Post  Office  Wheatatone's  bridge.  In 
the  galvanometer  the  coils  are  easily  removed 
or  replaced  by  others,  and  loose  wires  for  con- 
necting the  coils  together  are  avoided,  the  re- 
quired connections  being  made  through  the 
screws  which  secure  the  coils  in  position.  The 
suspension  is  arranged  so  that  the  needle  can 
be  quickly  taken  ont  without  breaking  the 
fibre,  and  replaced  by  another  for  ballistic  pur- 
poses it  necessary.  A  simple  liquid  damping 
arrangement  is  provided.  The  lamp  (a  paraffin 
one)  is  inclosed  in  a  copper  cylinder,  which 
also  supports  the  scale.  The  height  of  the  lamp 
and  seals  can  be  varied,  and  the  beam  of  light 
can  be  directed  at  different  altitudes  by  having 
the  Ions  tubes  mounted  on  pivots,  the  line 
joining  them  passing  through  tbe  centre  of 
tbe  flame.  The  whole  is  very  compact  and 
portable, 

The  German  Association  of  Gas  and  Water 
Engineers  has  repeated  its  offer  of  a  prize  of  £50 
for  the  best  essay  upon  the  ventilation  of  gas- 
lighted  rooms.  The  offer  waa  Srst  mode  in  1885, 
bnt  has  bo  far  been  without  fruit. 

Those  who  are  in  the  habit  of  visiting  Kew 
Gardens  may  like  to  know  that  a  plant  of  the 
common  Coffee.  Arabic*  is  now  to  be  seen  in 
the  Palm  House  loaded  with  ripe  fruit.  Those 
who  do  not  know  what  is  done  at  Kew  may 
probably  pay  a  visit  to  the  gardens  to  see  it, 
and  the  other  botanical  treasures  and  objects 
of  interest  which  are  there  provided  for  their 
information  and  instruction  — or,  rather,  for 
the  advancement  of  botanical  science. 

It  seems,  from  tbe  statistics  supplied  by  Dr. 
Hellmann,  of  Berlin,  a  well-known  meteoro- 
logist, that  the  Riviera  is  not  quite  so  worm 
and  comfortable  in  winter  as  many  people 
imagine  it  to  be.  The  temperature  often  falls 
ten  degrees  below  freezing  -  point  In  the 
winter  during  the  early  morning  hours 
(in  the  night,  say),  and  sometimes  remains 
below  the  zero  of  Centigrade  thermometer 
during  the  greater  part  of  the  day.  Mere 
temperature  seems,  however,  to  have  nothing  to 
do  with  the  attractiveness  of  a  locality.  It  is 
the  relative  freedom  from  biting,  drying  east 
winds  that  makes  or  mars  a  place  as  a  winter 

ScientiGo  papers  are  not  mnoh  interested  in 
the  'progress  of  what  is  called  the  woman's 
rights  movement ;  but  it  is  rather  amusing  to 
find  in  a  well-known  paper,  which  is  supposed 
to  be  "  written  by  ladies  for  ladies,"  that  the 
late  Asa  Gray  was  an  American  "lady 
botanist,'1  and  was  elected  to  the  Paris  Academy 
of  Sciences  in  1878  as  "its  corresponding 
member."  The  distinguished  professor  would 
have  laughed  heartily  at  this  mistake,  for  he 
cared  nothing  for  the  vox  popvli,  and  was  a 
scientist  pur  tt  Hmplt.     There  is,  however,  a 
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moral  to  this,  and  it  rests  between  "  What  is 
Fame  1 "  and  "  What  are  the  Society  papers  1 " 

A  Bill  has  been  introduced,  to  tha  House  of 
Commons  providing  for  the  examination  of 
persona  having  charge  of  steam-engines  and 
bailors  on  land  thronghont  the  United  King- 
dom. It  in  sure  to  meet  with  a  good 
deal  of  opposition,  for  it  provides:  "(1)  The 
Beard  of  Trade  shall  from  time  to  time  appoint 
and  remove  examiners  for  the  purposes  of  this 
Aot,  and  fix  districts  for  whioh  any  examiners 
are  to  be  appointed,  and  determine  the  mode 
and  amount  of  remuneration  of  examiners,  and 
make  and  alter  regulations  in  relation  to 
examinations,  tho  qualifications  to  be  required 
from  applicants  for  certificates,  and  to  the  issue 
and  registration  of  certificates,  and  generally 
for  the  purposes  of  this  Act.  (2)  The  Board  of 
Trade  from  time  to  time  may  affix  and  alter 
the  fees  to  be  paid  by  applicants  for  examina- 
tion, and  the  time,  manner,  and  place  of  pay- 
ment of  such  fees.  (3)  The  Board  of  Trade 
may  at  any  time,  whenever  it  appears  expedient 
so  to  do,  suspend  for  any  period,  or  cancel 
altogether,  any  certificate  of  qualification  ;  and 
may  at  any  time  re-issue  any  certificate  whioh 
has  been  suspended  or  cancelled  ;  and  shall 
keep  a  register  showing  the  names  of  persons 
whose  certificates  have  been  suspended  or  can- 
celled, with  the  official  number  of  each  certifi- 
cate and  the  grounds  for  suspension  or  cancel- 
lation, and  of  the  reasons  for  re-issuing  any 
certificate  which  may  have  been  suspended  or 
oancelled."  Makers  of  gas  and  hot-air  engines 
are  sure  to  support  such  a  Bill. 

We  have  received  from  Mr.  0.  Rous-Martcn  a 
copy  of  his  '■  Motes  on  the  Railways  of  Great 
Britain,"  presented  to  the  Minister  for  Public 
Works,  New  Zealand.  As  a  special  envoy  from 
the  oolouy,  Mr.  Marten  was  afforded  many 
facilities  for  examining  every  detail  of  the 
working  of  onr  chief  lines  of  railway  (tbat  is, 
all  he  cared  to  examine),  and  his  "  Notes." 
which  we  presume  form  a  sort  of  preliminary 
report,  contain  a  mass  of  valuable  information 
concerning  our  railways  which  cannot  be  found 
elsewhere. 

According  to  Mr.  Findlay  (manager  L.N.W.) 
trains  twice  as  heavy  as  those  21)  years  ago 
are  now  driven  at  14  jier  cent,  higher  average 
speed  by  an  expenditure  of  hardly  more  than 
half  the  quantity  of  coal.  Spraking  pre- 
sumably Of  the  North-Western  Railway,  ho 
■aid  passengers  on  their  course  travelled  with  a 
Safety  to  which  our  fathers  were  strangers, 
under  the  protection  of  1,100  signal  cabins, 
erected  ami  maintained  at  an  expense  of 
£2,000,000,  to  control  the  action  of  3&QO0  levWS 
and  1 1,000  sijrnnld,  worked  by  rods  that  would 
stretch  from  Laud's  End  to  John  o'Groats.  and 
wires  that  would  roach  from  Liverpool  to  New 
York. 

Tho  Orient  liner  Orizaba  arrived  recently  nt 
Plymouth  from  Australia,  having  accomplished 
the  fastest  passage  between  Australia  and 
Ik  gland.  The  actual  time  of  tho  passage  is 
32  days  3  hours  4.">  minutes,  including  all 
stoppages.  The  OrUaba  is  G,Hi  tons,  and 
7,00011.1'. 

At  tho  FwrVti  Pnfc.ee,  Mil.)  EdttwoA  en 
exhibition  of  liiY-.'avioc/niiimr.itus  will  be  hold 
next  month.  It  will  consist  of  unsinkablc  war 
ships,  steam  vessels,  lifeboats,  and  rafts  for 
use  at  sea  and  on  shore,  also  life-saving  appira- 
tus  ol  every  description,  and  clothing.  Con- 
ferences will  be  held  from  day  to  day  and 
discussions  ou  the  merits  of  exhibits.  Appli- 
cations for  spnee  or  to  read  papers  must  he 
made  iu  wrttln;  only,  to  the  chairman,  Life- 
Saving  Apparatus  Committee,  the  People's 
Palace,  Mile  End-road,  London. 

We  have  ihe  eighth  annual  report  of  the 
Hemcl  llcm[i«»a'l  >f:itural  History  Society  for 
1(187,  ami  though  tii.lnr-r.lly  the  society  i*  nut  a 
very  large  •'  tli.-ld  club,"  it  is  doing  good  work, 
and  we  have  no  doubt  will  prosper.  Mr.  J.  H. 
flarlcy  is  the  hon.  secretary.  The  more  of 
these  tocietiei  there  are  the  better,  provided 
they  do  not  hamper  one  another. 

News  has  arrived  in  Brussels  that  Captain 
Van  Gele,  who  explored  the  River  Oubangi  up 
to  the  22nd  degree  of  longitude,  has  discovered 
that  the  Ouolle  and  the  Oubangi  form  one  and 
the  same  river  flowing  between  the  1th  and 
I/Hi  digrec  of  njiih^n:  .'..Liiudu,  ai-tl  arc,  there- 
fore, the  same  tributary  of  the  Congo. 


At  a  recent  meeting  of  the  Paris  Academy  of 
Medicine  the  report  of  a  commission  appointed 
to  inquire  into  the  phenomena  reported  by  M. 
Lilys,  and  commonly  colled  hypnotism,  was 
presented.  The  conclusion  is  that  M.  Lnys  has 
been  the  dupe  of  an  hysterical  patient,  and 
that  there  is  absolutely  no  truth  in  the 
phenomena  described  by  him  last  autumn. 
(See  pp.  18(1,  2211,  last  volnms.) 

The  "  cancer  bacillus  "  is  not  yet  a  discovery. 
Researches  in  this  country  have  been  made 
without  success,  and  lately  Dr.  Senger  read  a 
paper  before  the  Berlin  Clinical  Society  in 
which  he  stated  tbat  although  he  repeated 
Scheurlen's  experiments,  he  conld  not  obtain  a 
micro-organism  which  could  be  recognised  as 
specific.  Ou  one  occasion  he  did  find  a  baoillas 
answering  to  Scheurlen's  description,  but  that 
bacillus  was  due  to  the  potato  on  whioh  the 
culture  wns  made.  Cancer  is  apparently  a 
disease  peculiar  to  humanity,  for  it  has  never 
been  successfully  inoculated  in  the  lower 
animals. 

In  the  course  of  a  lecture  before  the  Shef- 
field Literary  and  Philosophical  Society,  Mr. 
A,  H,  Allen,  the  borough  analyst,  said  that  in 
consequence  of  the  wide  occurrence  of  lead- 
poisoning  daring  the  lost  few  months,  it  had 
been  necessary  to  remove  the  lead  from  water 
drawn  from  the  taps,  It  bad  been  found  that 
that  could  be  done  very  efficiently  by  certain 
forms  of  filter  ;  and  on  further  experiment  it 
turned  out  that  those  filters  whioh  were 
efficacious,  and  whioh  retained  their  effi- 
cacy for  a  considerable  period,  were 
those  in  whioh  animal  charcoal  was  em- 
ployed in  some  form.  Animal  charcoal  was 
largely  composed  of  phosphate  of  lime,  and 
there  was  no  doubt  that  its  power  of  removing 
lead  was  dependent  on  that  fact,  and  on  tbe 
consequent  formation  of  highly  insoluble  phos- 
phate of  lead.  Iu  fact,  animal  charcoal  which 
had  been  used  for  a  considerable  period  in  puri- 
fying lead-contaminated  water  became  white 
from  the  formation  of  phosphate  of  lead.  That 
it  really  was  the  phosphate  which  was  tbe 
active  constituent  of  animal  charcoal  was 
proved  by  the  fact  that  phosphate  of  lime  was 
itself  just  as  efficient  for  removing  lead  as  was 
animal  charcoal.  He  exhibited  a  novel  filter, 
devised  by  himself,  in  which  the  water  was 
caused  to  pass  through  a  block  of  comprossed 
phosphate  of  lime,  and  showed  by  experiment 
ib.-it  lead  was  wholly  removed  by  such  treat- 

We  would  call  tbe  attention  of  our  readers  to 
the  advertisement,  on  another  page,  of  the 
Hammersmith  Industrial  Exhibition  Society, 
We  understand  that  the  Society  held  its  first 
exhibition  most  successfully  last  year,  when 
the  City  Corporation  showed  its  oppreoiation 
of  the  Society's  efforts  by  granting  £21  to  its 

i'.ll-.ii-.  T!li-  \V,,;-..i:i;,f-.i:  S,,i.:y  of  (.!  i  nl  1..T-. 
abo  contributed  a  donation  of  £10.  We  have 
not  heard  of  these  bodies  renewing  their  interest 
by  donations  this  year.  We  have  no  doubt, 
however,  that  the  Girdlers  will  again  show 
their  interest  in  Hammersmith.  We  learntnot 
lung  since  that  the  Worshipful  Company  of 
Mercers  had  sent  a  donation  of  £10.  Soi 
licTitiful  lace  will  be  lent  to  the  Loan  Scoti. 
by  Cardinal  Manning,  and  it  is  believed  that 
the  collection  of  old  needlework  will  be  o) 
the  features  of  the  exhibition. 


Novel  Marine  Clock.— A  curious  marine  olock, 
patented  by  W.  1.  Ilndlook.  in  the  Umtad  Slates, 
has  attracted  con,  id  era  bio  attention  from  eteam- 
vesnol  captains  an  I  tiwmn.  It  looks  like  an 
ordinary  marine  d.itk,  but  by  the  aid  of  electricity 
is  made  to  assist   pilots  and  others  in  navigi  " 

whore  it  is  nece->  -iry  tu  be  particular  as  to 

and  distances.     The  clock  it  Mil  aable,  also,  because 


than  f.jrty  * inks.  The  device  consists  of,  first  a 
clock  with  nhiro  transparent  did,  ranning  eighl 
days,  having  cui»[i>.Tu.iLiun  kiliiuee  and  fine  move- 
ments ;  second,  tlf.'ltu'.'iitil, ii  t  piece  or  spring  nssd 
t-.  minute  h.irul.  by  wi.iuh  the  contact  is  made  and 


paases  by.  Any  number  of  kecmiis  or  minute 
|o  sixty  cm  be  run,  and  when  the  desired  tin 
up  the  bell  notifies  the  pilut,  and  the  cluck  is  a 
set  for  the  next  ran,  Ou  the  side  of  the  clock 
lug  slate  bearing  the  names  of  lighthouses  or  points 
from  which  departures  arc  to  be  talun. 


IiETTEBS  TO  THE  EDITOR 


M  WSJHUtMl/W  >*>  U<*«  ■ 

U/w  rup«V*"f  "fawto  i*w  si 

u  ihouU  b,  dmmi  «j>  <u  trtej**  at  swrfMal 

iAokI.1  tx  adJmHj  1°  1*«  BEITOX  <t 

f**  INGUSH  MBOHAJIIO,  Ut,  Sfroad,  W.C. 

Pvu-ejla  Man  < 


ufcUiuut  rtftrma,  ("(■-r-,j.<j«.t'iri;  i 


vervons  wrl««  what  h*  kaotn,  sad  sj 

nunc  Hums,  but  do  mors  ;aud  tbat  not  In  this  ooij 
_  In  all  oilier  subjects ;  Vat  inch  a  penoa  mar  ban 
.onio  particular  knowledge  sni  eiperlonoa  oJ  the  tumi 
ol  each  *  penoa  or  such  a  (ounlajn,  thataa  to  otber  Uliuti 
on  no  more  than  what  ererjbodjdo™,and  i«t,  :okt*j 
:.ni'-r  srtlfc  this  little  piiunct  of  his,  will  nn  ■nab 
writs  the  whole  body  ol  ptaislcka,  a  vioe  bom  whtan 
*l  Inaonverdanoee  derive  Ibolr  orhrfuaL"— J/m  **t»' 


TBE     COST    OF  THE    -OBALLENGBK 

EXPEDITION  —  OA  PELL  A     IN      DAT 

LIGHT      AT    LISBON     OHOVE-  TELE 

9C0PE-SPE  OTBOS  OOPH—  F  AS  T  E  N I S  0 

IVORY    ON  BBOMTf— PHOTOMBTRY- 

TELESCOPE        OBJECT  -  GLASS       FOB 

PHOTO  QBAPHY— "NBMO'-NIOAL  LBS 

SONS  IN  FHYSICS-THE  PLANETOIDS 

—SUNDIALS— BIRDS'  BOOS— DYLfcOtP) 

BY    AN     EFFORT     OF      THE     WILL- 

METEORIC       ASTRONOMY  —  MICRO 

EYEPIECES:  AN  APOLOGY. 

(-28527.]— NOW  that    something  like    a   public 

awakening  in  connection   with  our  National  Ei- 

--   -ppean  to   be  really   taking  place,  I 

to  enggeat  to  any  member  of  Parlla- 

nay  chance  to  read  thete  linos,  that  at 

should  move  for  a  detailed  statement  of  all  satus 

of    £10    and    upwards  paid    on    aooouut  of  Uu 

CtalUngrr   oipeditioa,   with    the   names   and  ad- 

drtues  of  th*  persons  to  whom,  and  tbe  mttkm 

for  whioh,  snoh  sums  have  been  paid.    Alaoabjt 

of  tho  [arsons  and  bodies  to  whom  tbe  pnblicatimt 

hare    been    presented,  and  fie    number*  of  the 

oopiea  ioM.    I  have  an  abiding  conviction  thati 

truthful   reply  to  sach  a  motion  would  litenilj 

appal  the  British  tax-payer.     Heaven  knows  thai 

1  ong- s u tiering  idiot  baa  bean  infamously  plundered 

enough  by  the  Ring  at  South  Kensington,  but  thi 

cost  of  the  specimsn  of  the  endowment  of  joiaotifis 

research  to  which  1  now  invit*  attention  litarillj 

..>ut.Il.;ro'l"a  H«od. 

With  reference  to  the  piraitrapb  with  which  Mr. 
Goddeo  commences  letter  28172  (p.  32),  if  we 
assume  the  latitude  of  Litton  Grove  to  be  61°  SH, 
as  we  may  do  for  our  present  purpose,  withotn 
sensible  error;  than  as  the  North  declinatioo  of 
t  :..|iriliL  ii  10  '■•:':,  it  must  be  6°  8?  from  the  waitt 
at  the  instant  of  its  meridian  transit,  Henoattc 
opening  of  any  vertical  tube  or  chimney  would 
hate  to  subtend  an  angle  of  11s  1 4' at  tbe  vary 
least,  at  the  place  of  the  observer's  eye  fortius 
observer  to  aee  the  atar  even  at  night  lime,  whi* 
is  absurd.  Capella  then,  would  not  be  a  fairor 
even  praotioal  teat,  unless,  indeed,  your  corre- 
spondent could  erect  a  tuba  40ft.  or  50ft.  long,  and 
fruiu  liin.  tu  1'in.  in  .Unmet- r,  pointing;  doe  sooth, 
and  inclined  at  an  angle  of  84"  23'  to  the  hariion. 

In  connection  with  replies  61424  (pp.  36  and  ST) 
I  may  *ay  tbat  it  never  oooorred  to  me  thai 
'fitter's"  objeot-glaas  waa  a  comjHimni  one.  I 
took  it  fur  a   '     ' 


audtl 


.■J.;[.UY 


Will 


™_^y  lenses  his  objective  is  made  up? 

In  reply  to  query  64700  (p.  42),  the  ordinarj 
pocket  spectruscope  consists  of  three  erown-glan 
prisms,  altcrnatio|j  with  two  of  Qint-glau,  in  »vb 
a  way  that  as  viewed  sideways,  the  apices  of  tks 
flint-nines  prisms  and  the  bases  of  the  orown-gltat 
ones  are  upwards,  and  vioe-versa.  By  an  aooorats 
[,i  ..iM.jf;  i.iiLiii"  nf  the  angles  of  these  prisms,  the  raji 
uf  mean  refrauuibility  pass  through  without  devi* 
Hon;  but  the  duperiien  of  the  two  rlintflai 
prismt  so  considerably  eiceeds  that  of  tha  orowit 
glass  unes  tbat  a  spectrum  is  obtained. 

Why  does  not  "  Hamilton  "  (query  64710,  p.  421 
brj  fonltUi'i  cement?  If  the  ivory  be  well  cramped 
up,  and  tbe  bos  leftfur  three  or  four  days,  I  qnet- 
tiun  if  anything  hut  boiling  water  will  fetoh  Ou 
ivory  off.  1  united  the  edges  of  a  narrow  strip  ol 
glass  in  this  way  years  ago,  and  it  is  still  intact  it 
my  observatory,  which,  goodnesa  knows,  it  damj 
enough  to  have  dissolved  any  ordinary  adhaiiri 
m.,;.Ti-,l  in  three  ninths  time. 

"  Essex  "  (query  64730,  p.  43)  should  get  a  tha* 
of  white  ftulaeap  paper  and  drop  a  spot  of  stearini 
on  it  from  a  candle.  Ho  must  scrape  ofl  the  tolii 
steacinc,  put  two  or  three  layers  uf  blotting  papa 
over  the  spot,  and  iron  it  until  it  is  neither  to 
itrong  nor  too  faint,  tha  proper  strength  being 
matter  of  expetiuieut.  Than  be  mot*  fatUa  hi 
paper  into  a  slate  frame  f uruithed  with  aauM  coe 
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for  placing  it  vertically  on  ■  table  at  th 
of  hu  limp  flames.  Now  let  him  seine- 
got  table  ha  hu,  md,  stretching  3 
r drawing ■  line upon  it,  place  hia  Argani: 
one  and  of  thit  lina  ma  ait  duplex  one  at 
II,  and  move  the  screen  be twaen  tham  unt  i  i 

disappears,  which  itwill  obviously  do  whe: 
nioation  of  it  ii  precisely  equal  on  eacl 
t  only  nniiDi  to  nuuun  the  distance  of 
■n  from  each  light,  and  to  square  inch  dls- 
>  find  the  relative  illuminating  power  of 
M.  Thru,  suppose  that  the  Argand  lamp 
'■a  3ft.  from  the  screen,  and  the  duplex 
whan  the  spot  ceased  to  be  visible,  then 

9,  and  4!B  x  i-2b  =   18  1636.    So  that  in 
(inary  cue  the  duplex  would  give  a  little 
an  doable  the  light  of  the  Argand. 
ne  thing  whieh  would  militate  against  the 

1  Jin.  achromatic  telescope  object-glass  for 
graphic  landscape  lens,  (ai  anggaitad  in 
1732,  p.  48,  by  "Nsn")  U  that  th*  chemical 
lal  foci  would  not  coincide,  io  that  a  pio 
jply  focnaaad  on  the  ground-glasa  screen 
e  binned  and  indistinct  in  the  negative. 
xoeedingly  difficult  to  argue  with  anyoni 
emo  "  (letter  2S498,  pp.  M  and  65),  who* 
of  physics  la  hi*  own,  and  nobody 
world.    "  Would,"   ulu   that   gsntli 


*w 


•  particles  of  sucl 
.  Jo  not  exist  in  space  ?  To  whloh  mj 
,  that  assuredly  "  F.R.A.B."  would  make 
ertion,  for  the  simple  but  sufficient  reasoc 
water,  or  any  other  ponderable  matter, 
in  space,  ita  immediate  affect  must  be  to 
be  movement*  of  the  planet*,  which  would 
iescribs  spirals,  and  finish  by  falling  into 
.  What  your  ooiieipondent  mean*  by  heat 
g  the  elements  of  water  for  it*  propaga. 
ava  not  the  moat  distant  idea.  There  I* 
itario  philosophy  at  th*  baok  of  this  whloh 
ght  over  ray  head,  inasmuch,  too,  a*  the 
a  of  .i" Nemo's"  peroration  are  not  a*  thi 
es  of  TbomaoD,  Booth,  Steele,  Tait,  and 
iknowledged  authorities,  I  really  do 
;  there  ia  to  diecusi. 

not  propose  to  interpose  in  the  discus. 

Dr.  Came  and  "  E,  h.  G,"  and  will,  there- 
itent  myself  with  the  remark  (in  oonneo- 
b.  letter  28499,  p.  65)  that  it  it  absolutely 
bat  the  asteroids  are  not  "  the  remains  of 
liauet."  Dr.  C.  should  study  the  elements 
orbita  in  some  recent  work  on  astronomy, 
invite  the  consideration  of  Mr.  Hampden 
8525,  p.  62)  to  the  elementary  fact  that  at 
l  diatanoe  of  the  son  from  the  earth  the 
al  radio*  of  onr  world  (3,963-8  miles) 
>  an  angle  of  8'84S'  only,  and  ask  him 
nceivable  difference  there  cm  be,  under 
rcumstanees,  between  the  appearauo*  pre- 
ya  sundial  at  the  earth'*  centre,  and  by  one 
to  It  on  any  part  of  bar  surface  ? 
tell  •'  L.  K.  O."  (query  64740,  p.  68)  that 
collection  of  birds'  eggs  ia  kept  in  a 
lome  4ft.  high,  containing  eight  drawers, 
by  partitions,  in  wbiob  the  eggs  repose  on 
f  cotton  wool ;  the  upper  division  oontalna 
of  th*  smaller  British  birds,  the  lower, 
larger  eggs  of  sea-birds,  io. 
it.  Macbeth  (query  64787,  p.  69)  enlighten 
bow  the  "  facts  "  (?)  of  wnlch  he  apeak* 
ten  proved  "  ? — because  there  was  one  case 
if  a  Fakir  who  was  buried  alive,  but  in 
;rtain  precautions  to  preclude  the  poesi- 
the  ordinary  trickery  were  taken,  with  tin 
at  when  dog  np  the  poor  creature  ill  as 


t  uf  tbe  Ecliptic.  Taking  at  random  the 
that  occur  to  me,  the  I'etseids— of  which 
!  display  ooanra  on  August  10— travel  in  a 
It  direction  in  an  orbit  inclined  64"  3'  to 
■tin;  while  that  of  the  November  Leonids 
nclination  to  the  earth's  of  only  17*  44'. 
h*  of  these  mysterious  bodies  lie  in  all 
*  and  at  ill  angles. 

at  inform  "  Finem  ftespio*  "  (query 
69)  tb*t  circumstances  which,  could  they 
led  here,  would,  I  feel  sure,  excite  his 
f,  have  temporarily  deprived  me  of  aooess 
rn  microscope  and,  to  a  large  extent,  to  my 
.ui  must  beg  him  to  aocept  this  as  the 
ion  of  my  inability  to  reply  to  his  ques- 
lome  little  time  tooome. 
wof  the  Koyal  AMranomloal  Booletw, 


SATTJBN. 

j— I'KJiitETTEZ  moi  da  sou*  signaler 
inexactitudes  dans  l'impreasion  da  ma 
Beturne  que  vou*  avex  bien  vonlu  repro- 
n*  M'E.M,''  No.  1,169,  p.  61.  II  fant, 
uihilite  de  labsnde  de  Strove  inrtout  dan* 


doit  Etre  orubree,  a,  partir  d*  la  double  band*,  st 

,itte  ombre  doit  etre  le  plus  marqnde  pre*  dn  pole. 
L'annean  A  doit  Etre  pin*  chair,  at  le  pin* 
clair  dan*  le  detain  dn  S  f  elvrier,  eutre  la  band 
.  i  Bucks  et  1*  division  Gaaiinienne.  Le  bord 
interne  de  l'annean  obscur  doit  etre  plus  oonf as  h. 
I  jooident.  La  bande  d'Bneke  doit  etre  plus  prts 
da  bord  exterieurde  A  la  8  feVrier  a  l'oueat,  e 
■  re  moins  marque's.  Ls  band*  de  Btrnve  eit 
-op  marquee  dans  la  moitiri  nord  de  1'anae  oooi 
dental*. 

Le  Journal  of  L.A.S.,  Mars,  1888,  p.  180  dit  que 
M.   Keeler,  h    Lick  Observatory,  "  a  vn  l'annean 

iscur  se'pare'  de  B  par  une  ligne  distinct*,"  o 

rait  ex  act*  roent  ma  division  da  Strove,  itllt  que 
ielaeoii,     U  est  dit  aussi  que  M.    Keeler  ne  Toit 

l*  de  taohea  aur  1'annaau  obeonr  ;  ne  pourrait-o: 
vuir  son  dastin  et  verifier  s'il  a  vue  de*  dentelure 
an  bord  de  C  et  de  la  division  Casainienne  et  an  tre- 
nails aemblable*  on  qui  a'y  rattaohent '/ 

Loavain,  16  Mars,  Dr.  Torby. 


LTJNAB   EOLIPSBS. 

L28529.J-I  PEAH  that  th*  ingenious  theory  that 
the  light  shown  by  the  eolipsed  moon  ia  due  to  the 
corona,  will  not  bear  careful  consideration. 
Estimate*  differ  a*  to  th*  ratio  which  sunlight 
bears  to  moonlight ;  but  the  mean  is  about  600,001 
■1.  Now,  the  total  brightness  of  the  oorona  doe: 
not  on  the  avtrsge  very  greatly  exceed  that  of  tin 
■   -  —   that  w*  may  certainly  say  " 


moon  shone  only  hy  direct  coronal  illumination, 
it  probably  would  only  give  us  about  [h^*,  of  the 
light  it  doe*  when  nuobsoured  by  the  Berth's 
shadow.  Nor  will  the  refraotion  of  coronal  light 
through  onr  atmosphere  help  matter*  muah,  for  the 
corona  is  especially  rich  in  violet  light,  which 
would  be  absorbed  in  the  passage.  Bo  far,  then, 
from  the  eclipsed  moon  shining  mainly  by  coronal 
light,  It  is  possible  that  it  never  owe*  so  small  - 
proportion  of  it*  illumination  to  the  corona  a*  ■ 

Bush  time*. 
On   the   other   hand,  : 


i  ope  gives  u 


•,  only   do   we   know 


ipeol 
itnally  doei 
m:  the  telluric  bands  in  th*  spectrum  of  the 
■  lipeed  moon  being  of  the  most  phenomenal 
sadth  and  bleakness. 

B.  W.  Maunder. 
Royal  Observatory,  Greenwich,  London,  B.E., 
Ilarcb  16. 


[28580,]-!  thank  "F.R.A.B."  and"  W.T.N." 
c  their  note*  on  the  corona  theory.    The  teal 

iggested  by  the  latter  correspondent,  that  «p*otro- 


)  much  to  reveal  ii 


i  applied  at  th 
e  that  in  your 


ition  would 
truth,  seema  to  have  been 
tl><  last  eolipae  ;  fur  I 
th*  R.A.S.  meeting,  on  the  9th  but.',  Di. 
fa  laid  to  have  sain  *  brightening  of  th*  spectral 
lines  in  places  which  strongly  anggeat  the  influence 

Personally,  it  seems  to  me  that  both  light  re- 
fraotod  by  our  atmosphere  and  light  reflected  from 
the  corona  are  concerned  In  rendering  our  eclipsed 
moon  visible.  The  coronal  theory  alone  do**  not 
account  for  the  colour  of  the  obscured  disc,  while 
'be  refraction  theory  does  not  explain  it*  varying 
brightness  (unless  we  invuke  the  aid  of  volcanic 


iptkn 


,t  Krakab 


re). 


r.  W.  F.  Denning'*  paper,  referred  to  on  p.  62, 

cuts  very   satisfactorily  for    the    red  oolour 

rved,  and  if  on  the  moon's  disc,  so  illuminated, 

msgine  the  pesrly  coronal  light  to  fall,  the  hue 

would   be   lighter  and  the    luminosity  inoreaatd. 

ne  pinkish  tint  observed  by  Mr.  Chambers,  and 

ted  in  your  above-mentioned  report,  would  teem 

mnfirm  tbit  view. 

The    objection    raised    by    UW.  T.  N."  (letter 
'001  as  to    the  apparent  relative  sisea    of  the 
ic  earth's  disc  is  not  neoeuully  fatal 


audi 


e  du  globe  est  con  .__    ... 

te  enr  la  division  Caasinienne. 

tie  anperiinre  du  glob*,  dan*  Is*  deasins  J 


nice  then  that  visible  through  our  stmosphaie, 
ail  although  there  would  be  a  great  falling-off  of 
luminatiou  at  a  distance  from  the  sun,  this  may 
e  compensated  by  the  large  extent  of  the  corona 
3d  its  appendages,  all  of  which  must  reflect  some 
ght,  however  little.  At  all  events,  the  covering 
P  of  a  circular  patch,  Sin.  in  diameter,  of  the 
irona,  would  still  leave  enough  light  to  render  our 
ipsed  moon  visible,  projected  at  she  would  be  in 

Might  I  ask  "F.R.A.S."  to  make  the  oomparl- 

ii  he  suggests  in  letter  Z8469  in  a  few  oases  (asaum- 
ighimto  have  the  data  conveniently  at  band), 
-'.let  us  know  the  result?  This  would,  so  far  a* 
i,  act  th*  matter  at  rest. 

Jno.  H*rvey  fanes. 


BBLBBTOGBAPHIOAZ.  —  OLEOMEDES  — 
THE  TVBTBHITZ  MOUnTTAIHS— TO  1KB. 
BLOSB. 

[98531.]— I  havb  to  thank  the  g*ntl*m*n  who 
so  kindly  replied  to  my  queries  oouceming  the  fine 
walled -plain  Oleomedes. 

Mr.  Qenunill's  latter  on  Deo.  9,  1887,  is  very 
interesting;  but  I  am  sorry  the  diagram  men- 
tioned by  him  was  omitted  from  the  text.  His 
conclusions  sit,  doubtless,  oorreot ;  and  after  find- 
ing ao  many  authorities  arrayed  against  the  exist- 
of  the  small  enter  N.'K.  of  Gieomedes  C,  I 


1887,  ii 


ugh  sketch  of  si 
tMr.  Mm,  J* 
1888,  hss  drawn  this  formation  a*  a  crater. 

Can  Mr.  Blgar,  whoa*  fine  lunar  sketches  we  are 
always  pleased  to  see,  oblige  us  with  a  drawing  of 
the  Leibniti  Mountains  ?  I  vividly  remember 
one  view  I  had  of  th*s*  ranges,  when  the  neces- 
sary drawing  materials  were  not  to  be  had ;  bnt 
the  sketch,  afterward*  made  from  memory,  I  do 
not  wish  to  pot  forward.  What  struct  mawaa 
isibl*  vaatneaa  of  the  ranges,  and  the  unusual 
trance  {in  lunar  views)  caused  by  a  number 
iright  points  mattered  over  the  scene,  as  if  they 
•Wl  highly  reflective  cones.  I  hope  some  Inter- 
esting information  will  be  fortiiooming. 


THE  FIFTH  STAB  IN  TBJLPHZITJnl,  *o. 
-TO  KB,  W.  L.  LANOASTEH,  *o. 
[28682.J— I  THINK  that  th*  visibility  to  Mr. 
Lancaster  of  the  5th  star  in  the  Trapexinm  ia  ac- 
counted for  by  the  higher  altitude  of  Orion  In  his 
latitude  than  in  mine.  I  have  examined  the  ob- 
ject* mentioned  by  him,  a*  far  as  possible,  with 
the  following  results  :— 

1.  I  find  conui  at  Polaris  Is  quite  easy  with 
power  of  87  (my  lowest)  in  bright  moonlight. 

2.  By  a  strange  coincidence,  I  find  an  entry  In 
my  note*  dated  Sept.  28, 1887,  that  cmt>  of  Vega 
wss  steady  at  6.26  p.m.,  with  166.  As  the  *nn**t 
at  6.45  on  that  day,  the  observation  was  mad* 
exactly  40m.  aftir  suilkI,  but  I  think  the  small  star 
wouldnava  been  visible  quit*  15m. earlier  (e  Boiltis 
easy  at  same  time,  though  involved  in  eunaet). 

8.  Coma  to  Aldebsrsn  wss  seen  on  March  18th, 
when  the  moon  was  bnt  a  few  degrees  from  it. 

4  and  6.  I  do  not  remember  ever  failing  to  see 
all  five  of  the  brightest  satellites  of  Saturn. 

6.  On  the  18th,  I  had  a  splendid  view  of  Saturn, 
and  repeatedly  glimpttd  Bucke's  division  in  both 
bdmb.  power  260.  I  do  not  profess  to  hold  it 
steadily,  but  find  the  best  time  to  observe  it  is 
when  the  planat  reappears  from  behind  a  cloud, 
whan  every  detail  ahows  np  most  clearly. 

7.  Coma  to  i  Ursa  Major!*  eoiy  with  165,  but 
only  aetn  by  attrttd  vision  with  320.  (I  see  Mr. 
Wassell  found  same  difficulty.) 

May  I.  In  return,  aak  Mr.  Lancaster  how  his 
),in.  performs  on  P  Til.  170,  following  Prooyon, 
which  I  divide  with  106)  also  c  EqnJei,  which 
was  also  eaay  with  seme  power. 

I  think  if  Mr.  Wykas  (64786)  looks  at  p.  363  in 
Webb,  ha  will  find  it  Orionia  described,  and  also  a 
uotice  of  Bumham's  10th  mas;,  pair,  i.f. 

Ipswich.  A.  South  gut*. 

MATTBBS:    WBT,    DBT,    AMD    HOT. 

123533  1 — I  HAVE  taken  tbe  following  from  the 

Echo  of  March  6th :— "  The  mail  just  arrived  bring* 

:tr*ordin*ry  story  of  an  enormous  aerolite  ovsr 

100ft.  in  length  and  nearly  80ft.  in  diameter,  a 


ind  in  Cochin  China 


French  officers  who  were  three'  miles  from  eaoh 
her  and  18  miles  from  where  the  aerolite  struck, 
that  they  were  ahle  to  calculate  ita  trajectory 
and  speed.  It  rebounded  at  a  depth  of  about  1J 
miles  a  second,  and  it  is  calculated  that  it  must 
have  ultimately  fallen  about  440'  miles  from  where 
it  touched  the  ground,  or  in  the  middle  of  th* 
China  Sea." 

Now,  for  those  whose  scientific  digestion  is  not 
iqusl  to  8,000  tons,  let  ns  assume  that  this  fresh 
arrival  weighed  3,0001b. ;  or,  if  thi*  ia  too  much  of 
■"-'--  let  ns  suggest  8,000  grain*.  The  weight 
srial ;  if  tbe  aerolite  fell,  it  1*  not  the  fust 
fallen  by  a  great  many,  and,  doubtless,  it 
will  not  be  the  last.  What  is  confirmed  by  It  Is 
he  fact  that  extraneous  matter  reaches  the  earth 
from  time  to  time  In  tbe  shape  of  aerolites,  which, 
jockyer  informs  us,  have  been  found  to  contain  at 
various  time*  as  many  a*  21  different  elements  in 
combination.  Tbe  consideration  is  whether  th* 
forms  of  combination  In  whloh  matter  may  reach., 
or  may  have  teaotud,  yu*  %ax&  v\  vb-j  s?ob*.w» 


ENGLISH  MECHANIC  AND  WORLD  07  SCIENCE :  No.  1,300.       March  23,  18*8. 


«ble  o 


_  _  jo  of  "  F.R.A.S.,''  next  to  whom  I  have  to 
acknowledge  my  indebtedness  to  your  very  able 
correspondent,  "  E.  L.  G."  1  lingle  out  these  two 
as  being  mote    immediately    connected  with  the 

" E.  L.  Q,"  is  a  stout  advocate  of  the  possibility 
of  the  existeuoe  of  matter  in  apses,  in  the  ahape, 
u  I  tike  it,  of  a  chemical  combination  of  oxygen 
and  hydrogen  ;  in  other  words,  a  "  watery  oumet "  ; 
and,  it  appeara,  "F.R.A.S."  ii  none  the  lets  atoutly 
opposed  to  inch  in  idea.  With  your  permission,  I 
would  respectfully,  u  a  student,  aik  him.  What 
are  the  physical  facta  aa  known  to-day  which 
militate  againat  snob,  a  conception?  Why  should 
not  matter  exiat  in  apace  aa  oxide  of  hydrogen  jost 
at  easily  aa  it  doea  aa  an  alloy  of  nickel  with  iron  ? 
Some  time  ago  he  complained  of  the  lack  of  » proof 
that  such  a  thing  aa  a  watery  comet  had  ever 
existed  ;  ia  there  any  proof  that  anoh  a  thing  never 
did  exilt  ?  I  do  not  wiah  to  appear  too  pertinent 
with  theae  questions,  but  I  am  extremely  desirous 
to  learn.  I  therefore  humbly  uk  not  to  be  referred 
to  what  was  written,  aa;,  SO  years  ago  on  thia 
subject  (60  yeara  ago  ia  scientifically  dead,  boriad, 
and  decompiled) ;  I  wiah  to  know  what  are  the 
tenable  views  of  to-day.  I  may  aa  well  confess 
"E.  L.  G.'s"  theory  of  the  cause  of  the  Koachian 
deluge  has  already  (teemed  to  mt  very  interesting, 
and  I  cannot  understand  how  it  ia  to  be  refuted  by 
a  mere  pooh-pooh.  If  hydrogen  monoxide  exists, 
or  ever  haa  existed,  independently  in  apace,  why 
ahonld  it  not  be  liable  to  come  Into  collision  with 
the  earth  just  as  much  aa  an  aerolite  ia?  This 
granted,  I  should  leave  to  wiser  heads  the  dater- 

inpaot  of  thi 
earth.  Assuredly  "F.R.A.S."  does  not  aaeume  his 
antagonistic  attitude  to  thia  theory  of  a  watery 
comet  out  of  idle  indifference ;  he  most  have  a  very 
good  reason  for  it,  and  I  ahonld  very  much  like  to 
know  what  it  ia.  It  ia  a  long  time  now  since  I  saw 
the  geological  model  of  the  London  basin,  in 
Jarmyn-street ;  bnt  I  well  remember  that  it  repre- 
sents as  overlying  the  London  clay  in  irregular 
? itches  on  eitbsr  side  of  the  present  channel  of  tbe 
hemes  an  alluvium  or  red-coloured  river  gravel. 
I  believe  it  is  represented  as  forming  the  entire 
surface  of  Hyde  Park  and  Kensington  Gardens, 
and  extendingthence  northwards  towards  St.  John's 
Wood.  A  few  years  ago  the  West  Middlesex  Water 
Company  were  laying  a  large  water  main  down 
Grove-road  and  Liseon  Grove,  and  the  trench 
excavated  for  this  purpose  down  tbe  Grove  was, 
as  the  geological  model  said  it  should  be,  cut  out 
of  the  London  olay  until  the  workmi 


of  Earl-street,  where  they  promptly  came 
upon  the  gravel,  even  aa  the  model  indicated 
How  was  that  gravel  deposited  ?    Did  the  water! 


:acb  so  far  northwards 
iponding  distance  south,  on  the  Surrey 
aide  of  tbe  river  ?  1  auppose  nobody  will  deny 
that  this  is  river  gravel.  Whence,  then,  woold  the 
Thames,  or  whatever  river  existed  iu  tbe  neigh- 
bourhood st  the  time,  derive  such  a  ntlflht .  volnsna 
of  water? 

lathe  North  Saa  at  the  present  time  encroaching 
on  the  oosst  of  Lincolnshire  or  not?  I  am  aware 
of  thesubmergedforest  o II  Cromer.  While  staying 
at  Skegness,  lost  August,  I  one  morning  walked 
along  tbe  beach  towards  Ingoldmella  Point ;  the 
tide  was  on  the  ebb ;  and,  aa  all  who  have  been 
that  way  know,  tbe  beach  is  very  flat  and  wide  at 
low  water,  and  composed  mainly  of  tine  sand. 
When  I  bad  got  entirely  out  of  eight  of  Skegness 
Pier,  the  receding  water  exposed  to  view  alarge 
quantity  of  what  I  at  first  took  to  be  nodules  of 
black  olay,  but  which  on  a  closer  inspect  ion  proved 
to  be  nothing  elae  than  the  decaying  trnnka  and 
roots  of  trees,  in  which  the  woody  fibre  waa  dis- 
tinctly perceptible  bath  with  and  without  tho  aid 

oes.lt d  an  unknown  portion  of  tbis  collection,  aud 
it  required  mora  than  half  an  hour's  sharp  walking 
on  the  return  journey  to  pass  tbe  confines  from 
north  to  south.  I  judged  we  have  here  the  site  of 
another  submerged  forest ;  bat  I  do  not  remember 
ever  having  read  anything  about  it.  This  would 
seem  to  be  a  Comparatively  recent  euc roach mentoE 
the  sea.  Mentioning  (he  matter  m  Skegness,  1  waa 
told  that  out  that  wuy  there  might  be  seen  at  very 
low  water  the  old  oliutch  tower  of  Ineoldnwlli: 
thia,  again,  sounds  lite  very  recent  work.  Hut,  I 
ask  tho  question,  because  between  Skegne'a  aud 
Ingoldmells  Point  there  is  a  fine  earthwork  thrown 
up  with  a  carriage-way  along  tbe  tup  known  aa  the 
Roman  Bank.  Between  thia  and  the  beach  there 
ia  another  earthwork  which  marks  tbe  present 
limits  of  tbe  sea'a  encroachment,  su  that  it  see  mi 
if  the  Roman  Bank  at  any  time  served  this  purpose, 
Jaad  has  beta    tataajly   reclaimed    from  tbe  lea 


reach  there.  1  waa  alao  told  that  in  quite  recent 
times  the  sea  reach  extended  over  the  present  site 
of  Skegness  Railway  StBtion,  I  therefore  modify 
the  question  by  asking,  "  Has  the  sea  at  the  present 
time  a  tendency  to  encroach  on  the  Lincolnshire 
coast?"  William  Qodden. 

THE  GLACIAL  PERIOD  AND  THE 
MOON'S  WATER. 
[28534.1— If  Dr.  Caine  were  In  read  Mr. 
Howorth  a  book,  "  The  Mammoth  and  the  Flood," 
»  refer  to  some  of  Sir  J.  Htrschel's  on  celestial 
ihysics,  he  woold  End,  I  think,  that  there  can  be 
ittle  doubt  of  the  state  wherein  a  mass  of  water 
10  greater  than  oar  oceans  would  have  to  exist  if 
done  in  planetary  space.  It  could  only  exist  as  a 
:omet,  cither  purely  gaseous,  or  mora  probably 
;loudy,  a  mixture  of  extremely  rare  transparent 
ow-preiaurs  vapour,  and  the  finest  anow  particles, 
inch  as  are  believed  to  constitute  "mare's  tail'' 
doude.  No  particles  would  be  liqnid  while  dis- 
tant from  a  planet,   but  on  approaching  witbi 

ould  quickly  redi 

aiding  hot,  as  the  Persian  and  Talm'udio  legends 
<late  tbe  diluvial  watera  to  have  fallen.  Much 
ore  ice  than  now  exists  would  be  soon  melted  by 
ich  a  fall,  aud  my  chief  difficulty  is  to  account 
ir  ao  many  of  the  mammoths  as  have  been  found 
;ar  the  Arctic  Sibeiian  coast,  buried  in  frozen 
d,   being 


i    oollec 


the  a 


flesh  in  some  cues  affording  a  meal  to  wolvaa  and 
foxea,  but  I  have  never  before  read  of  men,  or  even 
their  dogs,  partaking  of  auoh  very  stale  meat. 

Supposing  such  a  comet,  before  collapsing,  large 
enough  to  envelop  both  earth  and  moon  (a  suppo- 
sition far  from  necessary,  seeing  that  hardly  any 
meaaured  comet  besides  that  of  1311  has  had  such 
a  diameter  )t  the  quantity  condensed  on  tbe  moon 
would  sink  into  her  pores,  and  certainly  could  not 
leave  any  above  her  aurfaoe,  even  were  it  aa  much 
greater  in  quantity  than  our  Deluge  waters  as  it 


sking  point  the  water  and  the  wave  have  th 
.e  horizontal  velocity.  Waves  that  roll  in  froi 
ocean  to  break  upon  the  lea  shore  maintai 
rly  the  same  steady  speed  whan  passing  on 
shallow  as  over  deep  soundings;  but  the  movemei 

t    horizontally   when  passing  over  eballoi 

when    passing    deepa.    If,    when    tbe    hi 

breakers  ars  tnxtbling  in  from  tbe  North  Sea  o 
ir  Sunderland  hcach,  I  throw  my  walking-atic 
far  ufi  aa  I  can  beyond  the  sane  where  the  ass 
taally  break,  that  stick  advances  ahorewardas 
;stat  an  extremely  slow  rate,  but  gradually  aoccli 
rating,  till  finally  it  is  borne  to  the  beach  on  th 
rushing  ore  at  of  the  breaking  wave.  Sow,  when  ths 
stick  was  out  in  comparatively  deep  water,  a  eotto 
thread,  so  to  speak,  would  have  moored  it  stationarj 
be  inrolling  billows.  Bnt  when  th 
ihallower  water  nearer  to  the  braakini 
velocity,  a  good  many  cotton  threads  would  no 
.fficed  tu  moor  it.  Similarly,  it  is  true  tha 
.oorad  in  shallow  water  are  subjected  to; 
much  more  violent  horizontal  force  from  billow 
ban  are  ships  moored  in  deep  water  from  billow 

things  being  equal,  the  shipmaster  needs  to  alios 
in  shallow  waters  a  greatsr  horizontal  drift  o 
cable  than  iu  deep  waters.  There  is  also  a  forth* 
far  allowing  extra  scope  in  shallow  waters- 
in  not  due  to  the  additional  horizontal  fore 
shallow-water  wave  itself,  bnt  due  to  th 
curve.    In  dee 


ruptioi 


n  has  been  ai 
have  left  w" 


ppear  to  be  extinct  volcanoes  on  its  aurfaoe.  Ii 
his  proved  beyond  a  doubt?  May  not  these  ap- 
arent  craters  be  nothing  more  uor  less  than  hills 

It  ia  stated  that  the  intensity  of  cold  at  the 
hood's  aurface  ia  far  greater  than  could  be  pos- 
earth.    Suppose,  for 


urf  aoe  of  the  m 


or  tha 

nio  an- 


te possible  to  supply  i 

pull  of  the  moon  on  the  earth,  or 
the  earth  on  the  moon,  or,  I,  think,  more  sensibly, 
the  one  pulling  against  the  other,  has  the  efieot  of 
heaping  op  our  seas  between  the  moon  and  tbe 
earth.  Ia  it  not  qoite  passible  that  a' portion  of 
the  earth's  water  ia  being  pulled  off  by  the  moon. 

Taking  it  for  granted  that  the  earth  receivea  tons 
of  meteorite*  every  year,  is  the  earth  growing  and 
becoming  heavier  I  If  it  la,  it  cannot  keep  its  pre- 
sent position  in  space.  Is  it  not  more  reasonable 
to  suppose  that  the  weight  of  matter  received  is 
balanced  by  means  of  something  being  given  off  ; 
and  may  not  this  something  be  water  I  There  is 
plenty  of  evidence  that  more  water  has  exiated  on 
tbeearth.  Where  has  it  gone  to?  Even  if  (he  moon 
ba*  been  part  of,  and  gone  off  from,  the  earth,  the 
moat  likely  and  most  easy  part  to  be  pulled  away 

A  glacial  moon  would  likewise  strengthen  tbe 
supposition  that  tbe  moon  has  no  atmosphere, 
because  the  neeesaary  elements  to  form  air  similar 
to  our  atmosphere  would  be  wanting.  On  the  other 
band,  if  volcanoes  have  existed  on  the  moon,  there 

atmosphere.  W.  Potter. 

THEORY  OF  BATTERIES. 
F38&89,]— DOES  it  never  occur  to  our  electrical 
friends  that  tbe  "acted  upon  zinc  and  tha  acting 
liquid  "  are  the  positive  and  negative  elements  re- 
spectively, and  not  the  liuc  Bud  carbon  as  accepted, 
the  carbon  merely  being  the  collecting  oouduotoif 

BREAKING*    STRAINS    OP    CABLE. 

"Sailor's  '  statriu.-nts  (ktier  -Ja-lT'-iJ  about  the 
Mersey;  but,  according  to  his  uwn  showing;,  the 
occasion  when  tho  Atlantic  liner  dragged  her 
anchor  and  1<H  fathoms  of  -Jiin.  (?)  chain  was  an 
extraordinary  one.  The  tide  could  not  have  been 
an  ordinary  tide,  and  probably  tbe  wind  was  very 
strong  too.  Anyway,  there  mobt  have  been  more 
than  seven  knots  tide  tanning  if  the  water  was 
smooth. 


X'S 


away,  as  I  stated  before,  ths  cable  atraii 
iy  increased.  I  may  now  add  a  fewwnn 
point,  wt;L  ' 


e  mean  forward  hi 


a,  of  tl 


tenary  L 


eorreapondingly  deep  ;  the  horizontal  extra  t* 
~'  a  passing  wave  is  only  a  tranaitory  phase  a 
roe,  alternating  with  an  opposite  and  almas 
;usl  force,  which  tends  to  urge  the  ahip  anchor 
warda  the  moment  she  has  fairly  surmounted  ths 
billow  and  ii  riding  down   its  rear  slope.    Dnrhv 

ip  ia  not  borne  horizontally  eithf 
:e  sufficient  to  very  materially  in 
ase  tbe  strain  of  tha  cable;  for  whti 
a  deep  dip,  or  versed  line,  a  vsr 
iSereuoe  in  its  span  or  chord,  j 
due*  a  very  considerable  different 
itreaa.  But  when  a  catenary  ha*  i 
hallow  dip,  the  slightest  alteration  of  span  make 
I  very  great  alteration  of  dtp  and  stress.  Fa 
ixample,  take  a  chain,  aay,  liK)ft.  long.  Sunpoai 
t  hung  across  a  span  of  100ft,  Then  (bntforiti 
balicity  permitting  its  length  to  stretch)  the  di) 
vould  be  nil,  and  tha  stress  would  be  infinite. 
Now  let  that  same  chain  be  hung  across  a  span  el 
13ft. ;  then  the  dip  will  bs  increased  from  nil  to 
note  than  6ft.,  and  the  stress  will  ba  decreaati 
roin  infinite  to  about  'J£  times  the  dead  weight  <A 
he  chain.  Thus  the  horizontal  wave  movsmsoa' 
if  a  ahip  moored  in  deep  water  do  not  alter  th* 
train  on  the  deep-dip  cable  nearly  ao  moan 
is  the  lame  measure  of  horizontal  wave  mors- 
uenta  of  the  ahip  moored  in  shallow  wstst 
vould   alter   tbe  cable  strain.    But,  as  we  ban 


ofdi 


ihallow-water  wavea  are  much  greater  end 
ore  violent  than  those  of  the  same  waves  a 
:ep  soundings.  There  are  tho*  two  distiid 
.'.-"•  ("iiuhining  to  create  tbe  necessity,  which  o- 
rabtedlj  '.■xiita(all  other  things  being  eqnsl)fa 
'eater  horizontal  scope  of  cable  in  shallow  than  i: 
deep  waters— viz.,  tbe  function  governing  th- 
catenary,  and  ths  function  governing  the  horizontal 
velocity  of  water  in  the  wave. 

But,  besides  the  effects  of  billows,  there  iitb 
effect  of  wind  to  consider,  as  a  means  of  increasm, 
cable  strain.  A  hurricane  would  ao  powerful!] 
hear  ou  the  hull  and  rigging  of  an  Atlantis  liner  a 
to  drive  her  along  at  a  definite  speed,  and  that  spaa 
(whatever  it  may  be)  may,  in  calculating  oahl 
strain,  be  regarded  as  virtually  added  to  the  apse 
of  the  current  in  which  the  ahip  is  moored. 

I  can  quite  understand,  in  view  of  all  these  con 
comitants,  that  ia  a  current  running  normal!; 
aeven  or  eight  knots,  and  in  water  only  sere 
fathoms  deep,  90  fathoms  may  be  needful  fo 
scope  ;  or  even  more  than  90  fathom*  under  ver 
extraordinary  oonditiona,  especially  in  view  of  th 
fact  that  tbe  dvnamis  character  of  the  altematiBj 
pulling  and  slacking  of  cable  effected  by  a  vtss. 
riding  in  a  seaway  introduces  the  vary  tremendoc 
element  of  the  momentum  of  the  ship's  displaa 
tuent,  weight;  and  though  the  application  of  tb 
momentum  is  intermittent,  it  is  terrible  while: 
lasts  ;  and  can  only  be  avoided  by  giving  plenty  c 
slack.  I'm  yield  of  the  catenary  doea  wonderful! 
evade  the  force  of  momentum.  Evan  for  ordinal 
scopes,  a  ship's  cable  never  jerka  taut  right  « 
from  the  anchor.  It  would  be  a  bad  job  if  it  dii 
1  understand  that  small  vessels,  aa  a  role,  need  i 
much  scope  aa  large  vessels,  as  their  ground  task 
ia  only  proportional   to  their  size,     lint  "Ssilot 
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practical  knowledge  on  then  subject*  such   u  a 


TXXXOW    STAINS     IN     FINIBHBD 

COTTON     CLOTH. 
[285*8.]— I    WAS  exceedingly  pleased  to  see  ■ 

Utter  (28487)  on  this  subject  Id  7001  issue  of  the 
9th ;  and  Mr.  Da  Caaimer's  recommendation  u 
to  pecking  I  read  with  particular  interest.  I  wish 
ha  mold  obi  igo  u  with  the  name  of  the  paint 
packing  paper  his  firm  uses  with  such  success,  u  I 
•hall  certainly  advise  my  firm  to  give  it  a  trial. 

The  subject  of  stained  Mid  damaged  ootton  goods 
is  of  great  interest  to  your  numerous  Manchester 
roadars  ;  and  an  it  is  almost  "  unexplored,"  I  feel 
■ore  that  those  of  your  readers  notuellT  engaged  in 
the  bleaching,  finishing,  and  packing  trade,  M  well 
M  the  shippers,  will  appreciate  yonr  editorial 
kiuduess  in  throwing  your  colnmna  open  for  con- 
tributions on  the  matter. 

The  experience  of  Mr,  De  Cssimer  is  notpeouliu 
to  the  Argentine  mnrketa  ;  my  firm  baa  had  olaimi 
from  eciry  agent  and  buyer  in  tfat 
market  with  whom  we  have  baa  Dusines 
have  had  damaged  goods  almost  timet  withoi 
and  elaima  have  been  lodged  against 
ehippers — amounting  to  exceedingly  largt 
Indeed,  it  has  been  a  common  occurrence 
heavy  deductions  made  by  our  S.  American  agent* 
for  "  stained  and  otherwise  damaged  goods." 

The  great  evil  to  my  mind  is  not  so  much 
"yellowish-brown"  stain  aa  the  "dark  red,"  "the 
pink,"  the  ■  blank  spot,'1  and  the  "dirty  'yellow  " 
steins. 

The  yellowish-brown  is  easily  remored,  and 
hanoe  the  claim  is  not  excessive ;  but  nearly  all  the 
other  stains  enumerated  arise  from  mildew 
"  a,  which  cannot  be  removed  by  any  ordinary 


ayitcm  of   packing   would   not  I 
'     -'-B«I  tbawj.--'- 


affact  the  prodnc 


an* 

■  ordinary  trade  processes  of  bleaching  and 

finishing,  in  many  of  the  beat  known  bleaching 
worica  in  Lancashire,  are  notoriously  crude,  ar 
■any  of  their  proprietors,  who  have  made  fortan 
an  their  business,  and  who  are  personally  known 
■us,  are  ignorant  of  the  most  elementary  "  texts 
of  ttie  theory  or  practice  of  motUm  bleaching  ;  in 
(land,  rale  of  thumb  does  reign  among  them  ! 

That  worka  of  this  description  do  tie  damage  ti 
the  trade  I  feel  convinced.  They  hare  thai: 
ej|rnrM  finishes  (I),  and  "  a  oonneotion,"  It  is  true 
b*t  theee  won't  last  long  with  the  present  feeling 
IB  trade  circles. 

The  tendency  is  in  the  direction  of  manufac 
taw  and  weaving  concerns  bleaching  and  Jiniih 
tag  their  own  goods,  independent  of  trie  bleaoherj 
M  they  now  exist ;  and  I  think  Mr.  De  Caeimer 
will  bear  me  out  In  saying  that  when  this  is  don 
the  "aleined  and  otherwise  damaged  goods 
... -f   wjj|   (jjjupj,,!,    out   0f    moat   shipper* 


it  her  especially,  is  enough  to  start 
hemoff;  even  calves,  which  have  probably  never 
leard  or  felt  a  gadfly,  will  gallop  off  with  tails 
reoton  making  a  bussing  noise  with  the  lipa, 
whioh  seems  to  ahow  that  there  ia  an  instinctive 
dread  of  the  fly  born  with  the  call  For  atveral 
-  bask  during  the  "gadding"  season  I  have 

:,,  twice  a  week  dusted  the  backs  of  our  cattle 

with  sulphur  flour  by  means  of  a  pepper  box,  with. 
1  think,  an  appreciable  diminution  of  "gadding,' 
though  1  don  t  think  anything  but  keeping  the 
cattle  nnder  oovar  will  entirely  prevent  it,  at  I  laid 
before,  in  certain  stataa  of  the  weather  approeoh- 
'--  rain  or  thunderstorm  it  takes  very  little  to 
t  them  "gadding."  The  dressing  with  sulphur 
causes  a  considerable  diminution  in  the  number 
■irbles.  Cuttle  "gad"  mostly  when  the  sun  is 
.lag,  and  aa  that  alio  makes  the  anlphnr  smell 
.ty  strongly,  it  probably  keeps  the  fly  at  a 
anoe.  We  keep  from  twelve  to  twenty  cattle 
of  different  ages,  and  about  lib.  of  anlphnr  will  da 
for  us  one  season.  The  following  ia  quoted  from 
«iss  Ormerod,  the  Consulting  Entomologist  of  tba 
Royal  Agrionltnral  Society  :— "  To  prevent  fly 
Attack  in  summer,  train  oil  tabbed  along  the  spine, 
and  a  little  on  the  loina  and  ribs,  baa  been  fennd 
iteful ;  so  has  the  following  mixture : — 4oi.  flowan 
if  sulphur,  1  gill  spirits  of  tar,  1  quart  of  train 
itil ;  to  be  mixed  well  together,  and  applied  enoe  a 
week  along  each  aide  ot  the  spine  of  the  animal, 
With  both  the  above  applications  it  has  been  found 
that  the  eattle  so  dressed  were  allowed  to  grate  in 
peace,  without  being  started  off  at  the  tesrine 
gallop  so  ruinous  to  flash,  milk,  and,  in  the  caae  ol 
cowainoalf,  to  produce.  A  mixture  of  spirits  of 
tar,  linseed  oil,  sulphur,  and  carbolic  said  has  also 
been  found  useful,  and  anything  af  a  tarry  -«-» ■ 
appears  serviceable  as  sheep  salve  (or  bad 
and  tar  mixed  with  sulphur),  or  Stockholm 
green  tar  robbed  on  the  top  of  the  cowa'  banks 
between  the  top  of  the  shoulder-blade  and  loins. 
Washes  of  a  strong  pickling  brine,  applied  two  ot 
three  times  during  the  season  are  very  useful 
Paraffin  and  kerotina  are  naeful  for  a  time,  but  the 
smell  goes  off  before  very  long." 

I  think  the  use  of  the  two  last-named  detrimental 
to  the  oow,  and  don't  think  tar  very  good.  I  pref  ei 
sulphur  alone,  both  for  cleanliness  and  esae  oi 
application,  and  the  expense  ia  very  email.  Las 
year  1  destroyed  all  the  warble  ruaggota  I  could 
find,  and  this  spring  I  find  that,  of  the  older  cows 
some  have  none,  and  others  only  one  or 
warbles ;  the  youngest  are  the  worst,  one  of 
year's  calves  having  a  dozen  or  more.    It  seems 


1888  la  472.  Take  16  term*  of  an  AJ",  of  which 
lie  common  difference  ia  S,  and  472  shall  be  the' 
tean,  then  the  sum  of  two  paira  equidistant  from 
lie  mean  will  be  1888.  On  this  principle  I  will 
agage,    "for    a    consideration,'^  to    »nd^rnagi» 

that  of  last 


called     "McDongeir 


specially  reoommenuea  lor 
ldid,  and  am  doing  agaii 
chip  of  wood  sharpened  U 


ib  the  colnmna,  ic.,  add  up  to  400. 


85 

113 

111 

91 

107 

95 

97 

101 

99 

108 

106 

93 

109 

89 

87 

116 

John  T.  I-awreiioe,  M.A. 

JCAGICJ    SQUARE    FOB    1888. 

[28541.1— THERE  ia  nothing    extraordinary  in 

Mr.  Hampden's  square  (28488)  to  anyone  acquainted 

with  the  properties  of  msgic  squares.    The  type 

which  produces  his  result  ia  this  :— 


8    10    11      0 

11     S      111 
Jow,  each  term  ot  this  may  be  multiplied  by,  or 
added  to,  any,  the  same,  number  without  altering 
its  magic  quality.    Let  us  multiply  euh  term  by 
2,  and  we  have — 

0. 
3    30    28 


24     12 


18 


16    20    22     10 


purpose.    The  way 


kadgara. 
The  wl 


The  whole  fault,  in  my  opinion,  la  with  the 
■imr' — :  he  sices  and  finishes  the  goods  with 
— laiisls  of  the  chemical  composition  of  which  h 
baa  not  the  slightest  idea,  tie  feeds  the  fungi,  and 
•he  fungi  rain  both  cloth,  manufacturer,  agent, 
and  shipper! 

A  Xanoheater  Shipper,  JJtL 

-WABSLS8  IN  CATTLB. 
[18589.] — I  would  respectfully  beg  to  remind 
toots  leaders  who  are  owners  of,  or  have  the  care 
•at,  eattle  that  now  is  the  time  for  them  to  attend 
to  the  warbles  in  their  own  cattle.  I  think  moat, 
U  not  all,  owners  of  cattle  would  be  glad  if  th 
■rarblo  peat  was  exterminated,  and  I  believe  it 
Might  very  soon  be  done  if  each  owner  would  kill 
all  the  warble  maggots,  and  prevent  the  attacks  c  . 
toe  warble  fly  on  hia  own  eattle.  I  expect  that  in 
two  or  three  years  there  would  be  very  few  or  non  e 


ft  if  M 


ould  b 


ikon  the  enemy.  Though  individually  a  person 
snay  think  his  loss  by  the  warble  peat  ia  but  small, 
IM  not  Worth  troubling  about,  yet,  in  the  sggre- 

iathJs" 


this  great  national   1 
<isly,  be  perhaps  wool 

tame  end  trouble,  an 

I  benefit  of  his  country.  It  does  not  appear  thi 
ajfld  galloping  or  "  gadding  "  of  cattle  we  often  Be  ■ 
ia  rammer  ia  altogether  the  result  of  the  attack  of 
the  warble  fly,  as  the  gadfly  is  also  responsible;  tb 
Moodthirety  attentions  of  the  latter  feeling  some- 
thing like  the  prick  of  a  needle,  I  have  no  doubt 
some  af  your  readers  hare  felt.    Bo  If  the  warble 


nt  about  Jin 

.,._.,  ,-.  r --  —  -  itment  eboul 

the  siae  of  a  grain  of  linseed  or  dad  into  th 
breathing  hole  of  the  warble;  if  properly  di 
one  dressing  is  auffioiant.  It  mercurial  ointm 
ia  need,  oare  should  be  exercised,  or  the  euro  may 
be  much  worse  than  the  disease,  as  one  farmer 
found  to  his  cost,  losing  savsral  cows— I  be- 
lieve nearly  all  he  had ;  but  if  need  in 
the  above  manner,  no  fear  of  bad  const 
quenoes  need  be  entertained.  When  there  are 
many  warbles  this  it  ■  tedious  operation,  and 
the  cattle  amear  would  be  applied  more  ex- 
peditiously.    One    of    my   friends   rubbed    the 


1,  and  found  it  kill 


whatever  in  the  smear  above 
nothing  of  it  but  what  I  ba< 


entionsd,  knowing 
..  .  tard  or  seen  in  the 
command  mercurial  oin1 

„,„„„  _,, „,, ,  _  1  have  tried  nothing  else. 

I  have  it  and  aa  it  ia  effectual  and  cleanly,  and  if 
used  with  care  safe  1  use  it.  The  belief  that 
among  your  readers  there  are  many  eattle  owi 
aa  I  know  there  are  several  in  this  district,  ii 
excuse  for  troubling  you  with  this  communioal 
which  perhaps  more  properly  belongs  to 
province  of  an  agricultural  newspaper.  I  1 
■>--•  '■•-  length  will  not  preolnde  "■  ■"■"ti™ 


i-  4x  -  18S8 
«-    465 

which  will  produoe  the  squsre  given  in  hia  letter 
It  ia  evident  that  the  numher  ef  the  year  meet  be 
divisible  by  4  ;  consequently,  by  a  similar  process 
we  should  obtain  reVults  f.r  &.  yeare  1880, 1884,40. 
Suppose  we  wished  to  treat  the  year  1889,  we 
take  the  square  a,  then— 

84  +  4  x  =  1882 

and  to  on  for  the  years  1880,  1890,  Ae.  With 
these  squares  we  must  have  an  even  number  of 
years ;  but  if  we  take  the  8  square— 


we  get  some  squares  for  years  divisible  by  3.  That 
tor  1881  we  have— 

lo   (-  S  x  •-.  1831 

am    622 

id  ao  on  for  1887, 18S3,  so. 

If  we  wished  tc 

year  1886,  we  musttaxe  ao  square,* 

(■■mi 

1-864 

Similarly  for  the  year  18S6. 

The  onlyyeara  which  oonld  not  be  worked  out 
on  this  principle  would  be  those  whose  number*. 
are  primes.  "• 

FaUOTION. 

[28542.1-Os  reading  "A.  D.V'  letter  in  the 
Last  number,  I  naturally  proceeded  to  look  up  tb*. 
question  ot  friction,  and  referred  toanarUoleon. 
She  subject  in  "  Amateur  Wnrk"t(Feb.  188^  .by 
our  old  friend  "  F. .' 
is  as  follows:— Fru 

1.  "Solid  frictioc 

2.  "  Liquid   frict 


that  it 


terminating  the  warble  pest. 
1    gill    U   tt 


idients  in  Miaa  Ormerod 'a  recipe.  Asthi 
gill  ia  a  different  measure  in  different  parte  of  tbt 
oountry,  I  presume  the  imperial  gill  of  one  quarte: 
of  a  pint  is  intended. 


MA0IO  8QDAHK. 
[28540.]— To  UK  correspondent,  John  Hampden 
hat  found  a  mere's  neat.  The  construction  01 
"  magic  squares  '■'  is  only  the  application  of  a  well- 
known  principle  in  arithmetio  progression— vil. 
that  the  sums  of  pairs  of  terms  equidistant  from 
any  fixed  term  are  all  equal— t-g.,  the  quarter  of 


"  The  pith  of  his  remark* 

ia  of  three  kinds. 

:weeu  unlabrioated  solids. 


„  Journal  friction/'  between  two  smooth,  well- 
fitted  surfaces,  separated  by  a  film  of  oil  or  other 
lubricant.  ,  .  . 

It  is  with  this  last  alone  that  we  have  now  to  do, 
and  its  laws  seem  to  differ  from  those  of  either 
"aolid  "  or  "  liquid  "  friction,  but  occupy  ao  inter- 
mediate position  between  the  two.  It  seems  that 
"journal  friction,"  unlike  " solid  friction,  is  (1) 
iudeperuieiK  of  the  pressure.  This  is  borne  out ^by 
the  iightneu  of  th.  lathe-band  making  very  l.ttfe 
difference  in  the  ease  of  running  «  kigUy-j™th*l 
lotha.  (2)  ltisproporti0BoJw!*«"«W  "/."!*? 
lurfatt  This  is  borne  out  by  the  undoubted  fsos 
that  mandrels  with  a  front-bearing  and  back-centre 
run  much  lighter  than  thoae  with  i 
In  these  respects  "jo 
not  greatly  affected  by  speed,  and  doea  not  (like 
"liquid"  friction)  increase  as  the  jjiuire  of  that 
velocity,  but  mc '"  "  ""  '"'""  "*"  nf  th* 


11  the  tquart  root  of  the, 


ENGLISH  MBOHAJTIO  AND  WORLD  OF  SOIflNOBi  No.  1,200.     Maboh  23,  1&8. 


Thee*  lews  ere  the  outcome  of  i , 

carried  oat  about  ton*  jnri  ago,  by  the  Institute 
of  Mmb—ImI  Engineers.  It  must  be  borne  in 
mind  that  they  onlj  bald  good  in  their  entirety  In 
the  sua  of  unooth,  well-fitted,  and  truly  oironlar 
journals.  In  those  which  ure  rougher,  and  less 
carefully  fitted,  a  certain  amount  of  "  solid " 
friction  makes  iti  appearance,  and  altara  the  results 
proportion  ally. 

Thai  far,  "  F.  A.  H."  Another  faator  mnat 
alto  be  taken  into  account  in  explaining  the  easier 
running  of  any  latbe  after  tbi  alteration.  Frio- 
tion of  any  kind — implying,  as  it  does,  motion — 
moit  depend  f or  ita  total  amonnt  on  the  diitanoe 
travelled  by  the  robbing  surfaces.  Now  the 
robbing  surfaces,  in  the  case  of  my  lathe,  were, 
before  the  alteration,  about  Jin.  in  diameter :  now 
they  are  only,  at  the  onUide,  about  '/Hin,  There- 
fore the  moving  sarfaoe,  at  ita  periphery,  had  before 
to  travel  a  diitanoe  of  about  ljin.  over  the  died 
surface  in  each  revolution:  but  now  it  only 
travail  about  '/win-  This  alone  would  be  almoit 
enough  to  account  for  the  greater  eaie  of  running. 

To  go  farther  in  my  cruiade  againat  friotion,  I 
"■— t  to  fit  my  flywheel    with  a  erank-ahaft 


turned  stud),  and 


id),  and  expect  a  great  a 

When  finish  ed,  I  will  rep 


running  iu  ball-bearings  (it  rune  at  present 

. 1  ,._j,  — >   .  -  — jj  gjj^  jjj  9MtB  B[ 

report  the  remit. 
TJru.  Minor. 

PABAFFIN-OIL  LAJKP8. 
[28MB.  1—1  WISH  to  give  Samuel  Ray  my  inp- 
pcirt  on  the  above.  I  have  been  amoogat  25  for 
80  yean,  and  never  saw  any  explosion,  and  oor 
workmen  alwaya  put  their  hand*  at  the  back  aide 
of  the  chimney  and  puff  them  out  while  in  fnll 
flame,  notwithstanding  the  weekly  bearing  of  explo- 
sions. 1  think  if  they  are  properly  cleaned— the 
oinder  that  falli  from  tbe  wick  being  carefully 
cleared  away — there  is  not  the  leaat  danger.  The 
ordinary  lamps  we  have  known  ao  long  are  all  that 
la  required  for  houtebold  uie,  and  if  a  larger  lamp 
la  required,  the  "Silber"  ii,  to  my  mind,  a  DUMB 
superior  lamp  to  the  "  D«  frier,"  and  I  me  both. 
T.  W.  B. 

TB— TO     ■'  VUL- 

rr" 

[W644.]— SBBIKO  that  tfa. 
relating,  to  the  Boehm  flute. 
"Vnloanite"  to  give  inatroo 
the  aame  aa  ha  gave  about  tbe  clarionet  aome  time 
ago  ?  I  am  anre  the  subject  would  be  very  interest- 
ing  to  general  readers,  and  moat  instructing  to  old 
flautists.  Loog  ago  I  desired  tola  information, 
with  the  intention  of  making  one,  and  no  doubt 
othera   would  do  the T   ' — '    '   ' 


liking  will  entail  much  time  and 
friend;  but  if  he  can  realm  the  plea 
give,  I  think  he  will  feel  repaid.     If  I 


but  if  be  can  realm  the  p!  _ 

.  I  ahould  prefer  Carte 'i  1867  model ;  b 

he  thinks  the  1884  one  the  better,  I  would  lea 
to  hii  judgment.  B.  P. 


[28545.] — Conhidebing  how  little  many  > 
dull  are  need  because  there   ia  not  handy  eit 

3uation-of-timc  table  or  diagram,  I  incloae  c 
diagram  which  I  have  found  not  only  cooveni 
to  me,  or  have  drawn  on  a  near  dial,  but  even  ii 
abaenoe,  having  been  once  aeen  and  examii 
greatly  aaaiata  memory  of  the  equation  of  time 
a  given  date.  This  is  drawn  for  tbe  year  1886, . 
tbe  imall  variable  error  will  not  detract  from 
niefulneai  with  a  sundial. 

It  will  be  aeeo  that  tbe  inn  commences  the  j 
Smin.  60sec.  alow,  getting  further  behind  m 
time  till  Feb.  11,  M  Jinin.  alow ;  is  correct  April 
then  it  aooths  before  mean  time  until  Jnne  li 


INDIAN  ADD  OHINA  TSAS. 
[2854G.]— AS  one  of  the  two  planters  referred  to 
by  "  Nun.  Dor."  in  letter  28270,  I  beg  to  any  that 
the  reason  why  aalea  of  China  tea  are  as  steadily 
and  rapidly  declining  aa  Indian  ii  increasing,  ii 
that  the  public  get  better  value  io  tbe  latter. 
Indian  tea  ia  mnoG  stronger,  weight  for  weight,  and 
it  ii  also   pure.     We    dare  not  adulterate  for  two 

our  bushei  in  the  season  than  we  oan  manage  as  it 
is,  and  it  would  be  more  than  a  manager's  billet 
was  worth  to  leave  that  to  go  and  hunt  the  jungles 
for  leaf  to  adulterate  with.  Secondly,  trying  to 
chest  in  any  way  would  be  at  once  spotted  by  the 
trade,  and   bis  "name   cat,"   which  would  mean 

/«  re  boxes,  it  ii  notorious  we  are  yet  behind 
China  and  Japan  in  this  ;  there  are  tachinal  diffi- 
Bultiti  that  will,  no  doubt,  be  gradually  removed. 
We  emanot  Ure    thtoi  ytt,  aa  thaj  are  made  of 
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various  woods,  light  and  heavy,  and  bave  to  be 
made  strong  to  stand  the  rough  handling.  Fancy 
nicely-planed  and  papered  boxes  of  1001  b.  tea,  plus 
box  and  lead  SO,  equal  ISO,  being  shot  down  a  shoot 
into  the  ship's  bold — they  often  crack  and  burst  in 
the  process  as  it  is. 

The  oat  weight  marked  outside,  "  Nun.  Dor." 
oan  rely  on  (and  the  gross  is  unnecessary) :  we  have 
to  put  in  lib.  always  more  then  is  marked  outside, 
because  of  sampling.  The  man  would  be  an  an 
who  tried  tooheat  in  weight.  Oversights  occur,  of 
course.  I  refunded  prioa  of  801b.  tea  last  year, 
my  native  clerk  having  ateneilled  101b.  too  much 
on  eight  cheats,  by  sheer  carelessness. 

The  reason  why  the  "  best"  China  tea  nevergoes 
to  England  is  juit  because  there  is  no  market  for 
it.  It  It  a  fancy  tea,  "  flue  to  curious."  As  a  role 
China  tea  baa  flavour,  and  Indian  strength;  tbe 
latter  hides  the  former  vary  often. 

What  we  planters  and  proprietors  complain  of  ii 
that  the  middle  men  get  looh  profit  and  we  so  little, 
and  the  English  mechanic  may  complain  of  it 
also.  As  I  before  laid,  teas  that  we  can  only  get 
9d.  and  la.  for  at  the  aalea  are  retailed  at  2a.  and 
2s.  6d.  (tbe  fid.  dnty,  of  course,  included).  If  we 
get  Id.  or  2d.  above  actual  expenses  we  are  de- 
lighted :  but  the  big  dealers  olep  on  at  onoe  4d.  to 
6d.,  and  tbe  grocer  another  6d. 

The  trade  is  omnipotent — a  huge  ring;  let  any 
outsider  only  try  to  buy  our  teas,  and  ses  bow  he 
will  burn  his  fingers.  Tbe  big  dealers  are  pure 
speculators,  and  buy  only  to  sell  to  small  dealers, 
and  these  to  othera,  and  ao  on— highly  respectable 
gambling, 

I'm  Tory  generally,  but  band  and  glove  with  the 
rankest  Socialist  aa  to  the  need  of  suppressing 
these  "rings"  in  all  food  stuffs.  Gambling  in  the 
necessaries  of  life  should  be  msde  penal;  it's  as 
bad    < 

ipeoulator  it  the  curse  of  our  dsy,   and 
ihould   be   suppressed.    Tbe   poor  sutler  most  by 
iheae    leeches   of    Eociety,    and    rings    should    be 
broken  up  mercilessly  by  law. 
Sibaagar,  Assxn.  8.  B.  Peal. 


THB  ATTRACTIVE  FOWEB  OF  SNAKBB. 
[285*7.]  — I  was  very  long  sceptical  of  the 
"fascination"  anecdotes  I  heard  on  this  subject : 
however,  "live  and  learn"  is  the  common  result  of 
far  travel  and  long  life.  I  now  write  with  tbe  pen 
of  an  observant  naturalist.  I  first  noticed  that 
frogs  and  lizards  appeared  to  be  enticed  into  the 
dread  presence  of  their  crawling  enemy,  and  the 
former,  seemingly  bereft  of  power  to  escape,  set 
up  a  squeaking  note,  wbieb  gave  me  warning  to  get 

a  stick,  with  whiota  t  or '  "      ' 

then  the  frog  hopped  o 
the  case  of  house  lisards, 
bined    clicking    chatter   a 


.     lest  their  fate.   They  are  much  valued  in  Indi 
dwelling-houses  for  this  peculiar  tendency,  besides 
as  killers  of  insects,  and  even  scorpions.    J  have 


one  of  the  latter  worried  and  then  oarried  d 

for  food  by  these  useful  "  Geckos."  It  was  abaka 
id  knocked  on  thi  ground  (as  a  terrier  serves, 
it)  until  motionless.  Bat  I  was  to  see  mcr 
iteresting  instances  of  "  fascination  "  iu  due  tinti 
'hen  I  lived  in  Lower  Bengal,  my  children  in  tt 
irscry  room  came  to  tell  me  of  "aoch  apratt 
lOuee — so  nice  and  tame,"  and  how  they  bad  near!; 
oaugbt  It  several  times,  as  it  lived  behind  a  larf 
itten  clothes-basket  in  a  corner.  Breakfast  wi 
inonnced,  snd  when  nearly  over  we  heard  th 
unpleasant  cry  of  "  Snake  1  Snake  I  "  from  tb 
servants,  who  were  cleaning  the  room,  and  ha 
loved  the  basket.  My  stick  soon  despatched  its 
„jvenile  cobra,  or  hooded  snake,  of  the  ire; 
speciee,  about  2ft.  long.    The  mouse  I  did  not  ses 

Srobably  be  bid  been  swallowed.  The  room  bass; 
all  of  furniture,  why  did  not  tbe  mouse  ran  s«a] 
to  some  safe  retreat  out  of  the  snake's  roach  7 

Again  another  instanae,  "as  the  moth  to  th 
candle."  I  was  standing  io  my  little  gardes,  awq 
in  South  Africa,  when  I  beard  a  curious  sound* 
combined  bulling  and  chirping  under  a  high  teal 
overhanging  a  dry  torrent,  The  mid-day  enn  H 
biasing  hot  against  tbat  rooky  ground,  althosnj 
there  were  aome  wild  trees  growing  on  ita  slugs 
I  approached  tbe  spot  very  slowly  and  noiseless)/ 
and,  peeping  over  the  rise,  I  saw  afiookofunq 
small  birds  wheeling  and  circling  with  ires1 
rapidity  and  much  chirping,  till  they  revolvsdnss 
a  dense  body,  which  might  have  been  covered  s] 
an  umbrella.  They  in  their  revolution  neatf 
touched  a  large  and  thick  black  snake  coiled  apt 
a  regular  succession  of  folds  (like  a  ship's  rope] 
but  his  held  and  neck  were  erect,  eyes  •  parkins; 
tongue  darting  briskly  to  and  fro  in  hit  most! 
I  signalled  to  my  Kaffir  man,  then  digging  tb 
ground  within  view.  He  soon  joined  me  wit 
some  heavy  stones,  and  msde  many  good  shots  If 
thots  hawk-eyed  men  nanally  do).  Tbe  af) 
reptile  was  only  "  scotched,  not  killed,"  for  > 
slowly  ascended  a  tree,  receiving  more  bittexra 
till  we  lost  sight  of  him  in  tbe  dense  foliage.  B 
wss  called  a  "bad  sort,"  and  the  Kaffir  dtdi* 
all  farther  pursuit.  What  made  these  birds  swan 
like  bees  into  dinger?  Hare  anon  on  a  simih 
subject.  Boa- 


work,  w 


InX, 

and  diners  from  tl 


■Jnxtasj  may  describe  as  cylinder  si 
"  — i  rigged  with  scrap  materia 

dassioal  patten),  even  thoaj 
ttie  variations  oe  concessions  to  temporary  el 
gencies  rather  than  attempted  improvements,! 
pittance  of  experience  may  bo  of  aome  intern 
short  though  it  be.  Experiment  hss  redoubled  ■ 
confidence  in  "0.  J.L.'a"  opinion  that  thisto 
deserves  more  extended  recognition  or  re— 
branoe,  for,  in  addition  to  its  nheaptiesa,  it  hss  I 
the  beginner  this  advantage—  that  while  the  see* 
Of  the  antting  tool  is  the  saroi  aa   in.  the  Bids 
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litbt,  the  motion  i>  slow  enough  for  the  cause* 
faQun  to  be  Hen,  and    controllable  enough 
comet  them,  while  in  the  speedier  tool  the  first 
warning  of  error  is  just  an  almighty  imuh  1 

The  only  special  purchase  required  wu  a  pair  ol 
*iin.  by  |in.  coach  bolts  ;  these  form  the  centres 
and  for  more  convenience  in  work,  I  fitted  then 
with  handles  by  drilling  a  hole  through  a  bit  ol 
hard  wood  to  fit  the  shank,  and  then  sinking  the 
aquare  bead  flneh  into  a  mortise.  The  uprights  an 
bat  noor-boardiij  through  which  the  baarers  an 
mortised  and  pmaed  outside,  and  at  present  tb< 
whole  contraption  relies  for  stability  on  beint 
cramped  to  a  joiner's  bench.  No  long-coveted 
treasure  from  the  tool-shop  ever  radiated  inch 
pleasure  to  my  heart  from  its  shapely,  polished 
form  as  the   rude  mahogany  back  poppet  caused 


when  I  first  fait  it  tighten  down  on  to  the  bed 
when   the  wedge  wu  driven   beneath.     But 

chief  claim  to  novelty  hangs  on  to  tbe  pole.     I 

no  suitable  material  except  a  bundle  of  tiling 
lath  i.  Pi  not  half  iI.iuti  ..£  which,  out  to  appropriate 
lengths  and  tied  with  a  few  bits  of  atring,  form  a 
laminated  spring.  The  butt  end  is  secured  by  a 
wedge  in  a  mortise,  driven  through  a  raking  piece 
clamped  to  the  tail  end  of  the  lathe-bed.  Thi 
pole  ibae  worka  In  the  plane  of  the  centres  instead 
of  across  them.     It  is  too  icon  to  say  if  working 


a  pole  lathi 


defects  balance  the  structural  convenience  of  th. 
«nent,  A*  yet  th*  toul-reat  beats  me,  for  i 
plank  secured  by  hand-screwa  to  the  haul 
poppet  ia  not  an  elegant  or  entirely  adeqm 
though,  in  fact,  it  would  be  easy  -  -:- 
•astirely  with  band -screws  and  s 
ten ta  of  a  joiner's  shop. 

At*  not  the  curtain  blinds  described  a  few  num- 

_ jra  back  likewise  a  rurvii-al  rather  than  a  novelty? 

It  ia  reasonable  to  think  them  more  ancient  than 

"let  Minds  ;  certainly  they  have  been  familiar  to 

whether  rigged  on  rods  of 

>teriali,  from  silk  to  butter  muslin.    Ther*  is 
to  aar  for  the; 
they  allow  of  dii 


*  foi 


•  waahP     Surelv,  this  i 
__t     The    best    deeoratQi 

i*  jnat  tl:-    ■ 


[ding   bin*   i 


whitewash  lately 
Why  do  theyunani- 
on  of  bine  or  black  to 


X 


:  sundry  blui 
,    nndry  yellow 
\  net  result  ia  that  lee's   light 

_.     A  remedv  micht 

tta  roll  fc 


-black.    Th. 


reflected, 

mgnt   dc  found   in   using 

.—    ..hy   seek   it?    For,  by  a 

jptioal  influence,  eiplaiued  by  !£■■; mb. -1' .- 

In  his  leotdre  on  "  Optics  and  Painting,"  th* 
""got  yellow  tingo  (besides  harmiirii.'ing  with 
ler  colours)  produces  a  sunshiny  effect,  which 
no  small  gain  in  this  land,  while,  with  the 
jneiab,  skim-milk  colour,  the  reverse  is  tho  oase. 
Kensington,  March  12.  W.  A  B.  B 


ON     VIOLINS. 
f  28649.]— THE  violin  is,  according  to  my  nndar- 
aujding,  the  most    perfect   of   stringed    musical 

jotutica  has  been  strictly  observed,  as  far  a*  the 
noticed  handling  of  it  permits.  1 1  is,  therefore, 
at  s-Dxpriiing  to  find  that  almost  ill  so-called  im- 


provements have  been  brought  out  in  ignorance 
that  law,  or  are  otherwise  unpractical,  and  the 
ventor  usually,  and  perhaps  reluctantly, comes  bi 


ii-.-:m;y, 
>rip.i;,l 


bridge  (letter  28416),  bowever,  seems 


the  ordin 


i  description 
[  understand  1 
myself 


principle,  and  shall  try  one  ol 

tee  its  value.    I  have  tried  to  improve  the ' 

but  failed. 

The  idea  which  led  me  will  be  eeen 
following.  Wo  cannot  set  a  atring  in  Til  .  ... 
without  the  bridge  and  the  other  three  strings 
following  suit;  but  we  know  that  th*  weight  * 
the  bridge,  or  anything  on  it,  mutes  tbe  tone.  ' 
avoid  this,  I  constructed  a  bridge  consisting  of  fc_ 
parts,  and  connected  them  loosely  in  tbe  middle. 
By  that  means  each  string  rested  on  a  part  dis- 
connected with  the  others.  Bat  as  the  feet  of  the 
bridges  stood  all  dose  together,  the  breast  could 
not  vibrate  witbont  also  setting  the  thre*  bridgei 
and    strings    in    vibration— hence    tbe    result    ai 

"Orderio  Vital"  (letter  28417)  mentions  a  forn 
for  the  breast  which  he  thinks  would  give  nniforo 
resistance.  Uniform  resistaoce  of  the  breast  ii 
most  essential ;  bnt  that  is  the  difficulty  which  thi 
violin-maker  finds  be  oan  never  make  sure  of 
If  the  material  were  homogeneous,  an  architect  n: 
mathematician  could  give  ns  that  form.  But  il 
we  look  at  Fig.  1   w*  aee  tbat  tbe  fibres  of  the 


wood  are  long  and  stiff  in  some  parts,  and  short  and 
weak  in  others,  and  aa  the  breast  cannot  well  he 
made  unequal  in  thickness,  the  difficulty  to  get 
lob   a   form   ia  apparent.    The  breast    must    I 

with  more  freedom  on  a  surface  which  is  rouni 
in  on  a  straight  line,  where  it  baa  more  work  i 
;  and  secondly,  we  gain  a  larger  surface  with: 
!  tame  outline.  I  found  tbe  tension  of  the  foi 
ings  required  761b.,  hut  that  is  not  all.  Proi 
base  or  level  of  the  breast  to  the  nut  or  strings 


a  Jin 


lb.    Thi 


against  tfai  .  .._ 

deflecting  pressure   of   the  strings  on  the  brligl 

required  J I  Jib.    Any  form  of  the  breast  which  doei 

—  -qnally  resist  that  pressure  all  over  it"  "     * 

fall,  whether  that  be  the  "natural 

form.     An  abrupt  line  or  a  weak  part  in  the 

t  takes  up  the  greater  force  of   the  vibration, 

while  the  stiff  or  stronger  parts  remain  compara- 

paratively    q"iet.      "Orderio    Vital"    thinks  tbe 

lound-wavea  may  be  focussed  from  the  inner  part 

if  th*  breast  to  that  of   the   back    and  by  that 

Deans  get  reinforced.    This  cannot  be  tbe  oase,  as 

s  shown  in  Fig.  2  and  3.      In.  Figs.  2  dotted  lines 

ire  shown  in  the  direction  the  wave*  must  meet,  if 

;here  b*  no  baas- bar  or  sound-post  in  tbe  case.  But 

that  direction  of  the  waves  is  prevented   by  the 

nd  eound-poat  and  directed  to  meet  the 

ight  angles  with  the  short  axis,  as  seen  in 

Fig.  3.     Bach  foot  of  the  bridg*  standi  on  a  node 

'  the  breast,  and  when  the  bow  is  drawn  aorosa  the 

iog  it  will  torn  a  small  portion  round  Its  centre, 

ioh  is  at  the  point  A,  and  by  that  means  it  strikes 

!  breast  at  right  angles,  although    the   buw  is 

lwu  parallel  with  the  breast.     If  the  p<-ri;ili»rv 

ui  the  bridge  were  extended,  it  would  strike  exactly 

shown  by  th*  dotted  lines.  Why  the  back  should 
make  a  few  vibrations  less  in  a  given  time  than  the 
breast  before  they  are  glued  to  the  oase  is  simple 
enough.  We  know  sound  or  noise  can  only  be  pro- 
duced whan  Lhe  motion  ol  a  body  ia  inUnopUd. 


f  two  bodies  slightly  connected  wen  oscillating 
a  unison  they  could  not  produce  any  sound  ot 
ibration  internally.  J.  H,  Schucht. 

ANONYMOUS     WRITING. 
[28660.]— I  SEE  that  my  remarks  on  p.  669,  with 
is  writings,  are  characterised 


as  "  bosh  "  on  p.  I 


[  lea 


>  that  s> 


ipposed  to  have  used  is  "  worth- 
less, i  nave  not  used  any  arguments  over  the 
matter :  I  stated  a  simple  fact,  which  may  be 
"  bosh  "  according  to  soma  people's  ideas.  Tbe  fast 
remains,  though,  tbat  of  the  really  useful  letter* 

Eu Wished  in  tbe  English  Mechanic  90  per  cent. 
ave  been  over  a  nom  dr  plume  or  "  an  arrangement 
of  initials."  I  can  see  a  great  deal  further  than 
Mr.  Robinson  thinks,  and  having  already  pointed 
oat  one  hopeless  blunder,  1  may  call  bis  attention 
to  the  fact  (not  argument)  that  if  "  Adept "  "  cam* 

ably  singular  tbat  on  p.  2E2,  Ho,  323,  he  should 
hav*  written  : — "  I  much  regret  to  see  the  letter 
eign*d  '  J,  D.'  .  .  .  as  it  is,  unfortunately,  con- 
ceived in  the  captious  unfriendly  spirit  formerly 
prevailing."  I  can  see  far  enough  to  see  that  th* 
"  J.  D."  referred  to  was  the  very  individual  Mr.  R. 
(p.  69)  selected  for  special  commendation.  Th* 
ethics  of  anonymous  writing  have  been  settled  long 
ago  ;  but  certainly  no  paper  in  th*  world  can  show, 
so  mnoh  useful  (not  to  say  valuable)  information, 

S'ven  without  any  idea  of  reward,  aa  the  ExGLIBH 
ECHANIC,  and,  as  a  rule,  it  baa  been  giien  over 
a  nom  it  plume  or  an  arrangement  of  initials.  Sup- 
pose I  sign  this  "  John  Smith,"  will  anyone  be  a  bit 
the  wiser,  or  will  it  be  impertinent  for  anyone  to 
criticise  it  then  ?  Why  should  anyone  be  termed 
'  tbe  difiar- 


ebctwt 


afaot,  ( 


TWISTED  TREES  -TO  "  H.  A.  O." 

[28561.]— I   hub 

quo  lad  Bergeron's 

twist  when  I  find  speoi- 

sill  wander  about  I 

mrious  to  bear  "  I 

A    1 

if  direction.    Do  oi 

elii 

and  convolvulus,  tw 

sameway? 

O.J.  L. 

[.28652.]— THE  letter  from  "  H.  A.  G."  (28622) 
raises  an  interesting  question,  which  I  have  often 
asked  of  skilled  timber  men  in  Canada,  but  have 
never  got  answered.  I  have  for  thre*  years  now 
spent  my  autumn  holiday  in  Canada,  and  from  one 
side  of  the  continent  to  the  other  I  found  various; 
traea  twisted  like  a  huge  cable — cedars  and  fir- 
trees  struck  me  must  often  as  thus  twisted  in  th* 
Rocky  Mountains  and  in  British  Columbia. 

Perhaps  some  of  the  timber  men  who  are  among 
tbe  readers  of  the  "  E.  M."  will  tell  us  what  are 
the  facts — i.e.,  what  trees  and  in  what  locality 
these  twisted  trunks  are  seen  most  frequently; 
wh at  proportion  of  trees  arotbns  twisted  ;  whether 
right-handed  or  left-handed  in  their  twist— i.e, 
like  an  ordinary  screw-bolt,  or  the  reverse,  in  their 
twist ;  whether  the  timber  of  such  trees  is  worse  or 
better  for  the  ordinary  nses  of  timber;  and  what 
they  think  tu  be  the  cause  of  the  twist  ? 

Jams*  Zdmutds. 

:,  Graf  ton-street,  Bond-street. 


OP.GAN  MATTERS. 
[2S6S3.]— I  HAVE  been  greatly  interested  in  tha 
ratroversy  that  has  been  going  on  in  the  columns 
E  the  "  E.  M."  on  the  subject  of  the  swell-box  a* 
a  aooesfory  of  expression  in  the  chnrcb  and 
lambar  organ. 

I  quite  agree  with  Mr.  Au.lnlej  iu  thi-  doji riil.ihty 
f  mure  expression  than  has  hitherto  been  usual; 
bnt  I  think  some  of  the  opponents  of  Mr.Audsley's 
views  have  shown  clearly  that  the  ordinary  swell- 

ind  natural  speech  or  tone  of  the  pipes  shut  up 
;her*in.  If  there  is  no  means  of  simultaneous 
rxit  for  the  wind  that  passes  into  it  through  the 
lipee  that  are  played  upon  while  tbe  swell-bo*  is 
:fo«d,  the  inevitable  result  must  be  con^e-tiun,  fur 
is  you  cannot  put  more  water  into  a  bottle  than  it 
vill  hold,  so  you  cannot  put  more  wind  into  a 
iwell-box  than  it  will  hold,  and  lhe  certain  result 
if  trying  to  do  so  is  flatness  of  pitch  and  feeble- 
less  of  speech,  because  the  wind  cannot  have  the 

aary  truly  and  effectively  to  assert  their  quality  and 
s   of   your   correspondents   hav* 


isde 


I  th* 


closed,  will  tacan*  tbitju^Ji "  taiais.iiii<3.wS»Ha"  \. 
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vent  tbrongli  "  ah 


inks  and  crevices. 
in  that  nothing  should  be  suffered 
to  Impair  the  ton*  and  speech  of  the  pipes,  I, 
nevertheless,  oonsider  the  means  of  effecting  trnt 
and  legitimate  eipreaiioa  of  prime  importance,  and 
have  studied  thin  subject,  and  deviled  a  plan  by 
which  the  difficulty  may  be  successfully  surmounted. 
Tha  plan  I  have  conceived,  most  singular  to  ssy, 
ia  identical  in  every  respect  with  that  of  Mr. 
Walter  G.  Clark,  u  described  by  him  in  the  "  E.M." 
of  the  9th  inst.  (letter  2843-1,  page  So).  It  ii  grati- 
fying to  me  to  find  my  own  idea  thus  endorsed  by 
one  who,  I  presume,  has  practical,  and  it  may  be 
extensive,  knowledge  of  the  art  of  organ-bnilding, 
and  I  congratulate  Mr.  Clark  on  the  happy  idea  ha, 
like  myself,  hai  formed  of  counteracting  the  pro- 
vsrbiai  defect  of  the  avenge  swell- bus,  and  bops 
he  may  have  the  pleasure  of  extensively  carrying 
out  the  improvement. 

It  ia  net  with  any  idea  of  claiming  priority  of 
discovery  that  I  annoanoe  my  invention  in  this 
•ray,  and  I  may  here  say  I  am  not  a  professional 
organ-bnildar ;  bnt  aa  I  have  for  several  years 
atndied  organ  construction,  and  am  at  present 
devising  a  specification  on  which  I  am  going  to 
reconstmct  a  ahnrch  organ  of  small  scale  aa  a 
ohamber  organ  for  my  own  house,  and  in  which 
'my  new  invention  will  be  availed  of, 
baps  have  tome  warrant    to    oonsidei 


famona;  bnt  to  my  taste  the  Burmese  castings 
lave  the  sweetest  tonee.  I  have  now  one  of  their 
mall  solid  triangular  gongs,  with  the  charming 
property,  when  stmok  with  a  kind  of  mumeddrum 
-tick,  of  giving  out  dear  musical  sounds,  slowly 
repeated,  till  they  die  away  into  silence.  The 
fellow  gong  having  been  struck  by  some  hud 
HUbetance,  was  cracked,  and  became  dumb.    Igave 

same  shape,   bnt  it  loat   ita  resonant    power  for 

At  the  ceremonione  easting  of  any  new  temple 
bell,  the  Bnrmeae,  old  and  yonng,  rich  and  poor, 
contribute  their  donations  of  metal  jewellery  to 
the  melting  pot ;  gold  and  silver  and  the  baser 
metala  are  all  thrown  into  the  priestly  collection. 
Possibly  this  is  the  reaeon  of  the  bells  and  gongs 
of  that  Budhiitic  nation  being  so  superior  in 
touud.  My  specimen  waa  very  expensive  for  its 
amall  aiie,  and  was  obtained  far  me  by  an  English- 
man who  had  lived  fifteen  years  in  the  country. 
Though  belle  of  all  siiee  are  used  by  the  Indian 
Brahmins,  their  tone  is  lond  and  coarse.       Boa. 


availed  of,   I  may  psr- 

to  consider  myself  an 
amateur  when  I  have  completed  the  task  I  have 
taken  upon  myself  to  perform. 

Iaaac  Stammers. 
8,  St.  Domingo  Grove,  Liverpool,  March  15. 

BTJBH& 

[285M.]— With  reference  to  letter  28526,  no 
one  can  have  a  greater  abhorrence  of  all  kinds  of 
cruelty  than  I  nave.  But  aa  I  am  thoroughly 
familiar  with  every  sort  of  treatment  to  which 
horses  are  naually  subjected,  I  oan  positively  de- 
clare there  is  no  more  pain  in  what  is  called 
"  firing  "  a  horse's  legs  than  in  the  application  of 
ice  cold  water  to  his  master's  I  ice.  I  have  seen  a 
hone  stand  during  the  operation  with  no  kind  of 
restraint  on  him  bat  bis  stable  baiter,  and  munch- 
ing away  the  whole  time  out  of  a  sieve  of  chopped 
carrots,  aa  complacently  as  if  his  legs  were  being 
bathed  with  rose-water.  A  dog  may  lick  his 
wounds  if  be  has  no  friendly  hand  to  apply  more 
effective  remedies  ;  but  in  the  ease  of  strains  in 
the  horse's  legs,  water-lotions  would  be  attended 
with  very  trifling  and  ted  ions  results.  The 
"firing"  leaves  a  alight  disfigurement,  and  for  this 
reason  ia  eeldom  resorted  to  till  all  other  remedies 
have  failed.  But  it  affords  a  great  support  to  the 
joints,  and  the  horse,   if  consulted,  would  rather 

Ester  it  than  otherwise.  As  soon  aa  tha  animal 
trays  any  uneasiness  it  is  a  sure  sign  it  is  being 
improperly  done.  And  in  the  case  of  ndgetty 
horses,  the  mere  holding  up  of  one  of  their  feet, 
an  as  to  make  them  stand  on  three  legs,  is  a—  -"- 
sufficient.  Aa  practised  on  human  subjects, 
now  never  resorted  to,  except  in  cases  of  bites  from 
mad  dogs,  where  it  is  surely  .better  than  risking 
the  consequences. 

if  "  Ljdney  Dispenser"  snd  every  humane 
reader  of  the  "  15.  M . '  would  aid  me  in  denouncing 
the  real  brutality  which  is  practised  upon  every 
racecourse  in  England,  and  in  every  race  that  takes 
place,  they  would  find  it  a  thousand  times  mora 
worthy  of  indignant  remonttranoe  than  all  the 
"firing'1  that  waa  ever  performed.      The  skin 

well-bred  raoehoiso  ia  almost  as  thin  aa  that  t 

woman,  bnt  the  jookeyi  are  compelled  by  their 
money-loving  owners  and  unfeeling  trainers  to 
lash  and  spur  these  poor  animals,  who  are  doing 
their  living  beat,  as  if  their  skins  were  made  of 
horn.  Both  whip  and  spur  ought  to  be  banished 
from  the  raoeeonrse.  What  would  be  fair  for 
would  be  fair  for  all.    If  anyone  hai  seen  a  ho 

aides  after  a  race  be  would  not  say  I  was  exa 

rating  the  cruelty  that  was  inflicted.    And  yet  the 
high-born  women  of  England  call  this  amusement  ' 
John  Hampden. 

OTJBIOTJS   ALLOYS-  -(Continued). 

[28565.1— I  SEtID  *•  following  recipes  for  the 
use  of  amateun  who  find  amusement  in  casting 
email  articles:— 

"Warn  Huptrfi  J/Woi.— Melt  in  a  crucible  4o 
of  copper  ;  wnen  fused  add  -«.  of  zinc.  This  is 
beautiful  and  useful  alloy. 

rinchbeck. — Melt  ia  a  crucible  sot.  of  put 
copper  ;  when  fused  add  lox.  of  sine.  Pour  int. 
moulds.  This  being  like  jeweller's  gold,  is  often 
used  fur  cheap  jewellery. 

But  Iirt,n~t. — Melt  Tor.  of  pure  copper;  when 
fused,  add  3oz.  of  zinc  and  2oz.  of  tin.  This  alluy 
gives  a  fine  impression— very  exact— from  the 
mould. 

U*n-Metal, — Melt  nine  parts  of  copper  and  one 

Bell-Metal.— Melt  six  parts  of  copper  and  two  of 
tin.  This  is  the  composition  of  those  sonorous 
bells  aad  gongs  tor  which   China  fiss  always  bed 


[28i5fi.]— We  must  all  feel  grateful  to  our  well- 
sad  friend  "  Eos  "  for  placing  before  us  knowledgi 
'hieh,  although  made  patent  to  the  scientific  work 


..  _, „_, been  allowed 

util  almost  forgotten.  With  great  pleasure  did  I 
erne  across  his  quotations  from  Colin  M'Kenzie's 
One  Thousand  Processes  in  Mannfsoti 
ret  appeared  in  1821.  It  is,  indeed,  sur. 
rcatsr  use  haa  not  been  made  uf  the  silver  steel, 
nd  aluminium  steet,  as  this  latter  more  especially 
could  now  be  made  so  much  more  exactly  since  thi 
Facilitation  in  tha  production  of  aluminium.    Thi 


such  metal  workers  as  seek  to  produce 

effect  by  the  variety  in  the  colour  of  different  p 
tions  of  their  work.     The  French  are  adepts 
giving  a  pleasing  variety  to  the  fixed  and  moval 
portions  of  the  microscope  stand  in  this  or  a  simi 
manner,     Hay  I  aak  "Bos"  whether  he  has  a   . 
practical  acquainting  with  tbe  alloy  of  platinum 
withgold,deecribedatp.7,§XXII.ofMaoker-:-,- 
work,  and  which   is  said  to   he  "  soluble  in  i     _  . 
tcid,"  which  does  not  act  on  either  of  the  metals 
in  a  separate  state  ?  S.  Bottone. 


Liquid  Fuel  Competition.  In  Bueele.— The 
ieoision  of  the  Russian  Minister  of  Marine  this 
week  to  fit  a  flotilla  of  topedo  boats  with  liquid 
fuel  furnaces  gives  interest  to  a  oompetiti 
in  progress  at  the  Petroleum  " 
Petersburg  to  ascertain  the  best 


st  type  of  pulve 


mal  and 


._  .__.,  incomplete,  both 

national  point  of  view,  no  American  or  r.ngiii 
inventors  have  taken  tbe  trouble  to  send  mode 
of  their  apparatus,  while  many  Russian  railwa; 
and    firms   are     altogether     unrepresented.      For 

Mr.  Urquhart  ia  locomotive  superintendent,  and 
on  which,  as  our  readers  are  aware,  liquid  fuel  has 
been  applied  to  every  engine,  has  sent  no  models 
at  all,  Mr.  Urquhart's  own  pulveriser  being  dis- 
played by  another  line,  the  Trans-Caucasian  Rail- 
way, which  has  sent  half  a  dozen  excellent  models 
of  the  different  systems  adopted  for  ita  locomotives. 
There  is  some  talk  of  giving  a  gold  medal  for  the 
best  invention  exhibited,  but  although  the  trials 
may  be  fair  enough — the  name  of  M.  Gnlisham- 
beroff,  as  president  of  the  jury,  is  a  sufficient 
guarantee  for  that — still,  it  is  quite  clear  from 
what  we  have  said  that  the  result  cannot  be  very 
satisfactory.  In  Russia,  the  United  States,  and 
Great  Britain,  to  speak  of  no  other  country,  there 
must  be  at  the  present  moment  at  least  150 
different  systems  for  burning  liquid  fuel  before  the 
public,  if  not  more.  -A  competition  that  deals 
with  only  20  or  80  may  be  vary  interesting,  and 
very  just,  aa  far  as  it  goes  ;  but  the  result  will  by 
no  means  have  the  value  that  would  have  been  the 
case  if  the  majority,  instead  of  only  a  few,  of  the 
liquid  fuel    appliances    had    been    tested.— Enyi- 

Wlld  Silks.— According  to  Dr.  Otto  Witt,  in 
Dingier  i  Pot.  Journal,  another  link  is  added  to  tbe 
chain  of  progress  in  wild  silks,  as  an  excellent 
fibre  has  recently  been  successfully  obtained  from 

snd  combing.  Thii  silk  spinner  {G'icula  trifcnti- 
rra.ru)  lives  in  countless  numbers  in  some  parts  of 
ludis,  and  especially  in  the  most  tropical  parts. 
Its  caterpillar,  found  there  in  snob  Urge  num- 
bers, is  considered  one  of  the  greatest  annoyances 
in  the  Mango  plantations,  while  the  cocoons  also, 

of  a  cucumber,  hang  en  tha  trees,  snd  can  easily 
be  collected.  As  the  living  being  is  able  to  sur- 
vive two  generations  in  one  year,  it  must  be  con- 
sidered at  extraordinarily  productive,  and  the  now 
successful  preparation  of  its  fibre  ia  an  important 
factor,  and  it  therefore  forms  a  new  and  remark 
able  souroe  of  raw  material  for  the  silk  industry. 


REPLIES  TO  QUERIES. 


In  their  anjsreri,  CorreiBOtiflenfs  art  rt$ptt 
full}  Ttquttte-d  to  swMiVhi,  in  each  initanet,  the  til 

id  -number  of  the  query  atked. 

[64071.]— Limestone.— In  answer  to  "Prr 
...pia's  "  further  query,  I  would  state  that  ti 
figures  showing  the  composition  of  the  limeetoi 
location,  not  being  the  result  of  my  on 
yais,  I  cannot  state  positively  as  to  the  ac 
_  i,  but  doubtless  HC1.  I  would  also  state  thi 
raving  looked  for  indications  of  the  limestone  « 
i  geological  map,  I  see  it  ia  to  be  found  near  Beat 
minster  (Dorset),  as  well  as  Taunton  and  Bath.  TI 
jrgunio  matter  to  which  it  owes  its  colour  is  d 
itroyed  when  heated.— W.  H.  S.  B. 

[64369.]— Print  lug  oil  Wood  (TJ.tJ.)— Ft 
printing  on  wood,  a  machine  more  substantial] 
mild  than  an  ordinary  press  is  used,  the  board 
kre  passed  through,  and  receive  a  bold,  clear  ia 
pretsion  of  any  design  wished  for.  They  oan  I 
obtained  in  London.— W.  H.  PALUKK. 

[64359.1  —  Wheutmeal  Bread.  —  I  sab 
J  Hygienist"  on  what  scientific  facts  be  baaed  a. 
'astounding  assertion"  on  p.  661.  Ue  replies  \ 
in  effect  repeating  his  assertion  in  other  words- 
probably  thinking  that  one  aaaertiou  supports  at 
other.  Allow  me  to  ask  him,  now,  how  he  knoi 
"  '  read  is  a  "  delusive  food,  and  not  a  ro 
?  If  he  is  not  the  possessor  of  jot 
back  volumes,  he  can  surely  manage  to  see  an  el 
mantary  textbook  of  chemistry.— As  ELEXE5] 

[64424,]— Telescope.— Referring  to  sketch  a 

>ge  30,  will  "  Solar  Radiance  "  be  good  enough  t 

explain  tha  law  under  which  a  perpendicular  ti 

of  light  falling  upon  a  perfectly  pi ane  surface  c 

_i___  -..  [gfneted  in  one  direction,  while  anatlw 

Tailing      . 

.  ._.     .  ._  B  OppO 

,  be  it  observed,  before 

urved  surface  of  the  lens.  I  somehow  fear 
F.It.A.S,"  will  fail  to  be  convinced  of  hie  error  (1 
-H.  H. 

I  G 1440.]  — Oopporing  Iron.— The  querist  shonl 
sr  to  bock  numbers,  or  one  of  the  mannas 
lore  gives  Kopp's  process  of  simple  immersion  s 
I  bath  composed  of  10  parts  of  nitric  acid,  10s 
chloride  of  copper,  ani  80  of  hydrochloric  acid 
""he    articles    are    immersed    several    times,  sol 
hbed  with  a  woollen  cloth  after  each  immeisue 
thin  film  can  be  put  on  by  placing  the  thorosgUj 
saned  articles  in  a  dilute  solution  of  the  sulfa* 
made  acid  by  tbe  addition  of  sulphuric  acid.   Il 
would  be  useless  to  give  plating  solutions  imlss 
one    knew  the  plant  at  the   querist's  dispoiiL- 

Nus.  Dob. 

[64461.]— Altering;     Bell    Oironlt— If  efta 


yon  will  see  by  inclosed  sketch.    As 


ifc*w   J 


use  of  uninsulated  wires  (or  earth  wires  at « 
technically  call  them),  yon  have  left  the  very  wits 
uncovered  which  moat  need  insulation ;  K  «■ 
nsctions  should  only  be  used  between  either  (• 
both)  poles  of  the  battery  up  to  the  first  points  < 
tbe  circuit,  be  they  bells,>or  push,  J.0-  See  dotte 
lines  in  sketch.— W.  Pbrbes-Maycock. 

[01463.]— Frets.— The  proportions  of  "trial 
lengths  are  given  in  tha  textbooks,  or  can  be  fees 
in  1022,  p.  185;  while,  in  So.  1023,  Mr.  Dirt 
said  the  simplest  way  to  get  the  position  for « 
frets  is  to  place  pieces  of  stout  wire  until  u» 
finger  correctly.  The  places  can  then  be  marts 
saw-kerfed,  and  pieces  of  ivory  let  in. — E.  ti. 

[64469.]— Blowing  Hollow  Cristas  Sphsrev 
Are  these  really  blown  true  without  a  stem.  Tj 
stem  oan  be  hroken  out,  leaving  a  hole,  or  mi|kt  I 
melted  down.  However,  let  tbe  querist  fet  ska 
stone's  little  manual  of  "  Glees-  Blowing,"  Bifts 
tons,  and    hs    will    have    a    practical    treaties. 


*Ubch  23.  1388.      ENGLISH  MBOHANIO  AND  WORLD  OP  BOIBNOB ;   No.  L80Q. 


1  brouses,  ftcoordjng  to  the  purpoee.    There  ■ 
nty  given  in  the  books  and  in  buk  volumes.  . 
id  alloy  for  heavy    bearings  ranting  at  bis 
>ed  ii  nude  of  copper  66  lino  28,  tin  16.    Thi 
1  Si"  an  idee.    A  white  mate]  is  nude  of 
■per  9,  tin  73.  antimony  18 ;  and  if  muted  to 
it  into  journal  boiee,  of  lead  32,  lino  IB,  anti- 
ray  60.    The  beat  of  all  "  antifriction  "  arrange- 
nte  is  to  have  the  journal  and  box  10  arranged 
it  there  it  always  a  film  of  oil   betweau  the 
*».-  -Nun.  Dob. 
iSWSTJ— Ntnild  HuUim.- I  don't  know 

"trej  "  Weaver  "  can  fine'  "  

d  Jaeqnard 

Barlow'""' 

nary  In  the  weaving  distriot*.— Nun.  DOrL 
64487.]  -jB.cq.aard  MaoMnea- 1  waa  expeot- 
^>7, 1 — i — ,1  reader  to  reply  to"-1 

ipant  that,  nc 

itrivenoe,  some  time  since  1  took  some  pain*  to 
1  out  how  this  machine  worked,  and  the  little  I 
f  able  to  glean  from  various  souroes  may  be 
Bclejnt  for  "  Wetver."  I  am  not  acquainted 
i  loom  construction,  and  my  object  in  looking 
o  the  matter  waa  in  connection  with  Wheat- 
ne'e  automatic  system  of  telegraphy,  in 
srforeted  band  of  pi 


nion  and  Jaeqnard  machines,  butprobably 
clow's  "  History  and  Principle*  of  Wearing  * 
r  he  it   almoat  aure  to  find   in  an;  public 


Jortboommg,  I  will  cot 
of    the  subject     It  i 


'■STsT 


*  warp  threads 

iplanatlon  of  the  action  of 
iffleient.    The  diagram,  which  it 


Wf=^:-  ZT 


Bernard   loom.    The   warp   thread,   W,   paaaei 

rongh  a  collet  C  in  the  vortical  thread  V,  the  lowei 

■  of  which  haa  a  weight  L  attached,  the  upper  end 
if  hnng  to  the  hook  H,  lituated  at  the  top  of 

■  loom.  Thi.  hook  passes  looeely  through  the 
iK  of  the  needle  N,  capable  of  eliding  in  the 
nation  of  iti  axis.  This  needle  it  provided  with 
ipiral  spring,  S,  surrounding  it,  which  in  " 
nasi  position  bold,  the  hook  back,  aa  shown  _„ 
e  dotted  line.  A  rod  or  rail  R,  capable  of 
•ring  vertically  up  and  down,  extendi  trai 
nely  serosa  the  loom,  close  to  and  in  a  position 

esleh    any    hook    when    the    latter  is  pnL-' 
wirds  it.     The  cards,  which  are  -strung  togi 
Mtly,  forming  an  endless  chain,  are  hung  npon 

■  drum  D,  having  four  or  move  sides.  Thudram 
placed  transversely  opposite  to  the  free  endi  ~ 
the  needles  N,  and  beside,  being  able  to  revc 

'  tte  pivots  u  capable  of  a  horizontal  motion 
•M  or  towards  the  ends  of  the  needles.  At  the 
*  of  each  of  the  lidee  of  the  diurn  D  are  teeth 
i  which  engage  in  special  " 
to  maintain  the  cards  inpoi 

(assist  in  oanying  them  forward  aa  the 

■let.  When  the  loom  is  at  work  the  operation 
governing  the  raising  of  the  warp  thread  is 
follows:  —  The  rail  R  it  first  raised, 
I  before  It  ratchet  the  hooks,  the  drum 
is  advanced  horizontally  towards  the  ends 
~*  the  needles,  pressing  the  oard  which 
■site  to  these  ends  against  them.     Whi 


■posit*  t 


(oration  Is  opposite  the  needle,  the  latter  it 
lied  forward  and  with  it  the  hook  H,  which, 
■htanrtae  rail  R  is  raised,  and  with  it  the  warp 
■srl  W.  The  shuttle  is  now  thrown  by  the 
Una,  Um  nil  R  descends,  and  the   hook  It 


being 

site  each  needle,  and  the  warp  thread  correspond- 
ing to  It  it  not  raised.  During  the  descending  or 
return  stroke  the  dram  D  mcvee  awty  from  the 
needles,  and  at  the  tame  time,  by  meant  of  a  ratchet- 
like contrivance,  turns  through  t  quarter  of  a  revo- 
lution on  ita  axis  so  as  to  bring  a  fresh  oard  opposite 
the  needles  for  the  next  operation.  While  the  drum 
it  advancing  towards  the  needles,  and  pressing  the 
oard  against  them,  it  is  held  In  position  and  pre- 
vented from  rotating  by  a  special  contrivance 
equivalent  to  the  jumper  in  clockwork.    Only 


botes  > 


for  the  take  of  simplicity ;  but  there  are  usually 
more,  and  la  looms  where  the  pattern  it  compli- 
cated the  needles  are  packed  as  closely  at  possible 
in  nasts,  which,  with  the  rows  of  hooks,  the  vertical 
titlttwisj,  and  warp,  present,  to  the  eye  of  anyone 
uninitiated,  a  hopeless  matt  of  complication.  It 
should  be  mentioned  that  there  is  t  pretty  little 
working  model  of  the  old  Jaeqnard  loom  belonging 
to  ths  Society  of  Arte  exhibited  in  the  Soience 
Department  of  the  Sonth  Kensington  Museum 
but,  at  is  the  one  with  most  models  which  are  no 
in  motion,  it  would  not  be  easy  to  tee  at  much  of 
tbt  governing  operation  as  hat  been  here  explained. 
All  the  various  motions  of  the  machine  are 
automatic,  ths  primary  movement  being  rotary  and 
continuous.  More  particulars  would  occupy  by  far 
too  mnch  .pace.  I  am  unacquainted  with  the 
machine  of  Vauoenson.— A.  Bmsos. 

[64638.1— Two-Tint    Writing.— I    eaw    thii 
mentioned   in   eome    prtviont    number    of    tbt 

Mechanic,  and  wrote  to  J.  W.  Btoakas,  Helan 
O.,  America,  inclosing,  I  think  it  was,  4s.  2d.,  anc 
never  heard  anything  from  him.  I  am  now  writing 
again  to  tbesame  address,  omitting  the  amour'  * 


3,iin.  wide,  Slin.  deep,  stayed  b 
water  space  all  round ;  outer  fit 


shell,  with 

.  outer  firebox  it  prolonged 
downwards  for  lie.  below  water  space  by  meant 
-•--■ * — '- '   L.j..,.     One  Bratnbe, 


smoke-box  ;  fire-door,  Jin.  by 

ed.and 
ipirit  wicks  burn  inside  the 


[64611.] — Long-Boone  Sapid  Lent. — In  the 
fourth  line  of  my  reply  the  word  not  appears  in- 
stead of  oh.  The  sentence  should  read:  "The 
depth  of  focus  of  a  lens  dependa  on  the  focus  of 
the  lent  and  on  ita  rapidity  or  aperture ;  not  in 
any  other  way  on  the  maker  of  it." — T. 

[64547.]—  Problem.—  Aa  this  query  hat  received 
no  reply  aa  yet,  I  will  give  a  few  suggestions,  for 
correction  if  erroneous.  Let  a,  i,  c,  d,  c,J\  g,  <to., 
represent  toldiert  standing  in  a  line,  and  let  their 
number  =  n,  n  ■=  12  in  the  question.  The  condi- 
tion, as  I  understand  it,  is  that  in  no  rearrange- 
ment is  a  to  be  followed  by  a,  6  by  c,  c  by  d,  d  by  a, 
I  therefore  propose  to  get  the  number  of  these  for- 
bidden arrangements,  and  subtract  them  from  the 
total  number  of  permutations  of  »  things:  taken  n 
at  a  time.  All  the  permutations  containing  a  fol- 
lowed by  b  —  n  -  1  things  taken  >i  —  1  at  a  time 

=  1.2.3.4 (n-l)  =  ftoterialn-l  =  j  n  -  1 

according  to  Todhunter's  notation.  All  the  per- 
mutatlona  containing  o  followed  by  c  =  |  n  —  1 ; 
from  this  we  mntt  subtract  the  permutations  oon- 
taining  a  followed  by  6  =    |  n  —  2 ;  henae  we  get 

|  ■  —  1  —  |  «  —  2  new  permutations.  Now  take 
all  the  permutations  in  whioh  c  it  followed  by  d 
=  |  n  —  1,  tubtraot  those  in  which  a  it  followed 
by  0  and  &  it  followed  by  c,  together  =  S  |  ■  -  3, 
and  add  the  common  arrangements  in  which  a,  Jc,  d 
all  follow  in  regular  order  =  j  n  —  3.  Proceeding 
like  this,  and  tabulating  results,  we  get — 

|w-l 

L*r.*-  !»-' 

|n  -  1  -  2  |a  -2  +  |«  -8 

|n-_l  -  8  |»-a  +  3  [n-8  -  |  ■  -  4,  to, 

Fhe  turn  of  the  ooeffloienta  in   the  lit  vertical 

oolumn  =  1-1-1  +  1  +  1  +  40.  ;in  2nd  =1  +  2 
+  8  +  Ac. ;  in  3rd  =  1  +  8  +  6  +  4c. ;  in  4th 
=  1  +  4  +  10  +  &o.  Bnt  these  are  the  aeries  of 
fignrete  numbers,  and  1st  column  contains  n  —  1 
terms,  the  2nd  »  —  1  terms,  the  3rd  n  -  II  terms, 
the4f  "  ' 


+  4o.  =  n 


r  8  +  *c«(--_^lM?L-A) 

of  n  -  8  terms  of  1  +  B  +  6  +  4o.  =  1  (n-1) 
2)  (n  *  S),  Sum  of  n  -  i  termt  of  1  +  4 
+  4o.  -  A  (H  -  1)  (n  -  2)  (n  -  3)  (n  -  4). 
Therefore,  subtracting  all  from  |  it,  we  get 
j_»  -  (»  -  1)  .  |n  -  1  +  i  (■  -  1)  (n  -  2) . 
|  *  -  !  -  1  (»  -  1)  (a  -  2)  (■  -  3)  .  |  ■_-» 
+  STn"  -  1)  (■  ~  2)  (■  -  8)  (n  -  4)  .  |  «~  *-*o. 
'   '  479,001,600,  and  the  whole  teriet,  if 

eotly,  «  190,902,411  =  ant.  required. 


piece  of  metal  attached 

iim.  diam.,  passes  to  smoke-!  .        _       ,  ,._ 

lln  ;  funnel,  Jin.  diam, :  boiler  it  well  braied, 
carries  a  dome:  14  spirit  wicks  burn  inside  ine 
firebox,  about  }in.  up  from  the  bottom.  In  order 
to  get  a  thorough  draught,  1  found  it  necessary  to 
leave  internal  firebox  open  at  the  bottom,  and  a 
clear  space  of  fin.  on  both  sides  of  ipirit  tank 
between  it  and  aides  of  Internal  firebox  for  admis- 
sion of  air,  and  alto  to  carry  the  blast  pipes  in 
smoke-box  only  up  to  far  that  their  orifices  open 
jln.  above  lowest  part  of  Gretube.  By  these  meant 
a  splendid  draught  is  obtained  and  steam  kept  up 
in  abundance,  making  the  engine  travel  fast,  even 
with  a  load.  A  boiler  built  on  this  principle  will 
give  entire  satisfaction.  I  may  add,  the  engine  it 
a  four-coupled  bogie  looo.  with  tender ;  length, 
2ft,;   driving-wheels,   2]in.,   coupled;   cylinders, 

Sin.  by  lln.  outside,  tlidt-valve,  and  fitted  with 
ink-motion ;  gauge  of  line,  25in.— AMATEUR. 
[64627.]— How  to  Make  Canatlo  PotaalL— 
Otuttio  potash  may  be  prepared  by  boiling  a  dilute 
solution  of  potassium  carbonate  with  slaked  lime 
—out  part  of  the  carbonate  dissolved  in  twslve  of 
water  is  heated,  and  two  parte  of  lime  slaked  in 
nine  of  water  being  added.  The  liquid  should  be 
boiled  after  each  addition  of  lime.  The  solution 
is  than  boiled  for  a  short  time,  allowed  to  stand  ; 
the  clear  liquid  then  drawn  off  it  caustic  potath, 
whioh  may  be  solidified  by  allowing  it  to  boil  for 
a  short  time  till  the  hydrate  begiot  to  evaporate, 
and  then  allowing  to  cool.— T.  O.  D. 

[64637.1— Tett  for  Mystery  Gold.— In  answer 
to  "  Qimet,"  1  tend  the  following  test  for  mystery 

Sild .  It  oontittt  of  perchloride  of  mercury,  one 
raohm,  dissolved  in  pure  hydroohlorlo  acid,  Dot. 
Scratch  the  suspected  coin,  and  apply  a  drop  to  the 
If  spurious,  metallic  mercury  will  be 
on  the  coin.— N.  G.  RECK,  Burgess  Hill, 
[64642.]—  Hot- Water  tfittinga.— "  A  New 
SuMoriber "  will  be  very  unwite  if  he  doee  not 
employ  a  competent  plumber,  and  hold  him  re- 
sponsible. It  it  beet  to  plans  the  oironlativa 
cistern  U  alongside  the  cold  cistern  C,  and  con- 
nect the  two  cisterns  with  a 

ekatoh.    The  rising  pipe  t 
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the  short  branch  I,  and  terminates  on  retching  the 
top  of  the  boiler  B.  The  return  pipe  d,  connected 
at  its  top  end  to  H,  passes  through  the  top  of  the 
boiler  and  continues  down  inside  the  boiler,  and 
terminates  within  an  inch  or  so  of  the  bottom  of 

.itimee  die  return  pipe  it  con- 
nected to  the  boiler  not  at  the  top  but  at  the  side 
near  the  bottom  of  the  boiler.  But  the  former- 
plan  it  preferable,  it  giving  better  access  to  the 
jcints.and  for  other  practical  reasons.  The  boiler 
should  be  a  welded-iron  boiler — i.e.,  all  in  ana 
piece,  without  any  riveted  joint.  The  angles  of 
the  boiler  round  which  the  name  plays  should  be 
well  rounded,  or  they  will  soon  burn  through 
The  boiler  should  be  eo  set  as  to  present 
the  largest  possible  surface  to  the  name ; 
and  it  ia  particularly  neoetiary  that  the 
bottom  of  the  boiler  should  be  well  fired,  because 
the  bottom  lurfaoe  heats  the  water  much  mora 
effectively  than  the  vertical  surfaces  do.  The 
plumber,  at  a  rule,  does  not  himself  know  munn. 
about  the  brickwork.  t»«.\a%  (ft.  Ng&wn  \  'ooS-  ^sa. 


ENGLISH  MBOHAMO  im  WORLD  OF  8OIEN0E  i  So.  IjOft      March  23.  Wl 


will  be  able  to  recommend  U 


I   fireclay  instead  of  n 


'New  Subscriber 


'    and  firebriak  in- 


not  want  rebuilding 

A    "Pllt'i    safety    valve,"    M,    weighted  »   me 
column  of  water,  should  be  attached  to  the  rising. 


rip*  at  acme  a 


& 


'B  pipes  get 


■  poBiiblc.  When  the  cirouleti'  . 
choked  from  froit  or  from  any  obstruction  what- 
evsr,  the  lighting  of  the  bailor  firo  necessitates  ex- 
pansion of  water,  and  thus,  when  there  is  no  safety- 
valve,  tba  boiler  itaalf  and  the  pipe*  near  it  are 
liable  to  born.  Aa  a  special  farther  precaution 
against  frost,  the  lead  circulating  pipea  ahonld  be 
flattened  to  an  oval  eection.  This  la  ■  Bare  guaran- 
tee against  the  pipea  themselves  bursting  with 
front ;  but  it  doee  not  prevent  their  f  reeling,  nor 
doai  it  dispense  with  the  need  of  a  safety-valve  to 
■are  the  boiler  from  collapsing.  The  plnmberwill 
object  to  flatten  the  pipea  because  it  '■ '  *- 

T  *      oently  that  the  w 

l  folly  diacuaead  and  demon- 
strated.  n  u  >  mw  wrinkle,  and  a  good  one.  The 
arrows  on  the  sketch  ahow  the  direction  of  the 
circulating  current.  Jf  the  boiler  iepowerf  nl  enough, 
there  will  be  but  little  diffsrenoe  between 
the  temperatures  of  the  riaing  and  return  pipaa ; 
but  the  riaing  pipe  ia  the  warmer,  and  on  that  ao- 
oouut  it  ii  usual  to  take  the  branches  to  the  ainka, 
bathe,  and  tape  direct,  from  the  riaing  pipe.  If  the 
baths,  ainka,  and  tape  are  near  to  the  riaing  pipe. 
hot  water  will  be  got  aa  soon  aa  the  tape  are  turned 
on.  Bat  if  the  hatha,  ainka,  and  taps  are  a  con- 
siderable diatanoe  from  the  riaing  pipe,  the  long 
branoh-pi pea  are  liable  to  contain  tepid  water,  whioh 
haa  to  issue,  on  turning  on  the  tap,  before  the  hot 
water  eomei,  Tu  avuid  thia  defect,  the  branch 
pipea  can  be  made  to  communicate  with  eaoh  other, 
an  aa  to  carry  on  a  secondary  cirenlation  of  their 
own.  Id  thia  case,  the  lower  end  of  the  branch 
pipe  system  should  connect  with  the  riaing  pipe, 
and  the  upper  end  with  the  return  pipe.  I  have 
represented  thia  arrangement  of  oiroolating 
branohea  by  dotted  lines  on  sketch,  merely  to  give 
a  general  idea  of  what  I  mean  by  a  secondary  cir- 
culation. Hot  -  water  cylinders  generally  in 
the  proximity  of  the  kitchen,  are  usefully 
employed,  especially  In  oaaea  where  the  cir- 
culation ia  not  rapid,  Theae  oylindera  may 
be  regarded  aa  an  enlarged  aeotion  of  the  riaing 
pipe,  for  that  ia  what  they  virtually  are.  They 
give  a  greater  store  of  very  bot  water  for  the  DM 
of  the  kitchen.  Where  cylinder!  are  thne  em- 
ployed (see  T  on  sketch),  the  circolating  cistern, 
H,  may  be  of  smaller  aiie  than  when  there  la  DO 
cylinder.  Or,  if  the  cylinder  be  large,  H  may  be 
diapenied  with.  Uut  in  a  4-itory  house  the  prea- 
anre  will  bo  about  lUlb.  on  the  inch  at  kitchen 
Ceiling  level,  and  a  cylinder  to  atand  that  preaaure 
comfortibly  fur  domestic  use  would  not  have  to  be 
one  of  a  very  large  capacity  j  hence  to  have  a  suffi- 
cient store  of  hot  water,  the  addition  of  the  H 
cistern  ia  necessary.  The  blowpipe  _/'  (a  continua- 
tion of  the  riaing  pipe),  ia  neceaaary  in  any  oaae, 
and  ahonld  be  carried  clean  oat  through  the  roof. 
Donbtleaa"  A  New  Subscriber"  understands  that 
the  cold  cistern  only  supplies  water  in  place  of  that 
drawn  off  at  t.e  tapa,  and  in  place  of  the  very 
■mall  quantity  evaporated  at  the  blowpipe,  the 
"  *  e  supply,and 
right.    The 


only  adhere  to  tboae  portions  of  tl 
upon  by  light,  and  which  have  not 
From  these  inked    film    prints  a 


bard  and  the  other  soft,  and  theae  inks 

irtioiis  of   the  gelatine  acted 

'  absorbed  water. 

.    .  .    ....    prints  are  taken  in  the 

nanal  way  with  a  press.    The   best  manuals  on   " 
subjeot  are  Burton's  "  Pboto-Heohanioal  Printii 
and  Wilkinaon'a  "Printing  Prooeeeei."  The  Society 
of  Arte  alio  publish  a  pamphlet  at  about  2s.  on 
thia  subject.— SOBREL. 

[  G466C]— Jolnln*  Thick  Wood.— Among  tin 
suggestions  offered  to  "  Amateur,"  I  do  not  ace  tin 
following,  I  am  curious  to  know  if  it  ia  often  o 
at  all  practised  in  England.  It  waa  certainly  nev 
to  me  when  I  learned  it  from  a  clever  native  car 

Enter  in  the  Pnnjanb,  and  I  do  not  find  that  it  ii 
own  to  oarpenters  in  thia  neighbourhood.  The 
two  edgea  to  be  joined  having  been  shot  true.  Into 
one  of  them  screw  a  number  of  screws  to  the  depth 
of  their  thread,  leaving  the  remainder  projecting. 
Now  in  the  other  edge  cat  the  same  number  of 
■lots  about  lin.  or  ljin.  long,  a  very  little  deeper 
than  the  projecting  part  of  the  screws,  and  only 
'—'  wide  enough  to  take  the  atem  of  the  aorew. 
narking  the  position  of  these  alota — aay  the 
left-hand  one  pin  Fig.  2— make  the  diatanoe  as 
equal  to  the  distance  b  b  between  the  end  of  the 
board  and  the  neareat  part  of  the  corresponding 
J,  Thia  fixe  I  one  eud  of  the  slot,  and  from 
the  points  ao  fixed  all  the  alota  are  to  be  out  in  tbe 
aame  direction,  i.e.,  away  from  the  end  of  the 
board  from  which  the 
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o.     The  boiler  a 

ould  have  a 

return  pipe,  eo  that  all  the  pipe 

emptied   withou 

emptying     t 

are  merely  biota, 

Subsc. 


ploym 

Fran 


A  So: 


,     .  ._    >  first-rate  reeponaibfe  pit. 

Frank  Caws,  Sunderland. 

[64662.]— Uuloal  Wnt  oh  .—Since  thia  query 
appeared  in  '■  Oura  "  we  have  had  a  watch  ia  our 
•hop  to  repair  something  the  same  aa  "  G.  E.  H.'a." 
Perbapa  thia  may  be  of  interest  to  him.  It  ia  an 
Engliah  lever,  repeater,  and  musical  part,  whioh 
plays  once  every  honr  {or  it  can  be  made  ailent). 


centre,  showing  n 


meat. 


aBe,  I  oi 


[G4677.]-01e*nlne  Scale 

Immersing  for  some  minutes  in  dilute  aulpbi 
acid  (exact  strength  immaterial ;  about  1  to  ( 
10  does  well),  followed  by  scrubbing  with  wi 
and  a  hard  bruab,  will  remove  almost  all  the  b 
scale,  and  lave  the  edgea  of  turning  toola  wont 
fully.  The  same  la  applicable  to  forged  wroa, 
iron  or  steel.— USSA  MINOR. 
[64673.1  —  Knlfe-Botuda.  —  If  "T.  C."  ■ 
Boa"  will  get  ,1b.  of  flour  of  emery  (coat  li 
and  last  13  months),  and  a  two-gallon  bottla  ooi 
then  take  a  little  of  tbe  emery  moistened  inwa 
(not  too  thin)  on  the  end  of  the  cork,  laying  ku 
□n  something  level  and  firm,  give  a  few  atu 
strokes  the  long  way  of  knife,  and  the  aLaini  i 
quickly  disappear  ;  then  with  a  piece  of  eoftootl 
rag,  quite  dry,  rub  tba  wet  emery  off,  and  yt 
knife  ia  done.  Mind  and  polish  off  aa  aoon  aa  j 
lave  rubbed  with  emery,  or  they  will  stain  u 
-cry  short  time.  If  yon  do  thia  you  will  hat' 
joliah  on  your  knives  that  you  cannot  gat  wi 
Bath  brick.  Hy  knife-board  haa  been  put  aa 
long  time  aa  uaeleaa.— Sheffield. 
[64681.]  —  Pit  tor  Tender  Plant*.  — 
Vegetua  "  haa  any  room  at  hia  disposal,  the  f 
lowing  will  suit  him  admirably — vir.-,  Mr.  Sma 
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marking  letter  for  1816-47  j  but  the  owner  aaya  it 

ia  aupi  o^td  ti>  bave  been   in   their  family   fur  a 
great  number  of  yean.— J.  SKINNER. 

[64662.]-Oollotyp«>  OP  Helfotypo  —  The  fol- 
lowing i-  from  tbe  .inainr  l'hvtuqraphtr  of 
Karon  9,  ISdo1 :— "  A  mechanical  printing  process, 
founded  upon  tbe  action  of  a  bict>""" -.•-■!  «.!■- 
tine  film  ; — A  bichromatcd  gelatine 
under  a  negative,  and  then  aoaked 
and  it  ia  found  that  tba  gelatine  absorbs  water  pro- 
portionately aa  it  baa  be,n  ahielded  from  light. 
The  hlui  is  attached  to  a  glues  plate,  and  the  back 
of  it  exposed  through  the  plate  to  tbe  sun,  whioh 
renders  itjongh  and  insoluble.  We  have  thus  an 
line  raised  into  relief  upon  a 
Thia  Sim  ia  then  inked  by 
a  with  two  giemiyinka  of  different 


cold  web 


bed  at  laugh  gelat. 


/7« 


)  admit  the  heads  of  the  screws.  Thi 
ow  ready  to  be  joined.  Nearly  fill  the  alota  with 
lue,  and  give  tbe  edgea  a  coat  of  the  aame  ;  let 
own  the  aorewbeada  into  tbe  holes  till  the  edgi-s 
ieet,  and  witb  a  few  blowa  of  a  mallet  on  tbe  end 
[  the  upper  board  drive  it  home.  The  edges  ilide 
together  (Fig.  3),  the  stems  of  the  aorewa  pass 
along  the  alota,  while  their  sharp  heads  out  Into 
"-»  snbatanoe  of  tbe  wood.  Moreover,  the  under 
_  .rfaoo  of  tbe  heads  being  inclined,  tbey  act  aa  ao 
many  wedges  and  effectually  damp  the  two  joined 
edgea  together,  so  that  no  further  clamping  is 
neceaaary.  In  my  aketch  1  bave  ahown  all  the 
aorewa  in  the  centre  line  at  the  board.  In  deal- 
better  to  fix  them  alternately  }in.  on  one  aide  and 
the  other  of  tbe  centre  line.  It  is  just  aa  well  to 
ahow  by  pencil  ruarka  on  the  underside  how  the 

to  pieces  again.      For  strength  and  neatnesa,   I 
know  of  no  joint  to  equal  thia. — H.  A.  G-,  Kings- 


insoluble  compound  is  thereby  formed  in  the  fibres 
of  the  leather.  Glauber  salta,  Epsom  salts,  and 
several  other  salts  are  often  used  for  the  same  pur- 


pose. Glucose  or  grape-sugar  is  need  very  exi 
aively.  The  real  object  of  using  these  ton 
materials  ia  to  obtain  an  increase  of  weight,  wfa 
may,  by  skilful  management,  be  increased  20  tt 
per  cent.  I  would  give  warning  that  by  follow 
the  practice  above  mentioned  the  quality  of  leat 
is  moat  seriously  injared.  In  a  dry  and  wi 
atmosphere  it  becomes  brittle,  and  if  douh 
almost  sure  to  uraok.— W.  BOUCKKIR. 


r tbe  ground  and  banked  up  with  said 

all  round,  except  at  one  end,  where  it  is  oontiaae 
downwards,  and  a  door  put  in.  To  construct  toil 
all  that  is  requisite  ia  to  level  tbe  ground.  Con 
trench  about  a  yaid  deep,  and  the  asms  in  width 
and  nearly  aa  long  as  the  frame  (leaving  at  leu 
Gin.  clear  between  the  end  of  tba  frame  and  th 
edge  of  the  trench).  At  the  end  where  thedmii 
to  be,  dig  a  pit,  so  aa  to  have  free  approach  toth 
frame.  Then  put  the  frame  on  the  now  levells 
ground,  and  over  tbe  pit ;  heap  the  earth  ml 
round  tbe  three  closed  sides.  Continue  the  n 
maining  end  of  tbe  frame  as  in  my  sketch  (gins  s 
the  side  and  door  is  optional,  although  I  have  n 
it),  and  tba  whole  thing  will  be  complete.  St 
Smee  {the  author  of  "My  Garden")  speaks  vei 
highly  of    it,  and  adds  in  conclusion,  "  From  th 

rthen  walla  the  air  ia  always   kept  in  a  hjpi 

■trioal   condition,  and  aa  a  result  of  the  whs! 

rangement,  healthy  vegetation  ia  secured  wit 
the  least  puteible  amount  of  artificial  heat."— 3.6 

[64084.1— Ventilator.-"  A.  J.  P."  will  find 
sry  good  pattern  for  cowl  or  ahip  ventilator  1 
'aril's  "  Sheet  Metal  Workers'  Instructor,"  plats 
address  is  01,  St.  Auguitinc'i 


i,  Camden 


—So  Sia. 


G4G08.]— Heat.— From  experiments  mads  i 
_.bee  on  the  increase  of  temperature  with  fl 
depth,  the  average  rate  of  increase  may  be  tail 
--  '"  Fabr.  for  every  60ft.  after  passing  theses 
riable  temperature  (being  90ft).  Aa  tod 
tion  of  the  esrtb's  interior,  it  still  remains 
ion  whether  the  oentral  portions  ai 


ving  b 


s  in  fav_ 

n  adduced.— T.  O.  D. 


r  of  bd 


[U-ICW.]  — Soap-  Bubbles.— Dissolve  one  ps 
utile  soap  in  forty  parts  of  distilled  water  si 

ler ;  agitate  one  part  of  tbe  solution  with  tl 
irts  of  glycerine,  and  let  stand  for  some  dsyi 
■aw  off  by  siphon  the  clear  liquid  at  the  bottom: 

John  T.  Lawrence,  M.A. 

[64701.]  —  Ohirettn.— "  J.  B."  will  End  tl 
following  formula  for  oonoentralcd  infusion 
cbirettajuat  what  he  wants.  One  fluid  drash 
equala  one  fluid  ounce  of  the  British  Pharmacura 
strength.  Take  of  chiretta, out  small,  Jot;  wati 
at  120*  Fabr.,  IOoi.  ;  rectified  spirit  or  glycerin 
lox.  Infuse  chiretta  in  tbe  water  for  twohooi 
strain  oS  Oob.,  and  add  lastly  tfas  spirit  or  glycerin 
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04.1— Sulphuretted  Hydrogen ,— One  of 
*t  forms  of  sulphuretted  hydrogen  appi 

following:— In  the  figure,  A  and  B  »r 

lottles  connected  logelber  by  an  indierubber 
3.  IntbebottleBiBpUoedaSayeTOf  broken 
I  role*,  D,  whioh  ia  not  aoted  on  by  H-80,. 
thia  il  placed  tbo  ferrcus  sulphide,  E,  in 
rata.  Trie  neck  of  this  battle  ia  closed  with 
.  through  which  puses  a  glass  tube,  G,  bent 
ight  angle,  and  contiining  a  atopoock,  H 
orka  having  been  fonnd  to  be  tight,  A  il 
vith  aoJpbnrio  acid,  F.  On  opening  the  atop 
[,  the  sulphuric  enten  the  bottle  B  until  thi 
a  both  bottles  ia  the  aim*.    OnTe»ohingth< 


i  closed,  the  continued  evoli 

ive  the  liquid  back  into  the  bottle 
engagement  of  the  gas   ceases,  wbi 
aoe  as  aoou  ai  the  aulphurio  acid  no  longer 
I  the  ferroua  sulphfde.    The  bottle  B  i 
u  a  reservoir  of  hydrogen  anlphide,  nnd< 
e    greater    than   that  of    the    atmosph 
can  be  increased  at  will  by  elevating  the 
A.    In  order  to  obtain  a  current  of  the  gaa, 
■ffioieut  to  open  the  stopcock,  and   the  flow 
regulated  at  will.— J.  H.  KIBE. 
-'.".;  —  Sulphuretted   Hydrogen.— I  hav 
he    following    aim  ply-made    apparatus    di 
aa    being  very  effective :— Get  two  lerg 
baa,  or  "boiling  tnbca,"  one  of  whioh  will 
isily  into  the  other.    Make  a  small  boll 


torn  of  the  amiller.  put  a  lunp  or  ti 
itallic  anlphide  inaidc.  and  fit  the  n 
i  iadiaiaboer  or  paraffined  ooik  and  leading 
Procure  abont  2in.  of  aoft  black  rc"- 
uot  too  thick,  just  fitting  the  smaller 
and  Blip  (in.  or  ao  on.— UBSA  MlNOB 
o.}— American    Organ.— In    starting  to 

and  working  drawings  got  uut.  I  do  not 
nil-sited  drawing!,  but  scaled  out  to  aome 
ion  which  will  enable  the  designer  to  get 
ta  together  ao  that  they  can  be  got  at.  One 
of  working  a  two-manual  was  illustrate! 
I  on  page  372,  but  I  think  the  querist  would 
1  to  compare  it  with  that  ahown  on  p.  211), 
.  I  do  not  personally  like  a  two-manual  in 
he  "  swell-organ  "  ia  placed  below  (be  keys  ; 
a  parity  a  matter  of  taate.  As  pedala  are 
wd,  the  tubeboarda  should  be  of  C  scale  ; 
itber  of  threo  rows  or  two,  must  be  left  to 
I  taate.  There  ia  thia  to  be  laid  :  that 
m  have  three  rows,  you  might  as  well  have 
Che  division  of  the  rows  may  be  at  C,  bat 
scale  boards  it  ia  usual  to  divide  at  F.  The 
inst  be  voioed  by  someone  who  has  had 
ice,  though  the  queriat  may  purchase  a  few 
teds  and    experiment  himself.      Fur  cm- 


tone  dne  to  the  "  brassy  abomination."  Perhaps 
Spanawiek'a  book,  published  by  Metiler,  will  give 
an  idea,  and  Dr.  Staioer's  tutor  (same  publishers] 
will  show  how  to  combine  the  atop*  far  *  two- 
man  nal  with  pedals.— OEO  AN  OS. 

[64720.]  —  Podnrn.  —  Your  correspondent. 
"  J.  C,"  haa  evidently  got  hold  of  Ltplma  laccha- 
rinu,  whose  soalea  are  not  much  of  a  test  for 
modern  mioroaoopes.  The  podura,  or  apringtail, 
:tly  figured  on  p.  497,  laat  volume,  may  oftei 
-"■  —  plaoeaii       ™ 

_  out  of  doors- wl 

It.   Beck  fonnd   hia 
apeaimeus.     They  can  take  a  good  spring,  a: 
not  easily  naught.    Have  found   a   test-tube  and 
daeh  of  chloroform  the  most  effectual. — B.  G.  M. 

[647fl0.)— Photometry.— The  relative  inten- 
sities of  your  two  lamps  may  be  found  by  the  fol- 
lowing method :— Place  the  lamps  ia  a  darkened 
room  before  a  screen,  and  between  the  Ian 

lights  until  the  shadows  of  the  stick  ai 
minuted  to  an  equal  degree.  The  intensities  being 
in  direct  proportion  to  the  aquares  of  these  dis- 
tances, by  squaring  the  distance  of  eauh  lamp  from 
the  screen  you  will  find  which  is  the  more  power- 
f  ul  of  the  two.— T.  O.  D. 


pisiely  absorbed ;  or  else  let  the  bent  tube  go  into 
a  chimney,  and  ao  pais  away  into  the  air. — 
PBINCJPIA, 

[64.74*.  1— Zinc— Chemically  pure  zino  may  b* 
obtained  from  commercial  sino  by  dissolving  it  in 
excess  of  aulphurio  acid  treat  with  sulphuretted 
hydrogen,  filter,  add  sodium  carbonate,  wash  and 
ignite  the  precipitate,  mix  the  residue  with  charcoal 
obtained  from  sugar ;  on  distilling  pure  sine  ia  ob- 
tained. A  porcelain  retort  should  be  used  for  the 
distillation,— T.  0.  D. 

[ 64744.]— Pure)  Zino.— Commercial  line  con- 
tain* a  small  quantity  of  lead,  iron,  and  sometime* 
traces  of  copper  and    arsenic.     The  best  method 

passing  sulphuretted  hydrogen  through  a  slightly 
acid  solution  of  sine  sulphate,  filtering  from  any 
precipitate  which  may  bs  formed  ;  and,  after  boil- 
ing the  solution  ia  order  to  expel  the  sulphuretted 
hydrogen,  precipitating  the  xinc  by  *  solution  of 
sodinm  carbonate.    The  precipitate,  when  ignited, 


lecture    on    "Stage  Appliai 
uciuie  the  Society  of    '        " 
lightning  a  long  tin  t 


out  a  vivid  flash.  A  more  affeotivi 
out  of  the  scene  ligasg  strips, 
forked  lightning  |  the-e  are  noverec 
md   painted,  and  a  light 


ed 

n 

spirit  lamp 
'  'ioh  tak 
hub,  and  gives 


uUgh 


1th  varnished. 

ihed  behind. 

The  powder  is,  I  believe,  lyoupbdi 

dust.— W.  B.  L a . 

[64740.]— Blrdn'  Beg*.— I  think  yon  will  find 
look  well  on  moss.— T.  O.  D. 

[6  t ;  ii ..  ]  --Birds'  Bfftm.— "  L.  E.  O."  will  Gi 
cotton-wool  very  good  for  keeping  birda'  egga  i 
and  aawduat  ia  very  good.     Don't  uae  bran  ;  It  ha 


<t  platii 

{rocess  repeated  unlil  dspoait  is  sufficiently  dense. 
f  dry,  a  jet  of  hydrogen  Impinging  on  this  is  caused 
to  ignite.— S*. 

[64741.]  —  Spongy  Platinum  may  be  ub- 
tamed  by  passing  sulphur  dioxide  through  water 
containing  plstioous  chloridf  J~  " 
Utter  being  prepared  by  heat 

to    about    3U0J    C.    Platinum    

ignite  a  jet  of  hydrogen,  is  most  easily  prepared 
being  obtained  by  igniting  the  double  chloride  of 
platinu-  - 
eolutioi 


[64741.]— Spongy  Platinum.— PI  i 
treated  with  aqua  regis,  after  having  been  me- 
chanically cleaned  from  any  earthy  matter  " 
might  contain.  The  aqua  regis  dissolves  tl 
platinum  and  a  little  iridium.  The  sjlution  thi 
prepared  is  decanted  from  the  residue,  evaporated 
almost  to  dryness,  and  precipitated  by  tbs  sdditkr 
of  a  concentrated  solution  of  amuiunic  i- li ] ■  ■  r i . [ • 
The  precipitate  (which  is  double  chloride  a 
ammonium  and  platinum)  must  be  washed  with 
dilute  alcohol,  and  then  calcined.  What  is  left  il 
spongy  platinum.  It  ia  only  necessary  to  pass  i 
stream  of  hydrogen  or  coal-gas  over  spongy  pla 
tinuiu,  in  the  pre >e nee  of  ~ic  or  oxygen,  todeoide  it: 
combustion,  as  spongy  pUtiuum  has  the  power  o: 
condensing  oxygen  in  its  pores  to  an  enuimous  ex 
tent. — S.  BottONE. 

[64742. J— Mitron*  Oxide.— Kitroue  oxide  ii 
not  ciirimive,  and  its  odour  is  very  alight  bu 
pleasant.  It  does  no  harm  if  allowed  to  escape  inb 
the  tiir.  It  la  soluble  in  cold  water,  and  more  aolubli 
in  alcohol.— Sm. 

[64712.]— Nitron*  Oxide.— Are  you  au re  thai 
you  mean  nitron..  „ii,l.' (Nil)  ;■■  That  gaa  doea  not 
fume  in  the  air,  and  has  no  disagreeable  smell.  If 
you  refer  to  nitric  "\i<lc  |VO>,  you  may  pass  it 
through  a  cold  solution  of  ferrous  sulphate 
(FeSO,),  whioh  will  dissolve  it— J.  T.  GkoOUK- 

[S4743.]— llitrgn*  Oxide  (?)— Ia  there  not 
ini  miatake  about  thia  query  '.'  Nitrous  oxide  ia 
btaiued  from  ammonium  nitrate  by  beating  it  in 

itric  acid  on  a  metal  such  as  silver  or  copper.  The 
irmer  has  a  slightly  sweetish  taste  and  smell, 
liile  the  latter,  when  mixed  with  oxygen  or  air, 
aa  a  very  diaagreeabls  smell.  If  the  latter  gaa  is 
leant,  then  the  best  way  to  do  what  ia  required  is 
j  generate  the  gaa  in  n  flask  with  copper  and  nitric 

aoid,  pass  it  through 

qtwV^' 

ofth_„_ 

solution  of  ferrous  sulphate,  when  it  will  be  cam- 


to  1746.]— Spirit  Varnish  for  OIne.— Dissolve 


llu—S.  BOTTOMS. 

[64746.]— Spirit   Varnish   for    Qlue.-I    us* 

the  common  shellac  cement,  and  find  It  very  init- 

abte.      There    is    no    recipe  required.      Dissolv* 


[04747.]— Cement,— Makes  mixture  of  plaster 
of  Puis  or  chalk  with  an  iainglaes  cement,  such  a* 
Le  Pages  glue.— 8M. 

[64747.1  —  Cement-  —  lndiarabbar  (not  vul- 
canised) dissolved  in  bensine  will  answer  the  con- 
ditioaa  required.— B. So ,  Plymouth. 


le  melted  paraffin  I 

[64748.]— Small  Boiler.  — The  shell  is  strong 
enough  fur  over  lUOlb.  pressure  ;  but  you  will  not 
want  more  than  thia.  The  heating-snrface  ia  so 
email  that  it  would  nut  be  advisable  to  have  • 
larger  cylinder  thtn  ljin.  by  Sin.  stroke.— T.  C, 
Bristol. 

[64749.]  —  Gold-I.ettering  on  Cloth-bound 
Books.— To  put  the  g.ld-le»(  on,  the  white  of  eg* 
is  kept  till  it  becomes  putrid— say,  six  months,  and 


I  gold-leaf  on  ;  t, 

stamp,  pressed  gold  on.    Ordinary   printers'  type 

set  in  handles  f separata  for  each  letter)  will  do. 


.-A  DD1 

[64760.]— Dlnphrstsrin.— Use  ferrotype  plate 
(supplied  by  photo  warehouses).  Ko  wax  is 
necessary.  It  does  not  matter  which  pole  is  inserted 

[64750.]— Diaphragm  of  Telephone.- Ordi- 
nary ferrotype  plate.  Better  wind  wire  on  flat 
bobbin  and  put  it  on  magnet.— U  BOH  ASIC. 

[61700.]— Diaphragm  of  Telephone.  -Thin 
shuet-imu,  the  "  fcrrotypo  "  of  photographers,  U 
the  thing.  If  tbe  covering  bs  good  the  coil  need 
not  bs  waxed  ;  but,  as  the  wire  is  c.o.  and  not  s.c, 


.  Habi 


fablyii 
nay  face  tbo  diaphragm. 


[64760.]— Diaphragm  of  Telephone.  —  The 

heBt  thing  you  can  use  as  a  dispbragm  is  ferrotype- 
plate,  which  yon  can  procurs  from  any  phuto- 
grapbic  chemists.  It  would  be  betLer  if  your  wire 
was  silk-covered,  aa  you  wjuld  get  more  wire  in 
the  same  space.  It  ia  net  absolutely  necessary  to 
dip  the  coil  in  wax.      You    can  put  the  magnet 


ulike,  * 


3  differ, 


:.  HEWLI 

[64750.]— Diaphragm    of   Telephone.— Dia- 

thoae  sold  by  photographers  as  ferrotype  plates.  It 
mldbe  better,  as  your  wire  is  only  cotton-covered, 

t  matter  which  pole  of  tbe  magnet  is  nearest  to 
th.  diaphragm.  1  believe  that  the  "New  Tele- 
phone Company  "  rise  a  dtaa  of  parchment  with  a 
iron  itoii  in  centre,— J.  T.Gsoghkqax. 
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f 64760.]  —  Diaphragm  of  Telephone. — Ton 
may  use  either  a  thin  iron  plate  (suoh  as  photo- 
graphers use),  or  a  parchment  diaphragm  with  a 
small  disc  of  soft  iron,  about  the  size  of  a  six- 
pence, in  the  centre  for  your  telephone ;  insulate 
the  bobbin  in  melted  paraffin  wax.  It  does  not 
matter  which  pole  is  nearest  the  diaphragm.  I 
believe,  however,  the  United  Telephone  Com- 
pany's instruments  are  fitted  with  the  north  pole 
of  the  magnet  nearest  the  diaphragm.— G.  MAC- 
BETH. 

[64750.] — Telephone. — Obtain  a  thin  flexible 
disc  of  iron,  and  firmly  fix  in  front  of  the  north  end 
of  the  magnet,  leaving  an  air  space  of  about  ^  of 
an  inch.  By  waxing  the  wire  you  inorease  the 
insulation.  I  presume  your  line  is  very  short ;  if 
not,  it  is  necessary  that  you  should  devise  some 
means  to  strengthen  the  currents  flowing  through 
the  line.— F.  Bourne. 

[64760.]— Telephone  Diaphragm.- The  best 
metal  to  use  is  ferrotype  plate,  to  bo  obtained  at 
any  photographer's,  oare  being  taken  not  to  buckle 
it  in  the  slightest  degree.  The  coil  will  be  better 
for  being  insulated  in  melted  paraffin  wax.  It  is 
absolutely  indifferent  which  pole  of  the  magnet  is 
nearer  the  diaphragm. — S.  Bottone. 

[64751.]  —  Plan  Colouring.  —  Have  you 
previously  damped  your  paper  and  stretched  it  on 
the  drawing-board  so  that  it  is  taut  when  dry  ?  If 
not,  do  so.— Sm. 

[64751.]— Plan  Colouring.— The  best  mixture 
is  practice  in  laying  on  the  colour.  Don't  take  too 
much  in  your  brush  at  a  time.  Don't  leave  stand- 
ing pools  behind  your  brush.  Sweep  all  super- 
fluous fluid  before  your  brush,  and  finish  at  the 
lowest  corner  by  absorb  ins  with  the  point  of  brush 
any  little  pool  you  may  have  swept  down  there. 
Also  remember  that  if  yon  want  to  produoe  a 
clean  flat  effect  you  must  work  on  paper  that  is 
strained,  not  pinned  to  the  board. — FRANK  CAWS, 
Sunderland. 

[64761.]— Plan  Colouring.— The  only  way  to 
avoid  the  puckering  of  large  flat  tints  is  to  mount 
the  paper  first.  This  is  done  on  a  drawing-board. 
First  dean  the  board  well,  then  lay  down  the  paper 
back  upwards,  and  damp  thoroughly  with  a  sponge ; 

Sive  it  five  minutes  to  Btretoh,  then  turn  it  over  on 
lie  board,  put  the  T-square  along  one  of  the  edges 
of  the  paper  up  to  within  £in.  of  the  margin ;  then 
raise  up  that  margin  of  £in.  until  it  is  at  right 
angles  with  the  board  and  the  rest  of  the  paper ; 
then  take  a  triangular  piece  of  glue  and  ruo  it 
along  in  the  angle  formed  by  the  paper  margin 
and  the  board,  occasionally  damping  the  glue  in 
the  mouth ;  turn  down  the  margin  and  rub  it 
down  on  the  board,  and  so  on  with  the  other  sides. 
The  paper  will  dry  and  be  ready  for  uso  in  a  few 
hours. — B.Sc,  Plymouth. 

S 54757.1 — Chrome  Alum.— Beat   obtained   by 
ing  sulphuric  aoid  to  potassio  bichromate,  and 
passing  sulphur  dioxide  through  the  solution. 

K,Crs07 + H,S04 + 3S02  »  KjSO, + Cr,3S04 + H,0 
295      4-     98 

In  place  of  sulphur  dioxide,  any  easily  oxidisable 
substance — as  alcohol— may  be  used;  but  in  this 
case  more  sulphuric  acid  is  required.  Evaporation 
produces  crystals  of  the  two  salts.  The  potassium 
sulphate  crystallises  first,  as  its  solubility  is  1  in  10, 
whereas  chrome  alum  dissolves  in  seven  parts  of 
water.  You  can  buy  it  more  cheaply  than  you  can 
make  it.  The  white  crust  was  probably  zino  sul- 
phate.—Sm. 

[64757.] — Chrome  Alum.— I  have  had  no 
trouble  in  forming  these  from  the  exhausted 
bichromate  solution.  All  that  is  necessary  to  do  is 
to  see  that  the  solution  is  really  worked  out ;  in 
which  case  it  will  be  bright  green.  If  it  is  red. 
then  acidulate  with  dilute  sulphuric  acid,  and 
leave  a  strip  of  zino  in  it.  Set  aside  in  a  gallipot 
in  a  place  which  is  free  from  dust,  and  in  a  few 
months'  time  you  will  get  as  fine  a  lot  of  crystals  as 
you  wish  for.  I  have  some  which  I  made  about 
nine  months  ago,  and  they  are  as  bright  and  clean 
as  when  they  were  taken  from  the  liquid.  When 
you  have  obtained  the  crystals,  take  them  out  of 
the  liquid  and  wash  them  two  or  three  times  in 
cold  water,  which  will  dean  away  any  dust  or  zinc 
sulphate.  I  have  seen  some  which  were  not  washed, 
but  simply  taken  from  the  solution,  dried,  and 
wrapped  in  paper,  and  in  about  two  months,  when 
the  paper  was  opened,  all  that  remained  was  a  light 
violet  powder.— Pbi  NCI  pi  A. 

[64757.]— Chrome  Alum— Is  formed  by  pass- 
ing sulphur  dioxide  through  a  solution  of  potassium 
bichromate  containing  sulphuric  acid.  K2Cr„07 
+  H-S()4  +  3S02  +  23H20  =  [K2Cr2(S(J4)l 
+  24H-OJ.  By  slow  crystallisation  very  large 
octaheara  of  ohrome  alum,  containing  24  molecules 
of  water,  can  be  obtained.  The  sulphur  dioxide 
must,  of  course,  be  passed  through  the  bichromate 
solution  as  long  as  it  is  absorbed.  Chrome  aL.m 
is  also  obtained  by  action  of  sulphuric  acid  alone 
on  the  bichromate,  oxygen  being  evolved  at  the 
Bsme    tim:     K2Cra07  -t-  4HSS04  =  KJ&j&OJi 


+  4H„0  -r  Oa.  Thus  ohrome  alum  is  formed  in 
the  bichromate  battery.  It  is  best  obtained  by  the 
first  method,  however.  I  have  never  found  chrome 
alum  crystals  to  effloresce  on  exposure  to  the  air. 
It  will  in  all  probability  only  crystallise  out 
from  battery  solution,  if  there  is  enough  water 
present,  otherwise  chromium  sulphate  will  be 
deposited,  which  also  crystallises  in  ootahedra,  and 
has  the  formula  Cr,(S04)3  +  1511,0.— R.  H. 
ASDEUSOX. 

[64757.]— Chrome  Alum. — Crystals  of  perfectly 
pure  chrome  alum  may  always  be  formed  by  mixing 
a  solution  of  sulphate  of  sesquioxide  of  ohromium 
with  sulphate  of  potassium,  and  setting  the  solution 
aside  to  crystallise ;  the  crystals  keep  very  well, 
unless  in  a  very  dry  atmosphere,  when  they  efflor- 
esce slightly.  But  unless  required  for  the  purpose 
of  analysis  the  crystals  formed  by  redissolving  the 
crystals  formed  in  the  bichromate  battery  and  re- 
orystallising  are  sufficiently  pure,  and  very  much 
cheapen— S.  BoTTOXE. 

[64758.]  —  Engine. —  I  suppose  this  is  a  con- 
densing engine ;  but  no  particulars  aro  given  as  to 
speed,  pressure,  cat-off  (if  any),  and  size  of  cylin- 
der ;  it  is,  therefore,  impossible  to  give  any  advice. 
It  is,  however,  evident  that  to  obtain  the  best 
result  it  would  be  advisable  to  put  in  a  compound- 
engine  working  at  not  less  than  801b.  pressure. 
There  is  a  mill  in  this  neighbourhood  working  thus 
on  2}lb.  coal  per  I.H.P.— T.  C,  Bristol. 

[64758.] — Engine. — Locomotive  type  of  engine 
and  boiler  combined  is  not  the  most  suitable  for 
night  and  day  running.  If  your  boiler  has  some 
years  of  life  at  401b.,  you  should,  if  the  beam 
engine  is  not  quite  worn  out,  get  a  H.P.  for  31b.  of 
coal  (if  a  condensing  engine).  If  the  ooal  is  much 
above  this,  it  will  pay  to  get  a  new  engine  and 
boiler,  say  a  compound  tandem.  Boiler  pressure 
from  80  to  1001b.— W.  M.  J. 

[64759.]— Iron  Cistern.— The  proper  position 
of  stays  is  at  the  centre  of  pressure,  which  is  at 
one-third  the  height  from  the  bottom — not  top,  as 
is  your  impression.  Such  a  tank  as  you  require 
would  be  made  of  ,|in.  sheet,  with  three  stays  in 
the  length,  and  two  in  the  width,  of  gin.  rod  and 
angle  iron  at  top. — T.  C,  Bristol. 

[64759.]— Iron  Cistern. — A  cast-iron  tank,  if 
made  of  Jin.  plates,  the  depth  of  the  tank,  and 
three  plates  to  the  10ft.,  the  plates  well  ribbed, 
and  the  flanges  stiffened  with  brackets,  wants  no 
through  stays,  but  two  on  the  top  the  cross  way, 
and  one  the  long  way,  made  of  lin.  round  iron 
with  the  ends  made  large  enough  to  reoeive  two 
bolt  holes,  and  if  convenient  turn  down  these  bars 
at  the  ends  to  clip  the  edges  of  the  plates,  and  bolt 
them  down  with  two  bolts  at  each  end.  with  suoh 
ties  the  cistern  will  be  strong  enough. — \V.  M.  J., 
Dublin. 

[64760.] — Electrio  Bell.— You  must  conneot 
each  window  and  door  with  separate  contact.  The 
fault  you  complain  of  is  without  doubt  owing  to 
wrong  connection  or  short-circuiting  somewhere. 
I  will  lend  you  some  contacts  willingly  if  you  send 
address  and  plan  of  fixing. — MECHANIC. 

[64760.]— Electric  Bell.— More  detail  is  wanted 
to  answer  this  question  rightly.  Does  a  separate 
connection  come  from  the  cells  to  the  window,  or 
does  the  ourrent  have  to  pass  through  the  first  bell 
and  then  to  the  second  one  ?  If  so,  the  circuit  is 
made  intermittent  there ;  but  probably  the  addition 
of  another  cell  would  cause  both  to  ring.  Should 
this  not  do  it,  give  fuller  particulars,  and  I  will 
try  to  assist. — M.M.I.SC.S. 

[64763.]— Mounting;  Microseopie  Objects 
for  use  with  High  Powers.— The  cover-glass  is 
pressed  down  as  close  to  the  object  as  possible,  the 
thinnest  glass  being  used  for  slide  and  cover-glass. 
— H.  T. 

[64764.]— Mathematical.— This  problem  be- 
longs to  combinations.  It  is  the  number  of  com- 
binations of  n  things  taken  2  at  a  time,  because 
for  every  two  points  joined  a  straight  line  is 
formed.    The  general  formula  for  n  things  taken 

r  at  a  time,  is     ,   — .    Taken  2  at  a  time  the 

I  r  1  n  -    r 

formula  becomes — 

I  n  m  u(n  -  1)  |  n  -  2  =  w (»_-_!) 

J2|7j  ^  2  f  2~f  « _—  jJ  ~  1"- 

— M.  Lsadek,  Lewes. 

[04704.]  —  Mathematical.  —  The  expression 
n*f<    ~ — \  giving  the  number  of  lines  required  to 

join  each  point  to  every  other  of  n  points  in 
space,    is    a    particular    case    of    the    expression 

l^=JL)0lrJ)_-— (^-^L1),   giviQg    the 

number  of  combinations  of  n  things  taken  r  at  a 
time.  The  theoretical  investigation  of  the  general 
formula  may  be  found  in  any  textbook  of  algebra. 
The  particular  case  may  be  investigated  indepen- 
dently thus  :  The  number  of  lines  drawn  from  one 


point  to  all  the  others  is  n  -  1 ;  so  if  eaoh  of  t 
n  points  be  taken  as  a  starting  point,  and  lin 
drawn  therefrom  to  all  the  other  points,  the  wbx 
number  of  lines  drawn  will  be  n  (n  —  1) ;  b 
every  pair  of  points  has  been  donbly  joined,  a  U 
having  been  drawn  from  the  first  point  to  tl 
second,  and  a  fresh  line  from  the  second  point 
the  first,  and  so  n  (n  -  1)  is  just  double  thei 

quired  number,  which  is  n^-~L*l  —  HEST   Ba* 

[64766.J— Water  Power.— The  turbine  eon 
be  conneoted  direct  to  the  9in.  pipe.      The  flow 
water  is  equal  to  about  18 H.P.  (theoretically),  < 
say,  16H.P.from  the  turbine.— T.  C,  Bristol. 

[64767.]— Leclanche  Cells.— Your  cells  ha 
evidently  been  short-circuited;   disconnect  the 
for  a  day,  and  see  if  they  regain  their  strength ; 
not,  wash  them  in  water,  and  recharge. — H.  Hei 
LETT. 

[64767.]— Leclanche  Cells.— From  the  desert 
tion  of  this  querist's  battery,  the  cause  of  oomplai 
seems  to  be  excessive  working,  doubtless  being  di 
to  the  battery  being  short-circuited.  If  batter? 
properly  connected  up,  he  should  examine  the  wir 
carefully,  and  see  the  insulation  is  not  rubbed 
worn  off  at  any  part.  Perhaps  wires  are  poorly  i 
sulated,  and  he  has  got  leading  and  return  wix 
both  under  one  staple ;  if  so,  they  should  be  stn 
rated.  Creeping  is  easily  prevented  by  gressu 
top  of  porous  pot  and  neck  of  glass  jar*— W 
WlIITEN. 

[64767.]— Leolanehe  Cells.— This  query,  bes 
ing  the  signature  of  a  very  old  correspondent, 
would  tell  him  the  fault  most  probably  lies  in  t3 
contents  of  the  porous  cells :  the  manganese  ai 
carbon  was  not  washed  well  before  it  was  put  i 
I  always  wash  mine  until  the  water  is  perfect 
colourless ;  then  pack  it  into  the  oells.  The  powd 

Setting  to  ths  zincs  causes  great  local  action.    II 
I.  Roberts,  of  the  G.P.O..  was  the  first  to  noti 
this,  I  think ;  at  any  rate,  he  mentions  it  in  a  pap 

fiven  before  the  Soc.  of  Tel.  flng.  on  "  Batteriei 
f  you  should  like  to  refer  to  it,  it  will  be  feu 
in  Vol.  VI.  p.  257  of  the  Journal  of  that  aocisty* 
M.M.1SG.S. 


[64769.1— Deflection  of  Beams.— I  am  id 
you  are  pleased  with  the  books  I  recommends* 
but  as  I  haven't  them  myself  cannot  refer,  sad 
am  unable  to  say  more  than  that  the  formula  vari 
with  the  section  of  ths  beam.  If  you  havettMok 
worth's  "  book  you  will  see  the  formula  given  i 

D  b  W  y  M  ,  where  B  is  the  force  corresponds 

13 1 
to  modulus  of  elasticity,  which  is  given  < 
24,920,0001b. ;  M  varies  as  to  way  of  carrying  si 
loading  beam  from  1  to  16,  ana  I  is  moment  t 
inertia  due  to  the  section.  In  the  example  givi 
the  formula  is  evidently  one  applied  to  a  parucuh 
section,  probably  given  in  the  context.  The  moduli 
given  appears  to  be  different  to  that  in  Moleswortl 
— T.  C,  Bristol. 

[G4770.]— Steel  Castings.— I  sm  not  inrtiasi 
into  the  method  by  which  the  steel  is  made  :bl 
it  is  really  steel,  and  not  malleable  cast.  ¥m 
practical  use  of  these  spanners,  I  consider  theni 
many  cases  a  miserable  failure,  owing  to  Us* 
holes,  and  muoh  prefer  the  wrought  spannen,  a 
even  malleable  cast.  Have  f  orgings  made  in  tsi 
usual  way.— T.  C,  Bristol. 

[647711— Heating;  Small  Boiler.— In  reply* 
"  F.  A.  M.,"  I  have  yet  to  see  a  satisfactory  isj 
economical  burner  for  heating  purposes,  in  wkJs 
petroleum  is  used  as  a  fuel.    As  regards  the  oast 

Sarative  cost  of  coal  and  gas  for  steam- raising,  tsl 
epends  greatly  on  the  quantity  of  steam  to  fcj 
raised.  If  the  mechanical  difficulty  in  using  son 
fuel  on  a  very  small  scale  could  be  overcome,  ooi 
would  be  beyond  comparison  the  cheapest fsslj- 
so  muoh  depends  on  the  condition  of  each  ens 
that  no  exact  rule  can  be  given  except  that,  oshsj 
things  being  equal,  lib.  of  ooal  is  equal  to  abosl 
20c.ft.  of  gas.— Thos.  Fletcher. 

[64772.]—  Steel  Castings.— You  can  get  th 
best  steel  castings  made  for  about  30s.  per  oil 
which  is  far  cheaper  than  attempting  to  msta 
them.  The  steel  hrms  have  had  to  pay  dearly  M 
their  experience,  and  even  yet  I  know  fins  sal 
have  been  in  it  for  many  years  who  cannot  mm 
oastings  free  from  blow-holes.  How,  then,  caisj 
amateur  attempt  it  with  any  hope  of  snooiSK 
There  is  no  work  published  on  the  subject, ,im 
though  I  have  been  in  some  of  the  largest  iw. 
works  in  the  country,  I  oannot  give  von  any  isfifc 
mation  that  would  be  of  muoh  practical  value,  ft 
you  are  determined  to  learn,  the  only  costs*  OS* 
is  to  manage  to  get  employment  in  a  steel  fjsasy 
and  work  up. — J.  H. 

[64774.]— Cylinder  Friction  Machine.-! 
hope  correspondents  will  forgive  me  interfering* 
matters  electrical ;  but  why  does  "  King  Ta« 
intend  making  a  friction  maohine  with  its  ***"% 
ant  annoyances  when  made  ?  If  he  will  take  fpw 
advice,  he  will  make  a  Wimshurst  influence msaW 
and  fur  a  friction  maohine  be  content  with  a  gw 
od  and  silk  rubber.— T.  C,  Bristol. 
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-Cylinder  Machine.— Warm  some 
i  an  iron  spoon,  and  add  tinfoil  a*  long 
Lssolved  ;  when  oold  it  should  have  a 
nsistency.    If  too  bird  to  spread,  add  a 

mercury ;  ooat  tha  rubber  with  a  film 
d  spread  the  amalgam  on  it  with  a  knife. 
lap  should  reach  within  half  an  inch  of 

on  tha  conductor.  The  rubber  should 
misted   (except  for  leoture  demonstra- 

ba  connected  with  the  earth.  Shellac 
the  best  insulator. — S.ir. 
-Cylinder  Electric  Machine.— To 
trio  amalgam,  take  2  parta  of  sino  and  1 
sit  together.  When  nearly  cold,  add  o 
eroury  and  rub  op  together  in  an  iron 
th  a  little  tallow.  This  can  be  applied 
'>or  with  a  springy  knife  or  spatula.  The 
»ch  to  within  Sin.  of  the  comb.  If  you 
lent  both  +  and  —  eleotrioity,  yoa  must 
e  rubber  as  well  aa  the  prime  conductor 
of  a  glass  rod.  A  good  insulating  var- 
le  by  mixing  Chinese  red  with  white  bnrd 
tbs  constituency  of  thick  cream.  See 
wk,  "  Elec.  Inst,  for  Amateurs,"  adver- 
Sale  "  column — S.  Bottone, 
—  Cylinder  Ftietional  Machine.— (1) 
on  ladle,  I  part  tin,  2  parti  zinc,  and 
caching  solidification  add  6  parta  mer- 
>n  cold,  pound  fine.  A  thin  liter  of  this 
is  sifted  over  the  leather  of  rubber 
a  been  previously  greased  with  tallow) 

smoothed  with  a  broad  knife.  Mote : 
:«of  robber  is  covered  with  leather,  not 
ilk  Sap  fastens  to  the  top  of  the  cushion, 
to  Sin.  above  points.  (31  Insulated 
t  necessary,  unless  it  is  wished  to  pro- 
ive  electricity,  in  which  case  a  separate 

must  be  provided,  which  ia  in  metallic 
.  with  surface  of  rubber.  Use  thick 
for  support.  (4)  Place  an  onnce  or  two 
faellacin  a  clean  bottle,  and  cover  it  with 
1  spirit.  This,  when  dissolved,  is  the  best 
L.  T.  G. 

—Cylinder  Erictional  Machine.— 
am  is  prepared  by  fusing  1  part  of  ainc 
tin,  and  adding  •>  parts  of  mercury,  keep- 
iss  agitated  till  cold.  It  should  then  be 
Jered,  and  may  be  applied  to  tha  rubber 

it  with  grease,  which  must  be  free  from 
The  ailk  may  come  within  lin.  or  2in.  of 
oonduotor.  (3|  The  rubber  may  be  in- 
<nt,  when  wurking  the  machine  to  obtain 
'  electricity  from  the  prime  conductor, 

moat  be  connected  by  a  chain  with  the 
*o  obtain  "negative  "  electricity  from  the 
mneot  the  prime  oonduotor  with  the 
"e  by   pouring 


.&"' 


r  shellac,  and  lea 


o,  1  part  of  tin,  ant 
j.    Shake  up  the 


i  get  a 


But  it 

i  worth.  For 
ist  yon  a  loug 
ly  optioiaa  will  supply  it.  Found  it  up 
into  a  stiff  paste,  and  apply  to  the  cushion 
ut  regular  layer.  Take  your  silk  within 
ie  conductor,  and  if  yon  find  sparks  By 
,  and  the  points  of  the  conductor,  cat  off 
so.  No,  there  is  no  need  to  insulate  the 
lest  you  particularly  want  to  collect  tha 
lectricity.  The  usual  way  is  to  give  the 
good  an  earth  connection  as  possible. 
by  a  chain  to  the  nearest  gaipipe— that 
way.   The  glass  by  itself  wonld  be  quite 


useful  to  prevent  the  moisture  dew 
me  advise  you  to  scrupulously  avoid  all 
harp  edges  in  your  machine  (the  points 
na  conductor,  of  coarse,  being  excepted), 
nld  greatly  weaken  its  strength.— C.  T. 
-  Defective  Electro  Magnet. — It  is 
lear  what  the  shape  of  this  ia  by  tbe 
i.  If,  as  I  imagine,  it  looks  like  a  letter 
tbe  central  stroke,  then  the  defect  lies 
area  things:— IsL  The  iron,  being  oast, 
ird,  and  takes  magnetism  badly.  2nd. 
a  bared  in   places,  and  the  current  leaks 

the  iron.  Yon  oan  verify  this  by  seeing 
ia  iron  sparks,  if  touched  with  one  pole 
ery,  while  tbe  other  and  is  in  connection 
end  of  coil.     3rd.  The  cast-iron  reel  is 

shield  to  tbe  bolt  core,  which  forms  tha 

between  the  top  and  bottom  plate. 
ary  are  yon  using  ?  Six  quart  chroioio- 
'    s' magnet,  if  well 


old  a  ton.— S.  Bon 
—Oold- Soldering  Process  — Tbe  pru- 
Fusly  given  for  this  depended  on  the  use 
amalgam.  None  of  the  eo-jalled  oold- 
irocesaes  can  be  considered  as  true  aol- 
:   rather  the  use  of  a  metallic  cement, 


the  pnrpoae  is  made  of  6  or  6  parts  pure  ailvi  . 
4  parte  grain  tin,  and  3  to  6  per  cent,  of  bismuth. 
This  alloy  must  be  melted  and  oast  into  ingots,  tbe 
ingots  reduced  to  fine  filings,  and  these  filings 
mixed  as  required  with  sufficient  mercury  to  form 
a  very  stiff  paste,  which  hardens  in  about  an  boar, 
and  retains  its  white  colour  for  years  when  exposed 
to  air.— THOS.  Fletcheb. 

[64779.]— Condensing  Exhaust  Steam.— I 
suppose  yon  mean  condensing  the  exhanat  from  the 
engine.  You  cannot  do  this  nuless  you  have  a 
supply  of  water  equal  to  about  30  times  that  used 
by  boiler.  If  yon  have  this,  yon  oan  use  a  surface 
condenser  and  air-pump,  bat  the  first  course  will 
be  considerable.  Why  do  you  bay  water  if  you 
have  a  well— why  not  use  that  from  the  well  '/— 
T.  C,  Bristol. 

[64780.]  —Written   Chinese   Oharaoti 


i   will 


Aulaii 


sveldfi 


"Manual  of  ?"?r,i'  ,-c  I.'.'iiinitr.-Hand  Writing," 
published  by  '^''"(Ider,  of  Amsterdam,  a  very 
useful  work.  L?^a<ui  professedly  with  Chinese 
writing  aa  practised  in  Japan,  but  ia  equally 
suitable  for  students  of  Cainese.  If  yon 
cars  to  furnish  me  with  your  address  I  may 
perhaps  be  able  to  render  you  some  asaiitanoe,  as 
it  would  bo  hardly  practicable  to  reproduce  Chinese 
written  characters  in  these  columns.  —  B.  H 
liuuirllftiA.v,  late  University  Chinese  Scholar, 
Oxford. 

[6178J.]— Engine.  — Take  the  axle  out  of  bear- 
ings, clean  it  and  both  hearings  from  grit,  &c,  and 
smooth  tbam  with  emery  and  oil.  Than  smear 
well  with  grease  and  oil.  It  ought  then  to  allow 
the  lubrication  to  circulate  and  run  easily  without 
cutting.— COPPEK. 

[64783. ]-Bngine— If  you  cannot  take  out  the 
brasses  and  file  them  up,  as  well  aa  clean  brass 
well  off  the  shaft,  yon  had  better  get  some  pure 
blacklead  and  mix  that  with  tallow  and  use  it  '— 
a  time.    This  will  help  polish  the  surfaces  as 


[64788.]— To  Weld  Steel.—"  Blacksmith " 
nu»t  use  powdered  borax  or  a  mixture  of  borax 
Lad  sand  ;  ho  will  then  succeed.— T.  C,  Bristol. 

[64783.]— To  Wald  Steal.— There  are  many 
larinue  things  for  welding  steel.  Borax  is  good  ; 
jut  the  best  thiog  that  I  ever  had  was  a  mixture 
nade  by  W.  Owen,  Helena-street,  Smethwick.  I 
:oold  abut  files  together  with  it,  or  any  cast  steel, 


broken  and  lost.— DADDY. 

[64784.]— Electrical    Coll.— To    make    n   ir 

and  give  iin.  spark  in  air,  ynu  should  wind  an  iro: 
core  of  about   jin.   diameter,  with  four  layers  of 
No.  20  s.o.  copper  wire  for  a  length  of  about  4in. 
This  should  be  must  carefully  insulated  by  boiling 
in  melted  paraffin  wax.  Over  this,  each  layer  being 
separated  by  thin  paper  well  paraffined,  must  be 
laid  jib.    No.  36   silk-covered   copper  wire,  each 
layer  diminishing  a  trifle  in  lengtb.     Before  the 
heads  are  put  on,  the  coil  should  again  be  soaked 
in  melted  paraffin.  No  regulator  should  be  Inserted 
in  such  a  coil ;  but  if  it  be  desired  to  give  shocks 
(which  would    be  almost  unbearable  without) 
separate  water  regulator  should  be  employed.     1 
good  effects  ean   be  obtained  without  a  50-laav 
condenser.— S.  BOTTONE. 

[64785.]— Wheatmeal  Broad.— The  making 
of  dough  consists  in  a  uniform  aatnration  of  the 
flour  with  water.  The  soluble  portions,  Bugar  and 
dextrin — the  proportion  of  which  is  increased  by 
the  action  of  the  diastase  on  a  portion  of  the 
starch — are  dissolved,  and  tbe  gluten,  by  absorp- 
tion of  water,  commences  to  swell.  This  would,  if 
baked,  yield  a  tough  and  heavy  bread ;  but  by 
the  addition  of  yeas'.,  fomentation  is  induced, 
whereby  the  sugar  is  converted  into  alcohol 
carbon  dioxide.  This  gas  increases  the  volemcof 
the  dough,  and  its  escape  beiog  hindered  by  tbi 
toughness  of  the  gluten,  it  forms  small  bubbles. 
which  are  expanded  during  the  baking,  prodooing 
tha  spongioses  of  finished  bread.  Meal 
mujty  from  the  growth  of  a  fungus— J/ucor  mi 
— SM. 

[64787.]— Dying  by  an  Effort  of  Will.— Tbe 
reply  tv  tnia  query  should  appear  April  1st  to  *■ " 
in  keeping  with  the  query  itself.    "  lieorge  Mi 
beth"  must  be  singularly  innocent  if  he  has  be 
gulled,  or' thinks    he    can   gull   others,  by   tb> 
facta  whicli  have  been  proved. — S.  BottONE. 

[64789.]— Domes  tie— Speaking     tubes,     mi 
decidedly,  both   for  cheapness  and   efficiency. 
it  answer  the  other  question.— B.  Hahcoui 


[64730.]— Magnets.— "Invalid  ■■  will    want   ■ 


bung  on  a  long  thread.  A  good  magnet  placed 
under  tbe  hand  will  move  a  needle  on  the  bank  of 
tha  hand,  if  this  is  meant.— B.  HAttCOOBT. 

[64790.]— Magneto.— A  good  magnet,  costing 
from  8s.  to  10s.,  will  attract  a  needle  to  itself 
through  a  distance  of  4in.  to  6in.  Bnt  no  magnet 
will  poll  a  needle  out  of  the  flesh  if  it  be  bedded 
in  it,  as  this  would  imply  tbe  certainty  of  the 
magnet  pulling  the  needle  point  forwards.  An 
electro-magnet  to  pull  half  a  ton  can  be  made  for 
a  few  shillings,  but  even  this  cannot  be  depended 
on  for  the  purpose  named.— S.  Bottone. 

[64790.]— Magnets.— Push  a  needle  through  a 
small  pieoa  of  cork,  that  it  may  just  float  on  a 
basin  of  water ;  it  can  then  be  attracted  towards 
a  magnet  throngh  anything  but  sheet  iron  at  a 
considerable  distance.  Then  if  tbe  needle  is 
allowed  to  lie  across  the  poles  of  tbe  magnet  for  a 
little  time  with  eye  end  of  needle  on  the  marked 
pole  of  magnet,  and  again  floated  on  water,  it  will 
arrange  itself  in  the  magnetic  meridian,  pointing 
nearly  north.— DADDY. 

[IS4791.]— Engine.— Yon  are  pmiting  yourself 
about  nothing.  Exhaust  the  steam  into  steam- 
chest  of  low-pressure  aylinder  as  uiual  in  a  single 
engine — vis,,  a  little  before  end  of  stroke  in  hjp. 
cylinder.  Nominal  power  is  useless. — T.  C., 
Bristol. 

[64792.]— Dynamo  for  Plating.— A  plating 
dynamo  to  give  four  amperes  could  be  moat 
conveniently  constructed  of  the  Siemens  II  form, 
with  laminated  armature,  1  (in.  diameter,  4in.  long, 
wound  with  5oz.  No.  16  wire.  The  field-magnets 
should  be  wound  with  Mb.  No.  20  wire,  connected 
in  shunt  with  tbe  armature.  For  one  to  give  100 
ampbres  at  about  fi  volts  pressure,  a  Paainotti  ring 
armature,  about  Sin.  diameter  and  lin.  deep,  wound 
with  about  «lb.  No.  B  wire,  and  fitted  into  Man- 
chester-type fields,  wound  with  801b.  No.  14,  con- 
nected up  in  sbnnt  with  the  armature.  You  will 
find  full  description  and  method  of  calculating 
winding  for  dynamos  in  my  "  Electrical  Instrument 
Making    for    Amateurs."      See  Sale  Column. — S. 

Bottone. 

[64793.]— Patterns.— This  is  a  matter  requiring 
experience  both  of  tha  work  and  the  man  who 
works.  Thus— "Tom  Brown  90  boors,  and  Jim 
Smith  130  boors,  making  identical  patterns."  Let 
ne  bear  "  J.  11."  on  this  matter.— T.  C,  Bristol. 

[64793.]— Price  of  Pattern*.— The  most  cor- 
reot  way  is  to  estimate  every  separate  pattern  on 
its  own  merits,  going  through  all  parte  in  detail — 
so  long  for  building  up,  preparing  teeth,  gluing 
on,  putting  in  arms,  io.  A  wheel  of  fine  pitch 
involves  more  work  than  one  of  coarse  pitch,  and  a 
bevel  than  a  spur.  Machine  wheels  cost  compara- 
tively little.  Many  years  ago  it  was  a  rule  in  soma 
of  the  London  shops  to  pay  I8i.  per  foot  for  wheel 
patterns,  the  sises  being  taken  as  tbe  diameter, 
plus  the  depth.    Men  a *~ 


inldei 


this,  say  from  12a.  to  14s. ;  but  averaging  wheels  of 
all  classes,  and  made  by  different  workmen,  I  doubt 
if  they  can  be  done  at  a  much  lower  price  than  18s. 
Machine  blocks  cost  from  4s.  to  12s.  each,  accord- 
ing as  they  are  spur  or  bevel,  and  small  oi 


it  the  si 


s  hlooks. — J, 


\r 


[64796.]~Mloe  and  Birds.— If  the  cages  can- 
not be  made  of  mouse-proof  wire,  I  would  suggest 
fixing  a  circular  plate  of  sheet  metal  of  u'in.  or  Sin. 
diameter  on  the  wall,  and  attaching  tbe  oage  sup- 
port to  the  oentre  of  tbe  plate,  so  that  the  cage 
may  hang  3in.  or  lin.  away  from  the  wall.  A  little 
trace  of  greaae  on  the  plate  occasionally  will  make 
it  more  effective.— B.  Hakcouut. 

[64797.]  — Zino  Plate.  — Sealing-wax;  apply 
heat  underneath— gas  jet  will  do.  Afterwards  clean 
off  with  chisel,  taking  care  not  to  scratch  plate, 
then  polish.  I  did  tbe  face  of  two  grandfather's 
clocks  this  way.— Mechanic. 

[64738.]— Swing  Back.— Certainly  not  Tbs 
lens  must  always  be  normal  to  tbe  view.— SM. 

[64798.1  —  Photography—  Swing  Buck. — 
Presumably,  the  querist  means  spring  front,  as 
"  swing  lens  "  is  unknown.  A  awing  back  ia  tha 
best,  because  with  it  you  can  take  a  view  down 
into  a  valley  or  a  quarry,  which  oan't  be  done  with 
a  swing  front  because  tha  baseboard  of  tha  camera 
(which  must  then  be  perfectly  level)  stands  in  the 
way  of  sinking  tha  lens ;  but  certainly  a  swing 
front  is  better  than  no  swing  at  all.— B.Sc.,  Ply- 
month. 

[64798.]— Photography— Swing  Back.— No. 
for  optical  reasons,  such  as  distortion,  central 
object  appearing  one  side  of  piste,  Ac.  Unscrew 
lens  from  flange,  and  experiment  by  moving  lens 
in  direction  required  with  your  hand  aa  far  as 
apses  between  mount  and  flange  will  permit.  For 
instance,  you  wish  to  take  a  landscape,  foreground 
much  nearer  than  background,  you  awing  the 
front  of  lenadown;  consequently  yoa  mn*h  njasa 
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i54/9fl.]— Condensing  Ixhuit  Steam. — A 
erryman "  will  do  ill  that  ii  required.  Apply 
to  Wright  and  Co,  Tipton,  Staffordshire,  for 
particulars.— W.  M.  J„  D  obi  in. 

[64801 .]— Bolter.— It  would  U  safe  to  work  it 

at  Mb.  to  40ilv- Copper. 


that.— T.  C,  Bristol. 

[64802.]— Angle  Flummex  Blooka— Are  very 
good  for  (null  engines,  as  they  take  up  lomo  of  the 
forward  wear  when  let  together.  If  the  engine  ii 
'  e  in  three  pieces,  with 
"—  *—  takingupthe 
i  very  little. — 

[64802.]— Angle  Plnmimr  Blooka.— An  angle 

gammer  block  in  designed  to  permit  the  wear  to 
i  taken  op  by  stripping  the  brasses  in  the  direc- 
tion of  the  thnut  or  poll.  For  taking  up  the  wear 
of  horizontal  engine  crank-ahaft  plnmmer  blooka, 
the  brasses  are  in  fonr  pieoea,  with  a  meani  of 
adjusting  both  laterally  and  vertically.  The  mitre 
block  ia  a  kind  of  half-way  arrangement,  and  for 
the  raking  pull  of  a  heavy  belt  normal  to  iti  joint, 
it  ia  quite  a  necessity.— W.  M,  J.,  Dublin. 

[64803.]— Diamonds.— According  to  Emanuel's 
book  on  "  Diamonds  and  Preciout  Stones,"  nobody 
baa  euooeeded  in  discovering  the  mitten  which 
lend  a  tinge  or  oolonr  to  the  gem.  Liebig  hae 
given  as  hie  opinion  that  it  ariaee  from  nnotyatal- 
Iited  vegetable  matter.— F.  WOODS. 

[64806.]— Carbon.— Powder  gu  carbon,  mix  to 
a  paste  with  eolation  of  sager,  preaa  in  metal  box* 
tie  down  lid  with  wire,  pack  in  Band  in  a  cruoible, 
make  the  whole  red  hot  in  a  fire,  allow  to  cool,  and 
fiah  out  your  carbon  block.— flu. 

[64807.]  -Photography— View  Meter.— You 
are  taking  too  mneh.  Bead  up  the  Photo  Journals 
end  Almanacs  on  the  subject,  and  design  one  for 
yonr  10  by  8;  yon  can  then  make  yourself  the  aketch 
and  dimensions  yoa  aak  for.— B.Sc.,  Plymouth. 

[64808.]  —  Coll.  —  TO  MB.  Bottohb.— The 
bichromate  or  chromio-eoid  oell  woold  be  tbe  beet. 
The  aiae  for  each  a  coil,  about  flsq.in.  of  negative 
(oerbon)  lurfaoe.  The  water  regulator,  with  iti 
brass  knob  (Fig.  6),  ia  to  regulate  the  current. 
Pot  water  in  the  tu  he,  then  the  lower  the  rod  ia 
pushed  down  tbe  tube  (into  the  water)  the 
Stronger  tbe  shook.  If  the  coil  la  damp  it  doea 
not  work  well.  Bee  that  all  your  oonneationa  are 
bright  and  good,  and  then  I  think  yoa  will  find 
yonr  coil  all  rlgnt— 3.  BOTTOKE. 

[64809.  ]— Btereotypo    Casting.  -Thin  brown 

E per  is  moistened  and  untied  on  the  surf  ace  of 
>  type  by  means  of  a  stiff  brnib  charged  with 
glne  and  whiting.  Sheets  are  added  in  succession 
till  the  desired  tniokneai  la  obtained.  A  facing  of 
Frencb  chalk  ii  alio  used.— 3M. 


[64812.]— Blow  Lamp— Yon  oannot  beat  the 
ordinary  block  tin  or  sheet  brass  lamp  with  the 
plain  eloping  spout,  burning  methylated  spirit,  as 
there  is  no  bnrner  for  oolia  or  paraffin  that  will 
allow  of  enough  flame  for  such  large  aolderinga  aa 
lin.  or  ljio.  lead  pipe.— DBMS. 

[6481 3,] -Drying    Wood.— Ley  tbl 
itripsof  wood,  say  Jin.thick  "~  ,:-   -:J 
the  boards  at  distances  of    aoonc   zrt,  apart,  ana 
then  load  the  uppermost  board  of  all   with  stones 
-eights.    The  stuff  being  kept  atriight  while 


y  lin.  wide,  between 


drying,  will  n 


and  hollo* 


if  tern 


[64814.]— Blacking  Zinc— I  also  triad  most 
of  the  recipes  given  in  the  "B.H."  some  years 
back.  I  found  them  all  excellent,  This  I  found 
the  best: — Sulphate  of  copper  lib.,  water  1  quart, 
aulphurio  acid  Joi.,  sugar  lot.  To  be  brushed 
.  over  the  cleaned  line— 8.  BOTTONE. 

[64815.1— Dynamo. — On  my  6o,u.  dynamo  I 
nae  2oi.  No,  24  silk-covered  copper  wire  for  tbe 
armature,  and  l!oz.  No.  24  ditto  on  the  fields.  I 
oonneot  up  aa  a  ahont  machine  and  run  at  3,000 
revs,  per  minute  to  get  one  ampfere  at  6  volts 
pressure.  You  can  light  a  G-volt  lamp ;  but  it  ia 
useless  to  expect  to  light  a  25- volt  lamp  from  inch 
a  machine.— S.  BOTTONE. 

[6481  T.J— Testing  Oxygen.— By  tbe  nsnal 
process  uf  gat  anal  ye  is— i.e.,  absorption  of  the  O  by 
pyrogsllate  of  potassium,  leaving  the  N.— Bat, 

164817.]  —  Tenting  Oxygen.  —  Bum  in  a 
maaaured  quantity  of  tbe  oxygen  an  exesaa  of 
phosphorus  |  tbe  experiment  being  conducted  in  a 
graduated  reosiver,  standing  over  water.  When 
combustion  is  completed,  and  the  phosphoric 
anhydride  thus  produced  has  been  til  absorbed  by 
the  water,  the  remainder  is  nitrogen,  providing,  of 
oourse,the  oxygen  contained  no  other  admiitnre. — 
S.  BOTTOSK. 
[64820.]— Thermometers,— The  fullest  parti- 
enlmrt  will  b*  toand  in  Vol.  XL  p.  689,  snd  p.  376, 


Vol.  XIII.  of  the  "  B.M.-  I  would  oopy  it  for 
"Neva";  bnt  the  description  occupies  two  and  s, 
half  oolnmns.— M.M.I.SC.S. 

[64820.1— Thermometers.— A  wider  glaaa  tub. 
is  attached  to  the  thermometer  tnbe  by  a  cork,  snd 
filled  with  mercury  in  excess  of  the  qnantity  re- 
quired to  Gil  tbe  thermometer  tnbe.  By  auooeasive 
gentle  heatings  and  coolings  ths  mercury  will  drop 
into  the  thermometer  tube.  When  the  tube  & 
nearly  filled,  boil  the  mercury  in  the  thermometer: 
tnbe  to  expel  the  list  traces  of  air.  After  cooling 
remove  the  wider  tnbe.  After  heating  the  thermo- 
meter tube  slightly  above  the  temperature  required 
to  measure,  allow  the  instrument  to  cool  slightly, 
and  then  teal  the  end  np,  with  the  blowpipe  flame 
if  possible.— T.  O.  D.  w^v  ■— 

[64820.]— Thermometers.— Heat  the  bulb  over 
a  spirit-lamp,  dip  tbe  end  of  the  tnbe  under  mar 
oary,  and  remove  the  lamp ;  aa  tbs-tubc  cools  the 
mercury  will  be  drawn  up.  Haying  thru  intro- 
duced some  mercury  into  the  >  Jib,  it  must  be 
boiled  until  both  the  bulb  ualupillary  tube  are 
filled  with  mercury  vaponrswHa  end  of  tbe  tube 
is  again  plunged  under  mercury,  snd  aa  there  is  no 
air  lu  the  tube  tbe  mercury  vapour  ss  it  ooole  will 
form  a  vacuum,  and  the  mercury  will  rise  and  fill 
tbe  tube  and  bulb.  Tbe  bulb  is  sgsin  faestsd  to  a 
temperature  slightly  above  that  ths  thermometer 
is  required  to  register,  and  the  end  of  ths  tnbe  ia 
sealed  up,— J.  T.  Geoshegam. 

f  64820.]— Thermo  motors  .—These  are  mads  bj 
a  bulb  on  a  piece  of  tnbe ;  the  bulb  is 
id  the  open  end  of  ths  tnbe  is  dipped 
into  mercury,  when,  aa  ths  tube  cools,  a  small 
quantity  ia  forced  op  to  supply  the  place  of  the 
air  which  has  been  forced  out  by  the  best ;  this 
being  repeated  until  there  is  a  sufficient  quantity 
of  mercury  in  the  tone,  the  bulb  ia  then  heated 
until  the  mercury  rises  to  the  topuf  the  tube,  when 
it  it  sealed  up  with  the  blowpipe,  and  it  then  read) 
for  graduating.  To  graduate,  it  is  placed  in  a 
vessel  of  malting  ins,  and  when  the  mercury  la 
stationary  that  is  marked  0s  O.  or  32"  F. ;  it  is 
then  placed  in  the  steam  of  boiling  water,  in  order 
to  gee  the  boiling  point,  which  it  marked  100°  C  or 
2ir  F.   The  space  between  the  boiling  and  (reeling 

r lints  ia  divided  into  100°  for  C ,  and  ISO"  for  F.-  ■ 
BINCIPIA. 


ST. 


UNANSWERED    QUERIES. 


Packing  for  loe.— Sawdust  to  pack  ice  in  is 
believed  to  be  tbe  best  material;  bnt  this  is  very 
difficult  to  obtain  in  some  parts  of  tbe  country 
where  there  are  no  sawmills.  A  correspondent  of 
the  Country  Gentleman  cornea  to  the  rescue  in  snob 
cases,  and  recommends,  next  to  sawdust,  oat  straw 
cut  short,  if  tbe  oats  have  been  thickly  sown  to  as 
to  make  the  straw  small  aud  soft,  capable  of  pack- 
ing well,  without  air  crevices.  If  unout,  or  out 
rather  long,  it  is  liablo  to  contain  small  crevices 
through  which  tbe  air  may  fiod  its  way  ;  but  if  cut 
only  a  fourth  of  an  inch  in  length,  it  may   be 

oat  straw  it  fine  soft  bay.  Wheat  straw  it  too 
stiff,  and  will  not  pack  sulid,  although  by  very- 
abort  cutting  it  will  answer  if  a  greater  amount  ie 
used.  Good  fine  sawduat,  well  packed,  need  never 
be  more  than  a  foot  in  thickness ;  chopped  oat 
straw  will  answer,  well  packed  fifteen  inches ;  but 
chopped  rye  or  whest    straw    should    be  twenty 

will  be  quite  as  good  aa  chopped  wheat  straw. 
Much  will  depend,  however,  on  tbe  care  snd  skill 

_:..   ...,.:  l  -i__  p^ojtjuj.  iaaypiigd, 

r  through  i 


is  gradually  absorbed  by  the  wood  until  its  whole 
outer surfaoeturusof  egreeniih hue.  Tbetnlphate 
requires  in  occasional  renewal,  and  it  said  to  be  s 
perf est  preservative. 


QUERIES. 


[WSJM-Bnoket    Speed  Oi    Ws.tew  ' 
ftiuld  "Miilwrlibt"  slnJiv  *ive  ibe  MOBS*  » 
l  addition  SO  ths 


,  opUclao  f  1 
i«im  ] -Telescopic  Photography.— 
,rgod  Images  of  distant  objejts  1    ) 


the  making  ot  Minors,  BsfUst 

rW8S7.]— Braes  Onotlngn.— 1  want  to  cast  it  teste 

in,,.].:  iiii.,11,,!.,;  \.y  i.jm  r«re,  ana  a  uy-wbsel  uyi. 


\  small  plant  lor  slurer-pUtlng,  Ml  4t 

IB.l— Oase  -  Hardening     Bessemer    Steel 

ban  tried  tbe  ordinary 
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Buneen  Battery.— Would  Mr.  Bo:tone  01 
kindly  furnish  me  wllh  hw  particulate  u  If 

ic  acid  only  being  Died  In  the  porom  eo'.l,  ai 

»1  resilience  a  well. made  No,  t  Lecluacbe  oci: 
1 1— Opaiob. 
Salt    la  Marine     Boiler.  -Cm    my  oi 

boikrla  ast.LLmnshini- boetlrom  ialt  V  liii 
with  II,  and  mail  difficult  to  gut  at,— W.  J 

Science  and  Art  May  Examination. 

and  dlatingnielklng  teat'  lor  morphine  and  nraa 
the  Science  and  Art  BxamlnAtloni  1  Some  cJ 
d  in  textbook]    are    net    tery   aatlstnctory 


3  libera  oi  No.  IB  t 


Small  Boiler  - 

-■.<%:  :'':  tJj  '.'1.     Tbo'top  o 


apart  thro  off  haul 
ii  ureoox  top  wltB  Dot  d: 
™in  tin-  t»n  with  b, 
.    TUe  0*11  U'to.  ;  it  b«i| 


t-raliurgj-,"     i  low's    41110,   • 


■  bint  J—  Blkctro- 


Battery. -I  hire  a  Dm 


,bo<e  the  edge.    In  Ibis  ooue  la  put  sulphate  of 

"J  «P  tl»  in',  tn'e  rat  it  clear  water.    A  But 
MM  fin.  broad  Is  hong  horl.cully  about  ,ln. 


Dna   pot.      I    HD  told    tha 

thl«   bntUry  should 

like  the  look  o(  things.— Bnqen 

tlee  betide  the  tolphato 
battery  ?— Oaaonos. 

that  there  thou  Id  be 
IcOLporin  the  «11. 
e  me  a  hint  tor  lin- 

[WMl.l-Coil.-Many  thank 

odd  of  Ladd's   .in.   .park   colli 
primary  »|.  three  layer..    I  alec 

Dsoamo.  —  To  Ma. 
lldynamowithlheHerm 
3jin.iong,  tmbn  <,iu 

Il'iiiu:.'i:.-1    huTB 
eture.    StteoIF.M.s 
ta  l.ln.    Armature 

"'mike*  a   ™w  Prtm""^  had™ 

jl  tad.  ie>.-r  good  (cireBt  (or 


hem  Hopper1  J  though  it  wu  tltad.    Will  you 
adoiH  to  i      jut  right  7— Xipmsro, 


[8tM7.]~Fnller'»  Battery .-Bxactly  a  week  ago  I 

I  followed  the  direction*  given  ia  Inok  vol* .  making  a 
saturated  to  lotion  oi  bichromate  of  potuhr  then  potting 
It  lit  hulk  of  sulphuric  acid  to  It.  drop  by  drop,  at  n| 
Betted  by  Ttou'n.    The  Inner  cell  with  the  sine  plels 

il  rang  the  belljnicely.  doing  §0  lor  fl»q  dnyo,  then  ttopplnf 


tulphuiio  aold 

Thii  I  did,  and  although  two  day!  ba»a  gone  it  will  nt. 
ring  the  bell,  k  I  baTe  emptied  the  celli  and  And. although 
the  ootet  celii  contained  a  rich  orao  go -coloured  solotloa, 
that  In  the  po rout  cells  wata  natty  green,  almost  black. 
1  examined  the  carbon,  each  day,  but  not  the  ■  llghtatt  de- 
posit of  eryitalt  on  them,  although  plenty  of  chrome  alum 
feet  on  bottom  of  outer  (er.  The  ilnci,  though,  where  they 
enured  the  moronry  at  tbe  bottom  ef  the  cell  were  nearly 
eaten  through  or  distolred  ;  jin.  thick  when  put  in,  now 
tbe  bottom!  arcai  thin  at  writing  paper  and  ranged  edged. 
Should  tbia  be  ?  I  always  onderntcod  tbll  battery  would 
go  at  lout  fix  weekt  wit  boot  attention.  H  thoull  be  glad 
ilthoee  qnnlifltd  would  point  on  tiny  error  in  ooaetroction 
and  adTlae  how  to  tat  them  going  again.  They  could  net 
bate  been  orerworked.  as  the  bell  would  not  be  rung  ten 

thnea  a  day.  and  the  fault  It  not  in  the  bell,  v 

working  «p  leu  did  I  j  with  tome  ipare  old 


laws.]- Magneto  Machine.— 1  hare  conttrncted 

The  nolle  are  liln.  long,  cheeka  iV-IDin.  diam.  t Hod  with 
No.  36  o.o.  Birmingham  gauge  copper  wire.    My  driving 


i  tin  conductor  in  tb 


£81648.1— Centre  Second*  Watch.— I   haTa    Jutt 

watch.  I  may  mention  It  it  an  "  independent  "  uaondi. 
Th*  Hconds  hand  jurnpta  tecoad  ttatlioe.  The  balance 
wheel  It  a  fiat,  thin  band  of  gold,  un  ibe  regulator  pointer 

curb.    Soldered  on  to  tbete  etndt  are  two  armt  o(  braat. 

piece  at  right  ang  I -it -some  thing  In  thii  aheue.    What  use 


f 


it thlt appendage?  1  hnreeaked  tereral  watohmakers ,  but 
mytteriet  pleat*  explain.— Owimt. 

[11(860.1 -Steam  Preiaure.— When  steam  premre 
prenureeiletet  Hi-  h-.tinji  ,■■•  .,-;..  ,-.  bViealh  the  water  ? 
Whan  steam  preunre  indicator  stands  foil  at  tbe  maximum 
to  which  it  it  marked— say.  691b.  per  square  inch — water 

not  even  when  'weinht  Is  IK  ted -t  opposed  to  be  JOlb! 
— what  It  tbe  reeaou  for  auch  a  ttateof  things,  and  what  is 
the  beat  oourie  In  lake  !  Twice  I  ban  been  In  engine 
rooms  and  found  such  a  Hate  of  things.  The  engine  drirert 

iharp,  at  1  did  not 


(eegel.1  — Sail    for    Oanoe.  — I    thank   "  <J. 


Golden  Bllppcn  "  if.  ho  would  put  me  right.— FlFB, 
[MSH.I-Ind notion  Ooll.-I  ilnoarely  thank  the* 

aietinoo  oomp]-t;'l  I'Oil  witu  proi"T  break  aud  get  jin 


aniated  with  one  layer  o( 


began  J,  n 


paper.    Idnnwount 


nilaanr  iff 

il  paraHlned 


Would) 


iparatcd  by  eheet 

^"cuJhTiTo' 

•g  lug;  Lathe-Chuck  Dogt-Om  any 
doga,  eameal 


'org  in  g  Lathe-Chu 


Ji 


<  '*■   y->r\ 

X 

'■■'■'-■»■«!£ 

wtieuhT    The  way  we  am  doing  them  at  pratent  U 
_  veld  or  atamp  on  small  tall,  catling  tteps  out  of  mlii 

can  like  slapped  and  flulehed  under  drop  hammer  wltb 
diet,  and  If  to,  I  should  be  greatly  Indebted  la  an;  of  yonr 
reader!  If  they  will  kindly  giro  me  a  sketch  of  old  diet, 
and  modeol  operation,  or  as?  other  mode  of  (urging  dOgS 
expedition!] y.— Gsb  IH  A  Fix. 
[e48(6.i-Dlrty  Water  in  Steam   BoUer».-I 


eotiy  o 


Iways  gete  thiol; 

and  there  it  no  tcale  either  In  tha  Dollar  or  tubci.-rLB.p'. 
(et«S6.]- Egg-Ended   Bollera -I    haro  a    large 

moatly  dutt.    Conld  any  reader  tell  me  if  it  it  possible  w 
"    ipeolee   of    gae-fnrr — 


It  (or  black-board  use, 
■  of  manufacture  for  al 


:h  or  plan  would  be 


i  from  clay,  the 
in  mouldt.  It  ii 
ould  some  one  of 
moil  be  obuiaed 


[WBJfl.]— Dynamo.—  To  Mr.   Bottohb.  —  I   hars 

lick,  and    pole   pieces   Sin.  by  l|ln.    by   l)lo.     Will  you 

ould  II  glrar— W.  B,  L'BsiiiANOE. 
[ItttO.]— Aocomnlatora.  -  I  with  to  nta  a  force 
jual  to  three  quirt  blchlotnata  battertea  forenperimental 
rurpoiee,  at  lighting  small  lamp!,  working  coll,  to-  Will 
any  reader  kindly  loll  me  whiob  woold  he  betl  to  uas, 
■  ■  -ii-.  .,r  -■■■:';i'i,..il  r-.:''fr"l  ri"'u  ■: .  ri*i,,i  '{  How 
Planieaooumulatoii,»la  teeKt.br  "In.,  woold  It  natdl 
.iply  the  place  of  abo'e  batteries?    Would  a  10o.p. 

[e««l.]-BookBoriBO;.-lhaT8al00-yoltHlerolland 
Parker  dynamo  wllh  oil. P.  engine  lor  d riling  same.  Can 
1  adapt  Ihli  to  drilling  In  rock  (or  blutlng  purpotat  1  1 
•  "  require  It  (powerj  oonreying  aooui  |g*jda,ftea 
oe  Can  aoj  of'oura-  help  me  In  thii  »  What 
(  motor  shall  I  require,  itreugth  of  cable.  *c  r  I 
[lie  used  for  pumping  and  other  elateet  of  work,  and 

poaiiWe,— Blkct  SoaiBO. 
[iltS'3.1— Malt Bxtraot.— Will" Ohemlif  or  tome 

,         iraart  ajTwOalfl  like  to  mate  It  myaolf  at 
ome,— T.  H.P. 
[SWH,}— To  Mr.  Bottone.-l.  I  Intend  dl tiding  reel 

IC    ILJt-  ]  L--  UJ   dill   i.lIU     I  !,-H     i.Oli.JUi      W'lb   flKt    thin   TUl- 
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HMMJWOji 
A,Ufl  ii  uc 


com  ncuud -wind 
■Mill  gmni  dynamo.    Will  ynn  kindly  tall  ma   how 
gush  wire  It  will  reqnlre  an  the  fl'ldif    Tbe  armature  l» 
Im.dlem.andwouau  with  No,  lit.    I  would  Ilk*  to  ou 
»o.H>Iorlbeauont*ofbi,ei  Itlielready  partially  wound 

B.B.T. 

IMMTJ— Gilding  on  Gla*«- Caasarof  onrreTdrn 
■  uggest  ■  Rood  way  of  gliding  the  huk  of  *  piece  of  glim 
to  produce  a  mult  aurljce  ?  I  hare  lananted  some  photo- 
graph* on  glair,  .ind  wfih  to  gild  the  Intermediate  apace*. 


S18S9.J— Solution  for  B  emov  in  »  Whitewash. 
Ill  aomeklail  reader   giro  mo  ■   recipe   tot  a  tolotlun 

beiUoidoptr-T.B.'hr..  J"        mfl°' 

[MUmi-  Glycerine  in  Leclanche  Cell*.— Whal 
clancr.*  cclir,  nod,  If  found  to  bo  edTeategeout,  what  In 
the  but  quantity  to  iiw,  mil  ii  It  In  no  way  datrime  ntal 
to  the  call  f— Bajjqtbeh. 


wi?: 


oskotjIo— Angnlar    Aperture. 
tied  enough  Eo  itat*  bow  ibt  figures  of 
niusllj  glrrn  by  optician*,  maj  br  — 
lulralent  flguree  of  numerical  eper 


In  my  plating  solution,  whioh  now  deposit*  with  i 
yellowish  tinge,  ud  requlrea  eeonrlog.— O.  G.  T. 

[«W3.]-Cem«nt  for  QlaM  and  Braaa-C.m  any 
one  kindly  »y  vrt.at  1.  the  be*t  recipe  lor  uniting  glass 

bottls  blobrenist*  betiery  T-K.  0. 0, 
[M87*J—  Glaaln  g  China,— Cjb  any  reader  inform 


[61UT5]  -  Optical    Illusion.  -  Can 


„ Warn 

lag  take*  the  colour  out.-R.  F.  A. 

[M876  J— TJnen  and  Collodion.— I  want  to  latere  t< 
linen  or  calico  wltb  colliidlon.  What  can  I  add  to  Uv 
collodion  tbat  will  prevent  atlftnaM  wain  dij  I— A,  L, 

[MSTO.]— Valve  Gear.— Ocal.l  any  reader  favour  mc 
wftb  a  iietch  of  Walachiart'a  valve-gear  for  locomotive*  1 
—Bun  G»L]  Bulk. 

[(H&m]-MunjitiE«r  Inaeottv— Will  nnyon*  tell  mi 
tbe  leaat  preunrc  of  the  cover  glass  takea  awsy  all  ihepe 

(MSB  1.]- Commutator— Will  tome  one  kindly  gist 

practical  direction*  how  to  make  a  really  nod  eu 

Joriioi • — '    "-- ' — '- ■— J     - 


■ing  nrmuture  7    Alao  1. 
— JJ.B.T. 
[6*882 J-  Electro   Dec 


?•  i  ■  ■  i  j 


-eoipea 


of  Daniell'i  battery  I— At  no. 
[MSSS.I-Folishiri*:  Amber.-Cau   an; 

[1*864.]— Lemon*-!  am  niing    the  Jul 
three  Inn.,  week  for  bil„.     Itslteltin    H 
I "  Lydney  lHape ejaat  *  lay  if 


any  read. 
c  followio_ 

■pper- plating  by  tbe 


right?— entn-iiL 


Uermaji  Ingenuity.— Avoiding  to  the  Ti 

the  following  letter  from  a  German  wine  expo 

is  being  circulated  among  tbe  wine  merchant*  and 
other*  in  India,  Ojlun,  end  other  part*  of  the 
Bait,    and     perhaps     in     Europe     a&o:— "Your 


e  •teemed  firm  being    mentiun 
shipmeute      of 


address  d 
highly    i 


-psgns 
rectly 


mind   yon    onr    cheapest   quality  — ._. 

ea*h  per  dozen  quart*  (Ssumur  bottles,  whioh  are 
■mailer,  oan  bo  delivered  with  a  little  reduction), 
packing  included,  c.i.f.,  Itotterdam  or  Antwerp, 
which  ii  gold  ehiefly  in  your  m»rket  We  beg  to 
observe,  moreover,  that  yon  can  have  this  nine 
made  op  with  any  brand  yon  wish.  We  shall  be 
pleased  if  yon  will  feel  inclined  to 
and  remain,  dear  Sir,  yours  truly,  ..... 
— If  you  require  soma  other  goods  which  yon 
know  to  be  of  German  origin,  we  an  at  your 


ANSWEES  TO  COEBESPOHDHHTS. 


HINTS  TO  CORRESPONDENTS. 
Frit*  on  one  tide  of  the  paper  only,  and  put  drawing! 
fcr  111  nitre  Hum  on  tetania  plena*  of  paper.    1.  Fat  title* 

replies.  *.  Letter*  or  queries  nflktng  for  addressee  of 
anutBotnran  or  correspondeut*.  or  where  tool*  or  other 
tlclai  oan  be  purchased,  or  replies  firing  inch  infonu- 
in,  cannot  be  inserted  except  as  sdTertbements.    I.  No 

answered  through  the  post.    I.  Letters  *i    ' 


Id  tb 
Hot  obtaining  inoi  info: 

GOOD  FRIDAY. 

I  JLECHASIO  will  hsre  to 
.    All  adrert 


J.  C.  Wiiit«,— Alfred  Ledger.— J.  Q-oldi*.— Athenian.— 
Rammer,— 1L- A.  H.~ A.  J.  Dew.— W.  P.  Jaayoock— 
J.  R.-y.  Watwn^Bortba.— Cbemltt.— T.  W.  B.-A.  J. 
0.  Previa— Lowestoft  Smltb.— D'Elgo.— Lewi*.— Ono  in 


F.  C.  Allmj 


u  lllao: 


-Capt,  a 


:.   (We; 


otly  gl«u  the  particular* 
u,  »i*u  odnmnyuiin  iVt  ™ tlflcstc*  at  englarcr*  on 
board  itcani-Teaula.    No  one  can  elt  nsjeai  he  ha*  had 

nroenre  tbn  "Bnglneen*  Handbook"  from  Beed  and 


That  wai  illoitrated  and  di 
9  eipeolallj  pp.  JM,  U3,  an 


(Will  not  some  of  the  deckel  recently  described  iult 


.    (Hare  you  looked  a 


boll  what  will  not  paw  throogh  for  aboat  a  quarter  of 
an  hour  with  s  mttable  quantity  of  water.  Strain  that, 
and  add  ialt  and  flour  with  tbe  pulped  nth;  thauilmmer 
tor  three  or  foal  mlaates,  and  whu  nearly  ooal  add 


hci  Tlnegar  and  bottle  tbe  ea**nns     Ton  can  rsiy  she 

ug.orhanei*  pollrht  What  lilt  to  doV  ' There  are 
recipe*  la  hack  Tolumea.)—  ATTICL'S.  (Bunrly  u  a 
place  libs  Cardiff  auch  letormatlon  could  be  otrtarssd. 

— b!  C°  ii.  c, What  li  to  prarent  the  rteam  ccwhaauur 
when  kept  in  contact  with  the  water  r  What  object  it 
It  dcilnd  to  attain  ?     9.  The  iteam  wonld  either  hlew 

we  are  afraid  that  would  be  Tory  little,  while  there 
would  bearory  great  expenditure  of  fael.    &  Ueeiens 

Tvbo.  (Bee  Index  last  iatoeu.)— Oistri  (A  print. 
See  Ganot'a  "  PhJ.lo^,■'  or  back  rolnmea-l-IL  T.   (use 

U.S.  (YOU  willftndaouio  iniormatloo  from  perwmal 
experience ;  but  why  not  take  tha  ornclal  publloatloaj 
and  the  ''AnitnllaoHasdhook,"  liaued  b;  Gordon  and 
Gotoh.)  —  BSMOTEiss.  (Preiumably  yon  nioaa  the 
famoni  eiperfmenti  OB  the  Bedford  Canal,  in  whU  It 


n.]— Sons.  (Tbst 


s^ysss 


lings.)— Kovicn. 
bllity  of  the  Wlm 


J  Ann  A.  FABHurt 


■eon  glreu  In  beck  uuotbanL)- 

d  keol  with  bolls  In  It,  aad  pu* 

bottom  of  your  mudel  jacbL)- 

(Apply  to  the  adTertian.   We 


■nrely  explain.)— H.  S*kh. 
already  deaorlbod  it— eome 
(Will; — •■•-•'--'—'• 


;.  Jul, 


jo.)-a.  c      . 

1  too  kindly  elnoldals  year  query  ?)— T.  LUDHAI. 

,  thej  would  be  llltgltimate  in  the  eyei  of  tfaelai.) 

— Ff lslo.  (Wet  tbe  dog'*  coat  thoroughly  elU 
paraffin  oil.  taking  can  thai  the  parultea  get  a  daw. 
After  o  few  minutes  wash  thoroughly  with  oca 
ol  ths  dog  nap*.  From  yoar  description  they  art  dec 
lice.  Any  ayttem  of  loology  wonld  have  ahown  yis 
that  the  dog  belong!  to  the  order  CarnlTora.J-W.  fl. 
KUSSKLL.  (For  ousting  and  polishing  pebble*  see  pa 
til,  Ml,  Vol.  XLV.    Wo  do  not  think  tn^re  Ii  a  niit 


cited  t 


grates,  why  not 
called,— J  ■*■■- 


freehold,  your  elder  brother 
has  done.    U  leaacbold,  all    ' 

Bi:M,  tb*  legal  editor  of  tbe 


.    (Writ 


i  No.  il», 


f    llall-cosrt,  rX)- 
(If  the   pnpulf  i 

.    legally  take  alLaiai 

all  ahould  be  ulrlded  ejaalL 
utercs*e.cpj|ultJ»r.*r*uae. 
(be  W-xtff  ™*rr  oisrstlfj- 


take  out  proTulanal  p 


oMr.  T 


beet  w*  know.]— TKHax.  (Legal  qnerai  mssi  >i 
addrened  to  sir.  Wethorfl'l  1  la  the  oalumu  he  etmh 
the  Wrrtlf  Tlmti  and  AiAoJ—  V.  B.  FoWLI.  (B 
would  osrtaloly  be  better  to  reply— at  any  aft 
to  ths  qanl.looi  aiked-  -in  tbeae  ooluuins.  Atpnsaf 
many  readers,  and  weonne:rc<,aroa  little  intbceaU 
— Lchbk,  (Btook  Binhange  gambling  1*  qnluoasi* 
our  province.  Tory  '*w  people  an  nudantasd  fc 
lying  itateoeata  of  tha  ■■  buaket-*hop  "  keeper*.) -J. 6 
Hoiranssr.  [The  *ob*tltatloa  of  a  durmer  sdadrrb 
ud  only  ellsctiuil  remcily.) 


lobrloos 


Mr.  O.  B.  HunMi,  the  eminent  Medici  UsctrUs 
.dlDraaui  ol  ti.  >«U.raia«l  Jdwrot"""  I'll  Cn*aSa, 
iMdL  fnw).  maj  ba  eennltei.  aaiif  trm  ef  ebalfa,  peaaBenwaT 


Brilliant  Ijioqubt  I>yea.-  Theoe  sin  be; 
duced  (aooording  to  the  Mttallarbtittx)  la  tfc* 
lowing  manre'  : — Half  drachm  of  boraoio  *oi,-\ 
drsohmsof  whiW  ibsllsc,  lSdraohmso(mattk,isi 
"  'lanllia  oopal  arc  dissol.ed  in  Humid 
alcohol.  It  i*  left  at  rest  for  at  tetttH 
hours,  and  during  that  time  ii  oocuionallj  *f 
tatsd.  Three)  drachms  of  Venetian  tuipenBxs* 
then  added,  and  shaken  until  the  Utter  hsi  os« 
thoroughly  mixed  and  dissolred,  after  wbai  us 
whole  ii  thoroughly  fltared.  Tha  oolourlesi  In0"* 
oan  be  dyed  with  all  kinds  of  non-acid  «ao*rill 
matters  whioh  srs  eoluble  in  aleoboi,  ud  rA* 
uhould  be  prsTionjly  duaolTed. 

Paperhsururara'    Faate).— Paperhsagert'  ("* 
ii  beet  msde  by  first  beating  the  water  to  boiUlj 


it*  *ouring,>oi 
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MICROSCOPICAL      ADVANCES.- 
XZZIT. 

By  Dr.  Botstoh-Pioott,  M.A.  Cantab., 
F.B.S.(  F.B.A.S.,  Memo.  Boy.  Coll. 
Physicians  ;  Fall.  Cambridge  Phil.  So- 
ciety ;  formerly  Follow  of  St.  Peter's 
College,  Cambridge. 

1m — rohea  In  Hte-h- Power  Definition — 
InMrfarnnonii,    Disappearances,    and    Bo* 


THE  commonest  order  of  interference 
phenomena  is  seen  when  parallel  lines 
in  two  seta  intersect  each  other.  These 
appearances  are  longer  or  shorter  as  the 
■ogle  of  intersection  is  more  or  less  acate. 

Example*.— If  two  scales  of  azure  bine 
cross  each  other  rather  obliquely,  beantif  ul 
interference  phenomena  are  developed  ex- 
actly resembling  Podnra  markings,  and  these 
markings  are  longer  or  shorter,  according  to 
inclination   of    the   parallel  ribs.     Dr.  Oar- 

E inter  has  copied  my  figure,  p.  727  ("  Reac- 
tions," 4c),  with  oat  acknowledgment. 
These  interference  markings  are  striking 
demonstrations  how  they  may  be  produced 


by  intersecting  ribs  on  scales  in  general.  (See 
annexed  figure.) 

They  are  often  beautifully  seen  in  inter- 
Meting  scales  of  ths  Lepiima  eacckarina,  and 
,  in  many  others. 

"When  double  ribs   intersect,   the   pheno- 
mena   became   more    recondite.    The  true 
of  a  rib,  considered  as  a  fibre,  is  a  set 
allel  dark  margins  of  extreme  fineness, 
surprising  equality  using  central  illumi- 
on  ;  but  the  slightest  eccentricity  produces 
black  shadow,  much  thicker  on  one  side 
—  on  the  other. 

re   suppose    two    fibres  crossing   each 
nearly  in  the  same  plane,  a  new  phe- 
lon  starts  into  view  ;  these  dark  margins 
ie  interrupted  at  regular  intervals,  and 
wholly  disappear.    (Parallel  rays  illu- 
sion answers  best.) 
f-Examples. — Still   using   the    ribs    of    thi 
a  domettica,  direct  light,  and  an  ex- 
y  fine  "  oei  "  glass,  by  Zeiss,  under  e 
r  of    1,500,   there  glance   forth   long 
!**,  or  rugec,  displaying  a  sharp,  glitter- 
definition.    Indeed,    the    ribs    appear 
,  with  an  exquisite  polish.    Bat  the 
»t   focal    change   presents  a  different 
.  4  (demonstrating  exquisite  construction 
Kthe  optical  parts).     The  long  ribs  appear 
Solutely  structureless.     Bnt  in  a  deeper 
Sal  plane  they  appear  double,  whereas  in 
uuch  higher  plane  the  markings  spring 

,    now,   the    angular    aperture   of    this 

>us  lens  be  reduced  as  well  as  that  of  the 

[wiser,  and  if  I  raise  the  focal  plane  by 

minute  changes,  there  appear  losenge- 

«d  interferences  of  a  dark  colour,  which 

May  places  appear  perfectly  continuous. 

.  will  now  introduce  an  experiment  which 

.prised  me  exceedingly — the  appearance  of 

{Qlarly  abrupted  interference  Unas. 

TOL.  XLTXX— No.  1301. 


Data.— Wray  "half  inch  "of  44*  as  oon- 
jnser  ;  eye-tube  lOin. ;  C  eyepiece;  nice 
daylight,  though  cloudy.  Index  collar 
39".  Pow.  and  Leal,  immersion,  £  water. 
Result :  the  ribs  are  mottled  blue  and  rose 
colour,  but  continuous,  beautifully  shaded  off 
with  regular  chroma  tie  patches,  pink  beads 
peeping  between. 

Another  &  of  exceedingly  fine  quality,  its 
screw  collar  having  two  and  a  half  full  turns. 
Light,  as  before  (immersion  with  water). 
Highest  possible  focal  plane ;  no  beads  are 
seen  whatever,  only  the  standard  optician's 
markings. 

The  development  of  these  focal  lines  in  a 
plane  above  the  ribs,  and  of  a  discontinuity 
in  the  rows  of  spherules,  in  this  scale  (i*. 
domett  lea)  is  the  most  exquisite  order  of 
transcendental  definition  ever  accomplished 
by  their  discoverer  and  observer.  Castor-oil 
succeeded  well,  gold  chloride  better.  Broken 
lines  of  dark  spherules  made  also  their  ap- 
pearance, as  in  the  accompanying  figure. 

The  focal  lines  play  from  right  to  left  with 
a  change  of  focus  and  a  change  in  the  obli- 
quity of  the  illumination. 

Disappearances  and  Beappearanoos. 

Beneche,  of  Berlin,  constructed  for  me  a 
very  fine  1-lGthimm.  This  glass  jnst  touches 
the  cover  glass  of  a  fine  slide  of  Fodura 
domatica.  Its  very  best  adjustment  causes 
the  cover  to  lightly  compress  the  scale  in 
view.  The  contained  scale  oil  is  seen  to  flow 
within  and  permeate  the  flattened  sac.  In- 
stantly a  row  of  very  dark  beads  vanishes. 
Using  the  screw-collar  as  a  fine-focussing 
adjustment,  bead  after  bead,  one  at  a  time, 
can  either  be  obliterated  by  extra  pressure  or 
be  recalled.  That  part  of  the  molecules 
which  remain  touching  the  cover  maintain  a 
dark  appearance.  They  lie  in  rows,  by  twos 
and  threes,  forming  anastomosing  Vs.  The 
contacts  can  also  be  made  to  reappear 
disappear  at  will  by  varying  the  pressure. 

Under  the  most  careful  collar  correction 
intensely  black  spherules  appear  to  occ 
like  dust-shot,  the  surface  of  each  rib. 
it  seldom  happens  that  the  thickness  of  the 
cover  glass  precisely  allows  the  exhibition  of 
transcendently  fine  definition. 

Notwithstanding  the  severe  treatment  of 
these  delicate  structures  by  compression,  tba 
scales  in  two  days  entirely  recovered  their 
former  appearance,  so  that  I  ventured  with 
this  precious  scale  once  more  to  drive  the  oil 
along  its  many  channels.  (These  scales  are 
always  full  of  Poduraoil.) 

The  mystery  of  the  recondite  structure  of 
these   scales    is    thus    completely  revealed. 


Y-sbaped  rows  of  dark  spherules  in  contact 
anastomose.  Pressure  brings  both  upper 
and  lower  sets  into  a  rare  prominence.  Cross- 
ing bars  are  composed  of  double  beads.  The 
markings  are  obliterated  when  the  oil  drowns 
the  ribs,  and  oil  globules  flash  up  and  down 
showing  focal  points  of  light.  The  scale  can, 
so  to  apeak,  be  kneaded  ;  but  the  original 
form  is  again  recovered  after  resilience  and 
rest  have  played  their  parts. 

Once,  when  resilience  had  re-established 
form,  I  caught  sight  of  a  deubled-up  scale, 
showing  its  true  natural  edge  and  its  profile 
at  the  line  of  flexure,  marked  with  sharplv- 
defined  ribs,  quite  black,  curving  over  the 
convex  edge,  displaying  minute  hollows 
between  each  rib.  I  once  observed  thei 
thing  with  a  1-oOth  on  Pod.  curvicollh. 

All  observers  had  hitherto  declared  the 
line  of  flexure  absolutely  straight  and 
smooth,  without  any  protuberances  at  the 
folded  edge.  This  would  happen  if  by  hard 
pressure  the  scale  were  flattened  down. 
{To  be  continued.) 


ASTRONOMY  FOR  AMATEURS.* 
THE  large  and  steadily -increasing  army 
of  amateur  astronomers  has  been  the 
main  origin,  we  suspect,  of.  sundry  useful 
works  which  have  been  added  to  astronomical, 
literature  within  recent  years,  for  although. 
all  cannot  afford  to  purchase  really  good  . 
instrumental  appliances,  many  are  now 
studying  the  science,  or  its  rudiments  at  any 
rate,  simply  to  understand  something  of  the 
meets  of  the  starry  heavens.  The  work 
hich  has  been  edited  by  Mr.  Oliver  is  a 
practical  manual  of  telescopic  research  in 
all  latitudes  adapted  to  the  powers  of 
moderate  instruments,"  and 'it  is  of  especial 
value,  because  the  various  subjects  are  treated 
by  specialists,  the  contributors  being  T.  W. 
Backhouse,  S.'W.  Burnham,  J.  Band  Capron, 
W.  F.  Denning,  T.  Gwyn  Elger,  W.  B. 
Pranks,  J.  E.  Gore,  Sir  H.  Orubb,  and  E.  W. 
Maunder,  while  many  valuable  suggestions 
were  offered  by  amateur  and  professional 
astronomers  whose  names  are  well  known 
to  our  readers.  As  the  editor  pertinently 
observes,  "for  successful  results  to  be  ob- 
tained with  small  or  moderate  instruments, 
it  is  absolutely  necessary  that  the  work  be 
selected  with  strict  regard  to  the  powers  of 
the  tool  and  the  capabilities  of  the  worker." 
The  observer  whose  instrumental  power  is 
limited  to  a  three-inch  telescope  cannot  ex- 
pect to  do  good  work  in  measuring  double 
stars,  and  one  whose  keenness  of  vision  may 
be  excellent,  but  who  is  unable  to  distinguish 
colours  definitely,  should  not  attempt  to  work 
on  stellar  chromatics.  This  is  a  manual  for 
the  practical  worker — amateur  thongh  he  may 
he— and  as  such  it  differs  from  those  works 
which  are  rightly  regarded  as  popular 
treatises  on  astronomical  subjects.  It  is 
meant  to  fill,  and  it  does  fill,  a  place  of  its 
own,  while  the  editor  recommends  the 
young  telescopist  in  search  of  the  beauties 
of  the  firmament  to  begin  with  Proctor's 
"  Half-hours,"  Capt.  Noble's  "  Hours  with  a 
Three-inch  Telescope,"  and  later  on  to  pro- 
cure Webb's  invaluable  "  Celestial  Objects." 
In  his  preliminary  chapter  Mr.  Oliver  ob- 
serves that  astronomical  science  owes  much 
to  the  work  of  amateurs,  by  which  term  ha 
means  those  who  have  but  a  limited 
equipment,  and  he  proceeds  to  point  out 
how  those  who  are  willing  to  take  up  the 
study  of  any  branch  can  best  serve  to  pro- 
mote astronomy.  Beferring  to  "  Amateurs 
abroad,"  we  think  the  editor  is  scarcely  just 
to  Australia  when  he  says  that  the  telescopes 
to  take  advantage  of  its  cloudless  skies  are 
few  and  far  between.  Our  own  columns 
have  contained  many  excellent  letters  from 
correspondents  in  Australia,  and  we  believe 
Mr.  Tebbutt's  example  will  before  long  be 
widely  imitated.  Chapter  II.  is  by  Sir 
Howard  Grubb,  and  deals  with  the  choice  of 
a  telescope  and  the  method  of  working  it, 
with  a  note  on  small  observatories  for 
amateurs.  This  chapter  has  some  useful 
additions  in  the  shape  of  notes  by  Mr.  W.  S. 
Franks.  Sir  H.  Grubb  says  that  one  of  the 
mistakes  made  by  beginners  is  the  crowding 
on  of  too  much  magnifying  power  ;  and  he 
points  out  that  the  lowest,  possible  power 
which  will  show  an  object  is  always  to  bo 
chosen.  Having  given  hints  on  the  selection 
and  use  of  the  telescope,  Chapter  III.  (by 
Mr.  Maunder)  naturally  is  devoted  to  the 
Sun,  though  the  great  luminary  is  probably 
not  a  subject  that  many  amateur  observers 
would  care  to  take  up,  except  from  the 
spectroscopic  and  photographic  points  of 
view.  (We  may  mention  here  that  Mr. 
Oliver  is  preparing  a  work  which  will 
be  a  practical  manual  of  astronomical 
spectroscopy  and  photography,  and  be 
entitled  "  Celestial  Physics.")  The  next 
chapter  is  rather  a  long  one,  and  is  devoted 
the  Moon.  As  no  initials  are  appended 
presume  it  is  a  compilation  by  the  editor 


D  (JL.1V  KB.     taulWL '.  \4tBWBttU 


Billed  bj  JQU.S  L.«w 


94 


ENGLI8H  MECHANIC 


of  various  contribution!  tent  him — some 
notes  from  Mr.  Gwyn  Elger  no  doubt ;  bat 
it  is  an  epitome  of  selenography,  with  an 
index  map  of  the  lunar  Bnrfaca.  Chapter  V., 
the  Planets,  bears  the  initials  of  Mr.  Den- 
ning, and  the  next,  devoted  to  "  Comet- 
Seeking,"  is  also  by  the  same  writer.  The 
chapter  on  double  stars  bean  the  well-known 
initials,  S.W.  B.,  and  ia,  therefore,  evidently 
by  a  past  master  in  the  art  of  double-star 
observing;,  while  it  is  accompanied  by  a  use- 
ful appendix  from  the  pen  of  Mr.  J.  E.  Gore, 
who  also  apparently  contributes  the  bulk  of 
the  chapter  on  variable  start.  Chapter  IX., 
on  Star  Colours,  is  signed  with  the  initials 
of  Mr.  Franks  ;  and  that  on  Stellar  Distri- 
bution is  by  Hr.  Backhouse.  Mr.  Band 
Capron  contributes  a  short  chapter  on  the 
Aurora,  and  those  on  the  sodiscal  light  and 
meteors  are,  we  presume,  compiled  by  the 
editor.  It  will  be  understood  from  what  we 
have  said  that  the  information  contained  in 
this  volume  is  suited  to  the  wants  of  the 
amateur  who  is  taking  up  some  branch  of 
practical  astronomical  work,  and  we  need 


be  welcomed  by  many  who  o 
or  are  thinking  of  purchasing 
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0    3  45-47P1 
0    2  17-12 

0  0  54-41 
11  59  39-20, 

1  58  3309 
1  57  37-C5 


At  Greenwich  Mean  Noon, 


4  49  32 
6  43  34 
8  34  56 
10  22  43 

12  6  14 

13  44  44 


1  40  14/33 
1  69  66-99 
3  19  3976 


The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  any  other  Station  is  described 
on  page  403  of  Vol,  XL VI. 

Sunspots  appear  at  uncertain  intervals,  but, 
the  minimum  being  now  past,  should  be 
watched  for  on  every  clear  day. 

The  Zodiaoal  Light  isntfll  visible  in  the  west, 
after  sunset  at  the  beginning  of  the  month. 

The  Soon 

Enters  her  Last  Quarter  at  41  3m,  past  noon 
•n  April  3rd,  and  is  New  at  Oh.  7- 7m.  a.m.  on  the 
11th.  She  will  enter  her  First  Quarter  at 
lib..  52'2m.  a.m.  on  the  19th  ;  and  be  Full  on 
the  26th  at  6h.  22- 1  m.  in  the  morning.  At  this 
lust-named  date  High  Tides  may  be  looked  for. 


Its  Moon  will  be  in  conjunction  with  Mer- 
cury at  llh.  p.m.  on  the  8th  ;  and  with  Venus 
at  one  o'clock  the  next  morning  ;  with  Saturn 
at  In.  p.m.  on  the  19th  |  with  Mars  at  lOh.  p.m. 
on  the  24th ;  and  with  Jupiter  at  In,  a.m.  on 
tho  28th. 

Is  a  miming  star  throughout  April,  but  rises 
Mo  short  -  time  before  the  Son  to  be  at  all 
favourably  situated  for  the  observer.  lie  is, 
moreover,  an  uninteresting  object  in  the  tele- 
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Oooottationa  of  (aflslsv  Mav  approach  to)  Fixed  Stars  by  the  sCoon. 


i  ;x*OrIonis 
>  \tl  Cancri 
!  |B.AC.  3337 
•  65  Virginis 
\   X  Ophiuohi 


Dark 

Dark 
Dark 

S.S.W. 
Bright 


l'i  .'■■■  i'.n 
S45  „ 
7  32   „ 


„™, 

Jl 

1* 

Bright 

26*1 

Bright 

278 

Bright 

193 

Dark 

279 

■u-3'l 

Sfl 

g.§!    Satellite. 

H. 

m 

3  (Mimas 

M  a.m. 

11 

13 

r  IHimaa 

12-3  „ 

14 

'■8  ,. 

Ik 

10-9  „ 

15 

6  jRhea 

8-3   „ 

IH 

7  lEnceladus 

11-4   „ 

14 

11  [Tethys 

1-3  a.m. 

20 

The  path  indicated  by  the  above  ephemeris 
begins  in  Aquarius  and  extends  over  a  very 
considerable  part  of  Pisces.  It  lies  in  a  very 
region  of  the  sky.  Mercury  will  be  iu 
ction  with  Venus  [!•  101  south  of  her)  at 
4b.  s.m.  ou  the  Uth. 

Is  als*  a  morning  Btar  all  through  April ;  and 
the  remarks  which  we  have  made  above  as  to 
the  uufa  To  amble  nature  of  Mercury's  position 
apply  equally  to  hers.     Her    form  continues 


Starting  from  the  confines  of  Aquarius  a 
Pisces,  Venus  then  describes  a  path  in  some 
spects  similar  to  that  of  Mercury.  The  0 
junction  of  the  planets  during  the  early  mo 
ing  of  tbe  Uth  has  been  referred  to  above. 


domes  into  opposition  to  the  sun  at  CI 
on  the  11th,  and  although  he  ha*  unfortu 
South  Deeliuation,  is  as  favourably  phv 


March 
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-&,  s*ls>#{H  be  for  some  time  to  come 
is  angular  diameter  on  the  1st  is  17-6",  mi 
is,  about  the  time  of  aotual  opposition  in- 
cases to  18-4",  diminishing  insensibly  to 
*  by  the  end  of  the  month.  For  all  prao- 
*1  purposes  the  disc  of  the  planet  is  now 
■cnlar,  and  the  chief  markings  may  be 
tectod  with  moderate  optical  power.  He  is 
lible  daring-  the  whole  of  the  working  hours 
the  ordinary  observer's  night. 


\4 

Bight 

Souths. 

Is 

Ascension 

South. 

b.     m. 

13    36-8 

7      261 

12    53-6  p.m. 

13    30-0 

e    Bit 

13     22-8 

6      213 

13     1S-5 

5      48o 

13      8't 

6      18-0 

11       6-G     „ 

*      51-4 

10    404    „ 

The    retrograde    aro     above     indicated    is 

aoribed  to  the  Northeast  of  Spies,  Virginis. 

Jupiter 


.  sooner  by  the  30th.  Henoe  towards  the  end 
April  he  is  fairly  visible  by  midnight.  Most 
fortunately,  his  great  Sooth  Declination  is 
rribly  against  his  observation  with  the  tele- 
ipe ;  his  proximity  to  the  horizon,  even  when 
the  meridian,  rendering  the  use  of  high 
ignifying  power  impossible.  His  equatorial 


11 

Right 

Souths. 

Aecensioa. 

South. 

h.    m. 

h.    m. 

1 

12    57-5 

6     23-9 

12    14-4  p.m. 

12    56-7 

5     18'9 

11      54  0     „ 

12     56-0 

5     140 

16 

12    55-2 

21 

12    544 

26 

12    53-7 

10    32-3    „ 

This  short  retrograde  aro  is  described  in  that 
blank  part  of  Virgo  whiah  lies  to  the  right  n£ 
the  4-5 th  magnitude  Btar  (I  in  that  constel- 
lation, and  commences  at  a  point  roughly  throe 
diameters  of  the  Sun  to  the  west  of  that  star. 


Is  n 


Neptui 


i  April  1st  to 


lfi  181 
16  17-3 
16    16-2 


larting  thus  from  a  point  in  the  south- 
t  corner  of  Ophiuohus,  Jupiter  will  be 
railing  towards  y}  Soorpii  through  the 
Ire  month. 

htin 
low  approaching  the  West,  and  should 
wd  for  as  soon  as  ever  it  is  sufficiently  dark 
>e  seen  to  any  advantage.  He  souths  after 
Sun  has  set  at  the  beginning  of  April,  bat 
m  the  meridian  in  bright  sunshine  at  the 
.  of  it.  He  is  in  qnadratnre  with  the  Sun 
2h.  p.m.  on  the  19th,  and  henoe  is  exoel- 
Uy  placed  for  seeing  the  shadow  of  his 
be  upon  the  rings,  beyond  which  his 
Lth  Pole  now  sensibly  projects.  His  angnlar 
atonal  diameter  diminishes  almost  imper- 
bbly  from  17"  on  April  1st  to   16-2"  by  the 


4 

Bight 

Souths. 

21 

Asoensien. 

North. 

h.     m. 

h.    m. 

20    48-8 

7    25*3  p.m. 

80    48-5 

20    47-6 

6    46'4    „ 

20    46-1 

28     44'1 

' 

8    10-2 

20    41-3 

5    496    „ 

Snooting;  Stan 
Are  somewhat  more  numerons  in  April  than  in 
either  March  or  May.  Showers  may  be  antici- 
pated between  the  9th  and  the  13th ;  from  the 
19th  to  the  23rd,  and  again  from  the  26th  to 
to  the  30th. 

Greenwich  Kean  Time  of  Southing  or 
Ton  of  the  Principal  Fixed  Stars  on 
the  Nisrht  of  April  1st,  1SS8. 

Star.  Souths. 

b.  m.    a. 

pCanori  7  28     7-17  n.m. 

<   Utblc  Maioris 

"  Hydne  

Begnlns  

a  Urse  Majoris 

-   Corvi...        ,';.'        '", 

y '  Virginia       

«  Cannm  Venatioorum 
Spioa  Virginis., 


.     8  39  34-37  , 

.     9  19  47-23  , 

.  10  14    3-38  , 

.  10  30  56-03  , 

.  11  21  25-35  , 

.  11  52  57-09  , 

.  12    7  4304  , 


The  method  of  finding  the  Oreenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in  th. 
above  list  for  any  othor  night  in  April,  as  ah'  ' 
that  of  determining  the  local  instant  of  it: 
Transit  at  any  other  station,  will  be  found  ot 
p.  404  of  Vol.  XLVI. 


of  vibrations  made  per  second  by  theribratiag 

body;  tho  loudness  depends  on  the  size  of  the 
vibration  set  up,  or  amplitudt,  so  that  ■  small 
Sag  at  the  same  rate,  can. 
nut  give  such  a  loud  sound  is  a  big  one. 

On  the  purity  or  mixture  of  pitches  depends 
the ';  timbre,"  '-clnng-farbe,"  or  "clang-tint " 
of  the  sounds  heard.  Musical  sounds  may  bo 
defined  as  tho^'  i:i  ivhiohthe  vibration*  succeed 
each  other  in  gmn  rhythmical  order.  Xoises 
are  set  np  by  vibrations  having  no  rhythmic 
relation  to  each  othor. 

§  2.  Jtepmduct  in*  of  Souitdi. — It  is  evident 
by  a  consideration  of  the  above  section  that  it 
is  possible  to  rtpi-rditce  exactly,  at  any  time 
and  at  any  place,  any  given  sound— ba  it  loud, 
soft,  high  or  low,  rich  or  poor,  musical  or  noisy 
— providing  we  est  si  reproduce  at,  or  convey  to 
any  jiivt-n  spot,  ihr  vibrations  which  originally 
gave  rise  to  that  sound ;  and,  moreover,  that 
tbe  sounds  thus  reproduced  may  be  made  softer 
by  diminishing  tha  amplitude  of  tho  repro- 
duced vibrations,  without  altering  the  number 
irietj-  of  vibration,  the  pitoh  and  general 
characteristics  remaining  the  same.  On  the 
other  hand,  if  the  amplitude  of  the  vibrations 

increased,  the  loudness  of  the  reproduced 

ind  will  bo  increased  in  like  manner  -  and, 
lastly,  if  any  ot  the  vibrations  be  suppressed 
or  strengthened,  a  modification  in  the  general 
character  of  the  sound  reproduced  will  take 
place. 

I'erhapa  some  of  the  older  among  my  readers 
may  remember  a  musical  illusion  of  a  very 
pleasing  character  which  was  exhibited  in 
London  some  years  ago,  in  which  a  grand  piano 
standing  in  the  centre  of  a  raised  dais  emitted 
musio  without  any  visible  performer.  The 
sounding-board  of  this  instrument  was  in 
elastic  connection  with  a  long  cylindrical  rod, 
the  lower  end  of  which  rested  on  tho  sounding- 
board  of  another  piano,  which  was  being  played 
npou  in  a  room  in  the  basement  of  the  build- 
ing. The  vibrations  Bet  up  by  tho  performer 
on  the  piano  on  the  lower  floor  were  communi- 
cated in  all  their  complexity  and  variety  to 
le  sounding-board  of  the  instrument  aboye, 
ith,  however,  a  little  loss  in  amplitude,  so 
that  a  similar  sound,  but  somewhat  weaker, 
■ppeared  to  arise  from  this  second  piano. 


le   same  constella- 

es  into  opposition  to  the  Son  at  1  p.m.  on 
lth,  so  that  he  is  now  as  favourably  placed 
is  observer  as  he  will  be  for  some  time  to 
*,  being  visible  throughout  the  whole  of 
working  night  of  the  ordinary  amateur 
rrer.    His  diameter  subtends  an  angle  of 


OH  THH  "H.  Y."  AMD  OTHER 

TELEPHONES.' 
By    S.    B.    Bottoite. 

HAVING  been  requested  by  several  of  the 
readers  of  "  Ours  "  to  reproduce  certain 
articles  in  which  the  telephone  invented  by 
H.  B.  T.  Strong  ways  was  originally 
described,  I  hasten  to  comply.  In  order  to 
render  the  articles  as  complete  as  possible,  and 

facilitate  comprehension  by  such  as  have 
not  traced  the  telephone  from  its  infancy,  1 
propose  giving  a  brief  outline  of  the  principle* 

which  the  action  of  the  telephone  depends, 

well  as  glancing  at  such  forms  as,  from 
their  originality  or  clearness  of  articulation. 
merit  consideration. 

51.  Savnd.— When  elastic  bodies  are  caused 

undulate  or  vibrate,  and  these  vibration? 
oommunioato  themselves  to  the  delicate  mem- 
brane known  as  the  "  drum  of  the  ear,"  sound 
becomes  perceptible.  Not  all  vibrations  are 
capable  of  thus  awakening  sound  in  the  human 
ar,  the  extreme  limits  lying  between  16 
ibrations  per  seoond  on  the  one  hand  and 
40,000  vibrations  on  the  other.  It  is  also  note- 
worthy that  the  power  of  hearing  acute  sounds 
(those  which  require  a  very  great  number  of 
vibrations  per  second  to  elicit  them)  varies  iu 
different  individuols.  Many  a  time  have  I 
heard  the  air  literally  thrilling  with  the  sharp, 
shrill  shriek  of  bats  on  a  summer's  eve,  while 
a  friend,  whose  attention  I  endeavoured  to 
direct  to  the  sound,  declared  that  absolute 
silence  reigned.  Sounds  differ  from  each 
other  in  several  points— vix.,  they  may  be  high 
or  low,  loud  or  soft,  pure  or  compound,  musical 
or  noisy.  The  difference  between  high  and 
low  sounds,  or  "  pitch,"  depends  on  the  number 


ELECTBIC  ALABM  CLOCKS  AND 
WATCHES. 

ALABM  clocks  whioh  can  be  set  to  mecha- 
nically sound  a  gong  at  a  specified  time 
have  been  for  many  years  past  used  by  those 
who  have  require!  to  be  awakened  in  the  morn- 
ing from  their  ton-soand  slumbers  in  order  that 
they  may  proceed  to  their  work,  and  into  a 
great  number  of  households  have  such  clocks 


•  All  rlfhts  rtMrvsd. 


many  homes  for  electric  bell-ringing,  fire  aad 
thief  alarms,  and  telephone  working,  a  demand 
has  arisen  for  clocks  so  fitted  that  upon  two 
contacts   being  mechanically  closed  at  a  set 
time  thoy  shall  ring-  an  electric  bell.     Such  a 
clock  can  be  used  for  other  purposes  than  for 
that  already  mentioned.    For  instance,  time 
signals  can  be  given  in  any  part  of  a  factory, 
hospital,  or  other    building,    the    bell   being 
placed  in  any  required  situation  away  from  the 
as  it  is   not  necessary  in  an  electric 
that  the  clock  and  bell  should  be  to- 
gether.     The  clock  may  be  in  one  department 
hich  it  is  of  most  use,  and  the  bell  in  the 
l  or   department  in  which   it  is   required. 
The  battery  power  may  be  supplied  by  those 
cells  which  are  already  being  used  for  giving 
nt  necessary  for  ringing  the  call-bells, 
the    telephones,  or  igniting  the  gas 
throughout  tho  building ;  thus  a  clook  may  be 
caused  to  sound  an  alarm  in  any  one  room  or 
department,  or,  indeed,  for  the  whole  building, 
at  a  specified  time,  or  it  may  be  so  arranged 
that    alarms    may     be    given    by    this    one 
clock    in    different     rooms,    each    room    at 
a  different  time,  the  several  bells  being  con- 
nected to  separate  contacts  on  the  clock.    In 
the  United  State.-!  of  America  clooka  eleotrio- 
ally  fitted  are  largely  used  in  connection  with 
tho  system  of  call-bells  and  thief  alarms  ;  the 
whole  system  bi-iny  controlled  by  one  contact 
which,  upon   the   uousehoid  retiring  for  tl 
night,  is   automatically  olosed    by  the   olO" 
_   until  morning,  the  detector  being  then1 , witch. 
J  off  by  the  clock.    The  servant  can  proceed  ■ 
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open  the  doors  and  windows  without  fear  of 
uselessly  arousing  the  slumbering'  inmates. 

Clocks  whose  motive- power  id  electricity  ire 
in  use  to  some  extent,  as  Also  are  those  instru- 
ment* which,  by  a  special  mechanism,  elec- 
trically control  a  system  of  dials  plaoed  in 
various  parts  of  a  building  or  (in  some  oases) 
a  town  :  again,  there  are  clocks  now  made  that 
never  ran  down,  the  spring  being  kept  at  a  uni- 
form degree  of  tension  with  regard  to  the 
escapement  that  snch  an  operation  as  a  periodi- 
cal winding  is  not  required,  the  winding  being 
effected  by  means  of  an  electro-motor  within 
the  case  of  the  clock,  a  constant  current 
battery  of  a  few  cells  supplying  the  necessary 
current. 

But  it  is  not  so  mnoh  of  clocks  so  fitted  that 
we  now  write.    Our  illustration  represents  a 


single  cell  would  have.  Thus,  if  two  cells, 
semi-cylindrical  ;  if  three  or  more,  of  such  a 
form  that  their  section  through  their  shortest 
dimension  is  a  sector  of  a  circle.  Or,  if  there 
are  two  or  three  cells,  they  may  be  oblong,  so 
that  when  placed  together  they  form  a  square  ; 
or,  if  there  are  fonr  cells,  square  in  section,  and 
of  snch  dimensions  that  when  plaoed  together 
they  build  up  into  the  form  of  a  larger  square. 
The  celts,  whether  one,  two  or  more,  are  placed 
within  an  outer  containing  vessel,  which  may 
of  metal,  ebonite,  or  any  suitable  material, 
taking  the  precaution  to  insulate  the  cells  from 
:aoh  other  and  from  the  outer  containing 
esse!  if  the  latter  be  a  conductor,  and  also  to 
prevent  the  liquids  in  the  cells  escaping.  The 
cuter  containing  vessel  is  fitted  with  a  cover, 
which  may  be  of  metal,  ebonite,  or  other  snit- 
ible  substance.  In  some  cases  the  incandescent 
lamp  is  attached  to  this  cover.  In  the  centre 
of  the  cover  isa  flange  or  collar,  with  a  bayonet 
joint  rising  from  it,  and  in  the  circular  space 
inclosed  by  this  collar,  are  arranged  two 
springs  or  plunger  connecting  pieces,  insulated 
from  each  other  and  from  the  cover.  An  in- 
candescent lamp  with  terminal  connections 
known  as  bottom  caps  is  used  ;  that  is,  the 
ends  of  the  filament  are  connected  to  two  brass 
plates  beneath  the  lamp,  so  that  when  the  lamp 
is  affiled  to  the  caver,  these  brass  plates  make 
connection  with  the  springs  or  plungers  below, 


watch  which  is  fitted  to  give  an  alarm  when 
connected  with  an  electrio  bell  in  a  way  simi- 
lar to  the  clocks  above  mentioned.  It  has  been 
introduced  by  Messrs.  King,  Mendham,  and 
Co.,  of  Bristol,  It  possesses  certain  advant- 
ages over  a  clock,  inasmuch  as  it  is  portable, 
and  oan  be  worn  in  the  pocket  by  day,  and  is 
connected  up  to  a  bell  and  battery  in  the  act 
of  placing  it  upon  its  stand  at  night.  It  is 
provided  with  an  insulated  ring  fitted  with  a 
small  platinum  stud,  against  which  the  hour- 
hand  as  it  moves  over  the  stud  makes  contact, 
closing  the  circuit  and  ringing  the  bell.  The 
graduation  being  carried  right  round  the 
watch-dial,  it  is  possible  to  set  the  alarum  to  go 
off  at  the  minute,  which  cannot  always  be  done 
with  a  clock,  though  the  contacts  may  be  ar- 
ranged as  carefully  as  possible.  Such  an 
arrangement  is  specially  useful  to  travellers, 
as  a  small  battery  and  bell  can  easily  be  car- 
ried, which,  besides  the  watch,  are  all  that  is 
required.  It  has  been  suggested  that  when  a 
traveller  does  not  wish  to  burden  himself  with 


stand,  by  a  short  length  of  donble  wire,  to  the 
springs  of  his  bedroom  push,  which  is  con- 
nected to  the  system  of  electrio  bells  through- 
out the  hotel,  thus  calling  up  the  servant,  who, 
in  his  turn,  oan  awaken  the  sleeping  owner. 


being  pressed  down  upon  the  pad  which  clo- 
the cells,  excludes  the  surrounding  air  at  t 
same  time  that  contact  is  made.     Between  t 

!  and  the  cells  is  an  indiarnbber  pad, 
other  suitable  substance,  so  that  when  screw 
down  it  shall  prevent  the  egress  of  the  liqu 
-*     'd  the  lamp  be  inverted.    In  some  casa 

:h  is  used  inside  the  outer  contain] 
vessel,  turned  by  a  suitable  handle  outside, 
turn  the  lamp  on  or  out ;  and  in  ccrti 
oases,  as  in  the  lamp  for  deputies,  fireim 
tea.,  who  are  required  to  test  for  gas, 
testing  apparatus  is  added,  which  may  bi 
platinum  wire  within  a  wire  gauze  and  heal 
by  a  portion  or  the  whole  of  the  lamp  currag 
this  being  controlled  by  a  suitable  switch  I 
tached  to  any  convenient  part  of  the  body 


WALKER'S  ELECTRIC  SAFETY  LAMP. 

IN  the  annexed  engraving  we  illustrate  the 
Miner's  electrio  safety-lamp  patented  by 
Mr.  S.  F.  Walker,  of  Cardiff  whioh,  we  believe, 
bus  been  found  to  work  well  in  practice.  The 
battery  consists  of  one  or  more  galvanio  cells, 
according  to  the  amount  of  light  required,  and 
the  form  of  lamp  used.  The  cell  is  constructor. 
by  taking  an  outer  containing  vessel,  made 
wholly  or  carbon,  or  of  any  metal,  and  insn' 
this  carbon  cell  or  metal  cell,  placing  a  cell 
diaphragm  of  porous  earthenware,  or  oth 
suitable  material  ;  within  this  porous  cell  the 
positive  or  generating  element  is  suspended,  am 
it  may  be  of  tine,  iron,  or  any  other  substance, 
which  will  form  with  the  snbetance  of  which 
the  outer  containing  vessel  is  composed,  a  gal- 
vanic cell.  The  zino  or  other  substance 
is  immersed  within  the  porous  cell,  in 
dilute  sulphuric  acid,  or  any  other  suitable 
electrolyte  ;  and  in  the  space  outside  the 
porous  cell,  within  the  outer  containing  cell,  i 
placed  a  suitable  oxidant,  such  as  bichromate 
of  potash,  nitrio  acid,  or  any  other  substance 
proper  to  the  combination  and  that  will 
neutralise  the  hydrogen  gas.  If  only  one  cell 
U  used  in  connection  with  the  lamp,  it  is  made 
of  a  cylindrical,  square,  or  any  other  suitable 
form  ;  but  if  two  or  more  cells  are  used,  they 
arc  made  of  such  a  form  that  when  placed 
together    the/   tako  the  same  form   that  the 


removed  except  in  the  lamp-room,  a 
a  handle  for  the  miner  to  carry  it  by.  Wh 
it  is  fixed,  the  lamp  is  plaoed  on  one  side 
the  containing  vessel  in  the  focus  of  a  pa: 
bolic  reflector,  and  the  aperture  of  the  reflect 
is  closed  fay  a  lens,  arranged  to  throw  a  ho 
lontal  beam  when  the  lamp  is  held  in  avert! 
position.  The  figure  shows  the  battery,  las 
reflector,  and  lens,  complete,  with  the  lamp 
the  side  of  the  vessel,  and  with  a  section  aha 
ing  the  arrangement  of  the  cells  when  two  I 
used,  a  is  the  positive  element,  of  slno  or  otl 
metal  ;  b  is  the  inner  solution ;  e  the  pen 
cell ;  d  the  outer  solution ;  s  the  carbon 
metal  cell  ;  /the  outside  containing  vessel 
the  lens  ;  ft  the  reflector  ;  i  the  stopper  of  ind 
rubber,  or  other  suitable  material  ;  i  u  the 
candescent  lamp. 


and  the  incandescent  lamp  is  held  in  place  by 
the  bayonet  joint,  and  a  projecting  pin  on  the 
base  of  the  lamp.  Ontsida  the  incandescent 
lamp  is  fixed  a  glass  shade  or  cover,  made  with 
a  flange,  and  held  in  place  by  another  flange 
the  cover,  made  airtight  by  means  of  another 
wasber.  This  space  between  the  incandescent 
lamp  and  the  projecting  glass  may  be  filled 

with  water  or  an  inert  gas.    The  plunge 

springs  have  connecting  wires  under  the  a 
which  may  be  attached  to  springs,  making 
nection  with  the  springs  connected  with  the 
cells.    In  other  cases  the  incandescent  lamp  *- 
fried  to  the  bottom  of  the  containing  case,  in 
similar  manner  to  that  described  above,  or  i 

ic  side.  In  either  case  the  final  connection 
..  hioh  causes  the  current  to  pass  through  the 
incandescent  lamp  may  be  mode  by  placing  the 
cover  before  described  on  the  containing  vessel. 
To  effect  this,  the  connections  from  the  incan- 
descent lamp  and  from  the  cells  are  brought  up 
to  suitable  springs  or  connecting- pieces  above 
the  rubber  pad,  so  that  when  the  cover  is  off 
the  tension  of  these  springs  holds  them  ont  of 
contact  with  each  other,  but  when  subject  to 
pressure  from  above,  as  by  putting  the  cover  in 
place,  they  come  into  contact  with  each  other 
and  allow  the  current  to  pass.  In  the  cover  is 
another  rubber  or  other  suitable  pad,  which, 
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A  TEN-GUINEA  prise  essay  competition 
"The  Bast  Hesns  to  Emptor  the  Barpl 
Labour  in  ths  Engine* ring  Trade,"  is  bii 
arranged  by  Mr.  S.  Monkhouse,  for  the  three  b 
suayi  on  the  above  subject,  open  to  all  link 
holders.  Members  and  non-members  are  invil 
to  compote,  la  addition  fifty-two  other  print,  w 
be  offered  to  ordinary  ticket-holders,  twel™ 
them  suitable  for  ladies.  Total,  fifty-five  prii 
valued  £246 ;  tickets  6d.  sash.  Ordinary  ties 
holders  will  have  ths  chauoe  of  winning  a 
essayists  two,  and  bookttoldera  three  prizes.  Tide 
lied  by  the  branch  secretaries  and  offia 
holders  will  be  allowed  a  liberal  communi 
on  the  tickets  they  sell. 

Mr.  MonkhooH  will  be  glad  if  any  meat 
will  assist  in  carrying  ont  this  prise  essay  ootoj 
tition.and  will  be  pleased  if  they  will  communis 
with  him.  It  is  no  easy  task  to  move  a  largess 
wheel  with  62,000  teeth,  however  smooth  the  b* 
logs  may  be ;  but  a  raw  willing  hands  worti 
together  In  unity,  to  make  a  pinion,  and  gttt 
properly  with  the  large  wheel,  we  may  no!  <m 
move  it,  but  keep  it  going  iu  the  right  directs 
and  we  hops  to  a  good  purpose,  A  oommitte*  « 
be  selected  from  tha  members,  who  will  vonch  i 
ths  competition  being  fairly  and  honestly  earri 
ont.  Mr.  Monkhouse,  now  a  member  of  the  Dt] 
ford  Branch,  and  36  years  in  the  society,  w 
transact  the  business  as  secretary.  All  lath 
should  be  sent  to  IS.  Monkhouse,  li,  Thandl 
Villas,  Bromley,  Kent. 


MANET'S  INDUCTION  TOP. 

THE  induced  currants  developed  in  susMi 
mstal  in  motion  in  magnetic  fields  a 
splendidly  shown  by  the  classic  experiment  n 
Fouoault s  disc  Bnt  this  latter  is  somewhat  tost) 
and  oomplioated,  and  so  we  think  it  of  if  "~~* 


Isr  apparatus,  am. ...  -,,..-.  — 

devise  well  snows  ths  existence  of  tht  inao 
tion  currents  that  manifest  themselves  thnW 
meohanical  repulsion,  and  that,  although  pal 
doxioal  at  first  sight,  are  quite  easily  eipjaissa. 
This  little  device,  which  is  constructed  bj  * 
G.  C.  Manet,  manufacturer  of  electric  appsisB 
consists  of  a  shut-iron  disc  mounted  upon  as  *j 
and  set  in  rapid  rotation  by  msans  of  s  Oosj,  W 
ths  ordinary  humming-top.  At  rest,  ths  dw1 
attracted  by  a  horseshoe  magnet  that  it  prises* 
to  any  point  of  its  surface ;  bnt  if,  when  sC  s 
revolving  rapidly,  either  of  the  poles,  or  bat*! 
them,  be  presented  to  its  surface,  a  rtptiiioty, 
at  once  ensue,  and  tha  top  will  take  an  iads* 

u  "sufficient.  When  ths  velocity  is  last  ttsv 
certain  degree,  dependent  upon  the  thicbieaj 
the  disc,  upon  the  magnet,  upon  its  dittasM,! 
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n,  Ac,  th*  repulsion  ceases,  and  the  disc  ii 
*d  and  tiies  itself  against,  the  magnet,  thus 
ug  th*  magnetic  properties  of  soft  iron.  Th* 
ation  of  (oil  phenomenon  ii  tot;  limplt. 
the  magnet  ii  brought  near  <to  the  disc  in 
],  the  latter  revolving  at  great  apeed  in  the 
tin  field  produced  by  the  magnet,  becomss 
it  of  induoed  nurrenta  which  are  ao  muoh  the 
ir  in  proportion  aa  the  Telocity  of  rotation 
.ter.  A  mechanical  aotion  is  then  exerted 
m  the  disc  (the  eeat  of  the  currents  induoed 


ation)  and  the  magnet,  the  origin  of  the 
tie  field.  The  dies  cannot  be  in  equilibrium 
ry  moment  unless  the  magnetic  attraction 
insly  equal  to  the  repulsion  produced  by  the 


■nffioient   Telocity,   nothing . 

.1  than  the  fact  (apparent!*  paradoxical) 
iacof  aoft  iron  being  repelled  by  a  magnet. 
in  the  Telocity  becomes  insufficient,  the 
ion  becomes   preponderant  again,  and  the 

attracted  anew.  If  the  magnet  is  presented 
lot  at  one  of  the  surfaces,  but  at  the  edge, 

the  very  plane  of  the  disc,  the  repulsive 

will  not  occur,  bat  an  attraction  wilt  be 
ed,  as  if  the  disc  were  at  reet.  This  experi- 
oonfirms  the  preceding  explanation,  for,  in 
us,  the  induction  currents  cannot  form,  aa 
in  ia  moving  in  the  very  plane  of  the  lines 
»  of  the  Held  produced  by  the  magnet. 
ay  be  asserted,  a  priori,  that  the  repulsion 

be  still  stronger  if  a  disc  of  copper  were 
;nted  for  the  iron  one  ;  bnt  the  experiment 

then  be  lees  ouriona,  for  the  apparent 
ii  would  cease  to  exist.  However  this  may 
r.  Manet's  induction  top  is  a  aimnU  anil 
t  demonstrating  apparatus  that 
n  all  collections  for  elementary  ' 


Nature. 


BICHA&DSOIf  ON  IDEAL  FOOD." 

the  Memorial  Hall,  Farringdou-atreet,  B.C., 
on  Friday  evening,  the  16th  inat„  Dr.  B.  W. 
rdson,  F.R.S.,  delivered  the  third  of  the 
series  of  aix  lectures,  entitled  "  The  Study 
■da  M  a  Question  of  Supply." 
Richardson,  in  commencing  hie  lecture,  said 
n  the  search  for  the  Ideal  Foods,  they  ought 
aider  and  compere  the  various  parte  of  the 
ie  foods,  so  that  they  might 
iral  to  it,  and 
"•  ■'-isiVely 


sin  what  foods  wi 
[nods  might  be 

in  their  nature.  He  had  therefore,  in  hie 
Mara,  discussed  that  question,  first  in  regard 
teeth,  and  finally  in  regard  to  the  digestive 
ict  the  different  classes  of  animals.  And  the 
isiou  they  bad  come  to  at  the  close  of  the 
e,  from  the  study  of  those  two  great  sources 
ttvation,  waa  that  the  human  body  was  made 
Ideal  Food,  which  came  after  the  character 
it.    It  waa  shown  that  neither  the  teeth  nor 

restive  system  was  adapted  properly  for 
food,  nor  for  a  purely  vegetable  diet,  bat 
e  of  fruit.    At  the  close  of  his  lest  lecture  he 

diagrams,  the  characteristic  features  of  the 
ive  system  respectively  of  a  fruit-eating 
1  and  man.  That  wae  a  moet  pertinent  and 
tant  question,  and  a  very  interesting  one  to 
r.    Prior,  therefore,  to  proceeding  with  the 


•  From  the  ftfrntarfgu, 


nals  waa 


man,  aa  affording  a  good  illustrating  of  a  pnrely 
lit-eatiog  animal;  and  they  wouid'there  eee  the 
close  analogy  between  the  two  digestive  systems. 
There  wae  a  alight  difference  in  the  liver,  a  smell 
cleft  existing  In  that  of  the  gorilla  whioh  waa 
absent  in  the  human  subject.  This,  however,  did 
nut  interfere  with  the  f  unctions  of  digestion.  The 
stomaoh  waa  the  same  shape.  The  pylorus,  or 
tube  leading  Into  the  small  intestines,  was  a  little 
longer  in  the  gorilla  with  a  greater  curve.  The 
small  intestines  were  of  the  same  character  ;  bnt 
In  the  large,  the  final  intestine,  there  ia  a  little 
difference.  In  the  first  place,  in  man  there  waa  a 
small  extension,  a  little  prooeaa,  aa  it  waa  called, 
coming  oS  from  the  intestines,  which  was  wanting 
in  the  gorilla  i  and  in  this  animal  the  large  intestine 
waa  relatively  considerably  longertban  in  man.  It 
waa  also  leas  corrugated,  with  leaa  folds  and  a 
simpler,  plainer  tube  than  in  the  human  subject. 
Theee,  then,  were  the  sole  differences  between  the 
two;  and  doubtless  if  man  became  a  fruit-eating 
animal,  pure  and  simple,  these  differenoea  would 
aoon  disappear.  The  food  of  the  gorilla  was  un- 
cooked, and  eaten  in  different  states  of  ripeness  ; 
it  waa  also  eaten  entire  with  the  akin  and  internal 
parte,  and  thai  there  was  a  great  deal  more  of  un- 
digested residue  than  in  man ;  and  that  would  lead 
to  larger  acoumnlBtion  in  this  intestine,  and  there- 
fore increased  size  and  length.  There  waa  also  one 
farther  diffsrencc.  In  man  the  small  intestines 
offered  a  Tory  large  surface  for  absorption.  On  the 
screen  waa  portrayed  a  portion  of  the  human  email 
intestine,  laid  open,  and  they  would  observe  that 
the  surface  throughout  waa  raised  into  folds. 
These  folda  gave  increaaad  surface,  ao  that  the 
final  digestion  and  absorption  of  the  food  wae  made 
quicker  and  more  perfect.  These  intestinal  folda 
were  wanting  in  purely  fruit-eating  animals. 
Digestion  with  them  was  completed  in  the  stomeah, 
or  upper  part  of  the  canal,  so  that  the  further  pro- 
oeaa waa  not  wanted:  henoe  with  them  this  tube 
waa  quite  smooth.  Wherever  Nature  wanted  to 
give  surface  for  any  purpose  in  the  body,  aha  did 
it  by  folds,  aa,  for  an  example,  iu  the  convolntiona 
of  the  brain.  It  would  seem,  then,  that  the  food 
taken  by  man  had  led  to  the  requirement  of  greater 
surface  than  was  present  in  the  lower— the  pure 
fruit-eating  animal,  This  was  the  only  distinction 
he  oould  diseoTer  between  the  one  class  of  animals 
and  the  other.  Bo  that  they  might  be  quite  safe  in 
saying,  if  asked,  that  the  difference  in  the  digestive 

systems  of  man  and  these  lower  ar*— ' 

finitely  email,  and  that  the  adoptit 
pnrely  fruit  diet  would  In  oonrse  of  ami  urine  me 
two  systems  to  a  level.  Whether  this  would  be  to 
the  advantage  of  the  higher  animal  or  not,  he 
would  not  presume  to  say. 

The  present  lecture  would  treat  of  the  natural 
and  national  supples  of  food.  In  order  to  get  at 
the  Ideal  Food,  they  must  not  only  understand  the 
body  that  utilised  the  food,  bnt  they  must  under- 
stand the  food  itself — what  food  meant,  what  driak 
meant— what  they  really  were.  It  was  only  within 
the  past  fifty  years  that  men  of  the  highest  rank 
had  arrived  at  the  troth  in  regard  to  this  question. 
The  whole  world  waa  greatly  indebted  to  the 
eminent  chemist,  Baron  Liabig,  for  the  admirable 
division  he  made  of  foods  and  their  different 
qualities.  When  they  came  to  look  at  foods  by  the 
light  of  their  modern  knowledge  they  found  that 
there  were  four  great  classes  of  foods  required ; 
and  to  learn  this  simple  leeaon  waa  one  of  the 
greatest  importance.  Everybody  ought  to  learn  it 
and  understand  it ;  every  child  ought  to  know  the 
nature  and  qualities  of  food.  They  wanted,  in  the 
first  place,  water,  and  in  very  large  abundance. 
Water  was  essential,   and  in   very  considerable 

Juantitisa,  for  it  played  a  most  important  part  as 
irming  the  basis  of  the  body  and  of  the  foods  they 
ale.  It  made  the  foods  soluble,  for  without  it  they 
could  not  swallow  them.  It  carried  the  food  to 
the  different  parts  of  the  body  so  that  each  part 
could  take  what  it  required.  Water  equalised  the 
temperature ;    it  carried    warmth  with  it  to  all 

Certs,  and  again,  by  evaporation  from  the  body, 
ept  it  cool.  When  a  moist  surface  waa  exposed 
to  warmth,  it  began  to  steam,  and  anything  included 
in  that  surface  was  kept  cool  by  the  water.  Water, 
therefore,  warmed  the  body  and  cooled  it ;  but  it 
also  served  for  building-up  purposes.  It  formed 
68  per  cent,  of  the  whole  body,  and  there  waa  no 
known  substitute  for  this  important  constituent  of 
man.  It  was  the  first  necessity  of  all :  of  the  veget- 
able eater  as1  of  tbe  animal  eater.  It  waa  wonderful 
bow  long  the  body  would  live  on  water.  Hen  had 
lived  solely  on  water  for  many  weeks  at  a  time 
talcing  nothing  else.  All  the  experiments  made  by 
fasting  men  were  of  this  kind;  it  waa  water  that 

fast,  strictly  speaking,  because  he  took  water  ;  and 
often  in  disease  people  lived  for  many  weeks  and 
months  with  very  little  food,   but   taking  water 

Next,  they  required  a  specific  kind  of  food  to 
burn — what,  in  the  strictest  sense,  might  be  called 
the  fuel  of  the  body.  This  was  also  an  essential 
requirement,  something  that  would  undergo  com- 


bustion in  the  body,  and  keep  up  the  animal  heat. 
It  waa  essential  that  the  temperature  of  tbe  body 
should  be  kept  up  to  a  certain  point ;  if  not,  disease 
would  ensue.  The  temperature  considered  natural 
by  Fahrenheit's  scale  waa  between  98  and  99  ;  and 
if  man  lived  at  the  Poles  or  at  the  Equator,  he  did 
not  vary  more  than  one  or  two  degrees  with  regard 
to  this  animal  temperature.  If  the  body  went 
beyond  that  point,  fever  waa  prodnoed,  and  a 
febrile  state;  and  if  it  got  below  It,  they  had 


diseases,  the  temperature  down  down  ao  rapidly, 
from  the  loss  of  water,  as  in  cholera,  that  s  practised 
hand  might  tell  tbe  nature  of  the  disease  almost 
by  the  feel  of  the  body.  He  thought  ha  could 
himself  to  tell — the  genera]  evidences,  the  coldness, 
— .^^     They  had,  therefore,  to  provide 


ii... 


peratura  of  between  98  and  99  should  be  present ; 
and  to  insure  this  something  must  be  taken  to 
bum— to  burn  in  tbe  sense  of  fire,  as  in  a  grate,  a 
candle,  or  a  lamp.  But  this  fire  waa  a  slow  fire — 
a  alow  fire,  but  a  real  Sre;  and  so  atriking  a  re- 
semblance was  there  between  this  fire  and  that  of 
a  candle  or  a  lamp,  that  positively  the  products  of 
combustion  were  the  same.  If  they  examined  the 
products  of  the  burning  candle  they  would  find 
carbonic  aoid  gas  and  water  were  given  off,  and 
these  two  ware  given  off  by  the  living  fire  of  the 
body.  They  could  see  the  water  escaping  in  the 
breath  in  cold  weather ;  and  the  horses  in  the 
omnibuses  whan  they  stopped  blew  off  volnmea  of 
steam.  This  slow  burning  iu  the  body  might  com- 
pare with  the  burning  which  went  on  in  dried 
wood — that  slow  burning  decay  which  gave  a 
alight  luminosity  to  the  wood  or  the  plant  sub- 
stance. Sometimes  there  was  a  sort  of  spontaneous 
combustion  aa  when  hay-ricks  caught  fire.  In  the 
human  body  this  slow  oombsstioo  wss  brought 
about  by  the  oxidising  of  certain  foods-  They 
took  this  food  into  the  blood,  where  it  came  io 
contact  with  the  air  from  the  longs,  and  was  carried 
to  the  extreme  parts  of  the  body,  and  a  combination 
took  place  between  the  oxygen  of  the  air  and  the 
substance  to  be  burnt;  and  then  this  slow-burning 
was  set  up,  and  gas  was  produced  and  thrown  oil 
by  the  breath,  with  water  both  by  the  akin  and 
lungs.    They  wanted  foods,  then,  for  alow  oom- 

Before  Baron  Liebig's  time,  the  difference  was 
not  known  between  an  egg  and  the  batter  one 
might  pnt  Into  it.  Liebig  pointed  out  that  iu 
foods  we  bad  two  great  claaaas — in  fact,  three  ;  and 
that  in  one  of  these  classes  combustion  took  place. 
These  were  substances  like  starch,  sugar,  and  oils, 
butter,  the  fat  of  animals,  the  oils  of  vegetable 
substances,  sod  fruits  and  nuts.  Some  nuts  con- 
tained a  large  proportion  of  fat,  which  would  burn 
when  put  into  the  fire.  Dr.  Arnit  drew  up  a  very 
interesting  and  curious  table  dealing  with  these 
substances,  and  made  a  comparison  between  man 
and  a  steam-engine.  The  steam-engine  in  action 
took  in  fuel,  coal  and  wood,  both  being  old,  dry 
vegetable  matter.  Man,  an  animal  body,  in  life 
took  in  food — viz.,  recent  or  fresh  vegetable  matter 
and  flesh,  both  being  of  kindred  composition  and 
both  combustible. 

The  steam-engine  took  in  water.  Man  took  in 
drink — water.  The  ateam-engina  took  in  air. 
Han  took  in  breathing  air.     The  stesm-engine 

trod  need  steady  boiling  heat  at  212'  by  quick  eom- 
uation.  Han  prodnoed  animal  heat  at  981  by  slow 
combustion.  The  a  team -engine  produced  swam-  - 
carbonic  aoid  and    vapour.     Man  prodnoed  foul 


vapon 


The 


engine  prod  need  ashes,  part  of  the  fuel  it  had  burnt. 
The  animal  produced  refuse,  part  of  the  food  it  bad 
burnt.  The  steam-engine  produced  motive  force, 
by  simple  alternate  push  and  pull  of  the  piston, 
which  became  work  of  endless  Tariety.  The  animal 
prodnoed  work  by  the  simple  contraction  and  re- 
laxation of  the  muscles,  which,  through  the  limbs, 
did  work  of  endless  variety.  In  the  steam-engine 
a  deficiency  of  food,  water,  or  sir  first  disturbed 
and  then  stopped  the  motion.  In  the  animal  a 
deficiency  of  food,  drink,  or  air  first  disturbed,  then 
stopped  .the  motion — life. 

They  had,  again,  another  set  of  substances  to 
aupply  a  further  set  of  foods,  and  they  got  these 
from  albumen  and  its  sources — substancss  that  did 
not  barn  directly,  though  they  would  yield  heat  on 
an  emergency.  In  the  white  of  an  egg  they  had  a 
fine  illustration  of  the  substance  thst  builds.  All 
substances  like  jellies,  the  flesh  of  animals,  and  the 
gluten  of  wheat,  went  to  build  up  the  tissues  and 
soft  structures  of  the  body.  These  were  wanted 
in  comparatively  small  quantities. 

They  had,  again,  another  series  of  foods  for  the 
building  up  of  tbe  harder  structure*.  The  bard, 
firm,  strong  skeleton  waa  made  up  partly  of  a  jelly- 
like aubatanoe  and  partly  of  lime,  lime  phosphate, 
oxide  of  calcium — a  metal  or  base.  This  was  a  very 
beautiful  metal,  like  aluminium,  so  light  and  yet 
ao  Very  strong.  If  they  placed  a  bone  on  the  fire. 
after  a  time  the  jelly-like  portion  burned,  and 
under  a  great  heat  all  would  be  consumed  bat ' 
earthy  part.    It  waa  the  earthy  part  which  | 
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solidity  to  the  jelly.  But  if  yon  took  *  bone  and 
laid  L  in  diluted  liydrojlilorio  acid,  a  great  change 
wonM  take  place  :  tlia  earthy  part  would  dissolve 
out,  and  the  bone  become  nil t  like  seaweed,  id  that 
it  could  betltd  into  akoot.  Sometimes  they  mi  gilt 
we  children  whoie  food  wsj  deficient  in  lime  ■ 
amioted  with  rickets,  the  bona  bftbak  too  toft  to 
sustain  the  weight  of  the  body.  Th  fowls,  again, 
the  deficiency  of  lime  would  be  obenrved  in  the  I 
■of tnen  u£  the  shell  of  the  eggs.  Theae  fonr  dit-  ' 
tin:t  clssses  of  foods  were  required;  and  wiles; 
they  knew  what  these  classes  were,  and  their  nature 
unit  meaning,  they  wuuld  get  a  very  poor  know- 
ledge (if  propel  food.  They  would  never  reach  the 
Ideal  Fund  unless  they  mattered  these  faati  oi 
natural  philusophy. 

They  would  now  consider  what  might  be  called 
a  model  diet ;  a  standard  of  proportion  of  theae 
different  parts  ;  a  scientific  diet,  containing  these 
four  olaita,  water,  heat-giving,  structure- building, 
and  mineral  substances.  This  could  hardly  lie 
cr.lled  a  meal  in  the  strict  aenie  of  the  word 
Dividing  the  scale  into  1U0  parts.  Or  ounces  ol 
water,  they  wjnld  want  78*  J  beat-givers,  ii/'Jj 
ilesh- formers,  1° ;  oC  mineral  foods,  1°.  These  I 
might  be  calltd  the  individual  requirements;  but ' 
ll  would  be  an  interesting  matter  to  consider  the 
national  requirements.  What  quantity  of  food 
Kugland,  Ireland,  and  Sjotland— aay,  37,0v0,00u  of 
people — wuuld  require  fur  a  day.  He  had  worksd 
it  out,  aud  found  that  they  would  require  in  water 
food  13 j  milliun  galluus  ;  in  fuel  food,  -llj|  million 
pounds ;  of  animal   loud,   Uj  million  pounds;  of 


There  was  only  one  other  point  that  he  would 
call  attention  to  before  concluding,  and  that  waa 
the  immense  importance  to  thia  eunutry  of  taking 
care  that  no  danger  should  arise  ai  to  our  auppliea 
of  bread  atari'.  lie  had  observed  in  the  papers 
that  Captain  Warren,  son  of  the  Chief  Cuminis- 

had  delivered  a  lecture     "  " 


rhicb 


t  ot 


rcald  hive 


million  . 
t  to  the  aiiiuial  world  or  vegetable 
.ether  air.  Hilla  had  to  eupply  it 
leal  system— the  purveyor  of  Ueth- 
iia  syaietn — that  wu  the  quantity  that . 
to   he  supplied.      It  would  be  very  i 


little     fur 


thee!  illustration.-,  and  look  at  the  different  eu 
stitnenta  in  certain  of  the  moat  common  articles 
fou  i.  Taking  the  airluin  uf  beef,  for  instanoe, 
nater  there  wen  SO'i  fuel,  uU' ;  tteih-formers,  lo 
mineral*,  6°.    In  in  uttun,  iirime 


.  .,  "J7';  mineral,*'.  Pork: 
water,  4d';  fuel, 'IS';  lleab,  10';  mineral,  1-5-. 
Cheese  was  remarkable  fur  being  Very  nearly  of 
equal  substances — that  was  to  gay,  in  pure  cheese, 
with  the  cream  in  it,  like  Stilton  and  Ourgonsula, 
the  parts  were  very  nearly  equal :  water,  3i' ;  fuel, 
3a"  ;  tissa-f  urmer*,  :>U' ;  and  mineral,  1'.  He  thought 
lh.s  i:n:.nrtant  for  vegetarian*  to  bear  inmiud  ;  he 
did  njt  think  tbey  were  wise  in  giving  up  cheese. 
Old  folks  used  to  call  oheoie  a  "very  sturdy  elf, 
digesting  nil  tainys  but  itself,"  Cheese  and  brawn 
bread  fnimed  a  very  excellent  meal.  In  the  matter 
ol  haricot  beans,  vegetarians  would  be  on  their 
•>*u  ground,  and  these  uuntained  of  water,  1 1"  ;  of 
tieai-givitiK  mutter,  ieS'\  of  tteah- forming  matter, 
23"' ;  mineral  matter,  u'J.  What  was  the  nature  ul 
Uiii  Hush  forming  matter!*  Was  it  albumen,  or 
fibrin,  at  in  fissh-meats  /  No,  it  was  casein  just 
as  in  cheese.  The  Chinese  utilised  their  knowledge 
of  this  fast,  and  made  a  very  curious  food — a 
chte>e  out  of  peas  and  beans.  Tucre  was  a  very 
pretty  experiment  they  might  perform  if  they 
thought  lit.  If  they  took  a  little  fresh  bean-flour, 
and  puwdered  it  very  fine,  then  put  to  that  a  small 
quantity  of  soda  and  ahook  them  together  in  a 
phial  with  warm  water,  it  would  appear  a  rather 
mi.ky  fluid.  If  a  few  drops  of  dilute  hydrochloric 
acii  "ere  nuw  slowly  dropped  in,  they  would 
observe  fall  down  to  the  bottom  tbe  must  splendid 
Studs,  which,  when  pressed,  inado  cheeie.  lion 
day  this  wuuld  become  a  great  industry,  and  poop 
would  utilise  this  knowledge  to  make  vegetal) 
chaese,  as  the  Chinese  did.  Oatmeal  contain* 
very  small  quantity  uf  water,  only  a"  ;  no  less  tb 
7-f  starchy  matter  fur  fuel  fuud;  llesh-fuod,  2u' 
and  i'  mineral,  lu  oatmeal  they  had  an  met u 
proportion  of  fuel  fuod.  People  often  said  u>  hit 
vriUuut  knowing  what  it  meant,  "Ieannuttal 
oatmeal — it  is  too  heating."  It  was  a  cumm; 
siyinj,  but  perfectly  true.  Oatmeal  was  \> 
nourishing  ;  it  was  not  lit  for  a  person  of  plethor 
hai.it ;  it  was  too  heating  a  food,  and  wanted  miii: 
wiih  something  else.  Its  large  amount  uf  fu 
feed,  7j",  was  uut  of  propor"—  '      L         *       ' 


This  was 
it  was  not  a  new  one.  He  held  in  his  hand  a 
lecture,  delivered  in  1390,  in  which  he  estimated 
that  there  was  not  more  than  two  or  three  weeks' 
supply  of  cereals.  It  waa  one  of  the  most  solemn 
questions  they  had  to  face.  It  seemed  to  him  that 
t.iey  ought  to  keep  this  supply  of  food  in  their  own 
hauls,  and  ought  to  lay  by  a  proper  store  of  corn, 

ought  to  keep  one  year's  supply  iu  this  country  in 
advance,  in  order  to  be  prepared  fur  all  emer- 
geneiei. 

Mr.  Benjamin  Whilworth,  in  acknowledging  a 
vote  uf  thauks,  said  he  never  knew  he  was  a  steam- 
engine  hef'jre.  Mr.  Richardson's  lecture  had  been 
an  exceedingly  interesting  One,  and  a  very  useful 
one.    As  to  his  last  remarks  in  favour  of  Keeping 

of  wheat  equal  to  twelve  months' supply 

for  the  feeding  of  the  peonlo  of  this  oountry,  he 
could  not  agree  with  him  there.  He  thought  that, 
with  all  their  means  of  supply,  not  from  one 
country  alune,  but  every  country  almost  in  the 
world,  they  did  not  run  any  danger  whatever  from 
want  of  food  ho  long  as  they  kept  the  mastery  of 
the  ocean.  If  they  kept  a  sufficient  navy  to  pro- 
tect this  country  from  foreign  invasion,  they  could 
never  want  fo.id  supplies.  They  must  remember 
that  with  great  improvements  iu  steam-naviga- 
tion, they  could  bring  wheat  from  Saw 
Vuik  in  six  or  seven  days.  It  could  be 
night  even  from  India  in  21  days  through  the 
iz  Canal.  They  must  remember,  ton,  that  wheat 
uf  all  sorts  deteriorated  very  much  by  keeping 
for  u  long  period.  It  would  cause  great  depres- 
siun  in  the  farming  interests  of  this  country  if 
tney  had  twelve  months'  supply  on  hand.  They 
would  be  to  depressed  with  that  terrible  quantity, 
and  tbe  price  would  be  so  low,  that  they  would  not 
cultivate  grain  at  all.  And  then  it  was  not  wheat 
"  farmers  could  supply  to  this  country, 
d  barley  conld  be  made  into  human 
food,  that  was  now  supplied  for  their  bursas  and 
'-—  other  purposes.  So  that  there  was  not  vory 
ch  fear  uf  any  famine  so  lung  as  they  had  tbe 
rmous  powers  of  carrying  from  foreign  countries 
which  tbey  now  possessed.  He  supposed  that  Dr. 
itichardrun  will  eventually  show  tnem  that  this 
system  of  animal  feeding  was  an  exceedingly  ex- 
—  country.    H.  '-' 


71  grains    =  1  ounce. 

li    ounces   as  1  pound  ■=  7,000  grains. 

iay  be  just  as  well  to  state  here  that  the 
apothecaries'  ounce  ought  always  to  be  written 
with  the  symbol ;  bnt  the  avonrdnpois  onnoa  1st. ; 
and  also  that  tbe  grain  is  exactly  the  same  in  bosh 
systems,  and  therefore  a  drachm  of  CU  grains  It. the 
same  also.    Sow  which  of  these  two  systems  ottgnfv 

we  to  adopt?  

In  favour  of  the  apothecaries'  weight,  I  would 
put  before  you  tbe  following  points. 

1.  The  total  absence  uf  fractions. 

2.  Tbe  convenient  weight  of  the  drachm  of 
GO  grains,  standing,  as  it  dues,   between  the  grain 

.nd  the  ounce,  and  preventing  the  grains  from  ran- 
ing  into  the  hundreds. 

3.  Tbe  fact  that  the  apothecaries'  ounce  it  in 
fficisl  use  in  the  United  aulas  and  Rossis. 

4.  Must  uf  tbe  photographic  formulae  are  gives 
n  the  apothecaries'  weights,  nod  that  iftsat 
(eights  are  recommended  in  m 


a,  from 


le  fur  t 


or  three  yi  .. ..  . 

able  food.  And  unquestionably  it  wuuld  be  very 
inch  cheaper  ;  it  would  be  a  aource  uf  ecunumy  to 
9e  whole  uf  this  nation,  and  they  would  therefore 
i!  better  able  tu  keep  up  with  other  nations  in  the 
ery  keen  coinpetitiuns  lor  almost  all  manufactured 
goods.  There  would  be  no  starvation  in  this 
country  if  people  lived  on  vegetable  foods;  bat 
unfortunately  there  was  so  much  prejudice  against 
conlining  oneself  principally  to  a  vegetable  diet, 
that  it  would  require  perhaps  40  or  iu  years  before 
tney  ouuld  educate  the  public  mind  to  adopt  the 
principles  uf  Vegetarianism  in  this  country. 


wheat  a  perfec 
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WEIGHTS    AND    MEASURES    AND 
TEN  PER  CENT.  SOLUTIONS.' 

UJtTIIi  all  the  chemists  and  druggists  agree  tu 
sell  phutographiu  chemicals  by  the  gramme, 
and  until  the  photographic  stores  agree  Co  sell 
French  weights  aud  measures,  we  shall  he  more  or 
leas  compelled  to  use  the  English  methods.  Lei 
ui  lirat  of  all  compare  the  advautages  of  the 
apothecaries'  and  avoirdupois  weights,  so  that  we 
may  he  able  to  come  to  some  definite  conclusion  as 
10  which  should  be  used.     In  spite  of  the  assertion 

holography  tu 


le  of  our  leading  textbook 


1  of  t 


ary.    To  ti 


the  elements  fur  making  m 

graiu  wi!  a  aeries  of  cells,  and  would  see,  too,  h 
ueu,nltfu!  was  their  shape.  What  did  they  con- 
tain? Fibrins — what  waa  called  gluten  or  vege- 
table til.: in.  Just  as  the  haricot- bean  contained 
casein,  as  in  chee»e  ;  so  these  cells  contained  fibrin, 
a  blood  constituent.  The  quantity  was  about 
>2f".  Inside  thia  layer  waa  a  number  of  very 
beautiful  six-sided  cells,  containing  starch,  or 
starchy  tubstauoe  ;  and  this  formed  the  great  mass 
of  the  grain,  or  71".  In  wheat  there  was  but  little 
water— nut  enough  for  all  purposes,  only  111*;  it 
would  have  been  necessary  to  remedy  this  deficiency 
by  taking  water. 


it  Photo, 


1  English  photographic  formula  the  solid  aud  fluid 
J  measures  uf  apothecaries'  weights  [i.e.,  J°.U  g 

Photography,''  and  many  other  textbooks,  tbe 
I  weights  are  recommended. 

'    -        low  oxamine  the  two  systems.    The  eulid 
of  the  apothecaries'  weight  are  :— 
sins      =.  1  scruple  =  SO  grains. 
Tuples  =  1  drachm  =  60  grains, 
■aoums  =  1  ounce      =  4tlU  grains. 
inoss     =  1  pound     ■-.  3,7(11)  grains, 

OnaR  Lisnsir  Jousaos.    Extracted  from  s 
before  the  Uarnsra  Club  Ueulcreoce. 


00  grains      =  1  drachm. 
8  drachms  =  1  ounce    »  480  grains, 
avoirdupois  weight  the  proportions  see  :~ 


t  will  be  noticed  that  taje  drachm  is  less 
ilf  that  of  the  apothecaries:'  in  weight,  bat 
tely  the  avoirdupois  drachm  it  rarsly  used, 
the  formula  now  becomes  : — 


.  The 


.  Toe 


scales  sold  at  photographic  stores  alwsys 


■achm 


'  3'88)" 
T.   In  matting  up  JO  per  ce 

x  times  eight,  or  -la  grains,  to  the  ounce  of  4*1 

Li  favour  of  the  avoirdupois  weight  we  naj 
stato  :— 

1.  That  drysal  tors  and  wholesale  chemists  slwiji 
ill  drugs   by   avoirdupois,  and  never  by  ipodi- 

■1,  That  chemicals  other  than  those  made  up  hi 
resorptions  are  invariably  sold  by  avoirdupois. 

3.  Tne  solid  and  the  fluid  meaanred  ounce  (sf 
distilled  water)  both  weigh  -1MJ  grains.  This! 
especially  convenient  in  weighing  uut  fluids. 

i.  The  pound  weighs  exactly  7,uD0  grains. 

6.  In  many  shops,  especially  in  the  oountry,  til 
only  weights  which  are  kept  are  avoirdupois. 

In  comparing  the  rival  claims  of  precedence,  sn 

.pothec 


actly  ii 


veiglit  li 
■  -  gram. 


u  the 


I  by  a 


tbe  integers,  except 
r.  It  represents,  prs 
eighth  part  ot  a  troy 


11,  without  1 

and  lastly,  if  a  grain  be°equaa  to  ■  minim— audi 
is  nearly,  being  unly  &  of  a  grain  leas— then  t 
solid  drachm  will  represent  a  fluid  drachm.  Sow, 
as  a  rule,  the  weights  sold  at  the  photogrspsai 
stores  are  square,  flat  weights,  stamped  with  Iks 
gr.,  and  symbols ;  and  although  they  contsss 
weights  up  to  1  drachms,  or  even  eight  draslusB, 
they  rarely  contain  any  weight  marked  with  Iks 
ounce  sign  on  them.  Taking  this  into  oousiiers- 
■■■—-"  ot  the  British  Pbartte- 


tanda 


.  aim. 


oinmonded  the  avoirdupois  waigU 
d  (although  the  medical  pmfsssisa 

bin£),  .'  6     ' 


.,.„  „._„ ...... and  druggists   make  up  orissi 

lor  chemicals  by  avuirdnpuls  weight  unless  ths* 
urder  be  iu  the  furm  of  a  prescription  or  tksst 
symbols  are  used,  and,  lastly,  taking  into  aaostrsrtj 
huw  very  useful  a  drachm  weight  representinf  •f<ks, 
grains  is,  1  venture  to  suggest  that  we  shw^, 
make  a  compromise— viz.,  that  we  retain  tksfrc--^ 
and  the  drachm  (uf  UUgr.)  as  we  find  them  is.  ^ 
buses  sold  at  phutographic  stores,  and  thai  wes^  * 
them  for  weighing  out  salts;  but  that  in  st^y 
formula  we  should  express  them  in  r""~s^\j| 
avoirdupois  ounces  (uf  4371  grains)  only-issB^^ 
words,  tnat  all  solids  should  be  weighed  ^e^fE 
avuirdupuie  grain,  ounce,  and  pound  only;  *»i^s3;,M 
the  avoirdupois  drachm  of  -V'34  grains  *5ajZ~-,nJT  | 
meutiuned,  and  wbcu  n.  drachm  11  skiSj-^T  , 
should  siguify  <i0  grains.  However,  tin 
still  prefer  to  adhere  to  ths  spothecsrissi 
In  order  to  prevent  posiihle  oonfoakss;  t  |K) 
suggest  that  when  apothecaries'  rdtttti  t„  t 
tended,  the  word  drachm  or  the  sjfa*  Oatdii,  i 
used,  but  when  avoirdu]ioL<  wsights  am  aajsjU  J  ._ 
the  sign  oz.  should  bo  usiAsusl saver  nuSS  W;.'- 
the  word  dracutn.  As  reg*A»  tie  l*u,  ,£  ■JV 
osn  be  no  mistake,  as  it*  <tl«  *> ahrsj, ^?   fc- 
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by  tho(  poured  into  th«  opposite  pan.  Id 
it  is  exceedingly  easy  to  get  eorreol  10  per  cam 
solution!.  Of  Bonn*,  with  us,  a  grain  sad  a  minim 
though  nearly  the  um«,  are  by  no  means  identical 
inasmuch  aa  the  volume  occupied  by  the  grail 
varies  with  iu  specific  gravity.  I  think  i 
ia  much  more  practical  always  to  tak 
aolida  by  weight  and  liquids  by  measure 
and  aa  long  is  everyone  understsnds  a  ID  pet 
cent,  solution  to  mean  6  grains  of  a  salt  dissolved, 
Hot  in  a  drachm  of  water,  but  in  water  made 
up  to  a  drachm  in  the  measure,  there  can  be  no. 
possible  harm  in  its  adoption.  Six  grain*  in  CO 
minims  is  not  a  10  per  cent,  solution,  strictly  speak- 
inir  ■    tint  if  it.  is  .l«l»H    mn   nn  th*  Ink.1    »hlr  J.  -11 


le  salt  by  weight,  and  thei 

.,  64  grains  by  weight  of  dis- 
we  have  an  absolute  10  per 
light  of  the  salt;  bat  h  Mr. 


tilled  ■«(;.    The 


with  a  10  ptr  oent.  solution  on  the  '6  grains  to  tht, 
Said  draobm  principle,'  it  is  clear,  so  long  as  we 
adopt  the  same  method,  that  we  most  get  the  same 
strength  of  solution,  whether  the  original  solution 
be  theoretically  correct  or  not.  If  we  agree  to  take 
4371  grains  to  represent  the  nunc*,  then  each  ounce 
by  weight  of  distilled  water  will  occupy  lax.  by 

I  may  here  add  a  Tery  ui 
i ispreficr'-  L! 


which  ia  easily  done  with  good 
and  distilled  water.  Every  iium  ounce  ongbt  to 
"weigh  one  ounce  avoirdupois,  but  there  are  two 
lines  to  the  liquid— one  is  that  of  capillary  attrac- 
tion to  the  sides  of  the  vessel,  the  Toner  one  the 
•not  surface  of  the  flnid.  This  should  beonaline 
■with  the  eye  to  measure  accurately."  Seeing,  then, 
kow  easy  it  ia  to  weigh  out  a  grain  in  salt,  and  then 
to  diaaolTs  it  in  water  or  other  fluid  up  to  a  given 
mark  on  the  measure,  I  venture  to  propose  that 
.-  _.i  describe  a  10  per  cent,  sol  ution,  we 
LI  be  understood  to  mean  that  each  fluid-mea- 
'  '  m  of  the  eolntion  shall  contain  6J 
i  salt,  and  that  each  fluid  ounce  bymea- 

r.  system  be  employed,  each  lOco,  of  the  solution  by 
re  shall  contain  one  gramme  of  the  salt, 
l  order  still  further  to  avoid  confusion,  I 

mend  that  the  word  "drachm"  be  omitted 

when  referring  to  solids,  and  that  whenever  ounces 

L ntioned,  if  Huid  ounces,  480  minims  be  under- 

;   and  if  solid  ounces,  437)  grains.    I  am 

"     imperfections    of    these 

"  'log  as  we  all 

no  mistake  of 


of  the  inevitable 


■cod,  of  the  Japanese—  The  last  issue  (Heft 

~T)  of  the  German  Asiatic  Society  of  Japan  con. 

s  lengthy  paper,  with  numerous  tables  of 

.  la,  on  the  food  of  the  Japanese,  the  authors 

igDr.  Kellner  and  M.  Hori.    They  refer  at  the 

ordinary  differences  of  opinion 

iters  as  to  the  exact  nature  of 

'no  writer 

irsd  with 


ipsa  aa  iu  Germany,  Austr 

I,  and  the  Oanubian  Principalities ;  and 

" —  here  quoted  are  modern  m 


1882  only  36,21 
e  slaughtered,  or  about  1  kilogramme  I 


lOugst  Europeans,  and 
vessels.    The  conclusions  to 

"    -.em, it  will  be  hi 


h^^L  -J .pane. 

hiitj^    Jihysiulogieal  point  of  view, 

•o  jj/***  can  belaid  down  respecting  it.     inereare 

eWpjZ^-ia  groups  to  be  distinguished ;  in  one  the 

bnTn^  :*grom  poverty  arccompelled  to  be  vegetarians, 

■  aaiarsfT.'^  a  diet  which  leaves  much  to  be  desired  in 

•BDafBa^?^at  tn  strtngtbeaing  the  body;  those  in  the 

•  eekaB^.    sF"up  are  able  to  obtain  animal  food  from 

»fc-    ^-*,  with  soms  ease,  and  therefore  use  a  mixed 

l"se»ja»,^~'slllah  in  kind  and  quantity  appears  ample. 

i»sa»,    ^*»u  these  two  extremes  wa  find  all  kinds  of 
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Civil 

['resident.  i:i  the  chair.     Dr.  C.  !■',.  S.-h.iklk.M 
Colooel  W.  S,  Young  were  elected  Fellows 
Society. 

The  President  (Dr.  Marcet)  delivered  an  address 
on  "  Atmospheric  Electricity."      Us  first  alluded 
to  Franklin's  experiments  iu  America  in  1752,  -  ' 
sacceedsd  in  obtaining  the  electricity  of  a  sU 
aloud  by  coodncting  it  along  the  string  of  a 
sjnt  into  the  cloud.  De  Romas  iu  Europe  repei 
the  experiment,  and  having  placed  a  wire  wil 
the  twine  his  kite  was  attached  to,  obtained  sparks 
of  9ft.  or  10ft.  in  length.     The  characters  of  tbi 

1SK.I  !.;:]■!:■  ■    I    .  ■  I .  - .  :.  1       I  -  Li--,  uvr..'  1]    XI    .|.i  ■;■,!■:    i.    !h 

vitreous  or  poeitive.whioh  was  produced  by  rubbing 
glass,  and  the  resinous  or  negative,  obtained  by 
rubliing  sealing-wax  or  another  resinous  substance; 
and  it  was  shown,  by  bringing  suspended  balls  of 
pith  within  the  influence  of  these  eleotticities,  that 
eleotrioities  of  different  kinds  attract  each  other 
and  those  of  the  same  kind  repel  each  other,  lie 
Saasaure's  and  V pita's  electroscopes  were  next  de- 
scribed,  pith  balls  being  need  in  the  former,  and 
blades  of  straw  in  the  latter,  for  testing  the  prea- 


__  ..bich  the  electricity  ... 
collected  from  the  air  by  means  of  an  insulated 
oisteru  letting  out  water  drop  by  drop,  each  drop 
becoming  covered  with  electricity  from  the  atmo- 
sphere, which  runs  into  the  cistern  when  it  is 
stored  op  and  made  to  act  upon  that  portion  of  the 
instrument  which  records  its  degree  or  amount. 
The  atmosphere  is  always  more  or  less  electrical, 
or,  in  other  words,  possessed  of  electrical  tension, 
and  this  is  nearly  always  positive  ;  while  tb^  earth 
exhibits  electrical  characters  of  a  negative  kind. 
The  eSeeta  of  atmospheric  electricity  were  classed 
by  Dr.  Marcet  under  three  heads  :— (1)  Lightning 
in  thunderstorms;  (2)  the  formation  of  hail;  (3) 
the  formation  of  the  Aurora  Boreal  is  and  Australia. 
He  explained  how  clouds  acquired  their  electrical 
activity  by   remarking  that  olonds  forming  to  a 


ifasosp 


clouds  ri 


below  nearer  to  the  earth  were  filled  with  terres- 
trial negative  electricity,  and  the  two  systems  of 
clouds  attracting  each  other  would  discharge  their 
electricity,  giving  rise  to  flashes  of  lightning. 
In  some  oases  a  storm-cloud  charged  with  posi- 
tive     electricity      would     approach     the    earth, 

and  when  within  a  certain  distance  shoot  out  a 
lightning  which  would  apparently  strike  the  earth  ; 
bnt  it  would  just  as  well  have  struck  the  cloud 
only  there  was  nothing  in  the  olond  to  sustain  any 
damage,  while  on  the  earth  there  were  many 
objects  a  lightning  would  destroy,  to  say  nothing 
of  its  effects  upon  animal  life.  Thunder  is  the 
noise  produced  by  the  air  rushing  in  to  fill  up  the 
*  the  lightning  flash. 


esting 


1!),.? 


.   their  aasuming  . 


jecta  struck  by  lightning,  the  most  remarkable 
being,  perhaps,  the  clothes  of  a  working  man, 
which  were  torn  into  shreds,  while  the  man  him- 
self was  not  seriously  injured.  Dr.  Marcet  next 
proceeded  to  show  a  flash  of  lightning,  which  he 
produced  by  throwing  on  a  white  screen  the  image 
of  an  eleotrio  spark  2iu.  or  3iu.  in  length,  enlarged 
by  means  of  the  lens  of  an  optical  lantern.  Forked 
lightning  6ft.  or  8ft  in  length,  with  its  irregular 
g  course,  was  most  clearly  demonstrated, 
r  alluding  to  the  protecting  power  of  lightning 
conductors  and  their  construction.  Dr.  Msrcet  ax- 
ed the  formation  of  'hail  and  of  wetersponta, 
xhibited  aa  instrument  by  Prof.  Colladon,  of 

va,  for  showing  the  formation  of  waterspouts, 

He  concluded  his  address  with  a  few  remarks  on 
he  Aurora  Borealis  and  >  Austral  is,  the  formation 
f  which  was  illustrated  by  Da  la  Hive's  experi- 
oent,  which  consisted  of  successive  discharges  .of 
jlectric  sparks  through  a  partial  vacuum  while 
under  the  influence  of  a  powerful  magus 


dot  I 


ming  1 


a  form  of 


of  Thunderbolts," 
described  the  history  of   several  so- 
called  thunderbolts,  the  specimens  obtaioed  being 

iey  were  of    a    terrestrial  and    not    a    celestial 

Iu  connection  with  this  meeting  a  most  interest- 

g  exhibition  of  instruments  was  arranged  in  tbe 

•oms  of  the  Institution  of  Civil  Engineers.    The 

exhibition  was  dt-voted  chiefly  to  instruments  con- 


nected with  atmospheric  electricity.  There  were 
various  forms  of  electrometers,  inclnding  those 
formerly  in  use  at  the  Greenwich  and  Kew  Obser- 
vatories. Numerous  patterns  of  lightning  con- 
ductors were  exhibited,  together  with  models  o( 
churches,  houses,  chimney-shafts,  and  ships,  show- 
ing the  various  methods  of  protection.  The  Postal 
Department  showed  a  number  of  lightning  pro- 
tectors used  for  telegraph  purposes.  Many  object* 
damaged  by  lightning  were  exhibited,  inelndinp; 
lightning  conductors,  telegraph  apparatus,  portions 
of  rafters,  trees,  4c;  also  the  clothes  of  a  man 
torn  off  his  body  by  lightning.  An  interesting 
collection  of  meteorites  and  some  alleged  tbnuder- 
bolts  were  shown,  tbe  latter  being  of  an  amusing 

logical  instruments  exhibited  which  had  been 
hrnnirht  nut  during  the  past  twelve  months. 

■  n*«l»l       fdatnMg      <jf    f. b 0     V  *  ll  J  'I  L t i'  >1 1 

resting  collection  of 
iver  fifty  photographs  of  lightning  flashes.  Many 
of  these  were  taken  during  the  great  thunderstorm 
which  occurred  in    London  on  August  17th  last 


The  exhibition  also  included  n  large  number  of 

i'!:..i'-'^r:ii>hs  ...f  il-iuini;e  !■;■  Ik..  -:■  ..  .vvl  phuLu- 
grapha  of  clouds  and  mstsorOlOjlieal  instruments, 
us  well  as  records  of  atmospheric  electricity,  Ac. 

BOYAL    MICROSCOPICAL    SOCIETY. 

TH 15  sixth  meeting  of  the  session  was  held  on 
the    14th  inst.,  at    Kinr'*   OolUge,   Strand, 
W.C.,  Dr.  R.  Bralthwaita,  F.L.S.,  vice-president, 

iu  the  chair. 

Mr.  Crisp  read  a  letter  received  from  Dr. 
Hudson,  the  president,  expressing  the  regret  which 
he  fait  at  his  enforced  absence  in  consequence  of 
the  effects  of  the  accident  to  his  knee,  reported 
at  the  previous  meeting. 

Mr.  Cooke  exhibited  a  number  of  photo-micro- 
graphs of   the    odontophores  of  Mollu-ca,  as  an 
attempt  to  illustrate    this    group    of  objects  by 
photography,     lie  said  that  the  photographs  had 
i  mode  from  specimens  arranged  and  selected 
lis  friend  Mr,   Watkins.  his  own   nsrt  in  the 
ter  being  the  photography.     Mr.  Watkins  hid 
ia  collection  about  1,400  specimens,  from  whioh 
series  had  been  made.    The  classification  of 
Molluscs  by  means  of  the   radols  dated   back  to 
le  work  of  Prof.  Lnven,  but  bad  nut  reoeived  the 
(cognition  which   it  should,  and  iu  his  opinion 
onld,  have  in  the  future.     He  imagined  that  this 
want  of   attention  was   largely   due   to  the  ex- 
remely    inadequate    representations    which    had 
itherto  been  made  of  these  organs,    for  in  the 
rawing*    usually    made    it    had    generally    been 
is  practice    to    select    only    one  row   of    teeth, 
in  which   it  was    obvious  that  only  a  very  im- 
,  arfeot  idea  could  be  obtained  of  the  whole.    The 
photographs  had  the  advantage  of  showing  con- 
taly  more.    Then  again,  the  figures  in  most 
omitted  the  shading,  whioh  was  a  very  im- 
portant part,  so  that  they  faded  to  indiaate  the 
thickness.    The  present  series  of  photographs  had 
repued  with  a  very  rude  apparatus,  mainly 
own   devising,  which,  when  closed,  folded 
pace  of  lft.  Gin.,  bat   could  be  expanded  to 
sreby  enabling  him  to  get  increased  maguify- 
fer  without  the  necessity  for  using  a  large 
I  of  lenses.     He  bad  used   Swift's  lin.,  ,in., 
and  iiu,  and  one  of  Zeiss  s  j.ia.  immersion  leases 
i'.h  a  projection  eyepiece,  giving  for  the  whole 
range  of  powers  from  30  to  COO.    The  results 
already  obtained   were  such  that  he  ventured  to 
1  -  that  method  of  illustration  became 
md  hod    been    further   improved 
upon,  the  system  of  classification  by  the  radnla 
.ould   receive   better  recognition.      Amongst  in- 
.ances  in  which  the  application  of  tlie  method  h  id 
id  to  valuable  results,  he  mentioned  ib.it  there  had 
een  described  as  being  found  in  Australia  no  fewer 
than  62  species  of  the  genus  Tlii/i",  which  ranged 
irally  thronghont  the  South  Pacific.  Specimens 
lieae  having  come  to  hand,  proved  upon  tr- 
illion  to  be  no  fhyia  at    all,  but    really  a 
itral  Limnrra,  and  when  they  were  able  to  get 
a  spsoiraens,  he  thought  it  very  likely  that  they 
would  be  able  to  get  rid  of  the  whole  of  those  a'i 
.-  :;.-..    ,,f    ...  ■■..:;..!    rk;t     .        II-    vi.nr.ur.a  i..j   ■'•>: 

,uy  Fellows  of  tbe  Society  who  could  to  assist 
hem  in  procuring  new  specimens,  as  ha  found  it 
,  matter  of  extreme  difficulty  to  obtain  shells  with 
he  molluscs  inside  from  the  remote  comers  of  the 

~  if.  Stewart  said  he  bad  listened  to  the  remarks 
of  Mr.  Cooke  with  very  great  pleasure,  and  was 
delighted  with  the  seriesof  photographs  whioh  had 
been  submitted  for  their  inspection,  wbieb,  he 
thought,  were  exceedingly  well  done, considering 
"-at  in  many  cases  great  diffionlty  was  encountered 

consequence  of  colour  and  want  of  flatness  in 
tbe  object.  He  should  like  to  ask  what  was  the 
bearing  of  the  structure 


idence  as  to  the 
character  of  the  food?  Was  there  anything  whish 
would  tell  them  whether  the  aroature  was  oar- 
nivorons  or  a  vegetable  feeder,  and  if  the  former 
wbstttei  it  fed  open  the  softer  kinds  of  flesh « 
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iii:tL-;;j;    i 
•\Vatkir 

lika  to  atk  what  kinii  of  medium  had  bnu 
found  best  for  the  purpose.  He  bad  ■  number  of 
slides  of  thie  kind;  but  hid  experience  wis  like 
that  of  most  other  perfous,  that  after  a  lapse  ut 
time  a  great  many  ipi-ciuieus  became  deteriorated ; 
line  he  had  some  which  were  mid  to  be  mounted  in 
"Suffolk,"  whatever  that  might  mean,  and  these 
were  all  in  moit  excellent  condition,  both  u  to  the 
way  in  which  they  were  displayed  and  that  in 
which  they  hud  retained  their  characters. 

Mr.  Cooke  said,  with  regard  to  the  charactsr  of 
the  teeth  si  indicating  the  nature  of  the  food,  so 
far  as  the  land  mollueca  were  concerned  there  was 
a  Tery  marked  distinction,  the  earnivora  being 
conspicuous  by  having  teeth  with  sharp  arrow- like 
points;  but  in  the  cue  of  sings,  which  generally 
ate  animal  matter,  hut  which  would  also  eat  any- 
thing eUe,  and  would  even  eat  one  another  if  other 
things  failed,  tho  radula  presented  a  curious  mix- 
tare  of  the  sharp  arrow-like  forme  with  others  of  a 
squarer  form  approximating  to  that  of 
able  feeders.     He  oould  nut  say  with 


then 


ainty  tha 


audience  gene- 
elt  sure  that  when  they  aaw  the  paper 
iii  tittnio  they  would  Bod  it  very  interest- 
,  _.  study.  The  table  eihibi ltd  showed  the 
result  of  a  very  great  deal  of  work  with  regard  to 
interesting  group  of  diatoms.  The 
genus  was  one  which  had  long  been  known,  and 
>erhaps  apedmans  of  Aulacuducm  formoivi  were 
a  the  possession  of  everyone  interested  in  the 
abject.  He  wished  that  Mr.  Rattray  had  been 
hie  to  give  thtm  a  demonstration  of  the  central 
arm,  and  to  explain  the  processes  which  went  to 
urm  the  distinctive  type.  No  one  could  look  at 
he  tibia  without  seeing  that  it  represented  Ibe 
csult  of  a  very  carefuf  examination  of  all  the 
ublished  information  relating  to  those  groups, 
nd  Mr.  Rattray  had  been  afforded  nj>|-n  t'.iiiit.i-f 
f  getting  together  the  whole  knuwn  material  with 
tletion  to  that  genus.  What  he  bad  done  was  to 
describe  the  whole  in  harmony,  and  when  they 
er  they  would  End  it  to  be  a 
inograpb   of  that   interesting 

E<The  Chairman  said  that  Mr.  Rattray  bad  been 
tting  them  an  example  which  he  hoped  would  be 
rgely  followed,   for  he  was     ^uite  sure  that  no 

better  service  could  be  done  by  one  man  than  by 


■ea  varieties — it  was  difficult  tu  siy  what  their 
food  really  consisted  of.  As  regarded  mounting, 
all  the  preparations  from  which  the  photographs 
were  taken  were  mouuted  in  glycerins  Jelly. 

Mr.  Suffolk  disclaimed  all  knowledge  of  the 
peculiar  medium  mentioned  by  Prof.  Stewart ;  but 
aa  he  had  been  advising  for  a  number  of  years 
upon  questions  of  mounting,  it  was  just  possible 
that  it  might  be  something  which  he  hud  at  some 
period  recu  mm  ended. 

Mr.  K.  M.  Nelson  exhibited  and  described  a  new 
form  of  mechanical  stage,  in  which  two  points 
were  moved  by  milled  heads  in  rectangular  direc- 
tion!, carrying  the  slid*  with  them,  the  slide  being 
tressed  against  them,  »hen  they  were  withdrawn, 
y  the  bend. 

Mr.  Crisp  said  it  seemed  to  him  to  be  a  very 
great  disadvantage  not  to  have  the  object  follow 
the  mechanical  movements  in  both  directions. 

Mr.  Michael  said  he  should  m 


x  stage 


alple, 


e  forth. 


as  chiefly  engaged.  He  ci 
t  Mr.  Nelson  bad  stated  as  t 
the  aide  movement  being  seldom  wanted;  for  h: 
own  part,  he  thought  he  used  it  more  than  he  di 
the  other. 

l'rof.  ( i  roves  thought  that  one  great disadvautag 
in  the  arrangement  was  that  it  neoeasitsted  the  UI 
of  both  bands  to  manipulate  the  slide,  wherei 
the  great  advantage  of  the  ordinary  mechanic! 
stage  was  that  it  left  one  hand  free  for  focussing  I 
the  same  time  that  the  slide  was  being  moved. 

Mr.  Crisp  said  that  this,  to  his  mind,  was  tb 
fatal  objection  toMr.  Kelson's  device,  which  real! 
req aired  three  hands  to  work  properly. 

Mr.  C.  L.  Guides  exhibited  a  new  eomblnatio 
condenser,  which,  in  addition  to  the  condenser,  all 
contained  an  iris  diaphragm,   a  spot  leal,  and 
jxjJj;jj.-jj0  y.ujj).     Ji    tiv<ilJ,   „;'    war**,   like  all 
6  combination "   apparatus,    be   only   used    where 
portability  was  a  desideratum. 

Mr.  Crisp  exhibited  a  Collina's  aquirium  mici 
scope  which  oonld  be  fixed  by  suction  to  the  gin 
aide  of  the  tank,  like  tha  railway  reading  lamp 
also  KlOnue  and  SlUller's  aquarium  microscope  i 
examining  objects  in  a  small  aquarium  or  trou 
specially  constructed  for  the  purpose,  and  fill 
with  movable  diaphragm  elides.  Also  a  new  foi 
of  Thury's  6-tubo  microscope  for  class  purpoi 
having  a  reflecting  prism  mads  to  rotate,  so  as 
it  the  objeat  upon  the   stage 


it  tha  i 


in  the  way  it  bad  been  done  in  the  paper. 

was  a  very  large  amount  of  work  to  be  don 

way,  and'  he  considered  that  microscopit 

Mr.  Rattray  a  debt  of  gratitude. 
Owing  to  the  lateness  of  the  honr,  Dr.  Ward's 
iper  "On  Fasoldt's  Test  Plates,"  and  other 
alters  on  the  agenda  were  necessarily  postponed 
j til  the  next  meeting. 

The  Chairman  announced  that  the  date  of  the 
!it  conversaiiona  had  been  fixed  for  April  25th. 


08EFDL    AND   SCIENTIFIC    NOTES. 


Native    Cotton  Manufactures  In  Japan, 
leading    Japanese    newspaper    publishes   soi 

action  and  manufacture  of  cotton   in   Japan 
:oeut  years — a  subject  which  was  discussed  in  t 
Imci  of  August  27  last  under  the  head,  "  Nati 
iduatrisl  Competition."     It  says  that  tha  euti 
rudiH'tiuri    i.f    .rutioii    throughout  'he  empire 
itimated   by  official   statisticians  atHM'iu.i'i, ■>;!>., 
quantity  wholly  insufficient  to  supply  the  require- 
J  ' — ca  the  importance  of 
iloths.    Ot  lateyearr 
ived  a  great  impetus 


le  of  tl 


.tely  tu 
G.  Maasee  read  a  paper  "  On  the  Type  of  a, 


New  Order  of  Fund- 


ing type.  The  Gastaromyoetes  were  composed  nf  a 
number  of  types  which  were  linked  together  ;  but 
he  should  not  have  expected  that  those  which  Mr. 
Masses  had  mentioned  ware  so  closely  related  as  he 


the  spinning  indu. 

Ti".'-(iii  'j.mdk--.     In  addition,  eight  more  factor 
have  recently  been  started,  although  they  have  i 
yet  got  into  full  working  order.    These  aggrega 
117,liWJ  spindles,  so  that  within  the  past  eighteen 
months  the  cotton-manufacturing   power  of  Japan 

anything  like  the  same  rate,  by  the  end  of  the 

decade  Japan,  in  place  of  being  an  importer  of 
cotton,  will  be  an  exporter.     But,  although  surL 
rapld  progress    is    not    to   be  expeated,  Japan 
peculiarly   favourably  situated   for  tbe  growth 
ihis  branch  of  manufacture.    Itia  near  soms  of  tl 
[rest   centres    of  ootton    supply   produces   ootton 
itself,  and  has  ahundance   of    cheap    and  skilful 
labour.    The  amount  of  cotton  spun  last  yearwsa 

about  1, 3-20,0001  b.,  which  will,  of  '     

largely    increased,  and  it  is    slid 

pitalista  regard  tha  busines  as  offering  sound  and 
profitable  investments,  so  that  a  still  farther 
svelopmentot  the  industry  may  be  expected. 

A  Field  Refrigerator.— A  useful  adjunct  to 
the  hospital  department  of  the  Army  has  been 
devised  by  Dr.  F.  W.  Chapin  in  a  refrigerator  for 
field  use  with  the  army  on  service.  It  is  sn  adap- 
tation of  the  "  Eureka  "  refrigerator,  : — ' ;l-  ■'- 


Mr.  lien 


.lidered  tl 


greed  with   the  last  ipeaki 
interesting  paper.     He  hi_ 

L  the  Fungi  must  be  regarded 


:  be  regard  er 
„ ..  _  ^oitedietinol 
from  the  Alga).  Some  years  age  a  method  of  classi- 
fication was  proposed  which  would  have  aboliahe  I 
tbe  difference  between  them.  This  be  always  be- 
lieved to  be  a  mistake,  and,  therefore,  thongii 
perhaps  they  oonld  not  regard  Fungi  as  a 
■•'■    ------         ing  to  find  one  more 


of  ihdi 


the  Alga* 


Mr.   Kattra 


c  of  his  paper,  "  A 


lustrated    by    diagra 


Bical  a, 


s  nitra 


of  at 


Honia,  which 
my  liquid  I 


ooverabla  from  the  solution  by  evaporation,  ant 
can  be  used  over  and  over  again  without  sansibli 
loss.  The  apparatus  consists  of  two  collapsing 
indiarnbber  buckets,  one  of  which  contains  a  coi 
of  indiarnbber  tubing.  Thia  coil  is  placed  in  on, 
of  the  bankets,  and  is  immersed  in  the  nitrate  o: 
ammonia  solution.  The  water  to  be  cooled  i 
passed  through  the  coil  and  is  rapidly  cooled,  ani 
forms  a  supply  for  drinking  or  other  purposes 
For  refrigerating  purposes  and  for  making  ice  earn, 
of  the  water  which  has  already  been  cooled  is  rm 
into  the  second  bucket,  and  nitrate  of  ammonia  i 
added  to  it,  forming  the  freezing  mixture.  Whei 
the  solution  is  exhausted  it  is  removed  for  evapora- 
tion. Tha  field  refrigerator  is  collapsible, 
when  open  and  in  use  it  measures  3ft.  by  3ft.  by 

lft.  Gin.;  closed  for  transport  its  dimenr 

3ft.  bylOin.  by  lft.  6in.,  and  its  weight 

luulb.  when  packed  with  a  sufficient  quantity  of 

to  be  capable  of  producing  61b.  of  ice  per 
of  cooling  eight  gallons  of  water  to  a  te: 
of  between  30*  and    40'  Fahr.  during 


SCIENTIFIC   NEWS. 


IT  appears  that  at  several  points  in  the  United 
States    some   oocultations   were  observed 
during  the  lunar  eclipse  in  January  last.     The 
value  of   the  work  done,  however,  cannot  be 
definitely  known  for  some  time. 
Another  minor  planet,  273,  was  discovered  by 
r.  J.  Paliaa  at  Vienna  on  March  8.   Dr.  Palis* 
is  now  discovered  sixty-one  planetoid*. 
Mr.  Prince's  summary  of  the  meteorological 
journal  kept  by  him  at  Crowborongh.  Sussex, 
shows  that  tbe  mean  temperature  of   188"  was 
below  the  average  of    many  years   in  evert 
mouth  except  June,  July,  and  August.    April, 
September,   and   October    had    especially  low 
means— snow  falling  on   tho  11th  of  October. 
The  low  temperature  appears  to  have  been  due 
to  the  exceptional  persistence   of    north-east 
winds  during  more  than  a  third  of  the  year. 

Miss  Maria  Mitchell,  for  many  years  Pru- 
...i-orof  Astronomy  at  Vassar  College,  Poo  gh- 
keepsie,  N.T.,  has  resigned,  after  teaching  the 
in  that  instititntion  for  twenty-two 
Miss  Mitchell  was  bom  in  Nantucket, 
in  Aug.  1,  1818,  and  began  her  astro- 
nomical work  at  the  age  of  eleven  by  assist- 
ing her  father  in  observing  a  lunar  eclipse. 
In  1847  sho  discovered  a  comet,  the  Kingof 
Denmark  giving  her  a  gold  medial  in  honour 
of  the  achievement.  She  has  since  added  seven 
other  comets  to  her  list,  being  the  first  dis- 
of  them  all.  She  visited  Eirope  shortly 
after  1847,and  was  there  tha  guest  of  Sir  John 
Hersoheland  Sir  George  Airy,  then  Astronomer 
Itoynl  at  Greenwich. 

The  death  of  Mr.  Thomas  Elliot  Harrison. 
..hich   occurred    suddenly,   removes    another 
link  with  the  post,  for  he  worked  under,  sod 
subsequently  with,  Robert  Stephenson,  in  con- 
structing many  milea  of  railway  in  the  North. 
He  was  engineer-in. chief  of  the  North- Eastern 
Railway— at  tho  time  of  its  creation  by  the 
amalgamation  of   no   fewer   than  sixty-eight 
Acta  of  Parliament,  fti  1351,  the  largest  line  in 
the  country.   It  was  Earl  Granville,  wo  believe, 
who   called  him   "  Honest  Tom  Harrison,"  s 
title  which  does  him  the  greatest  of  honour, 
for  Mr.  Harrison  was  born  at  Sunderland  it 
lOS,  and  lived  through  a  time  when  men  wets 
rely  tempted  to  make  hay  for  themselves. 
The  Geologists'  Association   have  nude  ar- 
rangements for  an  excursion  to  Southampton 
on  Ulster  Monday  and  Tue*div,  in  conjunction 
with  the  Hampshire  Fiolil  Club.     The  special 
iject  on  both  days  will  be  to  examine  tha  fine, 
itf  sections  of  foesiliferous  Headon,  Barton, 
...id   Bracklesham  beds   from  Hordwell  west- 
ward, now  made  accessible  by  the  opening  oi 
the  new  railway  to  Bournemouth..    The  uirte- 
of  the  exonraion  will  be  Mr.  W.  Whitaker, 
a  ted  by  Mr.  J.  Starkie  Gardner. 
.1  course  of  lectures  for   sanitary  inspectors 
has  been  arranged  by  the  Parkes  Museum  for 
the  special  instruction  of  those  desirous  of  ob- 
;  knowledge  of  the  dntiea  of  sanitary 
ors.    The  various  subjects  will  be  dealt 
i  a  course  of  12  lectures,  given  by  well- 
authorities,  on  Tuesdays  and  Fridays  at 
in  the  Parkes  Museum,  74a,  Margaret- 
street,  commencing  on  April  10,  and  student! 
attending  the  course  will  be  granted  free  sd- 
raission  to  the  museum  and  library  from  April  I 
to  June  1. 

The  Institution  ot  Naval  Architects  held  it* 
annual  meeting  last  week,  and  after  the  rein- 
ing of  the  annual  report  and  tie  delivery  cf 
the  president's  address,  Beveral  paper*  of  mor* 
or  less  interest  were  read  and  discussed,  Har 
Sennett  read  a  paper  on  working  and  test  pre** 
sures,  and  stated  that  the  "factor  of  safety 
was  an  allowance  for  want  of  knowledge 
He  regards  the  traditional  hydraulic  test  of 
double  the  working  pressure  as  having  * 
retarding  influence.  Mr.  Yarrow  presented  ■ 
paper  in  which  he  described  a  launch  weighing 
only  a  ton,  propelled  by  means  of  a  highlj 
volatile hydrocarh on.  Thepropellingmaohiner/ 
was  placed  at  the  stem,  and  consisted  of  w 
ordinary  direct-acting  inverted  engine.  Tit 
vapour  generator  was  placed  immediately  K 
of  the  engine,  and  consisted  of  a  copper  ceil, 
inclosed  in  n  double  sheet-iron  casing,  the  inter- 
mediate space  between  these  casings  being 
tilled  with   asbestos.    Below  the  coil  was  u 
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iron  pipe,  bent  into  the  form  of  a  ring,  per- 
forated with  holes  and  arranged  as  in  a  Bnnsen 
burner,  so  that  a  mixture  of  hydrocarbon  and 
air  oould  be  forced  into  it  and  ignited  on  issuing 
through  the  holes.  After  the  start  the  work- 
ing was  automatic.  The  working  pressure  of 
701b.  per  square  inch  oould  easily  be  main- 
tained, and  the  boat  could  run  from  seven  to 
eight  miles  an  hour  for  several  hours.  The  use 
of  the  hydrocarbon  (one  of  the  early  products 
of  petroleum)  permitted  the  start  of  the  launch 
at  full  speed  in  not  more  than  five  minutes  from 
the  lighting  up.  The  subject  of  forced  draught 
also  attracted  some  attention,  and  there  were 
two  or  three  papers  on  screw  propellers. 

An  "  improved  patent  portable  automatic 
self -generating  petroleum  air  burner,"  the  in- 
vention of  Mr.  J.  J.  Norman,  was  shown  at 
work  at  147,  Queen  Viotoria-Btreet,  E.C.,  at  the 
beginning  of  the  week.  The  burners  are  modi- 
fications of  the  B onsen,  benzoline  being  forced 
through  a  very  fine  hole  into  a  tube,  where  it 
is  instantly  gasified  by  the  heat,  and  consumed 
by  the  aid  of  the  air  drawn  in.  The  benzoline 
is  stored  in  a  strong,  portable  vessel,  in  which 
a  pressure  of  1001b.  or  more  can  be  quickly 
obtained  ;  but,  as  the  patents  are  not  yet  com- 
pleted, it  is  not  advisable  to  say  more  about  the 
design.  The  apparatus  can  be  used  for  smelting 
and  roasting  all  kinds  of  ores  and  metals,  and 
has  been  used  for  inflation  of  war  balloons  and 
for  heating  rivets.  It  has  the  promise  of  being 
useful  for  many  purposes. 

An  exhibition  of  the  Stephonium,  to  which 
attention  was  called  by  a  correspondent  on 
page  58,  was  held  the  other  day  at  Edinburgh. 
The  Scotsman  says  that  the  airs  which  were 
played  had  been  translated,  so  to  speak,  on 
sheets  of  cardboard  that  were  inserted  behind 
the  wires— the  notes  being  represented  by  little 
bine  crosses,  each  one  of  which  disclosed  itself 
under  one  or  other  of  the  wires.  From  the 
positive  pole  of  the  battery  a  wire  was  led,  ter- 
minating in  a  handle  having  a  copper  pointer  ; 
and  in  order  to  play  the  air  required  one  had 
but  to  touch  with  this  pointer  as  he  went  along 
the  wires  behind  which  the  crosses  appeared, 
and  the  bells  chimed  responsive  to  the  electric 
contact  instituted.  The  impression  left  by  the 
exhibition  was  that  the  contrivance  was  ex- 
ceedingly ingenious,  with  a  possibility  of  con- 
siderable practical  utility.  The  inventor,  Mr. 
If 'Gee,  proposes  that  in  the  elaboration  of  the 
stephonium  each  wire  may  by  a  simple  switch 
be  made  to  play  three  notes — sharp,  natural, 
and  flat. 

Prof.  Roberts- Austen,  in  a  paper  presented  to 

the  Boyal   Society,  describes  some  important 

investigations  into  the  mechanical  properties  of 

~2    certain  alloys  that  are  not  without  interest  to 

'C-    electricians.    The  tenacity  of  pure  gold  is,  he 

found,  very  much  diminished  by  the  smallest 

mixture  of    impurities,  and  that  it  is  so  in 

tjQoordanoe  with  the  position  of  the  element  in 

me  table   of   atomic    volumes.    Thus   those 

'  dements,  the   atomic    volumes  of  which  are 

higher     than     gold,     greatly    diminish   the 

tenacity  of  the  precious  metal. 

In  the  course  of  a  Lumleian  lecture  de- 
filmed  before  the  Royal  College  of  Physicians 
by  Dr.  Howship  Dickinson,  he  stated  that  the 
bealthy  condition  of  the  tongue  is  by  no  means 
•My  to  limit  or  define.  Not  only  does  it  change 
&■  aspect  and  character  with  often  inconsider- 
able deviations  from  ordinary  health,  but  it 
Presents  many  differences  within  this  state  in 
deferent  persons,  and  in  the  same  persons  at 
ptterent  times.  There  are  congenital  varieties 
*n  the  number  and  prominence  of  the  papilla), 
•°d  there  are  such  habitual  differences,  whether 
****ttnital  or  acquired,  in  the  amount  of 
•PUhelium,  that  to  some  persons  it  is  normal 
to  have  a  olean  tongue,  to  others  not  less  normal 
■b  have  a  coated  one.  Thus,  whether  the  tongue 
**  looked  at  with  the  naked  eye  or  with  the 
toiorosoope,  the  range  of  health  is  wide ;  the 
tee  degree  of  coating  may  be  normal  in  one 
person  and  abnormal  in  another,  so  that  it  is 
Impossible  to  set  up  an  exact  ideal  and  say 
that  all  departures  from  it  are  the  result  of 
disease. 

MM.  Fremy  and  Verneuil  have  recently  sub- 

F     mltted  to  the  French   Academy  of  Sciences 

some  remarkable  specimens  of  artificial  ruby, 

which  they  have  succeeded  in  producing  by 

improvements   on    their   earlier   methods  of 

synthesis.    By  the  action  of  fluoride  of  barium 


on  alumina  containing  traces  of  bichromate  of 
potassium,  they  have  obtained  fine  crystals, 
lining  cavities  in  a  friable  white  matrix  from 
which  they  are  easily  separated.  The  crystals 
appear  to  be  identical,  both  chemically  and 
physically,  with  the  natural  ruby.  They  con- 
sist solely  of  alumina  coloured  with  a  little 
chromium.  They  present  a  beautiful  colour, 
and  are  hard  enough  to  scratch  topaz.  M.  Des 
Cloizeaux  has  found  that  in  crystalline  form 
and  optical  properties  they  agree  with  the 
native  mineral. 

Amongst  recent  ingenious  "  devices  "  it  may 
be  mentioned  that  a  method  has  been  dis- 
covered of  uniting  small  rubies  into  large 
stones— at  least  it  is  said  that  specimens  have 
been  sold  in  the  United  States. 

M.  Ernest  Faveno,  who  is  at  present  finishing 
a  history  of  Australian  exploration,  is  about  to 
undertake  a  new  journey,  accompanied  by  a 
surveyor,  who  will  be  paid  by  two  colonial 
geographical  societies.  M.  Favenc,  who  defrays 
his  own  expenses,  will  start  from  Western 
Australia  into  the  interior,  along  a  track  never 
before  followed,  and  then  turn  southwards  to 
the  sea. 


LETTERS  TO  THE  EDITOR. 

[We  do  not  hold  ourselves  responsible  for  the  opinions  oj 
our  correspondents.  The  editor  respectfullg  requests  that  ail 
communications  should  be  draum  up  as  brie/tf  as  possible.'] 

All  tommwsications  should  be  addressed  to  the  BDITOB  o/ 
the  English  Mechanic,  sss*  atrand*  W.C, 

All  Cheques  and  Post-oJIee  Orders  to  be  made  pa  fable  to 
J.  Passxobb  Edwards. 

%•  In  order  to  facilitate  reference,  Correspondents*  when 
speaking  of  anp  letter  previously  inserted*  will  oblige  bt 
mentioning  the  number  of  the  Letter*  as  well  as  the  page  •« 
which  it  appears. 

**  1  would  hare  everyone  write  what  Be  knows,  and  a* 
mnoh  as  he  knows,  but  no  more ;  and  that  not  in  this  only, 
but  in  all  other  subjects ;  For  such  a  person  may  bars 
some  particular  knowledge  and  experience  of  the  nature 
of  such  a  person  or  such  a  fountain,  that  as  to  other  thing* , 
knows  no  more  than  what  everybody  does,  and  yet,  to  keep 
a  elutter  with  this  little  pittance  of  his,  will  on  ertakc 
to  write  the  whole  body  of  physicks,  a  vice  from  whence 
great  inconveniences  derive  their  original."— Men  oAgnis 
ussa\s. 

»»♦ 

BBRATA-SATTJBN— TO  DB.  TEBBY. 

[28557.]— ALLOW  me  to  correct  two  misprints 
in  my  letter  (28530).  I  wrote  of  a  "circular  patch 
2°  (degrees)  in  diameter/'  not  inches.  Also  "pro- 
jected on  a  black  sky,"  instead  of  as  printed. 

Many  thanks  are  due  to  Dr.  Terby  fur  his  very 
interesting  and  valuable  communication  on  the 
planet  Saturn  (letter  28513).  Unfortunately  for 
me,  oar  local  weather  daring  the  planet's  present 
apparition  has  been  of  the  most  wretched  kind, 
giving  only  one  moderately  decent  night  in  a  fort- 
night on  the  average,  and,  therefore,  I  have  been 
unable  to  secure  ae  many  or  as  important  observa- 
tions of  Saturn  as  others  of  your  correspondents 
most  have  dons.  I  can,  however,  oonfim  Dr. 
Terby's  note  (/)  as  to  the  easier  visibility  of  the 
ring  C  in/,  ansa  on  a  number  of  nights.  On  re- 
ferring to  my  notebook,  I  find  that  oat  of  16  obser- 
vations this  season  ring  G  was  strongest  in  /.  ansa 
on  10  occasions ;  on  p  ansa  on  two  occasions,  and 
visibly  equal  on  each  on  three  nights. 

There  are  moments  when,  as  Dr.  Terby  remarks, 
one  strongly  suspects  detail  on  this  ring,  but  defi- 
nition has  been  too  unsteady  to  allow  of  verifica- 
tion ;  the  seeing  is  only  by  fits  and  starts. 

With  my  8&  Calver,  power  400,  I  for  a  few 
moments  grasped  the  Struve  ring  on  the  21st  inst, 
at  lOh.  45m.  (a  night  of  the  best  definition  of  this 
year),  bat  only  saw  enough  to  be  sure  of  its 
existence. 

Would  not  some  of  "  our  "  other  correspondents, 
who  have  been  more  favoured  by  the  weather,  send 
us  an  account  of  their  seeings  ? 

Jno.  Harvey  Jones. 

THB   MOON'S  WATBB   AND   THE 
GLAOIAL    PBBIOD. 

[28558.]—  THE  apparent  unsophisticated  manner 
in  which  the  Glacial  Period,  its  causes,  and  effects 
are  generally  understood  and  commented  upon  has 
often  been  the  cause  of  building  up  of  crude  ideas 
based  upon  that  imperfect  knowledge.  One  ex- 
ample has  been  the  cause  of  mnoh  interesting 
correspondence  in  your  columns. 

Your  later  correspondents  appear  to  be  losing 
sight  of  the  geological  character  of  the  question 
by  merging  into  the  astronomioal  matters  concern- 
ing it.  Dr.  F.  E.  Cane's  theory  as  to  the  cause  of 
the  Glacial  Period  is  certainly  new ;  but  there  are 
difficulties  in  the  way  of  accepting  it.  How  would 
he  account  for  the  mild  interglaoial  periods  when 
it  is  probable  some  northward  migration  of  animals, 
that  nad  been  driven  southwards  by  the  cold,  took 


flace  ?  Is  Dr.  Cane  also  aware  that  the  Glacial 
'eriod  is  not  the  first  we  have  evidence  of?  Ws 
have  evidence— in  England  alone — of  three  dis- 
tinct Glacial  Periods :  one  of  about  Cumbrian  age ; 
another  of  Permian  age,  as  evidenced  by  the  de- 
posits of  rdaoially  striated  boulders  of  that  age  ; 
and,  lastly,  the  Glacial  Period.  Would  I  >r.  Cane's 
theory  account  for  all  these  ?  He  only  deals  with 
the  last  one. 

There  is  another  matter  in  his  letter  which  I 
may  be  allowed  to  point  out  as  erroneous.  Writing 
on  the  ohanges  of  climate,  «fco.,  he  says: — **  When 
that  event  occurred  it  would  be  accompanied  by 
intense  Vulcaniara,  sufficient  to  throw  up  great 
mountain  ranges." 

I  was  not  aware  that  mountain  ranges  were 
thrown  up  so  suddenly.  According  to  my  reading 
on  the  subject,  mountain  ranges  are  formed  of 
rocks  which  have  been  subjected  to  enormous 
lateral  compression,  aided  afterwards  by  earth 
soulpture.  Perhaps  he  will  state  which  mountain 
ranges  he  thinks  were  upheaved.  The  last  (of 
several)  uplifts  of  the  Himalayas,  the  Pyrenees, 
the  Alps,  the  Andes,  and  tin  Rocky  Mountains 
have  all  taken  place  in  late  geological  times,  cer- 
tainly long  anterior  to  the  last  Glacial  Period ; 
while  the  Highlands  of  Scotland  and  the  ranges 
in  Scandinavia,  the  Oaral*,  and  the  Carpathians 
are  much  more  ancient,  and  have  since  been  worn 
down.  Perhaps,  however,  I  have  mistaken  his 
meaning  of  Vuloanism.  H.  E.  Quitter. 

ANOTHBB  MAGIO   8QTJABB  FOB  1888. 

[28559.]—  THE  following  perhaps,  is  a  better 
magic  square  than  Mr.  Hampden  s,  even  when 
improved  by  "C.  P.":— 


22  !  832  '  202 

1 

802 

682  j  322  '.   502 

382 

712  |  142 

922 

82 

442  |  662 

262 

622 

It  will  be  noticed  that  every  number  terminates 
with  the  figure  2.  The  sum  is  1888  taken  in  every 
way  described  by"C.  P.."  "magio,"  unaaik,"and 
"  four-ply."  (See  "  E.  M.,"  p.  160.)  Moreover,  it 
contains  the  smallest  possible  even  number  (22), 
and  the  greatest  possible  ev  n  number  (922)  avail- 
able for  obtaining  the  sum  of  1888.         F.  8.  8. 

[We  aro  inundated  with  magic  squares  1  This 
is  really  the  last  we  oan  print.— Ed.] 

LOCOMOTIVES. 

[28560.]— THE  very  valuable  report  made  by 
our  Australian  correspondent,  Mr.  C.  Roua- 
Marten,  has  set  at  rest  tbe  questions  of  great 
speed,  and  it  seems,  aocording  to  the  Engineer* 
that  80  miles  an  hour  is  about  the  limit.  Why 
this  should  bo  so  1  do  not  quite  see,  and  should  be 
glad  of  information. 

As  to  the  increase  of  steam  pressure,  which 
seems  to  be  the  order  of  the  day,  I  should  be 
interested  to  hear  from  Mr.  Gobert. 

Expansion  of  steam  is  pushed  now  to  its  full 
extent  in  our  engines  with  1401b.  pressure.  How, 
then,  oan  more  expansion  be  got  with  1601b.  pres- 
sure r  It  seems  to  me  that  the  "compound*' 
engine  is  the  proper  principle  to  woik  on,  beoause 
they  oan  push  expansive  working  to  any  extent, 
and  must  be  cheap  on  ooal  and  repairs. 

Scientific. 


DBIVEB8'  CERTIFICATES. 

[28561.]— DRIVERS  and  firemen  are  muoh 
exercised  in  their  minds  lately  by  a  Bill  before  the 
House  of  Lords  called  the  u  Steam  Boiler  Bill." 
It  does  not  seem  so  muoh  of  a  "  boiler  "  Bill  after 
all,  as  one  to  make  drivers  and  firemen  pass  ex- 
aminations before  an  officer  of  the  Royal  En- 
gineers (Col.  Rioh  being,  I  think,  named  as  the 
probable  examiner).  What  I  want  to  ask,  Sir,  is 
about  how  we  are  to  be  examined  ?  As  an  old 
express  man  on  one  of  our  best  roads,  I  hope  this 
Bill  won't  pass ;  if  it  does,  it  will  ruin  me,  oertain. 
I  am  not  up  in  knowledge  enough  to  go  through  a 
stiff  lot  of  figures,  and  I  don't  know  a  word  of 
Latin.  If  this  Bill  gets  into  a  ''  law,"  half,  or 
three  parts,  of  our  enginemen  and  firemen  to-day 
will  have  to  come  of!  their  engines  and  give  place 
to  "  book-worms,"  who  may  know  a  lit  of  theory, 
but  haven't  a  bit  of  practice  a'jout  them.  One  good 
job  is  the  railway  companies  are  going  to  oppose 
the  Bill  on  our  behalf.  Let  us  hope  more  able 
pens  than  mine  will  say  something  on  it. 

An  Old  Express  Driver. 


MIDLAND    SINGLE    ENGINES. 

[28562  ]— As  I  have  noticed  several  inquiries  in 
your  columns  about  these  engine*,  I  send  the  prin- 
cipal dimensions  and  a  photograph  of  a  drawifl 
from  Engineering. 


iKNBLiaH  MECHANIC  AND  WOULD  01  BOIBKCB I  MO.  1JIM.      MABOH  30.  1888. 


Diameter  of  driving  wheels,  "ft.  4in. ;  trailing, 
4ft.  2,in. ;  bogie,  3ft.  Gin. ;  cylinders,  18m.  by  26in., 

tiling  s  trsotivs  fores  of  9S-7lb. ;  boiler  pressure, 
BOlb.  per  sq.iii. ;  length  of  boiler,  10ft.  9m.;  dia- 
meter, 4ft.  2m. ;  besting  surface— tubes,  112S'6iqit.; 
fi»box,-1170«qit. :  total,  1240-6aq.it. ;  firegrate 
ares,    1968sq.ft.      Weight    of    engine  in  working 

tout,  ewt.qr. 

On  bogie 14    IB    2 

On  driving  wheels  17    10    0 

On  trmiling  wheels  11    10    1 

ToUI 43    13    8 

The  angina  ii  dnnbla  framed,  the  crank  axle  has 
Dealing*  id  both  frames,  the  trsiling  wheels  outside 
bearing!  only.  The  bogie  ia  of  the  Adams  type. 
There  is  an  arrangement  for  throwing  land  nailer 
the  tread  of  the  drying  wheels  by  a  jet  of  steam. 
Tbe  tender  carries  8,2£0galla.  of  water  and  2  tone 
of  coal,  and  weighs  when  full  86  tons  lowt.  lqr. 

These  engines  work  tbe  express  traffic  between 
London  and  Nottingham  with  loads  averaging 
170 tons,  including  engine  and  tender;  they  bam 
301b.  to  SUb.  per  mile  of  Derbyshire  coal,  and 
appear  to  be  great  favourites  with  the  drivers. 
Lincoln, 

OKOAN    SPECIFICATION. 

[28663.]— Tbe  following  specifistion  ia  by  the 

late  Nathaniel  J.  Holmes,  of  London,  for  Macleod 

Pariah  Church,  Glasgow.      The  builder  is  M.  C. 

Anneeaens,  of  GrammonL 

Great  Organ  (Compass  CC  to  C  in  alt.) 

1.  Bourdon _ 16ft,  CI  pipes 

2.  Open  Diapason 8      SI     „ 

8.  Viola   8      61     , 

4.  Hohl  Flttta 8       61     „ 

6.  Duloiaoa 8      61    „ 

6.  Principal    (  II  „ 

7.  Hermooic  Pints    .. 4  61  „ 

8.  Grave  Mutore ?|  and  2  182  „ 

9.  Trumpet 8  il 

10.  Clsrinelle  (free  resds) 8       61     „ 

11.  Mixture 8  ranks     183    „ 

11.  Clarion,    4       61     „ 

Swell  Oboa.v  (CC  to  C  in  alt.) 
1.  Bourdon ICCl.  ttl  pipes 

5.  Geigen  diapason  . I      II      „ 

B.iRobrgedaokt    t      II 

4.  Viols  de  gsmbs    8      61     „ 

6.  Voii  oelcates  (ten.  C) 8       49      „ 

6.  Geigen  principal 4  61  „ 

7.  Hsrmonio  piooolo   i  il  , 

8.  Sharp  mutore 3  ranks  183  ., 

9.  Horn 8  61 

10.  Oboe   8      61      „ 

Pedal  Organ  (CCC  to  F;  80  notes.) 

1.  Open  diapason      16ft. 

J.  Bourdon W 

3.  Octave  bsss  8 

4.  Grosse  quint lOf 

6.  Tubs,  8 

6.  Tnbaaon 10 

Couplers  and  Accessories. 

1.  Great  to  pedals.  I  4.  Swell  octave  on  itself. 

2.  Swell  to  pedals.  J  5.  Tremulant  to  swell. 

3.  Swell  to  great.  |  6.  Swell  pedal. 

3  composition  pedals  to  great  manual, 
3  „  „  swell        „ 

Pneumatic  action  to  swell  clavier. 
Su m nu ry.— Great  organ,  916  pipes  ;  swell  organ, 
720  pipes ;  pedal  organ,  102  pipes ;  total,  1,737  pipes. 
H.  S.  N. 

OBOAN     X  ATTBBS. 
[28664.]— IT  is  to  be  regretted  that  the  discossion 
On  this  subject,  which  at  one  time  promised  to  be 
d  personalities.    Toi   ~    * 


useful,  haa  drifted  ii 


happily  pnta  it,  the  swell-box  takes  the  bloom  off. 
Unfortunately,  tbe  great  majority  of  organs  are 
only  too  susceptible  of  improvement  by  any  msans 
which  will  conceal  their  coarseness,  bat  this  is  not 
tbe  case  nnder  considers tion.  It  remains  to  be  seen 
what  the  swell-box  offers  in  exchange.  It  gives  ex- 
cellently well  the  idea  of  echo,  distance,  and  con- 
trast; it  produces  the  charming  effect,  unique  in 
music,  from  which  it  takes  its  name  ;  it  furnishes 
an  indifferent  imitation  of  creicenda  nitforcaudo. 
These  characteristics,  while  making  it  a  most  vain- 
able  addition  to  the  organ,  rather  tell  against  its 
extension  beyond  its  own  department.  The  material 
point  is,  Doss  the  swell-box  give,  or  even  aid  in 
giving,  the  means  of  expression  on  the  organ  ? 
This  question,  whether  the  working  of  the  soul,  as 
Humber  calls  it,  ia  1  militated  by  the  use  of  the 
swell  pedal,  has  not  been  met  by  any  of  your  cor- 
respondents. Certain  it  is  that  many  otherwise 
able  players  seem  to  lack  expression,  while  others' 
touch  is  instinct  with  life.  No  one  who  remembers 
the  playing  of  such  men  as  S.  8.  Wesley,  Henry 
Smut,  George  Cooper,  or  Jeremiah  Rogers  (not  to 
name  living  organists],  will  contend  tfast  the  organ 
apart  from  the  swell  is  an  expressionless  instru- 
ment ;  but  it  may  perhaps  be  said  that  the  swell 
offers  such  assistance  in  this  matter  of  expression 
that  it  ought  to  be  extended  throughout.  This  is 
a  question  for  musicians  rather  than  organ- 
builders  ;  it  would  be  interesting  If  any  of  your 
correspondents  conversant  with  the  great  master- 
pieces of  organ  music  would  say  bow  they  would 

'  "*  "-";an  such  and  such 

a  the  greatest  ad- 

As  I  think  proper  to  write  under  a  nom  de  plume, 
rosy  I  be  allowed  a  word  in  justification  ?  There 
is  no  question  of  the  liberty  to  do  so  :  I  need  only 
refer  to  the  well-known  rule  of  The  Tim,,. 
Prom  year  "  Hints  to  Correspondents,"  it  appears 
that  your  role,  Sir,  is  the  same.  Numerous  oases 
of  eminent  correspondents,  whose  names  would 
bavs  deservedly  carried  weight,  and  whose  identity 
has  leaked  out,  will  occur  to  everyone,  proving 
incidentally  what  such  men  considered  to  be  the 
proper  mode  of  addressing  the  editor  of  a  news- 
paper. I  am  not  concerned  to  consider  the  case  of 
gentlemen  conspicuous  In  the  musical  world,  but 
simply  that  of  the  ordinary  private  amateur  : 
•ii  I.  a  cue  may  have  had  no  inconsiderable  experi- 
ence in  designing,  building,  and  rebuilding  organs, 
and  have  visited  perhaps  every  instrument  of  note 
in  Kurope,  and  yet  be  utterly  unknown  beyond  his 
own  circle.  Conscious  of  this,  he  may  consider  it 
both  more  modest  and  more  dignified  not  to  pub- 
lish bis  name;  further,  he  may  perhaps  follow  a 
profession  with  which  musical  matters  hare 
Di'tbing  in  common,  and  which  bis  good-natured 
friends  would  not  he  alow  to  say  he  would  be 
better  employed  in  attending  to  than  in  riding  his 
bobby ;  and  so  prudence  may  beoome  an  addi- 
tional cooaideration  On  the  same  side. 

Marob  32.  Finnm  LsmcU. 

[(juits  so;  and  correspondents  need  not  wsste 
further  time  in  discussing  this  point,  for  we  shall 
not  print  their  letters.  The  BNULIBH  Mechanic 
baa  o/vayi  recognised  the  right  of  snonymous 
correspondence.— SO.  ] 


hold  bo  f  oun 

attempt  'the  construction  of  a  Boehm  flute,  and 
thought  of  the  "  Rookstro  model."  It  more  nearly 
resembles  the  original  Boehm  arrangement  than 
tbe  "  Carte  1867,"  and  I  should  like  to  have  "  Vul- 
canite's "  opinion  as  to  whioh  ia  the  better.  I 
intended  to  use  silver,  or  thin,  hard-drawn  brass, 
subsequently  electroplated. 
A  Boehm  piooolo  which  I  commenced  in  brass, 


of  their  ahxitciv  by  being  inclosed  ;  ss  Mr.  Cassoti    1 


pared  exactly  eqnsl  in  dime'.er,  one  being  for  the 
permanent  instrument.  The  othsr  tnbe  was) 
gradually  out  down  till  it  gave  the  proper  funda- 
mental note,  and  the  other  then  mads  equal  to  it. 
A  large  hole  waa  than  ont  in  the  experimental 
tube,  approximately  near  the  position  of  the  first 
bole,  and  a  short  piece  of  tnbe  fitted  to  slide  rather 
tightly  over  it,  provided  with  a  abort  noxale  of  the 
aire  of  the  finished  hols.  This  short  tube  was 
then  slid  np  or  down  until  the  correct  note  was 
obtained,  and  the  hole  then  ont  in  the  permsnent 
tube  to  correspond.  The  remainder  of  the  hoist 
ware  of  course  found  in  the  same  manner. 

Allow  me  to  thsnk  "  O.  J.  L."  for  the  admirable 
idea  of  the  extracts  from  that  laths  classic  "  Ber- 
geron." I  am  sure  they  will  form  matter  of  great 
permanent  interest  in  a  very  accessible  form,  and 
we  know  that  "  Bergeron  "  will  be  likely  to  gala 
rethsr  thsn  suffer  in  translation  through  his  hands. 


ON  VIOLINS. 

[28666.]— There  seems  to  be  some  mistake  in 

signature  of  letter  28481— whether  the  printers  or 

my  own  I  do  not  know ;  however,  the  letter  fa) 

J.  H.  Sobucbt  (letter  28649)  thinks  there  is  some 
misprint  in  my  description  of  tbe  ordinary  bridge. 
I  said  the  old  form  of  bridge  was  never  adapted  to 
the  requirements  of  tha  instrument ;  it  had  not 
been  studied  ss  a  mechanics!  medium,  for  the  just 
intonation  of  one  string  with  the  other. 

This  is  really  what  I  do  think.  It  was  this  con- 
firmed conviction  which  led  me  to  experiment  with 
different  forms  of  bridges ;  but  the  idea  was  purely 
mechanical.  I  knew  that  each  string  represented 
a  series  of  different  numbers  of  vibrations;  hence 
the  idea  the  E  string  requiring  the  most  vibrations 
in  a  given  time.  The  leverage  is  the  shortest,  or 
nil,  because  it  gets  the  necessary  amount  from  its 


SUM 


leverage  greater ;  like  the  pendulum,  by  lengthen- 
ing, the  vibration  is  slower  ;  by  shortening,  they 
ars  quickened— the  top  of  sound-post  acting  ai  the 
fulcrum  of  both  bridge  and  belly. 

If  not  too  impertinent,  I  should  like  T.  H. 
Sehucht  to  give   his   opinion  of   sound-post  sad 

sound-bar— their  position,  fiination,  i **-"  ~ 

the  sound-wave  theory.    I  am  glad 

experiment,  yon  have  got  at  the  p 1 

new  bridge.  It  was  one  of  the  first  experiments! 
tried  some  years  ago.  I  found  its  defects  u  yss 
describe— not  having  rigidity  enough  to  sopsort 
the  strings  with  firmness  on  the  belly.  I  will  ha 
glad  if  you  will  try  the  new  one.  This  fa  only 
second  week  of  advertisement,  and  I  have  already 
evidence  of  their  success.  Oasis. 

[28567.]— I  hate  read  with  great  interest  n» 
letters  whioh  have  appeared  for  the  last  fewwesb 
in  your  valuable  paper  under  the  head  of  "0s 
Violins."  In  letter  28481,  in  your  issue  of  theft 
inst.,  "Byford"  points  out  to  "  Ordsric  Visa* 
respecting  tone  of  violin  back,  that  it  ia  lower,  as) 
higher,  than  the  belly. 

I  think  it  is  "  Byford  "  who  is  in  error  oonoers- 
ing  this  matter.  It  is  lower,  be  says,  because  of 
greater  density,  and  therefore  heavier,  having  man 
resisting  power.  It  is  trne  that  pine  given  a  higsa 
tone  than  maple,  owing  to  its  greater  elasticity  sal 
feeble  density ;  but  this,  I  think,  is  more  test 
compensated  for  by  the  difference  in  thicknsn 
between  the  back  and  the  bally.  His  deserintics 
of  the  different  qualities  of  tone  of  the  two  vista* 
which  hs  mentions  in  the  latter  part  of  the  Ms* 
is  very  interesting. 

A  friend  of  mine,  a  violin  maker  in  a  large  nji 
made,  a  few  yean  ago,  a  number  of  violss,  us 
breasts  being  formed  of  pitoh-pino  of  rather  oos» 
grain.  I  remember  playing  on  one  of  these  instti- 
ments,  the  tone  of  whioh  was  remarkably  rick 
powerful,  and  brilliant.  I  have  seen  it  stated 
that  plane-tree,  used  mx  material  f or  bsoks,  imparls 
to  the  instrument  a  soft  and  muffled  too*. 

23,  Kent-attest,  Rochdale.  F.  Wsrfaoa. 

WHAT  FOWxtX  DOBS  IT  BBaUTU  10 
DHIVB  A  OIKOTTLAB  SAW* 

[28568.]— THE  power  a  oireular  saw  requires  t» 
drive  it  depends  on  thsi  condition  the  ssw  is  » 
If  the  plate  is  not  true,  or  too  thick,  or  baft 
sharpened,  or  the  diameter  too  great  for  the  Ms 
it  has  to  do,  it  will  take  more  power  thsn  ctesr- 
wise.  Saws  are  very  often  condemned  ss  Ukoj 
more  power  thsn  they  really  do,     A  circular  siv 

may  also  be  so  packed  as  to  require —  "  *" 

drive  it   between   '*—    ■■-■'-=-■■  *l 

packed    to  drive 

Again,  we  msy  go  into  a  sawmill,  and  than  are  I 

number  of  saws  at  work :  all  seem  to  be  going  ■ 

well,  the  timber  issawn  clean  and  true.    Welsare 


n    the    picking  than  if  propedj 
<    it  through    a  piece  of  tabs'. 
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I,  and  go  into  soother ;  ws  ids  tbi  urns 
of  nn  at  work,  and  of  the  same  dimen- 

•  engine  of  the  same  alaaa  and  power ;  Che 
rnedont  ii  not  near  io  good,  and  th*  un 
rely  dragged  through  the  timber.  Soma 
'  the  saws  ire  not  sbsrpened  m  well  u  at 
uer  mill,  and  ui  not  in  as  good  condition ; 
fault  ii  not  at  all  timei  in  the  sews ;  they 

*  in  quite  aa  good  order,  still  there 
t  power  required.  We  will  leave  tail 
nd    go    back    to   the     former    mill,    and 

the  engine-man  getting  np  steam.  We 
ae  eteam-gauga,  and  after  a  while  the  man 
ha  governor  and  itarta  the  engine  with  so 
"— '    — J  'he  shafting  ii  driven 


We  g 


o  the 


ip  iteam.    The 


ine-man  here  ii  getting  np 

rti  the  engine  with  201b.  ol 
the  former  mill.  The  shafting  runs  at  i 
iw  tpeed,  and  there  ia  still  mora  power 
1  to  drive  the  shafting  iti  proper  speed. 
it  is,  the  power  the  taws  should  have  to 
em  ia  taken  to  drive  the  heavy  pulleys  and 
',  and  the  way  the  shafting  and  machines 
g  driven  off.     We  find  the  main  shaft  at 

.  machines  are  driven  from  pulley*  that 
fertheit  from  the  pnlley  driving  the  shaft. 
to  the  former  mill,  and  here  we  find  the 
sit  driven  from  the  oentre,  and  the  pulley* 
ion  the  heaviest  machines  are  driven  are 
■he  wheel  or  pulley  driving  the  main  shaft, 
ach  side  equalling  the  load.  The  pulley* 
spindles  are  much  larger,  and  belts  wider 
i  the  other  mill  consequently  less 
is  required  to  drive  them,  and  the 
avey  more  power  than  at  the  other  mill, 
te  pulleys  are  email  and  belts  narrow  and 

the  same  time  taking  more  power  to  drive. 
1  there  is  no  possible  means  of  getting  the 
ituated  so  as  to  drive  from  the  centre,  the 

pulley  driving  the  shaft  should  be  sa  large 
ilt.  To  get  a  large  wheel  or  pulley  the 
hould  run  a  good  speed,  and  to  save  power 
iest  machines  should  be  driven  from  pulley* 
the  wheel  or  pulley  driving  the  shaft.  Ail 
>nd  shafting  should  be  as  tight  as  possible, 
ter  to  have  an  extra  bearing  than  to  have 
lifting.  Again,  counter-shad*  should  be 
as  much  as  possible.  In  many  mills  there 
shafting  than  is  realty  required.  The  same 
of  machines  could  be  driven  with  less 
:,  and  much  power  saved.  Again,  power, 
1  tear  of  belts,  and  fuel  may  be  saved  by 
.  clutch  where  the  shaft  is  coupled  at  any 
raid   there   be   only  work   for  a  certain 

of  machines.  By  throwing  the  dutch 
i  shaft  from  which  the  machines 
en     is    at    once    stopped,    the    belts  re- 

on  the  pulleys  ready  for  work  at 
ment  the  machine!  may  be  required. 
here  should  be  easy  access  to  pulleys  and 
.  I  believe  in  many  places  there  is  much 
sated  by  bearings  not  sufficiently  lubri- 
The  reason  is,  the  bearings  are  not  easily 
nd  are  neglected.  More  reasons  might  be 
w  a  great  deal  of  power  is  taken  that  the 
uld  have  to  drive  .them  satisfactorily.  I 
ve.  the  power  required  to  drive  a  oiroular 
•■Dili  on  the  diameter,  thickness,  and  oon- 

ar  sawa  to  cut  soft  wood  generally  should 

i  following  dimensions  : — 

■ter...     a  tin.  30 in.  36 in. 

14  tight.       12  easy,  12  tight 

iter...     42m.  4Hiu.  olin. 

11  0  eaay.  9  tight. 

he  average  power  required  to  drive  taws 
above  dimensions  ia  aa  follows: — 2tin., 
30in.,  4H.F. ;  3Gin.,  6H.P.;  42in.,6H.P.: 
[.!'.;  .iiin.  8H.P.  The  number  of  teeth, 
I,  if  the  saws  are  driven  at  their  proper 
For  cutting  hard  wood  generally,  saws 
e  a  full  gauge  stouter,  and  the  number  of 
s-tuird  mure  ;  power  required,  one-fourth 


FRICTION. 
"Ubsa  Minor"'  will  find  hi*  orank- 
"     "  ts  it  with  ball-bearings, 


ipoaes  in  letter  No.  _ 
da  crank-shaft  thus,  bnt  the  shaft  was 
'  iron,  and  consequently  tbe  surface  be- 
dented  by  the  bulls,  giving  rise  to  an 
nt  tremor.  If  the  shaft  was  made  of 
1  hardened  at  the  ends,  it  would  probably 
II.  The  collar  which  holds  the  balls  should 
f  hardened  steel.  Iron  well  case-hardened 
shap*  do  as  trelL  A.  dray. 

.BK     COILS. 

tbe  subject  of  spark 


e  pirtidaL rhj  , 


a  small  coil  I  have  just 


Bobbin,  2in.  (inside}  by  l|in,  diameter;  cor. 
fin.;  primary  wire,  three  layers  of  So.  0  e.c. 
inaulation  between  primary  and  asoondary  circuit 
two  or  three  layers  of  guttapercha  tissue  ;  -»  -m» 

Swire,  Ko.  BE  e.c,  aa  much  as  the  bobbin  ent 
e  (about  16  layers],  each  layer  being  insulate 
with  one  layer  of  guttapercha  tisane;  condense 
51  sheets  tinfoil,  3,in.  by  2in. 

The  coil  haa  turned  out  a  little  marvel,  and  givt 
a  fall  Jin.  spark  in  air,  with  one  small  bichromat 
cell.  J.  B. 

THEORY    OP    ELHOTKI01T1. 

[28571.]— I  consider  my  note  on  this  aubje< 

(28636,    p.  80)  needs  an  apology  for  (to  say  ■_  i  ■ 

least)  the  careless  manner  in  which  it  was  writtei 

To   make   it  express  my  meaning  correctly,  it  i 


.     io  order  of  the  word*"    , 
ve."  It  hasoften  puzzled  beginne 


d  sounds  rsther  an  absurdity, 
"  that  the  positive  electrode  is  . 
live  element,  and  the  negative  alectrodi 
positive  element,"  I  can  see  no  other  solution  of 
the  matter  than  that  "the  lino  la  tbe  negati 
element,  and  the  exciting  fluid  the  positive,  t 
carbon  collecting  the  current  from  the  posit; 
fluid,  transmits  it  through  circuit,  and  is  th 
accepted   by  tbe  mm"  " 


u  thai 


it  tber 


wbyi 


TWISTED    TBHRS. 
[28572.] — An  inapection  of  a  aeries  of  te'i  ■■.,_.  ■ 

Cta  on  a  country  road  will  show  that  the  m  ij.,rity 
e  left-handed  "  shakes."  Some  few  the  oppo- 
site or  straight  up  and  down.  Joiners  know  tQat 
the  grain  of  a  deal  board  as  it  lies  on  the  bench 
meets  the  plane  iron  on  the  near,  and  goes  with  it 
on  the  ofi  side,  aa  would  be  the  case  if  cut  out  at  a 
tree  with  a  left-handed  twist.  So  in  st joking  sash 
beads  careful  men,  when  not  at  piece-work,  tip  the 
board  down  and  work  from  the  centre  edges.  The 
spiral  arrangement  of  leaf  bud*  is  mostly  left- 
handed,  though  sometimes  confused  by  the  oadw 
of  threads  in  the  spiral.  Hsughton  says:  "  It  ii 
well  known  thatthe  turpentines  of  different  pines 
differ  aa  to  their  rotation  of  polarised  light,  pos- 
sibly on  account  of  difference  in  their  pbyllu  talis 
and  spiral."      Perhaps  the  exciting  cause  of  the 

Siral  is  tbe  effect  of  the  sun's  apparent  motion  on 
e  tip  of  the  shoot  (but  A'nterootyui  spiralis,  a 
fungus  in  the  stomach  of  tbe  Julus  is  also  left- 
handed  and  in  the  dark).  If  light-seeking  is  the 
._.    ,j   . ln(j  pijnt,  diaBI  aoooi.iini;  ' -j 


[28573. J— I  THINK 


One.*.  J.  B.  Flo.  don. 

enerally  admitted  th; 
ir  portion  of  tb 


then 

vegetable  kingdom  than  in  any 
creation.  The  twisted  stems  or  certain  trees  in 
particular  localities,  while  tbe  same  kind  of  tree! 
aomewhers  else  is  unmarked  by  any  such  cha- 
racteristics, will  puttie  us  ss  long  as  the 
world  lasts.  Why  should  the  hop -vine  in- 
variably grow  from  left  to  right,  while  taorlet- 
rnnnere,  and  all  other  creepers,  just  ss  persist- 
ently  twine  in  the  contrary  direction?  The  twist 
in  the  stems  of  large  trees,  such  aa  the  cedar  and 
the  pine  and  apple  tree,  ao  frequently  seen  in  cer- 
tain localities,  ia  as  incomprehensible  a*  any  phe- 
nomenon can  be.  It  is  nseless  to  speculate  upon 
it ;  they  are  simply  exceptions  to  the  general  rule. 

growth  the  twist  began,  since  only  very  old  trtM 


iously  c 


orted. 


heard  it  surmised  thi 

to  this    twist  wbioh  grow 

principally   to  the  action  of  wind   

one  particular  quarter.  But  this  seems  hardly 
a  plausible  conjecture,  and  I  just  mention  it 
to  show  that  tno  subject  is  not  now  muoted 
for  the  first  time.  Yet  this  is  only  one  o  many 
other  equally  strange  phenomena  for  which  science 
ha*  failed  to  looount.  I  believe  such  Initial 
timber  is  commercially  unless,  though  it  is  said  to 
be  somewhat  harder  in  the  grain  than  the  ordinary 
growth*.  Those  who  have  the  opportunity  in  the 
spring  of  watching  the  appearance  of  th*  leaves  and 
blossoms  of  the  apple  trees  th  a*  twisted,  might  no  tic; 
if  they  seem  to  be  as  forward  as  tbe  other*.  Reason 
would  suggest  that  they  would  be  some  weeks 
in  their  foliage,  from  the  resisting  action  of 
wisted  bark  on  the  ascent  of  the  sap.    But 

. -ilmoat  irresistible  force  of  vegetable  firowth 

would  surprise  those  not  familiar  with  th*  subject. 
Such  a  pulpy  thing  aa  a  mushroom  will  lift  up  a 
uagstoue  lain,  square  and  Sin.  thick. 

Jolts  Hams  den. 

HRATIKQ  XODBBK  BOILBBB  B7  COAL. 


years  linos  I  nude  a  small  boiler  of  strong  tin- 
plate  soft  aoldered,  fitted  with'  water-gauge,  cooks, 
safety-valve,  Ac.    It  was  set  in  bricks,  which  were 


thick  iron  plate  out  to  the  shape  of  the  bottom  of 
the  boiler,  and  held  across  the  front  of  the  bricks 
Uy  ltoti  rods  fastened  into  the  bricks.  Tbe  boiler 
was  let  half  its  diameter  into  the  top  brisks,  rest- 
ing on  the  door-plate  at  tbe  front,  and  an  iron  rod 
at  the  baok. 

It  ■■■■as  fastened  in  with  common  putty.  The 
jhimnoy  was  two  lengths  of  2in.  east  iron  pipe,  the 
tame  a*  that  need  for  taking  the  water  off  house 
roots.  The  boiler  was  8-in.  by  6 in.  I  would  not 
recommend  anyone  to  make  it  of  tin,  but  of  strong 
jopper,  brazed. 

Mv  angina  worked  very  well,  and  the  boiler 
burnt  very  little  coal.  J.  P.  L. 


;_'".'.75."|— IN  the  very  interesting  letter  (28638) 
Mr.  liodden  repeats  the  oftea-aaked  question, 
"  How  was  this  gravel  deposited  ?  "  and  then  add*, 
"  1  suppose  nobody  will  deny  that  this  is  river 
gravel.'1  If  he  will  go  a  little  further  afield  he 
will  nod  that  it  has  been,  and  is  now,  stoutly 
denied  j  in  fact,  a*  hard  and  tough  a  battle  has  bean 
fuiiulii  over  thi*  laid  gravel  as  waa  the  esse  with 
the  much-vaied  glacial  period,  the  Suviatite  party 
going  in  for  river  and  tranquil  deposit,  as  against 
the  ililuvinm  and  flood  of  their  opponents.  Mr. 
Ctiiidaa  will  find  a  wonderful  deal  of  information 
on  tbe  subject  in  the  "  Antiquites  Celtique*  "  and 
"  Dc  la  Creation"  of  M.  Boucher  de  Perthes,  and 
MUMQntUjr  ao  in  A.  D'Arbigny'a  N  Voyage  dans 
l'AuWriqne-  Meridional e,"   as  also  in  "  PaUeontO- 


puudent  "  E.  L.  G."  in  regard  to  hit  question 
letter  27834.  p.  63)  about  the  "bones  inoruated 
vith  salt."  He  will  find  all  the  particulars  in  tho 
hapten  dealing  with  tho  "Pampas  Deposit — 
..j-:-'i«,"  p.  83  of  D'Arbigny'a  work  as  above. 


YELLOW    STAINS    IK     FINISHED 

COTTON  CLOTH. 
70.  J— H  aviso  been  connected  with  one  of 
the  largest  blesohing  firms  in  Lancashire  for  a 
guild  many  year*,  the  letter  under  the  above  head- 
■ J-538)  I  read  with  peculiar  interest.  It  is 
too  true  that  chemical  knowledge  amongst 
.  irs  is  not  of  a  very  high  standard.  Good 
results  have  been  obtained  by  the  "ruin  of  thumb,'' 
or  by  the  assistance  of  some  specialist  with  a 
practical  knowledge  of  chemistry,  and  there  lift  to 
remain  until  some  bungler  haa  tried  his  hand ;  or 
deleterious  matter  deftly  worked  in  by  the  manu- 
facturers into  the  yarn*;  or  the  dtmandt  of  th* 
sMmtn  for  peculiar  "finishes,"  have  tried  toe 
ability  of  the  bleacher  and  finisher  to  their  utmost. 
And  the  result  haa  been  claims  for  stains  and 
damages ;  and  consequently  the  state  of  the  trad* 
at  the  present  time  compels  the  finisher  to  have 
air  acquaintance  with  chemistry  beyond  th*  ele- 
iii'ii-Li-y  "texts,"  if  he  means  to  eocosed. 

Perhaps  it  may  be  interesting  to  your  reader*  to 
know  the  position  in  which  a  bleacher  stands  in 
psgftlti  to  the  manufacturer  and  ahlpper.  He  ia 
placed  between  the  two,  he  doea  not  purchase  grey 
cloth,  nor  do**  he  aell  to  tbe  shipper:  he  simply 
r.-i-L-ive*  grey  goods  direct  from  the  manufacturer 
or  from  th*  shipper's  warehouse,  but  of tener  direct 
from  the  manufacturer,  to  be  bleached  and  finiahed 
as  per  order  from  th*  shipper,  tb*  first  process 
tiring  singeing  or  firing,  and  very  often  during  that 
process  the  atmosphere  surrounding  th*  machinery 
necessary  i*  obarged  with  the  product  of  oombue- 
tion  which  doe*  not  belong  to  vegetable  fibre,  nor 
u-Jih-lj  demands  spectroscopic  analysis  to  detect. 
The  seoond  process  is  the  blaaohing,  pure  and 
simple,  to  render  it  clear  of  the  rubbish  placed  in 
tlie  il'-'th  by  the  manufacturer,  requires  a  great 
amount  of  boiling  or  "bowking,  and  thence  paise* 
through  tbe  ordinary  chlorine  process  and  for. 
warded  into  the  finishing  and  stiffening  depart- 
nt ;  and  herein  comprises  th*  failures  oom- 
in  1  of  by"  A  Manchester  Shipper,"  and  wbioh, 
a  i»t  many  instances,  through  the  endeavonr* 
plea**  and  satisfy  the  said  shipper,  bnt  very 
oftCD  from  the  ignorance  of  the  substances  u*ed 
n  finishing. 

'  ■■  ■  iiig  my  experience  with  the  firm  where  I 
am  employed  I  have  not  heard  of  any  stains,  or 
.'■.:;;-  for  such,  aa  "A  Manchester  Shipper" 
lamea,  and  something  like  600,000  piece*  nave 
MBM  under  my  supervision  during  the  last  six 
uontns. 

I  trust  this  matter  of  stains  will  be  atill 
further  "explored  "  and  lifted,  and  lead  to  a  eatis- 
■      ■■remedy.  "   ~' "-'—  —•---—  ■ 
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POLIBHINQ  ADD  NIOKBL-PLATING. 

(Continued /rom  f,  fi7.) 

[  2  B577.]— Cos  SECTORS  and  connections  should 
elwsjs  be  large  enough,  or  If  there  it  a  fault  let  it 
be  that  they  an  loo  large.  I  nacd  not  enlarge  on 
the  matter  of  cleanliness,  ae  nothing  ii  mora  waato- 
ful  than  dirty  jointi  and  bad  insulation. 

I  iu  in  a  amall  plating  shop  recently,  and  aaw 
the  following  arrangement :  Six  Bunaen  calls, 
coupled,  in  two  scries,  parallel,  three  jells  in  *auh 
aeriai ;  each  ontiida  cell  measured  18in.  high  by 
12in.  diameter.  The  oonnectiona  were  made  by 
twining  a  piece  of  copper  wire  (SO  or  22  gauge) 
round  one  carbon,  and  twisting  the  other  end 
round  the  corner  of  the  rino  cylinder  in  next  oell, 
and  io  on,  to  the  vat.  By  shaking  the  floor  and 
starting  a  Tibration  of  these  wires,  iparki  could  be 

1  found    the   rods  on  the  rat  lying  in  little 

puddles  of  solution  that  had  been  slop] 


(22  gauge)  ronnd  one,  then,  an  inch  or  io  further 
,  twiet  it  ronnd  another,  and  no  on  till  yon  have 
itrlng  of  them  like  a  kite  tail,  limited  in  length 


by  the  depth  of  the  vi 


eo.ll, 


liked  to  have  given  him  a  bit  of  tulvice  abont  the 
waits  of  acids,  rinci,  and  time ;  bnt  I  gave  it  np 

whan  ha  immediately  contradicted  my  fint ";  - 

by  saying  that  "  ther»<waa  too  mack  reeia 
a  thiok  wire."  The  ignorance  among  the  platen, 
who  "have  bean  at  itaincetbay  were  lade,  and  ought 
to  know,"  ii  past  belief.  Science  olaaaei  and  tech- 
nical education  thaw  retail*  among  theyonngar 
member*,  bnt  It  is  .Gospel  among  the  old  ones 
that  weight  means  "  reaiatenoe,"— every  foot  of 
work  in  the  Tat  ia  ao  much  "  resistance. ' 
know,  on  haying  a  dynamo  started 
appeared  very ' 


shop, 

all  be  could  abont 
ted  out  aa  being 
nit,  and  it  waa  e_ 


Then  atart  another  win 


>  terminals  ware  poi 
the  (hunt  or  field-magnet  oi 

plained  that,   with  suitable     .r 

there,  the  power  of  the  machine  could  be  reduced 
by  lowering  the  magnetism.  A  short  time  after, 
he  waa  confidently  informing  hie  employer  that 
he  bad  "heard  of  a  man  being  killed  with  a 
dynamo,  and  ae  be  waa  rather  nervous  himself 
abont  it,  he  meant  to  keep  the  power  down  for  a 
bit  till  lie  got  need  to  it.''  The  "resistance"  he 
had  pot  on  waa  a  pieoe  of  gin.ooppar  bolt,  securely 
bound  to  the  two  terminals.  Another  aaisohievons 
belief  exists  in  what  they  call  "  atops " — Lb., 
banging  a  pieoe  of  metal  at  the  end  of  each  rod  to 
atop  the  current,  according  to  some,  and  to  prevent 
the  work  "burning"  according  to  others.  Any- 
how, it  ia  an  invention,  and  the  offspring  of 
laziness.  In  working  with  batteries,  it  ia 
found  eaaier  to  reduce  the  current  by  putting 
in   these    "  stops,"    and    so   spreadinj 

greater    surface,    than    to    disconnect    ..   . 

two.     Now,  these  ■' stone"   mean   this — Greater 
surface  in  Tat,  a  lower  resistance,  a  larger  Sow 
current,  a  continuous  waste  of  nickel  deposited  on 
them,  and  a  quicker  exhaustion  of  the  battery. 
Against  this  wa  have  the  trouble  of  disconnecting 


In  i 


■rking  v 


a  stops  hsve 


coupled  np  in  simple  series  gi 
ing  to  the  surface  exposed  in 
words,  according  to  " 
part  of  the  one  circa 
mnob  for  the  surf  ao 


mischief .  Any  dynamo 
an  output  aooord- 
e  Tat  or,  in  other 

ice  of  the  ontaide 

Now,  if  the  current  is  too 
'it,  in  goes  a  "stop."  This 
ooae  not  cure  it,  so  in  goes  another,  and  it  gets 
worse,  and  as  these  "stops"  increase  the  surface 
and  lower  the  resistance,  the  current  increases,  the 
work  gate  burnt  worse,  the  machine  gete  hot,  and 
finally  there  is  a  fall  atop. 

Now  take  all  the  useless  "stops"  oat,  insert 
yard  or  more  of  a  smaller  gauge  wire  between  th 
machine  and  the  Tat,  and  the  trouble  is  at  an  am 
Now  this  brings  us  to  "BesUtanoe  Boards"  (Pig. 
10).  The  quadrant  ia  divided  into  12  or  m 
tions,  and  connected  by  the  wire  running 
down  the  board.  By  moving  the  key  on 
particular  section,  a  fourth,  fifth,  seventh, . 
of  the  wire  ie  switched  into  the  circuit.   As  the 


Again,  in  no  osie  must  work  be  touched  with  th 
md  after  it  has  left  the  potash  tsnk ;  keep  hull 
!  it  by  the  wlrea  only.  Give  it  a  full  curreu 
whan  firat  in,  so  that  the  gas  may  be  distinct! 
seen  rising.  Three  or  fonr  minntee  of  this,  en 
then,  by  the  aid  of  the  resistance  board,  shut  tfai 
rer  down  till  there  ie  only  a  suspicion  of  ga 
ut,  and  if  a  good  coat  is  required,  keep  it  in  * 

large  articles,  such  at  tea  aud  eoflee  urns,  wQ 
need  tB*  potash  mop  in  the  cleaning  prooee*,  ue 
articles  or  iron  and  steel  will  require  hard  brushhu, 
with  a  suitable  scouring  brash  and  powderac 
pumice  stone.  This  will  fetch  all  tarnish  off  u< 
cyanide  solution  having  no  effect  on  a  tarnish  or. 

in  and  steel. 

Now,  while  our  plating  is  going  on.  we  will 
toooh  on  a  few  practical  considerations  of  plethBj 
dynsmos.  They  vary  from  electric-light  machine] 
iu  the  output  of  current— for  instance,  an  electric- 
light  machine  may  give  10  amperes  at  2,000  volta 
E.M.F.;  but  a  plating  machine  would  require  then 
"    ares  reversed,  that  is  2,000  amperes  at  10  volts, 

it,  still,  10  volts  is  too  much  for  uiokellhv. 
Three  volts  is  the  E.M.F.  for  a  nickel  solution,  ltd 
"  should  prefer  it  a  bit  below  sooner  than  shore. 
This  E.M.F.  will  strike  it  on  and  send  np  gal 
freely,  and  without  care  will  burn  the  deposit  too. 
The  resistance  board  will  be  brought  into  pity  V. 
iheck  this. 

The  current  in  amperes  i".  of  course,  governee 
it  the  sire  of  the  machine,  small  onee  giving  15  to 
20  amperes,  and  some  of  the  larger  machines  500  si 

£pote  of  all  plating  machines  the  'Weston  hsi 
i  greatest  talc;  it  was  the  firat  practical 
pl» ting  dynamo  used  in  this  country  on  anythuu 
fikaefeotory  scale  (Pig.  11),  and  is  a  really  goot 
and  efficient  machine  ;  bnt  it  has  two  fatal  faults 
The  first  is  its  liability  to  "reverse"  current— thai 
la,  to  suddenly  reverse  its  poles  and  start  slripphu 
the  deposit  off.  Tho  other  one  ia  ite  boxed-vj 
design,  with  no  circulation  of  air  in  it,  and  come 
queutly  nothing  to  prevent  undue  beating  eioep 
that  awful  arrangement  of  ciroulating  wet* 
through  the  field-magnate.  It  seems  to  me  a  grasi 
risk  having  water  in  a  dynamo,  any  leakage  behu 
ruination  to  insulation  ;  but  with  these  two  exeer. 
tione  it  is  a  machine  that  is  thought  well  of  bj 
platers  who  hsve  used  it. 

Another  machine  that  "hashed  it*  little  day  a 
still  more  risky  on  the  water  arrangement ;  wheresi 
in  the  Weston  the  water  ia  circulated  through  lira 
parte,  in  the  Elmore  machine  it  circulates  tJresfl 
the    armature— a.    moving    part !      Of   ooorec,  * 

union  at  each  end  of  the  spindle  leaks,  aud  m 

raterienbouti  thia---"-;-'   =--'--"- 


The  original  Wilde  maobint 
type,  having  a  separate  oxoiter 
•       uree.  It    is    impossible  ti 


-e  "wired  up,"  of  coarse 
it  to  the  Tat  rod. 

,.„.,  t._ wires  aud  bang 

them  in  the  boiling  potash  tank,  this  will  soon 
fetch  the  grcaae  off ;  hut  carefully  examine  them 
to  sea  that  no  dirt  ia  left  in  corners  before  passing 
them  to  the  next  process.  The  hot  potash  baa 
tarnished  them,  if  they  haTa  been  in  any  time,  to 
a  oold  brown  tint ;  if  left  in  longer  they  will  go  a 
deep  bine  black  shade.  Hiuie  them  in  oold  water 
•"  get  all  the  potash  off,  then  a  dip  in  the  cyanide 

them  in  the  Tat. 


i  it  offers  resistance  to  the 


passage  of  the  current.  These  boards  are  generally 
ML  6in.  long  by  10  to  12in.  wide.  The  copper  wire 
would  start  at  A  (Pig.  10)  with  No.  16  gangs. 
After  three  or  four  turns  up  and  down,  connect  to 
a  20-geuge  wire,  then  toe  '24-giuge,  and  finieh  with 
a  German-silTer  wire  of  ?4  geugr 


oerally  ri 


M  the  clea 


board  on  the 
wall,  and  if 
.  j  either  that 
cleaned,  or  that  tho  board  is  knocked 
and  fixing  op  again,  every 


is  done 


Now,  first  seeing  1 


through  th. 


and  right,  t 


_t  all  < 
>,  from 


nneotioi 


•epole 


ittery,  to  and  through  the 

the  rods  on  vat  carrying  the  anodes 
lotion  to  the  cathodes  (or  work),  and 
■be  run  mtj  are  attached  to,  direct  back  to  nega- 
JTe  pole,  we  will  proceed  with  onr  plating.  Sal- 
ve havs  some  gross  of  book  rims  and  olaspa  ;  they 
■rri  ve  nicely  polished,  but  greasy  and  dirty,  Pint. 
wire  tbrm,"  that  it,  *—-'  *<-       -J  ~» -  ■=■ 


•t  the  end  of  a  fine  wire 


Don't  get  tl 
sible,  keep 


i  to  tbe  air  more  than  pos- 

clean  water  till  you  aotnally 

want  mem,  ana  men  nip  them  out  qniokly  and  intc 

must  he  running  before  any  work  is  put  in,  so  that 
a  deposit  may  take  place  immediately.  If  work  ii 
put  in  before  the  machine  is  etarted,  or  before  th< 
batteries  are  connected,  we  have  all  the  element! 
of  a  galvanic  cell ;  a  rilm  of  thickness  enough  tt 
spoil  any  amalgamation  of  the  two  metals  spread 
over  the  surface  at  once,  and  it  must  come  out  am 
bo  re  cleaned. 


aehine   is  also  liable  ta 


waa  of  a  diffsrsst 
In  this  machine, 


jected  with   the   t 

E.M.F .  or  "  back  on 

In  the  modern  n 

cited  by  one  or  n 


iot "  cannot  get  ronnd  thee, 
hina  tbe  field-magnets  a* 
e  sections  only  of  the  snsV 


thst  ii 


it  liable  ts 

juslyhot,  is  themicbiH 

me  type,  in  ant-  wound  ;  bat  tfeiitnu 

'"the  E.M.F.  U  highest  -bee  the 
tance  ii  highest;  and  as  theooHW 
— -  !T.ftt«0H* 


only  meets  with  a  fractional 


.agneleHtali'jBUonmspeihsl 
— •  '-  flowiaf  through  ike  tel 
nal  part  of  tho  rssjjtil* 
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tnconiri  ■■;  in  the  wire  on  magna t*.  Con- 
',  E.M.F.  it  nowb* re  on  *  Urge  surface. 
Jl  surface  the  E.M.F.  is  always  too  high 
ribnte  this  to  the  armature  being  wound 
itieelly  one  length  of  wire  only,  and  thi» 
not  heavier  then  IS  gouge.  When  wonnd 
r  of  these  wires  in  parallel,  the  weigbtof 
i  barely  equal  to  one  No.  10. 
ir  type  of  machine  ia,  at  tint  glance,  tike 
e  ;   bnt  in  the  Chutter  machine  (Fig.  £B 

.t  the  brush- holders.  'There  are  twelve 
,ii  on  each  aide  of  armature;  some  of 
d-msgnett  are  coupled  as  a  tfaunt  circuit, 
inder  are  in  parallel  series  with  armature, 
ingement  givet  good  retnlu.  The  mag- 
he  ahant  always  having  a  current  flowing 
at  not  revereed  by  any  counter-current 
t,  and  aa  it  ia  hardly  possible  to  have  two 

1  oompuund  shunt  arrangement  prevent* 
ills.     Anothtr  thing  :  the  majority  of  the 

lurrent  round  them  ua  the  turfaoe  of  work 
aed  in  val.  This  raises  the  E.M.F.  in  the 
;io  aa  the  surface  in  increased.  Heavy 
e  tued  in  this  maohine-als  No.  IO'i  it 
in  the  armatnre  in  the  small  machines 
'a  and  eight  So.  fi'a  on  the  larger  ones.  Hi 
J  runa  cool ;  gives  a  largo  entrant  atabou 


.lied,  ia  giving  good  results  (Fig.  VA).  '. 


it,  thai  taming  the  stool  into  a  table,  adjustable 
height,  and  frequently  useful. 
Fig.  2  sh'.ws  a  section  of  the  stool  top.  A  ia 
tbe  not,  B  the  screw.  The  part  D  ahould  St  the 
screw  pretty  oloaely,  or  the  whole  may  prove  an- 
[)leu«;inUy  rickety  in  use.  Ursa  Minor. 


sent  of  tbe  field-magnets  is  practically  the 
t  the  armature,  instead  of  being  a  oiroula 
lb  the  bobbins  on  eilher  aide,  it  aoylindt 
bobbins  attached  to  the  outside.  Th 
!  runa  between  the  four  poles  of  F.M.'e  i 
i  plane,  biit  at  right  angles  to  the  line  of 

!  bye,  this  arrangement  of  F.M.'a  was  first 
Varle.v,  30  years  ago.  BJJli. 

(re  be  continued.) 

LIANDY  WORKSHOP  STOOL. 

■  .] — MAXY  amateurs  and  professionals  d., 
do.  a  great  deal  of  their  bench  work  sitting 
id  to  inch  tbe  description  of  a  most  — 
adjustable  stool,  with  whieb  I  have  I. 
d  my  workthop,  may  prove  accept  soli 
lists  of  a  stout  four-legged  stool  about 
h,  having  a  top  — in.  tbiok,  with  a  holt 
it  admitting  an  ordinary  wooden  bench 


/}*.S 


;i  head  of  the  screw  iticlf  is  out  off, , 
»p  shrunk  on  instead,  B.  Tbero  ia  a  | 
oil  through  thia  cap,  and  extending  si 
in. down  the  centre i.f  the  aorew.  Intel 
nure  iron  item  attached  to  the  teat 
ieee  of  wood  covered  with  leather  ; 
rith  hone-hair.  A  small  thumb-screw, 
ha  stem  tight. 

crew,  of  course,  enables  the  leat  to 
lowered,  just  like  a  music-stool 


v  an  eye-lens  be  placed  at  C,  and  let  E  be  the 
ijugete  foona  of  O,  when  raya  pasaing  through 
ire  reflected  through  it.  Then  any  ray,  O  :i  t,  ii 
i  accurately  refracted  to  E,  but,  by  reaeun  of 
lerical  aberration,  meeta  the  aiit  in  a  point  D, 
lying  nearer  to  C  than  K  does.  Thia  ia  the  first 
of  the  aberrations  above  spoken  of.    Tbe  rest  ii 

2.  When  the  image  ft  a  is  placed  before  the  eye- 
lent,  a  magnified  image  of  it,  L  M,  is  formed, 
having  L  for  tbe  conjugate  focus  of  a.  Now,  tbe 
rays  which  pass  through  a,  and  are  represented  by 
the  dotted  lines  in  the  figure,  do  not  come  accu- 
rately to  ■  fucua  in  L.  but  aberrate  from  it,  >nd 
this  is  the  other  spoken  of. 

We  have  thus  two  aberrations  —  the  first 
that  of  the  pencil,  0  a,  0  4,  whoie  origin 
i.  at  O;  and  the  neat  of  the  pencil  whose 
origin  ia  at  a ;  and  us  it  is  advisable  to  give 
each  of  these  a  name,  we  might  call  them  after  the 
focus  frum  which  they  abetrate.  Thua,  E  is  the 
real  fooas  of  O,  and  :o  wo  might  call  E  D  the  nil 
aberration,  and  for  a  like 
virtual  aberration,  sine*  L  ia 
since  O  is  very  distant  from  C  the  aberration  of 
O  a,  that  ia  the  rial,  may  be  taken  as  sensibly  tbe 
same  as  that  for  parallel  raya. 

A  practical  qucation  now  ariaes— Which  of  the 
two  Kinds  had  we  better  try  to  minimise:-'  Tbe 
comparative  advantage  of  reducing  the  one 
other  of  these  two  must  be  put  off  to  i 
may  point  oi 


.hie  tberelyto  reduce  the  rrnl  ab. ;  the  Other  is 
always  increased. 

What  has  been  laid  above  of  couife  applies  to 
the  colour  aberration!  as  well  aa  to  the  spherical. 
Id  both  cases  we  have  to  reckon  with  tbe  pencil* 
whose  origins  are  at  O  and  at  a  respectively,  and  in 

rented,  while  the  ether  is  <■•■<■■—■  rated.  Thai,  in  • 
Huygheniun,  the  dispersion  of  the  former  ia  cor- 
rected, while  that  of  the  other  is  double  that  of  a 
■ingle  lens.  In  fact  we  cannot  poiaibly  arrange  to 
that  they  shall  both  be  corrected  at  the  same 
lime,  the  condition  for  the  one  correction  being 
P  +  /-  !J°o,  and  that  for  the  other  F/ 
+  (_/"  -  d)>  =  o.  That  thee*  may  be  satianed 
aimnltaneously,  we  must  have  Ft/  ■  o,  andd  m  », 
Which  cannot  be.  W-  O.  Penny. 


PABAFFIN-OIL  LAMPS. 
[28680.]— lTianotqnitoclearwbether"F.A.M." 
(p.  61)  dota  mean  that  he  support!  the  statement! 
in  the  "interesting  pamphlet,"  but  it  ia  certain 
now  that  one  lamp  exploded,  bow  or  why 
"  F.  A.  M."  strangely  omits  to  explain.  When  I 
am  told  that  I  shall  see  instances  if  1  look  out  for 
them  in  the  newspapers,  I  mast  rejoin  that  it  i* 
just  became  I  know  the  reports  in  newspapers  are 
often  incorrect  that  I  took  tbe  liberty  of  asking 
"  F.  A.  M."  the  questions  I  pnt  to  him.  Tbe 
"  evidence  given  at  tbe  Inquests"  will  certainly  be 
more  convincing  than  anything  that  can  be 
written  here;  but  having  already  laid  that  one 
case  was  notan  explosion,  I  have  now  to  aay  that 
another  case  reported  in  the  "  interesting  pamph- 
let" was,  according  to  tbe  local  paper  which 
reported  the  inquest  fully,  a  simple  case  of  a  lamp 


h  they  a< 


■alljd 


sntlyr, 


i,  when  desired, 


ible-top  — in.  in  diameter  substituted  for 


1.  A  Singlt  Plano-amttx.—lt  we  place  it  with 
the  fiat  side  towards  the  eye,  we  find  that  the  red' 
aberration,  which,  as  we  have  seen,  may  be  takei 
for  that  oi  parallel  rays,  is  l£th  tbe  thickness  of 
the  lens,  while  if  we  reverse  it,  it  becomes  4r 
times.  Thus  the  former  petition  is  much  the  ' 
for  this  purpose.  Bnt  for  tbe  virtual  these 
portions  are  reversed,  so  that  to  reduce  this 
ration  we  had  better  have  the  curved  tide  toi 
tbe  eye.  In  this  position  the  definition  is  bum, 
and  so  when  a  single  lens  is  used  for  astronomical 
purposes  it  is  usual  (see  "  Webb's  Objects  for 
Common  Telescopes")  to  place  the  curved  side 
towards  the  eye.  The  general  view  of  an  object, 
however,  ia  not  to  good  aa  for  the  other  position. 

2.  A  Huyghmian  Eytpitcr— To  estimate  the 
effects  in  this  ease,  we  ougut  to  compare  tbe  aber- 
rations of  a  ray  falling  upon  it  with  those  of  a 
single  plano-conaave  of  the  same  focal  length.  We 
find  then  that  the  teal  aberration  of  the  pair  is  to 
that  of  single  lens  as  41  :  262  or  1  i  6,  nearly, 
while  the  proportion  for  the  virtual  is  43  :  12,  or 
a)  :  1,  nearly  ;  so  that  there  is  great  advantage  in 
using  two  lenses  to  minimise  the  real,  but  for  tbe 
virtual  a  single  one  cioea  better. 

.1.  A  Ctolhnvtua  £./■'.,  which  U  lomrlimet  used 
instead  of  iht  former.— This  ooneists  of  a  meniicua 
for  the  tield-lens.  with  radii  as  -1 :  11,  and  aorossed 
lens,  radii  aa  fi  :  1,  the  flatter  sides  being  tamed  ' 
the  image  which  lies  between  them  (sea  "  Ci 
penteronthe  Microscope").  If  we  compare  tL 
aberration  of  this  with  tboie  of  tbe  equivalent 
Huyghenian,  we  suall  find  that  the  real  in  great  — 
in  the  proportion  of  4G4 !  1,  while  the  virtual  .. 
leas  iu  tbe  proportion  of  1  :  4'1-L  It  ia  a  great 
deal  better,  therefore,  thau  the  lluyghenia-  *  — 
die  virtual,  bnt  a  great  deal  woree  for  the  tea 
!l'.' u- ■•!-..■  r.  ift  n-vi-ri!  !  Ui'  |<  .•■::■■■■  ■  •' :  ..-  r;  ■  ■■!■■!!■-.  .,j,ii 
is  sometimes  represented  in  books,  the  performance 
ranch  more  nearly  resembles  that  of  a  Huyghenian, 


"I-. 


it  appeared  in  the  "  newi papers  "  at  an  "explo- 
sion, bnt  I  am  tnuoh  too  old  to  believe  everything 
I  see  in  them.  Now,  let  ma  bit  the  nail  fairly  on 
the  head.  A  paraffin-oil  lamp  properly  constructed 
and  treated  cannot  explode  ;  bnt  I  put  it  to  your 
readers  that  surely  amongst  them  there  must  be 
some  who  can  devise  a  lamp  which  under  no 
possible  conditions  can  explode,  and  yet  cost  no 
mere  than  sixpence  to  make.  Don't  he  alarmed  at 
thi  sixpence— that  is  factory  cost.  It  ahould  sell 
for  about  two  shillings,  flaml.  Be*. 


The  Ifeluraki  Compressed  Air  Engine.— 
After  various  delaya,  several  tramoara  driven  by 
compressed  air  on  the  MeTsarski  system  have 
recently  been  placed  on  tbe  tram  lines  in  the 
Caledonian -road,  where  they  are  regularly  taking 
their  tarn  in  working  tbe  traffic  with  the 
ordinary  horse-drawn  can.    The  Mekerski  system 


therefore 


n  fully  described  ii 


*    nf  I 


ae  air  ia  compressed  and  stored  for 
lervoirs  placed  under  the  oara.  The 
;e  from  the  reaervoira  totbedriving 


atation.  The  heat  further  expands  the  air,  and 
also  prevents  the  formation  of  ice  in  tbe  cylinders 
due  to  the  expansion  of  tbe  compressed  air.  The 
Mekarski  oars,  which  resemble  tbe  ordinary  horie- 

oara  on  tbe'line,  keeping  time  and  observing  all  the 
other  conditio na  of  traffic.  The  introduction  of  the 
air-driven  oara  by  tbe  tramways  company  on  their 
line  baa  been   decided   on  in  consequence  of  the 


compar 


wall  a 


price 


■on   this 


aiatingof  thousands eflinksof  diminutive  iron  ringi 
the  diameter  of  a  common  pencil.  Whin  worn,  the 
coat  covered  the  breast,  back  and  right  side,  leaving 
the  left  side,  where  it  was  fastened,  to  be  protectee! 
by  the  shield.  The  right  sleeve  extended  to  the 
elbow.  From  the  neck  to  tbe  end  of  tbe  shirt  the 
length  ieSOin.  Inthe  aide  of  the  Boat  below  the  arm 
is  a  gash  Sin.  long,  resembling  a  out  from  a  heavy 
weapon,  which  has  bsen  repaired  by  what  appear! 
to  be  a  piece  of  native  silver.  Such  armour  wae 
made  by  the  Japanese  two  or  threa  hundred  yeare 
ago.  A  few  years  ago  a  large  number  of  ancient 
Japanese  coins  were  found  in  cairns,  or  itone 
graves,  in  the  neighbourhood  of  Victoria. 
Thermo- Electric    Couples.  —  Boom    foreign 


-elee 


j  high  as  018  volt,  and  a 

ance  as  low  as  0  001*  ohm,  has  been  constructed  by 
M.  Beimel.  The  importance  of  these  figures 
becomes  evident  when  it  ia  pointed  out  that  the 
thermo-electric  couple  beat  known  in  this  country, 
that  of  Clamond,  baa  an  E.M.F.  of  only  W»  volt 
with  a  resistance  of  0  02  ohm.  *  . 
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BEFLIES   TO  QUEEIEg. 

•«•  In  Jleir  anjuwri,  Corruponitnu  an  rtipttt- 
full*/  rtquttted  to  mention,  in  each  instance,  the  title 
and  number  of  the  query  atttd. 

i 64157.]— Bleotric  Tramway  (U.Q.)  —  If 
07  Header  "  refers  to  p,  38  of  present  volnme, 
he  will  we  replies  by  Hr.  Bottone  and  "  Cbronoa  " 
to  a  similar  query.— W.  PEBKEN-MAYCOCK. 

164167.]— Eleotrioal  Tramway — It  ii  not 
clear  from  thii  query  whether  the  qneriet  merely 
requires  a  model  of  a  tramcar  using  the  rails  aa  the 
conductors,  or  whether  he  intend!  making  a  model 
of  an  eleotrio  tramway  fulfilling  all  the  conditions 
that  would  be  required  of  an  eleotrio  tramway  were 
it  laid  down  in  a  street.  If  the  former  ie  required, 
the  Decenary  information  haa  been  given  in  tome 
raoant  answers  to  a  similar  query;  bnt  if  the 
latter,  the  accompanying  sketch  will  ahow  how  a 


be  bant  round  ao  that  end  just  dips  in  braia  trap, 
which  il  tilled  with  mercury,  the  ball  being  just 
over  the  top  of  the  iron  core  of  coil.  This  acts  aa 
a  "  make  and  break."  The  regulator  ii  filled  with 
water,  and  the  strength  of  ihoak  ii  altered  by 
pulling  wire  in  and  out.  The  two  terminals  con- 
□eotad  with  the  thick  wire  go  to  battery.  Pro- 
portion of  acid  to  water  about  1  to  IS.  Bichromate 
celle  would  certainly  be  stronger.— W.  PEBSEN- 
HaTCOCK. 

[64268.]— Bearing  Springe,— I  never  knew  or 
heard  of  any  formula  concerning  spring-making. 
I  know  nothing  of  mathematics,  which  may  account 
for  that.  Formerly,  there  need  to  be  on  omni- 
buses, lc,  dumb  springs,  which  consisted  of  one 
piece  of  iron,  while  the  under  spring  waa  of  steel, 
made  as  common.  If  a  comparison  waa  made  of 
the  defleotion  of  both,  there  will  be  a  great  differ- 
ence, and  the  substance  of  the  plates  will  show  a 
great  difference  in  tha  deflection  of  the  spring. 
This  being  so,  it  does  not  appear  olear  to  ma  that 
any  formula  can  be  given  on  the  subject  to  rely 


1  model  track  may  be  constructed.  Similar 
letters  denote  similar  parts.  A  channel  a  having  a 
continuous  slot  in  the  top  ia  laid  down  the  entire 
length  of  the  track  between  tbe  two  rails  as.  In 
this  channel  are  placed  two  copper  bare  c  C  fixed  to 
the  aides  of  the  channel  and  insulated  therefrom 
by  the  ebonite  blocks  dd,  placed  at  suitable 
distances  apart.  Filed  to  the  car  is  a  oollecting- 
sucmA  which  passes  through  the  slot  and  rune  in 
the  channel,  the  springe  it  making  contact  with 
the  copper  bars  c  e.  When  one  pole  of  tha  battery 
ia  fastened  to  the  copper  bar  c,  and  the  other  to  e, 
the  current  flows  from  bar  c  to  spring  (  up  Into  the 
oar  to  the  motor,  through  the  motor  to  spring  i'  and 
copper  bar  c'.  Fig.  1  ia  a  perspective  view  of 
the  track,  showing  the  channel  and  rails  in  their 
places.  The  girder  type  tram-rail  ia  shown,  bnt 
any  other  form  can,  o/  course,  be  substituted.  The 
rails  should  be  made  of  brass,  and  the  granite  sets 
of  mahogany,  either  cut  ont  and  placed  separately, 
or  a  piece  of  wood  may  be  placed  between  the 
channel  and  the  rails,  and  the  surface  out  to  re- 
semble granite  sets.  Fig.  2  ia  a  section  of  tha 
channel,  which  should  bo  made  ont  of  sheet-braas, 
bent  and  riveted  togetber  in  the  manner  shown. 
The  conductors  (rf)  are  shown  fixed  in  their 
places,  and  the  method  of  fixing  the  ebonite  blocks 
to  the  bar  is  shown  in  Fig.  it.  Fig.  4  shows  the 
method  of  insulating  tha  collecting  arm  (n),  so 
that  it  shall  not  touch  the  sides  of  the  channel. 
The  springs  (j  «■')  are  pieoes  of  watch-spring,  ineu- 
lated  from  one  another  by  varnished  paper,  (n  n) 
are  wider  pieces  of  spring,  innlated  from  (s  i')  by 
another  layer  of  paper  (m  in),  and  the  whole  is 
bolted  together  by  the  bolts  (o  s),  the  bolte  being 
placed  at  the  edge  of  the  plates  (n  n)  so  as  to  clear 
the  springs  (i  •).— F.  C.  ALLSOP. 

[64255.]— Vertical     Coil      (TJ.a.)— Tonr    coil 
-a  to  he  an  altogether  antiquated  affi ' 

fxaap  your  desoi 
marked  6)  is  of 
i ;  if  bo,  tha  wire  should 


:  had  any  difficult/  in  finding  of 


Sydney's  "  query.  I  should  go  to  work  on  a  modal 
spring,  on  a  2  in.  scale,  and  this  will  require  a  piece 
of  hooping  i  wide  and  about  No.  14  gauge  thick  ; 
bnt  as  regards  so  great  adiSerenee  as  J  of  the  back 
and  other  plates,  in  my  opinion,  it  ia  too  much,  for 
1  have  fonnd  in  actual  practice  it  tends  to  fracture 
in  the  atont  plates.  Now,  the  plates  all  ont  off  to 
length,  fitted,  and  put  together,  it  is  to  be  tested 
with  a  weight  of  611b.  quite,  which  on  a  Sin.  scale 
is  in  proportion  to  six  tons.  We  will  suppose  tbe 
spring  is  put  together,  and  the  compass  measures 
Sin.  Now  pot  on  tbe  weight,  and  that  will  prove 
whether  tbe  compase  is  too  much,  too  little,  or  that 
it  requires  the  plates  to  be  more  numerous,  or  of 
stouter  material,  or  otherwise.  I  mention  hooping 
fer  themodel,  which  will  he  fonnd  quite  stubborn 
enough  for  the  occasion,  as  it  is  easier  obtained  for 

much  pressure  would  make  it  set.  An  opinion  ia 
prevalent  with  many,  that  steel  when  hardened 
will  deflect  less  than  when  left  soft.  Anyone  oan 
easily  satisfy  themselves  On  that  point  by  experi- 
ment.— G.  B. 

[  6 13o!).]— Wh  oatmeal  Bread.— We  appear, 
after  a  long  correspondence,  to  have  arrived  at 
"how  to  do  it."  Now,  we  are  told  by  ohemist* 
that  although  the  husk  of  wheat— ie.,  the  bran- 
does  contain  nitrogen  and  certain  nutritious  sub- 
stances, yet  that  these  substances  pasa  through 
the  human  body  practically  unchanged  ;  that  the 
digestive  organs  of  man  cannot  assimilate  them.  I 
beg  to  aak  *'  Hygieniet,"  who  is  well  to  the  fore  in 
the  matter,  if  tibis  in  true  or  not.  I  have  asked  the 
question  upon  more  than  one  occasion,  when  this 
'■craze"  haa  been  under  discussion,  and  have  in- 
variably reoeived  evasive  replies — not  one  advocate 
of  wheatmeal  brtad  has  plainly  said  that  it  is 
untrue.    It  ia  desirable  that  the  truth  should  be 


vn,  for  it  it  needless  to  pi 

bread,  and  I  expeot  the  digestive  organs  wod 
quietly   submit  to  the  indignity :  they  ha' 

e  enough  to  do  under  ordinary  oirenmarjuan 
without  being  troubled  with  rnbbiah.  In  ear 
boration  of  this  suggestion,  I  can  state  aa  a  fa 
that  whenever  I  invest  in  wholemeal  bread  tl 
result  ia  symptoms  of  diarrhoea  in  the  family  i 
about  three  days.— JL.  6. 

[64382.]— Turbine  or  Watnrwheel.— Mis 
years  ago  I  waa  sent  to  a  Lancashire  cotton-mi 
to  teat  the  respective  merits  of  a  turbine  and 
ateiwheel.  The  latter  waa  a  splendid  martin 
Fall  waa  about  16ft.  (I  am  writing  from  memory; 
Tbe  wheel  had  ventilating  buckets;  water  wa 
■""   on    ehonlder,    over   a   rising    hatch,  ia 

itream  without  shock,  sa  that  not  a  drop  o 

water  was  wasted.  The  turbine  waa  by  a  law 
oaabire  firm  no  longer  existing.     Tbe  reanltofthi 

"    was  slightly  in  favour  uf  the  tarbine  ;  bo 
onclnsion  I  came  to  was,  that  in  actual  every 
day  work  there  would  be  no  difference  so  long  a 

turbine  was  working  at  full    power.    If  th 

Sr  waa  abort,  I  have  no  doubt  tbe  advents*; 

with  the  watorwheel.    I  have  known  sctsis 
oaaes  of  turbines  being  replaccl   by  weterwheeb 
ibly  because  tbe  useful  effect  rapidly  dimie 

... when  the  water  falls  below  the  amount  fn 

which  the  turbine  is  constructed.  I  am  surprise 
no  mention  has  been  made  in  this  oorraepoadeaai 
of  the  Girard.  It  is  a  capital  wheel,  will  give  7; 
per  cent,  useful  effect  at  full  power,  and  70  at  half 
power.  It  is  exceedingly  simple,  and  not  likely  tt 
get  out  of  order ;  has  no  bearing  under  water,  its 
is  easily  adjusted  or  cleared  oat.  Its  defect  is,  ft* 
the  useful  effeot  diminishes  when  working  in  taO 
water.  Some  years  ago  I  was  anxious  to  put  nil 
waterwheel,  the  place  being  peculiarly  aiitabk 
for  one ;  ao  we  applied  to  a  noted  waterwhssi 
maker  in  the  South  of  England  for  an  eetimite, 
and,  in  reply,  received  one  for  a  turbine,  as  tat] 
no  longer  made  waterwheela.  We  then  got  as 
estimate  from  a  Scotch  firm  on  the  Oonthmt 
The  price  asked  waa  ]2,000f,  whilst  a  forests 
firm  offered  to  make  a  Girard  for  3,0001  In  cots 
cases  the  necessary    gearing  waa   included.    TW 

tied  with  it,  and  our  stream  ia  the  receptaeWsf 
every  imaginable  filth— a  disadvantage  whist 
every  turbine  user  will  appreciate.  I  fancy,  as 
general  rule,  tbe  turbine  haa  tbe  advantage  of  Wk 
under  12ft. ;  on  higher  falls  there  is  little  difla- 
ence  between  a  good  wheel  and  a  good  tuiaiat 
By  the  bye  might  I  ask  "Millwright"  if  aft.  i 


an  overshot  it 


By  the  bye,  might  1 

head  to  deliver  watu.    ._    ._    

rather  a  wasteful  proceeding?  Does  anyssrf 
know  anything  of  that  hydraulic  motor  fllnsmaa 
in  the  "E.M.."  about  two  years  ago?  It  vui 
■ort  of  reversed  chain  pump,  and,  I  thiui,  na 
made  at  Salford.  It  had  one  good  quality— a  an-  ; 
load  of  bricks  shot  in  would  hardly  have  iajsaa  ; 
it.— A.  J. 

[64387.]— Water.  Bapaira.— Tha  pivot  belaid  I 
any  description  uf  watch  should  he  oiled,  heal 
through  and  those  with  end  stones.  Therobrjaij 
of  a  lever  watch  should  not  be  oiled,  but  the  wis*) 
teeth  of  lever  or  horizontal  should.  Pings 
cylinders  can  be  bought,  but  :  '"  '~ ' 
"  "ag  in  cylinders.  Pivots 
■  balance  staff  by  drillini 
plug  in,  and  pivoting  it;  a  feat 
likely  to  perform,  and  one 
workmen,  aa  it  is  easier  to 
. — Peqasdbedstuff. 


[04424.]— Telasioope.— To  "  FAAJa."— ■■ 
your  first  reply  to  my  query,  I  have  taken  ag." 
of  cell ;  there  is  but  one  glaaa.  I  put  etreigbMf 
m  e.g.,  and  I  find  it  to  be  highest  U  BJ* 
ing  a  very  gentle  curve  on  both  sides.  T~"^ 
focus  ie  30in.,  not  40in.  The  plano-ooorsi  t 
is  ijin.  diameter,  placed  lin.  from  ejepiesO 
in  same  tube.— FITTEB, 

[64492.1— Petroleum  Engine.— Ia  not  ttkj 
rather    funny   query;'      Why  doea  "Colcanw-' 
want  to    explode  a  piston-rod    by   petroleai 
beozoline  ahont  "one  man  power  '*?— SlLD. 

[64495.]— Gramophone.—  Surely  tha  par) 
lare  given  of  this  instrument  in  So,  1.1H  ■ 
sufficient  to  enable  any  one  to  make.  If  a*V 
suspect  the  patent  will  be  invalid.— S 05.  DO* 

[ 611 98.]— Forge  Coal.— Any  fairly  goal  M 
will  do  tor  a  forge— the  small  from  any  as* 
tolerably  free  from  sulphur.— T.  B.    . 

[64527.]— Cupola.— As  several  illustrstlsse* 
foundry  cupulas  have  been  given  recently,  ■ 
querist  will  probably  get  an  idea  of  whetta" 
quires.  If  the  bellows  haa  a  large  isesiisrrl 
that  the  blast  will  be  steady,  it  will  probsbb  » 
— B. 

[64462.]— Steam  Heating.— If  "JauasW 
will  do  away  with  the  2in.  return,  and  hkji*". 
from  each  room  a  separate  return  piaa  ■  j* 
wrought  iron,  and  fix  a  trap  on  each  esse  sepai'-nT 
— a  Jin.  trap  would  be  large  enough— he  wfll  tig 
be  able  to  get  rid  of  bin  want*  water  witsoat  «• 
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1  Mob  loom  lhe4in.  pipes  have  sufficient  [ill, 
iU  the  Jin.  wrought- iron  pip*  it  inserted  into 
mk  end  in  inch  away  as  to  thoroughly  drain 


annot  havs  a  txtter  trap  than  Boyle's  :  joa 
□d  It  answer  jour  purpose  exceedingly  well, 
l  can  arrange  to  collect  the  waste  water,  so 
dm  it  again  in  your  boiler  or  in  the  wub- 
.  it  will  well  repay  yon  for  doing  to,  With 
1  to  the  relative  merits  ol  Sin.  or  4in.  pipe,  it 
a  question  of  which  pipe  heats  soonest,  bnt 

otters  the  largest  surface  for  radiating  the 
t  tfa*  steam  it  contains.— Weber. 

Sl.J— Altering  Bell  Oir-onlt.— Misfortune 
to  attend  the  diagram)  of  this  query,  at  the 
rer  has  made  two  blundere  in  the  diagram 
ut  week.    It  should  be  thus— 


ike  it  clearer  to  the  engraver,  I  have  slightly 
i  the  positions  cf  the  two  lower  press  buttons. 
i  line  represents  battery  wire  connected  to 
r  pole  of  battery,  A  centre   on  which  switch 

8  the  terminal  for  shop  bell,  D  terminal  for 

bell.— Web  eh. 

m.]— Weather.— His   our    friend    at   San 

ompared  observations  with  bis  neighbours — 

a  wide  term  there — at,  say,  Crescent  City 
<o*  Angeles?  I  can't  think  the  moon  can 
nything  to  do  with  the  facta  he  mention!. — 

■89.]— Solder  for  Aluminium.— There  is 
d  for  the  querist  to  trouble  Mr.  Reader  Lack, 
I  particulars  of  the  specification  of  Sellon 
given,  with  other  interesting  notes,  in  No. 
•.  423,  Vol.  XLIV.  If  the  nnmber  is  still 
it,  that  will  cost  only  2Jd.,  and  there  is  lure 
something  else,  if  not  half  a  dozen  things 
the  money.  It  is  always  advisable  to  look 
s  indices  when  information  is  wanted. — 
ft 

47.]— Problem.— I  suspect  that  this  problem 
be  put  into  an  equation  quite  to  readily  as 
"  has  attempted  to  do  it.    My  ' 


tuber  oc 


ily  smaller  than  190,902,4]  1. 
Lieve  that  13  soldiers  could  maroh  in  more 
I  different  ways,  so  thai  no  mania  followed 
by  the  same  individual.  Let  us  take  four 
•a  an  example  (a.  b,  c,  and  d),  and  let  us 
e  them  aooordingto  their  24  possible  permu- 
.  We  hive  the  followiog:- 
alu-rl  band  oabd  dabo 
abdo       bade       cadb       daob 


od.  Now,  according  to  the  question,  these 
moat  not  occur  again.  We  will  therefore  append 
all  those  of  the  remaining  23  arrangements  that 
contain  inoh  combinations.  They  are  five  in 
nnmber — 

»bdo,oabd,  odab,  dabo,  and  dcab. 


adbc,  bead,  bode,  and  d  bo  a. 
This  reduces  onr  IB  to  14.     Now,  from  the  remain- 
ing 14  eliminate  those  with  ad.    They  are  three 
only— 

aedb,  baed,  and  cdba, 
n-hicb  leaves  us  11  from  which  to  select  another 
arrangement  of  the  soldiers.    These  11  are— 


bdoa       daob 

cadb       dbao 

bado       obad       dobs, 

none  of  which  contain  ab,  bo.  or  c  d.  Let  na  select 
one  at  haphatard — say,  cadb.  We  have  now  to 
eliminate  from  the  remaining  10  all  those  contain- 
ing ca,  ad,  d  b.  Let  us  take  those  with  ca  first. 
There  iaonly  one—  viz.,  bdoa.  Prom  the  nine  re- 
maining we  mutt  take  those  containing  ad.   There 

six  remaining  let  us  eliminate  those  with  db,  of 
which  there  is  one  only— via.,  d  b  a  c.  We  are  now 
left  with  the  following  five— 

acbd,  bdac,  obda,  daob,  end  dobs. 
Let  tie  now  select  a  third  arrangement  at  hap- 
hazard—say, daob.  Then  from  the  remaining 
four  let  ns  eliminate  those  containing d  »,  ac,  or 
o  b,  and  we  End  that  they  now  all  disappear.  We 
have  by  this  means  cleared  off  all  the  arrangements 
excepting  the  three  selected— a  bed,  cadb,  daob; 
consequently  it  would  seem  that  fonr  soldiers  can 
only  mareh  three  times  in  different  order,  so  that 
none  shall  be  fallowed  by  the  same  man.  If  a 
simitar  experiment  be  made  with  five  tetters,  it  will 
be  found  that  four  is  the  greatest  nnmber  of  snch 
possible  combinations.  Now,  according  to  ..._ 
formula  given  by  "  J.  C,"  five  soldiers  ought  to  be 
able  to  form  53  different  arrangements.    Thus— 


Add  J  (4  x  S  x  8  x  2)  ...  =>  J6_ 

ED 

Deduct  j  (4  "  «  x  !  »  !)  =  J 

35 

Add  A  (4  x  a  x  2) =     i 

63 
So  I  think  there  mast  be  something  wrong  in 
"  J.  C.'a  "  reasonings  ;  for  I  do  not  think  he  ean 
get  more  than  four  on  trying. — Since  writing  tbe 
above  I  have  made  oareful  trials  up  to  8,  and 
probably  hare  found  the  law  by  which  the  results 
with  higher  numbers  may  be  obtained.  6  men  ean 
march  in  6  ways  and  no  more  ;  6  men  in  4  ways  ; 
4  men  In  4  ways ;  3  men  in  2  ways ;  2  men  in  2 
ways.  For  example,  tbe  greatest  possible  nnmber 
of  arrangements  of  li  letters  so  that  no  pair  shall 
appear  a  second  time  is  6— vis. : — 

abodef 

f edoba 

of  bead 

daebfo 

aoaf db 

bdfsoe 
6  letters  can  be  arranged  in  no  more  than  4  ways— 


With  regard  to  the  other  part  of  the  question — 
What  is  the  effect  on  the  problem  when  the 
arrangement  is  made  in  a  circle  ? — it  would  appear 
that  there  is  no  efleot  when  the  number  of  men  is 
odd  ;  bnt  when  it  is  even,  the  result  it  lets  by  2. 
This  can  be  seen  by  repeating  the  first  letter  at 
the  end  and  noticing  the  result.  In  the  arrange- 
ment of  6  letters  above  we  can  have  equally— 


dbeca(d) 
t  in  the  arrangement  of  6  letters  we  find  v. 
11  have  to  strike  2  out.    Thus,  in— 

abcdef{.) 

t  edoba  (tj 


msy  put  the  results  in  a  table,  and  io  sec  what  th** 
law  probably  is. 

No.  of  combine-    No.  of  combine- 
So.  of  objects,      t  ions  in  a  line.       tions  in  a  circle. 


12  1!  10 

In  which  case  the  answer  to  the  problem  with  re- 
spect to  the  12  men  would  be  12  and  10  respect- 
ively.—F.  S.  8. 

[64683.]— Cement.  —  In  reply  to  "  Ferro," 
Purimachui  cement  it  a  patent — makers,  Pon- 
machos  Works.  Redland,  Bristol.  Vuloan  cement 
is  supplied  by  J.  Matthews  and  Co.,  llatton  Garden 
Works,  Liverpool.— T.  W.  B. 

[  i !  1 6 1 2 .  ]  —  H  ot-  wa,  te  r  Fittln  ft*,— P  ipe-branoh 
/  in  the  diagram  accompanying  my  reply  last  week 
should  not  bave  been  shown  at  a  higher  level  than 
hot-water  cistern  and  turning  down  into  it,  but 
should  hare  been  shown  to  enter  tbe  hot  cistern  at 
tbe  side,  about  half-way  between  the  water-lin* 
and  cistem-bottoea.  Mr.  William  Grimshaw,  of 
this  town  (who, by  the  way,  assures  me  he  has  been 
a  reader  of  the"  CM."  for  tixty  years!),  tells  me  of  a 
capital  plan  for  preventing  pipes  bursting,  which, 
he  has  adopted  with  perfect  success  at  his  residence. 
He  connects  the  rising  pipe  with  the  cold  cistern 
by  a  short  level  branch,  and  on  this  level  branch  is 
a  stop-valve,  which  is  ordinarily  closed  but  is  opened 
when  there  is  any  danger  of  freezing.  This  allows 
tbe  cold  water  in  cold  cistern  to  be  warmed  suffici- 
ently to  prevent  freezing.  Mr.  Grimthaw  point* 
ont  that  vermin  are  induced  by  the  heat  of  the 
circulating  pipes  to  infest  the  pipe  casings.  Do  any 
of  your  readers  know  a  preventive?  I  fear  there) 
is  none — at  least,  none  in  the  province  of  architect 
and  builder,  except  to  make  the  pipe  casings  as) 
roomy  and  accessible  as  possible.  Or,  better  still, 
do  without  the  casings  altogether,  and  let  the  pipe* 
be  to  fixed  as  to  be  detached  and  accessible  for 
cleaning  all  round  back  and  sides.  The  moat 
scrupulously  clean  housekeepers  cannot  be  expected 
to  remove  pipe  casings  and  clean  away  the  cobweb* 
and  filth  which  undoubtedly  gather  there,  any  mar* 

work  and  bath  casings.  Already  tbe  sanitary  re- 
formers bave  taught  ns  how  to  dispense  with  th* 
woodwork  about  w.o.'i  and  baths,  and  we  shall 
come  to  naked  pipes  in  time.  But  an  improved 
form  of  holdfaic  or  support  will  he  absolutely 
necessary  if  such  naked  pipes  are  to  stand  far 
enough  off  a  wall  to  allow  of  cleaning  behind  them. 
Let  some  inventive  genius  invent  such  an  improved 
support  for  lead  pipes,  and  it  might  pay  him  to 
patent.— Frank  Oaws,  Sunderland. 


drawing;  then  take  ?*o  pieces  of  wood  for  pen- 
dulums 2ft.  long  by  about  (in.  thick,  and  fasten  to 
them  about  Sin.  from  tbe  top  a  small  piece  at  right 
angles,  u  in  A,  Fig.  1  ;  at  the  extremities  of  thi* 
fix  two  stont  needles.  At  the  end  of  the  pendulum 
fix  another  needle  ;  then  take  two  light  laths,  and 
at  one  end  of  eaob  bore  a  hole  large  enough  to 
admit  of  a  cedar  pencil,  and  at  the  other  end  » 
hole  large  enough  to  admit  the  needle.  Pat  the 
cedar  pencil  through,  the  two,  (A  u.  \*i  \ist^.x-t>sfcN 
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angle,  and  the  needles  through  the  other  holes  ; 
then,  it  weight*  of  about  21b.  each  be  put  on  the 
pendulums,  and  *  piece  of  piper  piuued  under  the 
pencil,  and  the  pendulum*  started,  beautiful  dia- 

Kims  will  be  described.  The  pencil  should  be 
ely  pointed.— H.  T. 

[646845.1  —  Jointing;  Thick  Wood.— To 
'' H.  A.  G.,"  Kingstown. — Ths  joint!  you  apeak 
Of  I  have  made  for  many  years,  aod  hare  worked 
With  joiners  who  have  made  them.  I  hare  ahown 
It  to  many  myaelf,  although  it  was  shown  to  me  ■ 
seorat.  I  think  the  best  way  ie  to  take  a  oeutrc-hit 
the  proper  sixe,  and  bore  holes  for  sorew  heads 
first,  and  then  cat  slot*  into  centre-bit  boles.— 
J.  B.,  Laogley. 

[64678.]— Oloaed  Circuit  Bell  Bin  gin*;.— In 
tny  account  of  this  eyatem  last  week  the  keys  in 
the  sketch  should  have  been  ahown  as  "closed 
circuit  keys  " — i.e.,  keys  which  are  alwaya  "  on." 
which    break    contact    on    being    depressed. — W. 

Perbex-Maycock. 

[64679.1— Knife  Boarda.— I  em  obliged  to 
"Sheffield"  for  his  attempt  to  instruct  me ;  but 
what  I  recommended  is  really  the  aame  thing  that 
be  doe*— vix.,  an  abeorb*nt  surface  (cork)  in 
which  the  sbrading  material  may  imbed  lteelf.  If 
be  prefer*  th*  mtn  of  a  paate,  I  do  not;  and 
Certainly  the  knife  boards  I  recommended  are  by 
Ho  means  "  usela**."— T,  C,  Bristol. 

[64682.]— Battery.  — TO  Mb.  BottONE.— 
Many  thanks  for  yuur  answer.  My  query  wa*  cer- 
tainly rather  vague,  but  I  will  try  to  be  more  «x- 
plicit  this  time.  I  want  to  drive  a  motor,  It.  of 
which  =  4  ohm,  and  which  is  meant  to  take 
20  amps,  at  4  to  10  volt*.  How  many  square 
inches  of  carbon  surface  should  there  be  in  each 
cell?  I  intend  to  use  corrugated  rods.  Does  adding 
am  extra  cell,  in  series,  increase  the  o arrant 
through  an  external  R.  greater  than  the  internal  ? 

— Phot  oman  i  ac. 

[646S3J— Bwwln*;.— 1.  An  ounce.  2.  A  cool 
place.  The  temperature  of  Match  and  Ootober  is 
the  most  favourable  for  brewers.  3.  Tha  liquor 
may  be  put  in  the  cask  same  day  of  brewing,  and 
Dse  be  commenced  ten  days  or  so  afterwards. 
Remember  thst  a*  the  tempersture  of  the  air  rises 
U  the  year  advances,  then  fermentation  i*  so  much 
the  more  energetic,  and  acetous  fermentation 
follow*  close  behind  vinous  ditto,  liefer  to  back 
numbers  for  fermentation.— Tan  LYDXEV  DIS- 
PENSES. 

[04686.]— Horse-power  of  Motor*.— Theo- 
retically, 716  watt*  =■  1H.P.— that  is,  for  a  perfect 
motor  of  100  per  cent,  efficiency.  If  B  =  efficiency 
of  motor,  rE&tH  =  watt*  required  por  horse- 
power, No  reciprocating  armature  motor  is  a  sno- 
oess  at  present,  the  effioienoy  being  far  behind  the 
rotary  type.  The  nnmbcr  of  oells  required  de- 
pends on  th*  sire  of  celts  employed.  The  E.M  F. 
of  battery  squared,  divided  by  the  rcsiitanoe  of 
batteryand  motor,  must  cq<  ' 
foond  by  the  "*" — 


e  formula.— EL ACi. 


Horee-Power  of  Motora— Bay  ley 'i 


other 


urds,  1H.P. 
1  volt  nil- 


[  64  686.]- 
Kotor.— Ti 

WolU,  must  be  employed.  In 
equals  746  wstta,  and  1  watt  is 
tiplied  by  l  ampere.  With  regsru 
of  cells  of  any  battery  required  to  give  1H.P.,  it 
Will  greatly  depend  on  the  resistance  of  the  wire 
with  which  the  motor  i*  wound.  Some  motors  are 
wound  to  give  1H.P.  with  a  pressure  of  100  volt*, 
and  in  these  the  wire  is  comparatively  fine  and  in 
many   coils,  while  others,  wound  to  work  with  a 

of  Warier    wire.      Messrs.  Dale  inform  me  that 
Bayley'a  clutch  motor,  of  which  I  append  sketch 


and  description,  is  not  a  great  mocei!.  as  it  requires 
a  good  deal  of  power  to  work  it.  It  is,  however, 
useful  in  certain  case*.  The  motor  consists  in  an 
electro-magnet  E.  in  front  of  the  poles  of  which  is 
an  armature  B.  This  armature  is  provided  with  > 
contact  spring  C,  and  a  contact  breaker  (3,  so  thst 
a*  the  battery  current  passes  th*  msgntt  may  be 
alternately  magnetised  and  demagnetised.  A 
second  tlectro-magntt  H  it  mounted  on  au   axil, 


to  which  i*  attached  the  driving  pulley  P.  Tbi 
•leatro-magnet  H  i*  free  to  revolve.    Facing  th< 

Bile*  of  this  magnet  is  a  loose  disc  armature  X 
y  means  of  the  rod  K  this  loose  disc  armature  i 
attached  to  ths  vibrating  armature  D  of  the  electro 
magnet  B,  The  battery  current  psoas  entirely 
through  both  magnets,  when  immediately  tbi 
srmatur*  B  is  attracted  to  the  poles  of  B,  thi 
loose  disc  X  being  also  drawn  forward  by  reasoi 
of  its  attachment  to  B,  As  the  electro -mag  net  ii 
simultaneously  magnetised,  it  clutches  or  grips  oi 
to  the  disc  X,  and  is  carried  round  a  short  diatanci 
along  with  it.  When  ths  pull  of  the  magnet  B 
nausea  the  contact  at  C  to  be  broken,  both  magnets 
become  demagnetise  j,  the  disc  X  falls  biok  to  its 
former  position,  but  the  magnet  H  doe*  not.  The 
same  series  of  operations  is  again  repeated.— S. 
BOTTOSE. 

[6-470.-.] — Turkish  Bath.— I  should  be  very  glad 
if  "  T.  H.  W."  would  desoriha  and  give  a  sketch  of 
his  bath  and  furnace.  What  is  the  sit*  of  his 
bath,  and  what  fuel  is  used?  I  am  sorry  he  has 
not  reoeived  an  aoiwer  to  bis  query  yet. — J.  It. 

[6471 3.1— American  Organ.— A*  a  little  addi- 
tional information  to  my  previous  reply  to  this 
query,  let  me  ssy,  that  if  the  querist  intends  to 
adopt  the  use  of  a  four-row  cavity  board  for  hie 
lower  manna),  one  containing  two  8ft.  sets,  one  16ft., 
and  a  4ft.  set  of  reeds,  will  be  auitable  ;  but  he  can 
have  it  made  to  suit  any  special  specification  to 
order.  I  previously  recommended  the  treble  sits 
to  be  of  three  oc:ave«,  for  convenience  in  playing 
solos  :  a  lesser  compas*  than  three  octaves  is  often 
found  to  be  insufficient  for  this  purpose.  Provid- 
ing that  the  treble  set*  are  voiced  proper1*,  a nba 
variety  of  effect  will  thus  be  obtained.  It  Is  also 
advisable  to  consider  well,  and  settle  upon  every 
matter  of  importance,  before  commencing  the 
work.  Specification 9  arc  numerous  and  varied, 
each  being  adopted  according  to  the  exaet  purpose 
for  which  tha  instrument  is  required.  When 
specifications  are  adopted  to  suit  personal  tastes,  it 
is  exceedingly  difficult  to  advise,  unless  the  taste  of 
the  individual  for  which  a  certain  instrument  is 
intended  is  understood.  The  querist  is  welcome 
to  any  information  1  can  give  that  is  of  central 
interest  tothe  readers  of  the  ■'  E.  M."— G.  Fsske. 

[64738.]— L.  and  8.W.B.  Single  Bzpresaee,- 
As  "C.  F.  G.  M."  may  have  some  doubt  as  to  my 
answers  to  this,  I  should  like  to  inform  him  that 
my  first  it  the  correct  one.  aod  that  thero  was 
alto  one  more  single  engine  I  omitted  to  mention 
— via.,  the  Victoria  (scrapped  a  few  ytars  ago). 
The  Havelook  is  used  as  a  portable  boiler  at 
Southampton.— S.  S. 

f  64730.]— Photometry. — An  arrangement  by  a 
Mr.  Jolly   is  said   to  ponen  distinct  advantages 

angular  slab*  of  paraffin  wax,  about  Jin,  thick, 
ars  placed  side  by  side  in  a  suitable  metal  frame. 
This  is  placed  between  the  two  source*  of  light  in 

The  light  shining'on  either  slab  renders  it  trans- 
lucent, and  of  course  if  one  light  differs  from  the 
other  in  intensity,  so  will  th*  translnceuoy  of  the 
respective  paraffin  slabs.  All  light  is  screened  off 
from  the  experimenter  except  the  edges  uf  the 
slabs.  His  object  is  to  adjust  the  stand  at  such 
point  that  the  translnceuoy  of  one  edge  equal* 
that  of  the  other.  I  believe  tbi*  ha*  been  found 
more  easily  adjustable  and  exact  than  the  usual 


■dj  Datable  and  exact  than  t 

— w.  Perken-Maycock, 


[64741.]— Spongy  Platinum.  —  Spongy  pla 
tinum  is  made  by  gently  igniting  the  donbl, 
chloride  of  |fatiuum  and  ammonia.  In  order  ti 
prepare  it  in  a  suitable  farm  for  a  lamp,  soak  i 


■mall   piece  of  asbestos    in  a   ttrong 

platinum,  and  then  dip  the  asbestos,  t 

Hated  with   platinio   chloride,   in  a    i 

eolation  uf  ammonium  chloride.     It  ii 

ignited  in   a    Bimnn    Same.     In  thi 

asbestos  easily  ignite*  a  llunsen  huruer  when  held 

in  the  stream  of  coal-gas.     I  inclose  a  sketch  of  a 

self-igniting  lamp.     K    is   a   reservoir    in    which 

hydrogen  is  generated ;  £  is  a  pipe  having  acock 


i!ii|.r.-. 
w  gently 


at  C,  and  ending  in 
attached  to  the  arm  , 
allow  the  gas  to  eac»p 

is  opposite  the  nozzle, 
of  hydrogen  flowing  o 
of  platinised   asbestos 


arrange. 

nseana  tt 
mpinge* 


the  hydrogen.  I  do  not  t 
isratua  will  ever  come  into  ge 
ise  very   mild    language,    dai 


laid  on 

soft  brush.      One  cost  should   be  allow- 
thoroughlv  hard  before  another  is  appli 


[01743.]— Separation  of  Tin.— If  '" 

treats  his  alloy  in  the  folliwing  manne 
probably  arrive  at  what  he  wants-  vnn  ( 
of  the  tin:— Treat  the  finply-diridcd  »l. 
flask  with  dilute  nitric  acid  {*ay  25ce.  H 
15oc.  HjO).  Ths  8n  and  Sb  preaent 
oxidised,  and  rimai 
filtered  off  from  t 
Go,  and  Za.     " 


i  ppt.,  whicr 


the  oxides  of  Sn  and  Ab  I  mm 
a  beaker,  adding  one.  HSO,, 
perfect  dryness.    Tbii  dried 
detached  from  beaker, 
basis,  agaii 


the  E 


i  th 


drynt 


,„  „  NstfO.  After  fusing,  tak. 
small  quantity  of  H,0,  and  add  about 
volama  of  strong  alcohol.    The  Sn   wh 

separated  from  the  insoluble  sodium  ant: 
Allow  to  stand  for  a  few__bours,  filter,  t 
opt.  with  dilute  alcohol. 


meullic 


,d  fined  with  KCu, 
being  obtained.  The  filtrate  containing  ■ 
boiled  to  expel  the  alcohol,  *cidnl*t"d  wi 
c.o.  of  dilute  H.SO,,  and  pptd.  by  H,S.  ' 
filtered  off,  washed,  dried,  and  bornt 
weighed,  and  estimated  in  usual  way.— W 

[64746.]—  Spirit  Varnish  fox  Olne.- 
di**olved  in  methylated  spirit  is  about 
substitute  for  glue.  Rough  the  aurfact 
united,  and  see  there  is  nD  greaas  on  them. 
PKOVIS. 

[64740.]— Gold  Lettering;  on  Clotl 
Books.— It  affords  me  extreme  pleasure  » 
to  give  "A  N*w  Subscriber "  the  iuforn: 
desire*.  To  letter  cloth  books  begin  by  gi 
back  or  side  a  coat  of  glair  (i.e.,  the  whit. 

drops  of  vinegar),  and  allow  it  to  become  [ 

JTy.  To  make  snre  that  it  is  dry  give  the  i 

is  been  glaired  a  rub  with  an  oily  rag,  or 

*nd  previously  passed  over  the  hair  of  tl 

hi*  will  prevent  the  gold  leaf  from  stickii 

is  not  wanted.     Now  blow  out  a  leaf  of 

id  cushion,  snd  cat  it  to  the  required  sii 

the  part  of  the  book  where  the  lettering 

"ha  piece  of  cotton  containing  olive  o 

too  much  oil  or  you  will  stun  the  dot 

ther  piece  of  cotton  lift  the  gold  leaf  I 

aion  and  lay  it  on  the  book.     It  will 

place  hy  the  oil  until  the  lettering  is  oo 


d  they  a 


it  be  heated  by  gat 


pon  the  gold  with  a  thread.  Th*  letteia  i 
p  one  by  one  and  pressed  quickly  and  evt 
the  back  ;  when  all  have  been  creased  on 
itla  completed,  the  gold  is  rubbed  off  with 
ag  mentioned  above,  and  the  remaining 
if  gold  carefully  rubbed  off  with  a  niece  i 
ubber.    This  is  all  the  infor 


r  frii 


i  try. 


■ill,  and  let 

[617ou.]— Diaphragm  of  Telephone 
anka  to  the  gentlemen  who  kindly  suss 
icry  of  telephone.    Since  I   have  obta 

■  ■■>  of  fen.  t.-n*  i!-.,u.iils.,  ,...«-,»  ...-.  i-,  r-, 

round  bBr  magnets.     Will  they  kindly  tell 

iy  layers  of  wire  ought  to  be  wound 


, long,  and   h...    - 

ight  to  work  satisfactorily  ?—  II.  T. 
[1)4754.1— Percentage  of  Oxygen.— 

dressed   to   Mr.   lirav,   1   take   upon  r 
iswer    this  query.      Whi 


loid,  hydrogen  pe 

formed,  according  to  the  following  equeiio 

BaO.  +  H,SO,  =  BaSO,  -f  H.O; 

Hydrogen  peroxide  and  potassium  pcrmang 

SILO-  +  K,«A  +  3H..SO,  =  K.SO, 

4  2M.SO,  t  8HJ 
From  these  equations  w*  see  that  31  IS 

Ermaneanate   are  equivalent    to  846'j 

may  easily  see  that  100  part*  oE  oxygM 
obtained  from  lOofi-9  pirta  of  the  dioxide, 
equivalent  to  3,931  parts  of  parmanganst 
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>  diUi 


Igm.  oxygai 


B*  *5°* 


1    HV.»r.-l 
id  in  (be 


ii  perm  find 


•  until  lbs  pink  colon 
mi  pore,  we  should 
,  linos  l-OSgm.  BaQ,  -  ■igm.  O, 
.net*  -  -OOljm.  O.  Hence,  we  h* 
later  mining  directly  the  avail 
■rinm  dioiids,  expressed  in  pore 
lUstinm  permanganate  it  not  a  stable 
solution  of  ex io{  strength  cannot  be 

ii  to  dissolve  about  6  grams  of  the 
sed  solid  ia  a  litre  of  water.  The 
±ii  solution  i>  then  determined  by 
ur  oxalic  acid  (112  parts  of  iron  being 
1601  parts  BiOp  or  1G  parti  oxygen), 
otual  value  of  the  permanganate  solu- 
e  loo.  «-  -0012gm,  0, 


B9S.1    x 


-     *"> 


tb.  Tbe  beat  position  for  ths  lodi  ii 
leptb  from  tbe  bottom.  Tbe  I  train 
I  rod,  in  pound.  ■  d*Pth   in  *"*     „ 

*—' 5-"— -.   Tbicknossof  plateisnd 


ran  Cittern.— The  centre  of  pres- 
ii  one  third  of  tbe  height  from  the 

.Ur.     In  your  case  it  would  be  4}  x  j 

i    bott.im   of  tank.    The  amount  of 

ing  tide  of  tank  is— 
x  4-5  -  IS  x  62-4  -  8,41*11)., 

id  of  tank — 
x  t-S  -  1-5  x  G2  4  =  6,7391b. 

Sirtioular  formulas  for  the  bolts,  a" 
_  t  be  Miff  enough  to  resist  the  pree- 
oross-ties.  But  if  the  stiffness  of  ths 
lected,  the  ties  must  be  lUmolently 
iJ  this  t.r-->«ur«.  It  would  lie  better 
uber  of  thin  ties  distributed  than  a 
■s,  as  the  plates  might  then  be  made 
jual  itrength. — ELAW, 
Uectrlc    Bail.— Run    a    wire   from 

ted).  From  each  contact  run  another 
ndiirator  and  bell.  Head  the  recent 
P.  C.  A.,"  but  yon  will  find  it  beet 
--  —   svery  respect.     It  is 


Sloe  trio  Bell.— The  reason  your  bel! 
>  make  each  contact  work  independ- 
ent your  contact* ;  loin  one  wire  to 
of  ;-Lidr  bell,  one  pole  of  your  battery 
erniinal,add  the  other  polo  of  battery 
:  then,   by  Joining  your  contact  bo- 

ke    each    work  independent  of  each 

Ileotrlo  Bella.— A  simple  plan  of 
•ires  up  so  ai  to  ring  the  bell  when 
□dnw  or  door  is  opened  is  this  : — Let 
,    4    the  battsry,   and  c  ths  switch. 


e  switch  ia  on,  and  the  sontact  plecei 
put  in  contact,  it  will  complete  the 
the  bell  will  ring.  The  earn*  will 
e  esse  of  oP,  <T",  a™',  and  a""  show 
em  may  be  extended  to  any  nnmber 

-H.  IVATTEBALL. 


(team   Launch, — You   ars   i 


rely.     You 


the 


ichinery 

tbe  boiler  pressure 
h.  In  the  Field  news- 


its.  Why  do  you  Bay  your  boiler  must 
thick  and  hare  no  tubes  7  I  should 
ir  of  a  boiler  that  wonld  do  whit  yon 


want  without  tubes.  You  wonld  want  a  smaller 
■iae  engine  than  that  referred  to.  It  should  weigh, 
boiler  and  all  complete,  about  4Jowt.— R.  N. 

[  il  -t  7< '-'.]—  Mount  in  g  STiaroscopio  Objects' 
for  Use  with  High  Powers.  It  is  neoei 
to  press  ths  cover-glass  gentlv  down  on  tbe  ol 
for  use  with  any  powsr.  In  Waldeyer'a  laboratory 
— where  I  worked  for  loose  years — the  common 
Miiiie  ballets  were  mod  as  weights  ;  hntformyowt 
uie  I  prefer  the  piano-wire  clip  used  in  Prof.  Roth 
rock's  botanic.il  laboratory,  Philadelphia,  which  an] 
one  can  make  for  himself.  With  this  clip  you  car. 
slope  the  object  in  the  sou  or  anywhere  to  get  quii 
of  the  air-bubbles.  For  a  ffii  immersion  of  Hart 
nsck,  ths  ordinary  German  iqusre  cover  glasses 
were  nsed ;  but  I  understand  specially  made  thin 
glasses  can  be  obtained.  The  secret  is :  let 
make  your  section!  thin  and  cut  with  ths  hand.    If 

the  principle  of  a  joiner's  plans 'and  used  hy  KI 
I  find  to  he  tbe  best.— ii.Sc.,  Plymouth. 

[G4761.]— Mathematical.— Consider    M   points 
in  space,  a„  n„  a„  dig,,  eu  ■  and  if  we  take  i 

points.  We  thus  have  n—  1  lines  runniog  from 
a,  to  each  of  tbe  other  points.  Similarly,  wi 
should  have  n  —  1  lines  joining  a,  to  each  of  thi 
remaining  point*  ;  similarly,  we  should  have  h  -  i 
lines  juining  o,  to  eaoh  of  tbe  remaining  points, 
and  so  on  ;  and  as  there  are  ■  of  them,  we  should 

■  (■-I)  lines. 
Snt  this  reckon!  as  two  lines,  the  line  a„  a*  s-nd 


oan  be  formed  by  joining  n  points  in  space.  It 
should,  of  oourse,  .be  stated  that  no  three  of  "" 
points  are  to  lie  on  a  right  line.  This  gives  i 
(i*  -  2,000)'  -  6,400  a'  -  (a*  -  3,300)'. 
.-.  x*  -  4,000x*  +  4,000,000  =  8,400*'  -  x* 
+  6,600  i'  -  10.89 
.'.    2*  -  lT.OOftr'  as  -  14,890,000 

.-.      a'  -  8,a00.r>  =  -  7,445,000 

,-,      a'  -  8,500*"  +   (4,250)*  -  -  7,445,000 

+  18,062,500 
-        10,617,000 
.-.      a*  -  4,250  -  +  3,258-4  nearly. 
This  gives  ui— 

x'  =  4,250  ±  8,268-4 

=  7,508-1,  or  991-6  yards,  nearly. 
Since  **  must  be  leas  than  60',  tbe  latter  is  the 
only  admissible  value. 

.-.    x  =  ^997-6  =  31-5,  or  Bl  j  yards  nearly 
— S.  Repton, 

[64767.]-Lecl»nche  Oolle.-You  have  ... 
dently  a  contact  somewhere.  The  "  K.ll."  went  in 
for  this  rather  fully  on  Feb.  3,  entitled  "  lik-ctri. 
Bell- Fitting,"  and  you  wonld  do  well  to  look  thi 

up.— Lewis. 

r64767.j-Leolan.oha  OellB.-Tbe  tines  in  thei 
cells  always  become  covered  with  tbe  black  icnn 
when  the  solution  of  lal-amm.  ii  weak.  Thi 
probability  is,  that  in  letting  up  your  calls,  yoi 
omitted  to  dry  and  great*  the  edges,  thus  affordini 
pood  opportunity  for  ih~  "  mt-cpinj;  "  ncii.m,  which 
taking  place,  weakened  the  solution.— W.  PKRIiEN 
Maycock. 

[.'  1 7-'^  j  —  Amateur  Manufacture  of  Tobacco 
Perfumery,  &o.— I  do  not  understand  your  ob 
jection  to  my  wording  of  the  instructions  foi 
dyeing  couleur  dt  rote  from  "  Cirthamua."  Thi 
noipe  ii  alnioit  the  same,  I  find,  in  the  large 
Bengal  "Materia  Medioa,"  and  is  exictly  the  oue 
I  always  used  myself,  and  aaw  in  frequent  uie 
by  my  native  servants.  Did  you  nse  clean,  cold, 
soft  water,  and  was  your  home-grown  product 
from  very  rich  land,  and  the  flowerets  prepared 
cum  arte  t     I  am  not  to  blame  for  yonr  failure 

give  yon  minute  details   on   the  enbject.    .Surely 
trees  will  grow  rapidly  in  a  olimate     "' 


sntly    i 
le  ssffro 


.    for    I 


■  of  E 


and  ■ 


temperate  climes.  It  is  largely  cultivated  in  Kash 
meer,  and  though  oomidtinuly  adulterated  by  thi 

pound  weight.  My  books  and  printed  memorandi 
on  "Tobacco  Culture"  I  have  given  away  Ion) 
ago ;  but  advise  you  to  get  American  or  Indiai 
Beed,  with  instructions,  Ac.  Rose-water  :  The  bes 
is  made  by  distilling  1.000  Bowers  of  Heia  ctnli/ali'. 
in  an  imperial  quart  of  water,  and  then  redistilling 
with  more  roaee ;  but  the  operations  are  too 
lengthy  for  insertion  here,     As  I  know  nothing  of 

Kur  soil  and  climate,  I  can  only  inggsst  the  fal- 
sing eoent- yield  ing  shrubs:  Paiidanaa  odora- 
liaimn  (Keora  of  Bengal),  also  the  Jaimina™ 
tribe  of  India,  very  numerous.  For  the  oil  pre- 
parations, the  roots  of  Andrapogon  muricatut 
(Kbus-khua  grass  of  fodia).  There  are  almost 
innumerable  vegetable  sources  of  fragrant  oils  and 
essences;  but  it  will  require  local  experience  to 


raise  the  plantations  and  make  them  fliriferoui< 
That  popular  perfnme,  Ihlane-Ihlang  (Flower  of 
Bowers),  is  the  product  of  tbe  strongly-scented 
flowerof  Artahotryt  odora!  iiiimui — a  trailing  shrub 
Introduced  very  long  ago  from  Cochin  China  or 
Malsoo*  into  Lower  Bengal,  where  it  has  been 
naturalised.  One  blossom  will  make  a  large  room 
lickly  as  an  apple  loft.     I  have  raised  it  from  seed. 


[61772.]— Steel  Caatiot*-  V...a  can  cast  tbes* 
from  a  crucible ;  but  they  will  require  annealing — - 
you  cannot  run  them  from  ■cupola. — T.  W.  B. 

[G4 776-1— Defective  Electro  Ma enet.— In  the 
first  place,  cut  iron  is  not  a  proper  material  tat 
electro- magnets,  unless  it  is  very  soft,  and  then 
good  wrought  iron  i*  better.  Secondly,  you  seem 
to  have  only  used  one  bobbin  J  therefore,  you  only- 
have  the  pull  of  on*  pole  (the  other  pole  being  at> 
the  opposite  end).  Thirdly,  there  is  no  occasion 
to  use  paraffined  paper  between  every  layer  on  si 
isgnet,  this  keeping  tbe  wire  sway  from  the  i 


Yon  should  take  wire  off,  and  throw  the  oast  iron 
away,  and  make  a  horseshoe  nisgnet,  two  ban 
united  at  top  by  otuespUce,  of  as  large  section,  pus 
boxwood  ends  on  ;  then  yen  would  hav*  a  good 
magnet, — A.  J.  DEW. 

[64775,]  —  Defective  Electro  -  Mevwnet.— I 
gather  from  yonr  query  that  this  consists  of  ■ 
cast-iron  bobbin,  with  cast-iron  cheeks,  bolted  up- 
right on  to  an  iron  base.  A  magnet  could  hardly 
have  been  devised  on  worse  principles.  To  begin 
with,  you  are  only  utilising  one  pole;  the  us* 
of  oast  iron  still  further  reduces  available  etlsot, 
and  the  ponderous  base  is  useless.  Us*  two  bobbins 
with  core!  of  Swedish  Or  Norwegian  iron,  well 
annealed,  having  brass  or  xino  cheeks  (not  iron  by 
any  means),  and  mount  these  on  a  good  thick  bate 


OS, 

ibjeoted  to  the  same  magnetising  power,  showed 
values  of  magnetisation  in  tbe  proportion  of  439  to" 
3S,  which  means  to  say  that  a  magnet  of  Nor- 
wegian iron  would  be  about  twelve  timet  stronger 
than  one  of  ordinary  wrought  iron,  subjected  to 
same  strength  of  magnetising  current.  A  similar 
magnet  of  cast  iron  wonld  be  nowhere.  It  wonld 
be  interesting  to  know,  if  your  friend  followa  thi* 
advioe,  what   tbe  remit  ia.— W.  PEBHEN-MA.Y- 


»cr*w-nose  wood  chuck.  Some  corksc: 

with  s  tapered  flat  thread-screw  of  similar  form. — 

T.  W.  B. 

[64779.]— CondoMing  Exhaust  Steam.— If 
you  have  a  good  supply  of  cold  water,  you  can  use 
either  tbe  ordinary  air-pump  condenser  (either  in- 
jection or  surface  condensing),  or  one  of  the  patent 
exhaust  condensers,  each  as  Morton's.  These 
latter  require  no  air-pump.  You  nan  then  feed 
from  the  hot  well  of  condenser.  Bat  a  considerable 
quantity  of  cold  water  is  required,  and,  if  limited,  a 
cooling  reservoir  or  pond  is  ths  only  alternative.— 
T.  \V.  B. 

[64781.]— Cut-off  in  L.P.Cyllnder.— Agraphio 
method  of  finding  this  is  given  hy  Prof.  Smith  in 
the  Eaginter,  27th  Nov.  1So5.-Ei.aG. 

[64782.]— Engine.— You  had  better  tak*    the 
bearings   to  pieces   and  file  up  smooth,   and  put 
together  again,  and  be  oarefnl  to  keep  well  oiled  ; 
nothing  else  will  mak*  a  good  job.— A.  J.  DbW. 
[61782.]— Bna-lne..— "  Black  sntimony  "  mixed 
iththeoil  isa  good  "separating"  or  anti-fri.-'tioiiil 
_i*ture.    Sulphur  is  also  used   for  the  same  pur- 
pose, but  does  not  skin  a  bearing  so  well  i*  the 
--illmony.— VY.  M.  J.,  Dublin. 
[64784.]  —  Engine.—  If    "  Perplexed  "    would 
ke  common   blacklead  (used   for  polishing  fire- 
paste,  and  apply  it  to  the  bearings,  be  will  find  it 
-->  answer  his  purpose.— Fife. 

[6)782.]— Engine.— I  believe  the  beet  plan 
,ii l.l  bo  to  clean  the  bushes  and  rubbing  surfaces 
the  or  ink- shaft  thoroughly.  Ibave  noticed  that 
brass  bushes  get  dry.  the  brsss  gets  ground  into 
jail  grains,  which,  if  not  immediately  olssned  out, 
jt  up  the  bearings  like  emery.—  Em;iskl:li, 
Langholm. 

'64788.1— To  Weld  Steel.— In  looking  op   an 
P*P«       "" 

welding  steel  a. 

iteel  to  iron. — Boraoic  acid,  SbS  psrls  ;  common 
■alt,  301  parts;  ferrooyanirie  of  potassium,  26-7 
larts  ;  rosin,  7-6  part*.  To  weld  steel  to  steel.— 
Boraoic  aoid,  41-6  parts;  calcined  salt,  85  part*; 
fetrocyanide  of  pot.ssium,  1o  5  parts  ;  dried  car- 
bonate of  soda,  6  parts.  The  artiolea  to  be  welded 
haro  to  b*  brought  to  a  proper  wilding  heat,  and 
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the  mixture  applied  to  the  surfaces  to  be  joined. 
Tbe  CQtnp^ilioni  are  laid  to  clean  the  surfaces 
most  effectively,  thereby  securing  a  perfect  weld, — 
E  S'  i ;  I  SE  i :  B,  L  a  ugh  olm , 

[04768.T*-  To  Wsld  Steel. —  With  a  good 
mm [>le  Of  mild  its*]  there  ought  not  to  he  any 
difficulty ;  bat  I  have  met  with  some  very  trouble- 
aome  to  work,  and  have  had  to  dm  tome  composi- 
tion to  master  it.  Perhaps  lome  of  the  following 
may  assist  "  Blacksmith."  Many  years  since  a  man 
Called  where  I  was  at  work  and  sold  tbe  governor 
a  recipe  for  weldinf  iron  and  steel ;  but  it  ra  kept 
a  secret  from  me,  so  in  the  evening  I  went  to  a 
chemist  and  got  a  small  crocible  and  twopenny- 
worth  of  borax,  and  the  tame  amount  of  spirits  of 
salammoniao ;  crushed  the  borax  and  melted  it 
in  the  crucible;  then,  while  on  the  fire,  poured 
the  spirit  into  it,  and  then  poured  it  on  to  an  iron 

Slate.  When  sold,  it  Was  pulverised.  With  such 
did  many  troublesome  jobs  of  both  iron  and  steel. 
It  waa  a  perfect  success.  Hade  is  above,  it  looks 
like  amber.  I  have  made  it  in  an  iron  ladle  with 
borax  alone  ;  bnt  when  turned  out  it  la  very  black- 
looking.  The  other  is  the  best.  Another  way: 
''Tate  a  piece  of  salammoniac  as  big  aa  a  Elbert, 
crush  it  and  dissolve  it ;  take  about  2ox.  of  borax 
and  crush  it,  and  add  the  liquid,  and  p»t  all  in  a 
good-siied  iron  ladle,  and  at  a  low  hat;  keep 
stirring  it  about  till  all  comes  to  a  powdifc  Put 
it  in  a  Dottle  to  keep  the  air  from  it,  and  use  It 
like  aand,  or  dip  the  article  in  some  put  out  for  the 

fnrpoee.  I  have  found  this  very  useful.  Another 
never  tried  :  Two  gallons  of  wafer  ;  put  in  Jib. 
aaltpetre,  ,lb.  oil  of  vitriel ;  heat  ends  of  steel  and 
quench  in  mixture.  Make  rather  long  scarfs,  and 
use  plenty  of  gluey  sand.  Again :  1  of  common 
soda  with  4  of  silver-sand,  and  1  of  blue  pigment. 
I  don't  know  what  good  the  pigment  ia.  Work,  aa 
with  sand  alone. — Not  proven.  Again:  Same 
kind  of  filing!  as  metal  to  be  worked,  60  parta; 
borax,  26  put*.    Good.— 6.  B. 

[64783.]— To  Weld  SteeL— If  "  Blacksmith  " 
uses  best  shear  steel  for  his  tools,  he  will  have  ua 
difficulty  in  getting  a  sound  weld.  Proceed  ia  tbe 
following  manner.  Work  up  a  pieoe  of  iron  (good 
material)  much  thinker  than  the  tool  is  required  to 
be  when  finished.  Be  careful  to  clean  off  all  dirt 
by  dipping  the  hammer  in  water,  and  hammering 
well  on  anvil  till  qi"     ' 


e  end   which   i. 


and  also  convex  the  side  which  Is  to  receive  the 
steel.  Fig.  1  represents  a  perfectly  prepared  sur- 
face of  two  pieces  of  iron  and  steal  about  to  be 
welded,  providing  an  opening  for  the  dirt  to 
escape.  This  is  most  important,  aa,  if  prepared  as 
in  Fig.  2,  the  dirt  will  be  shut  up  in   the  hollow 


SSJSSSSSSS3" 


&"  ?  K 


^/ 


?<?'•  3 


Ssrt,  which  no  amount  of  hammering  will  ever 
islodge,  and  the  result  will  be  an  imperfect  weld, 
aa  in  Fig.  3.  Prepare  the  etsel  by  hammering  it 
to  a  bevelled  edge,  so  as  to  cover  the  width  of  the 
iron,  and  as  far  up  as  desired.  Heat  iron  to  a  red 
heat,  lay  on  steel,  and  nip  together  with  a  pair  of 
tongs,  and  taok  together  nt  the  middle,  leaving  the 
sides  free  for  tbe  dirt  t«  escape.  Now  comes  the 
moat    important    part    in    tool-making  —  that  is, 

Setting  s  good  beat,  which  is  difficult  to  explain 
ere,  bnt  I  will  do  so  to  the  best  of  my  ability, 
first  m*  (hat  yum-  hit  is  quit*  elf  a  j  then  oom- 


mence  by  blowing  easily  at  first.  Always  mind  to 
keep  tba  steel  uppermost  in  the   fire,  so  as  not  to 

fet  scalded,  as  this  is  another  important  point. 
Note:  Once  yon  have  burnt  your  steel,  no  amount 
of  tempering  will  ever  make  it  stand  for  a  catting 
edge.)  As  soon  as  the  steel  begins  to  fuse,  cover 
it  with  good  silver  sand,  so  aa  to  aat  as  a  flux  and 
to  protect  it  from  the  fire.  When  the  sand  runs  It 
is  hotenongh.  Bring  aat  on  to  anvil,  and  have  a 
blow  from  a  sledge-hammer,  taking  care  to  have 
the  blows  delivered  light  and   quick,  as   this  is 


iut  weld- 
ing cast  steel,  I  have  recipes,  and  will  give  him  all 
the  information  he  requires  If  he  will  advertise 
his  address.— Lowestoft  Smith, 

[6478B.]— Violins.  —  Savart  published  a  de- 
scription of  his  trapezoidal  violin,  together  with  an 
account  of  his  experiment*  on  violin  acoustics,  in  a 
"  Memoirs  snr  la  Construction  dee  Instruments  a 
Cordes  et  a  Cachet,"  Paris,  181!).     If  ■  Pan  "  can- 

from  it  in  "  Old  Violins,"  by  James  M.  Fleming* 
and  "Otto  on  the  Violin,"  either  of  which  con- 
tains all  that  be  probably  requires.  With  regard 
to  "  Fiddler's  "  violin,  it  was  described,  illustrated, 
and  freely  discussed  in  "  B.M."  1882-83.—  War. 

[64789.]— Domestic— Spesking  tubes  are  the 
'cry  .best  means  of  communicating  at  short  dis- 


[64 789.1— Domestic.— Telephones  possess  many 
'ig-tubss.    T' 

interchangeable  between  any 
number  of  rooms,  end  the  system  oan  be  added  to 
at  any  time.  During  the  psst  three  years  I  have 
fitted  a  number  of  instruments  of  New  Telephone 
Co.,  4,  Great  Winchester-street,  B.C.,  whioh  have 
given  very  little  trouble.  I  learn  that  this  com- 
pany is  now  selling  a  cheap  telephone  which 
snswers  well  for  short  distances.— K.  J.  T. 

[64802.]— Angle  Rummer  Blocks.— These 
are  used  where  there  is  horizontal  thrust  [jib  in  a 
horizontal  engine),  ss  well  as  vertical  pressure  due 
to  weight  of  shaft  and  connections.— T.  W.  B. 

||-;-  :..  |  —  Ele-vtrifj  Bell.—  Herewith  eketch 
of  aa  electric  hell  with  the  movement  nnder  the 
gong.     Fig.  1  ia  a  plau  with  the  gong  removed,  and 


Fig.  2  is  a  section  along  the  rod  It.  The  letter 
denoting  the  different  parts  are  the  same  as  nsei 
in  Fig,  17,  page  423,  so  that  all  I  have  said  ahou 
trembling  bells  there  will  refe: 


K  carrying  tl 
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hammer  H,  instead  of  being  rigidly 
mature,  as  in  Fig.  17,  is  pn-ut^d  at 
.  through  the  support  X,  being  sup- 
ported again  at  the  bend  by  the  pin  N.  TT  are 
the  two  terminals.  The  gong  must  be  filed  away  a 
little  by  the  screw  D,  so  as  to  allow  the  screw- 
driver being  inserted  for  adjustment.  The  bell 
will  ring  in  any  position,  though  it  may  require 
fresh  adjustment  for  each  position.  If  you  are  not 
'  one  from  this,  write  again,  and  I 


[64807.1  - 


will  ssnd  sketch  of  the  separate  puts.    1 
ing  is  hslf-eise.— F.  C.  Allsop. 

Photography.— View 
-jonruala  nor  almanaos  are  a 
If  the  description  of  a  meter  is  too  elaboi 
reply,  will  "B.&x,  Plymouth,"  kindly  tel 
back  number  of  a  photo,  journal  wher< 
scribed  ?  I  have  looked  throngh  the  i 
nearly  thirty  vols,  of  tbe  Mechanic,  bi 
find  it  therein.— D.  G. 

[64813.1— Drying-  Wood.— Your  boar 
be  stacked  one  above  another,  with  lin. 
cross-strips  between,  taking  eare  to  pot 
directly  over  one  another,  and  lay  a  be; 
or  weights  on  the  top.— T.  W.  B. 

[64818.]— BteeX— Aa  you  have  only  as 
tip  I  give  you  one;  bat  please  note  thi 
of  manipulation  and  the  chemical  rest 
volved  oan  be  ascertained  in  almost  every 
on  analytical  ohsmiatry,  which  please  a 
complete  particulars.  Take  a  small  qc 
your  steel  (say  one-fifth  of  a  gramme)  am 
in  nitric  acid  of  1'5  specific  gravity,  o 
fluid  ounce  will  be  quite  sufficient.  No* 
the  resulting  colour  of  the  solution  with  ' 
of  colour  obtained  by  dissolving  the  sam 
of  steel  of  known  carbon  contents  in  the  t 
of  aoid.  The  quantity  of  carbon  eontair. 
sample  is  exactly  proportional  to  the 
colour  resulting, — Metallurgist. 

[64820.]— Thermometers.— The  bnlb 
blown  on  to  the  end  of  tbe  tubes,  tbe  o 
being  left  open.  Heat  bulb  in  Same 
lamp — the  air  inside  expands;  invert  ovt 
of  mercury — as  the  air  cools  down  some  a 
foroed  up  into  tbe  bnlb.  The  bnlb  is  aga 
until  it  and  the  whole  tube  becomes  fi 
tbe  fumes  of  red  oxide  of  mercury,  wbi 
off.  Again  invert  over  basin,  and  as  tbe  ti 
the  red  oxide  will  give  up  its  oxygen,  s 
mercury  will  be  foroed  in.  And  so 
P  ER  REX-  M  A  YOO  0  K. 

[64821.]— MeaanriiLn'  Bntldinge.— I 
btera  "  really  wishes  to  ascertain  tbe  dime: 
an  actual  building,  and  is  not  merely  girii 
blem  to  work,  I  would  recommend  him  U 
figure  to  scale  and  measure  off  the  anawi 
will  be  a  fairly  correct  approximation,  i 
about  n  twentieth  of  the  time  of  a  csl 
There  is  more  than  one  way  of  doing  it. 
proceed  as  follows ; — Take  off  40  division! 
scale,  the  larger  the  better,  with  a  pair 
passes,  and  from  P  as  centre  of  the  abav 


describe  a  semicircle.  With  same  centre  s 
of  60  and  70  on  same  scale  describe  two  oil 
circles.  Take  any  point  B  on  inner  ci 
apply  to  it  the  right  angle  of  a  wooden 
moving  the  square  about  till  it  comes  in  a 
such  that  A  li  =  11  C.  Tbea  measars  on 
B  C  on  yonr  original  scale,  and  this  wil 
answer.  If  the  figure  bo  drawn  on  a  Is 
the  answer  should  be  very  near.  I  should 
the  very  rough  figure  which  I  have  drar 
would  be  somewhere  close  on  32  yards.  I 
patience  with  people  who  solve  each  prol 
this,  or  problems  of  mechaaioal  strs 
stresses,  by  the  laborious  process  of  ealt 
The  method  of  graphic  construction  wil 
always  apply,  and  be  qnite  accurate  eno 
practical  purposes.      Ia  this  exampletl 


of  m_ .. 

bility  of  three  angles  ol 


iglee  of  the  building  b 
the  three  streets  woi 


1 

il.Jil]^  '■";:; 


nidi 


tion.if  done  to  any  reasonable  scale.  01 
my  diagram  is  not  intended  as  a  solution, 
as  a  sketch  of  how  the  problem  may  be  I 
T.  PRESTON  Battersby,  Capt.  R.A. 

[64822.]— Bucket  Speed  of  Water-H 
Overshot  wheel  3 ft.  per  second  at 
backets.  I  have  known  large  wheels  i 
double  this  speed ;  but  it  is  done  chiefly 
wheel-work  in  getting  up  the  necessary  i 
the  machinery  to  be  driven,  because  the  1) 
wheel  (at  a  certain  speed  per  second)  thei 
the  numher  of  revolutions;  bnt  for  r. 
prefer  that  a  speed  of  3ft.  should  never 
exceeded  for  either  small  or  large  wheels. 


[64824.1  —  Telescopic  Photograph 
photographing  celestial  bodies  by  the  ai 
telescope  it  is  not  necessary  to  use  a  „ — ; 
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i*  holder  nuy  be  carried  by  a  rod  (or  rods) 
*d  to  the  tolesnope,  ud  extraneous  light  «x- 
ided  bj  a  black  velvet  cloth.  The  eyepiece  may 
mad  or  not,  according  to  the  aire  of  picture 
[aired.     With   a  refractor,  aome  trouble  ' 


Ida  develop  them  until  the  exact  spot  it  found, 
course,  if  this  work  Is  done  iu  daylight,  a. 
nan  ii  essential,  and  should  be  fixed  on  the  eye- 
«e  of  the  telescope,  the  end  of  which  projects 
Ids  the  camera,  I  have  successfully  photo- 
iphed  the  moon  by  the  above  method. — all. 

6*826.]— Steal  for  Scissors.— Double  shear 
el  ii  the  only  reliable  article  to  make  soiesors 
iriLj  providing  the  proper  temper  ia  procured, 
aaemer  steal  is,  I  believe,  largely  sold  for  the 
rjjose,  bat  if,  worthless  to  thoee  req airing 
■On  to  keep  a  good  edge.  Shear  eteel  would 
rn  to  be  purchased,  it  not  being  iu  the  province 
anyone  ignorant  of  the  process  to  make.  Will 
•  ■  Cotter"  farther  information  if  required. — P. 
rUrTEB,  .Sheffield. 

•48ST.]— BtM  OMtlits*.— See  Not.  1135, 
7  for  details  of  mouldine  the  articles  yon 
ntion.-J.  H. 

6482;,]— Brae 8  Castings.— In  this  case  printed 
actions  would  be  of  no  uae  whatever,  M  "X." 
■  got  nothing  in  the  shape  of  sand-box,  sand,  or 
naps,  and.  seemingly,  baa  no  idea  what  ceaui 


>  well  to  put  himself  in 


a  small  fee,  would 


ret  him  a  few    pri 

•ruedi,  including  wl 
a  aame  time  "  X."  will  understand  that  cylinder 
sting  ia  rather  a  difficult  matter,  and  be  might 
■lit  better  to  buy  outings  from  some  of  the  Until 
so  advertise  in  "  Ours." — Dess. 
[«4828.]  —  Silvering  Boneotons.  —  Copper 
Sanies  mey  be  silvered  by  immersing  them  In  a 
sstion  of  silver  cyanide  (or  silver  chloride  dia- 
lled in  potassium  cyanide),  whilst  an  electric 
UBnt  is  passed  through.  The  copper  to  be 
trend  ia  connected  by  a  wire  to  tha  zinc  of  the 
Mary,  and  a  silver  plate  which  dips  in  the  soln- 
■e.  ia  similarly  connected  with  the  oarbon  of  the 
tsery.  The  article  to  be  plated  should  bo 
oxoaghly  cleansed  and  polished  before  im- 
tnion,  and  then  the  silver  coating  is  easily 
Igbtsned  with  the  usual  polishing  powders.  Iu 
■r  oaae,  1  should  proceed  thai:  Connect  a 
ppei  wire  to  the  back  of  the  reflector  (bright 
Meet),  which  inpport  ia  a  horizontal  position. 
11  quite  full  of  silver  solution,  and  suspend  the 
rer  plate  (as  old  thimble  will  do),  just  touching 
■  solution  in  the  middle.  Connect  aa  before 
its  the  battery.  One  Daniel!  or  Grove  cell, 
urged  with  old  adds,  is  all  that  is  required. — 

m. 

rjt829.]— Cue-Hardening  Bessemer  Steel. 
Tfse  either  prnssiate  of  potash  or  hoof -parings, 
sens,  and  horns,  as  so  frequently  described  in 
Mrs"  for  iron.— T.  C,  Bristol. 
IM832.]  —  Hydraulio  Bam  Leather*. - 
aurally  tanned  hydraulio  leather  can  be  got  from 
■J|ood  maker  (not  a  machinery  agent)  of  what 
-.  laawn  in  tha  trade  aa  hydraulic  butts.  Yon 
Mid  gat  a  mould  from  the  makers  of  the  press- 
to  let  make  your  leather  too  soft,  keep  the  leather 
itke  mould  or  press  until  quite  set  and  firm, 
M>  them  with  a  knife,  and  he  sure  and  paok  them 
ik  rope  yarn  when  in  the  cylinder  grooves. — 

t**833.]  —  BrM*     Famaes.  --  Consult     the 
M  referred  to  in  "  " 
•wag  anoh  a  I nmaoe.- 

t««St,].  -Tricycle.-  A  Road-aculler  would  no 
*4  ■nit  our  friend  "W.  P."  exactly ;  but  as  I 
"•-not  seen  one  tried  on  the  road,  I  cannot  say 
*  it  would  aniwer.  Moat  of  tha  up-and-down 
■ton  tricycles  are  entirely  out  of  date,  and  are 
>  nude  now.  Messrs.  Hirurer,  I  believe,  some 
tricycle,  on  which 
a  sitting" position,  and  uses  bit  hands 
f.  The^Omnicyole,"  "Merlin,"  or  "Facile" 
tnyole)  might  also  suit  him,  at  they  havo  the 
•eon  he  desires. — 3.  S. 

.HiSSS.]— B.M.F.  of  OeU.-Chromic  acid  and 
*»  bichrom.  give  precisely  the  same  K.M.P. 
■aa  employed  under  the  same  conditions. — SM. 
•4835.]— B.M.F.  of  Cell.— T  lie  electromotive 
•as  of  a  oopper-iinc  couple  in  the  usual  chromic 
4  and  solphario  acid  exciter  is,  aa  nearly  as  oan 
vans)  volt,  A  zinc  carbon  element,  plunged  in 
i  ssune  solution,  gives  two  volts. — 8,  BOTTOXE. 
■MBM.]— Dynamo.— Wind  armature  with  Sot.. 
iLojs.  B.W.G.  in  shunt  F.M.'e.  Pnt  about  12oi. 
aSd.cx-B.W.G.on  field  megnets.  Will  light  a 
Lp  Lamp  very  easily-  T.  G.  SLATBB. 
JU886.]  —  ConvortlnB  Electromotor  Into 
rwuno.— If  my  memory  serves  ma  aright,  this 
a  aeries  motor,  in  which  it  is  only  need! nl  to 
•a  It  the  contrary  way  to  what  it  run*  aa  a  motor 


— Le,  against  the  brushes— to  make  it  work  aa  a 
dynamo.  If  a  motor  be  shunt-wound,  it  will  give 
current  if  driven  in  the  same  direction  aa  it  rotates 
aa  a  motor.  For  so  small  a  machine  the  speed 
should  be  not  less  than  3,000  per  minute.— 8. 
BOTTOHE. 

[64B37.]— Watoh  Bepalra.— "  Beginner  "  must 
oil  all  jewel-holes,  whether  with  endstonea  or  not ; 
also  the  cylinder  of  hor  iron  tela,  and  the  ruby  pin 
of  a  lever  should  be  greased,  or,  rather,  touched 
with  oil,  the  two  eidea  of  the  out  in  the  lever.  I 
know  some  people  dispute  this,  and  do  not  oil  the 
ruby  pin ;  but  I  have  bad  some  forty  years'  ex- 
perience aa  a  watch-jobber,  and  have  found  it  best 
to  oil  it.- J.  A. 

[048.17.  ]-Watch  Bepalra.— All  jewel-holes 
and  cylinders  should  be  oiled.  Cylinder  plugs  oan 
be  obtained  from  material  dealers.  The  way  to 
replace  a  broken  pivot  is  by  mesne  of  centring  and 
drilling  tool  s  they  have  a  email  brass  frame, 
shaped  something  like  ordinary  turns,  the  beat 
have  movable  disc  containing  countersunk  holes  of 
various  sites.  Take  rough  oS  with  fine  pivot-file 
where  pivot  is  broken  off ;  select  countersunk  in 
disc  that  will  cover  stump,  fix  it  opposite  centres, 
and  tighten  set  screw  :  take  one  of  the  small  drill), 
suitable  site,  and  grind  round,  which  ie  the  best 
cutting  shape  for  hard  steel.  Oil  work,  and  place 
it  in  tool,  revolve  with  hair  bow,  posh  the  drill 
through  the  hole  in  disc,  and  keep  a  gentle  pros- 
sure  on,  using  slow  speed  with  bow,  until  you  nave 
drilled  hole  over  three  times  the  diameter  of  pivot. 
Clean  hole  oat  with  pegwood,  file  and  polish  a 
piece  of  steel  wire  to  fit  half-way  down  hole,  cat 
oft  short,  and  drive  in  with  two  or  three  blows  of 
small  hammer ;  turn  down  to  required  size.  If 
von  gat  bottom  of  hole  polished  with  working  too 

fast,  or  using  soft  drill,  start  again  with  on 

chisel- shaped.-  G.  H.  QCOBKDON. 

[64838.1— Bunsen   Battery.— To    Mb. 
tosb  ob  Mb.    Austin.— E.M.F.   of    1 

charged  with  anlphoric  and  chromic  acids,  instead 
of  nitric,  about  two  volts.  Internal  resistance 
varies  according  to  size.  Constancy  quite  equ: 
to  the  nitric  acid  form;  rather  better.  A  we 
made  So.  2  Leclanchc  has  an  internal  resistance  > 
from  -8  to  I  ohm,  according  to  porosity  of  pot — 
8.  BOTTONE. 

[64839.1— Salt  in   Marin*   Boiler.   -The  salt 

to  get  at,  requiring  bent  tools  and  "  elbow-grease." 
Employ  the  nearest  boiler-maker  at  a  contract  rate. 
He  can  command  the  men  and  necessary  tools,  and 
supply  you  with  a  blow-off       L  "~J  ~_1  L  ~" 


for  futu 


— W.  M.  J,  Dublin. 


-W.  J. 


[64839.]— Salt  In  Marine  Boiler. 
Smith's  boiler  most  have  .been  very  carelessly 
treated  if  it  ia  iu  the  state  he  mention!.  I  should 
advise  him  to  fill  it  with  a  strong  boiling  solution 
of  quicklime  or  pearlash,  which  may  perhaps  dis- 
solve the  salt,  aa  it  very  likely  contains  a  greai 
quantity  of  muriate  of  magnesia.  He  ought  to  ge 
a  friend  in  the  engineering  line  to  give  it  a  gooc 
look  over  before  using  sgain,  as  it  ia  quite  possibli 
that  the  iron  may  be  very  much  corroded.— S.  S. 

[64841.]— Bnnmkorif  ColL— If  yon  have  < 
pretty  powerful  onrrent— say,  about  3  or  4  am 
pcres,   uae  two  layers  of  No.    18  s.o.    For    a  lea 

Cerful  onrrent,   uae  four    layer*  of  No.  20  s.c 
re  is.  no  reason  why  three  layers  ahonld  not  bi 
used.— T.  G.SlATBB. 

[64841.]  —  Bnhrnkorff  OolL  —  "  Coiltonian  " 
is  right  in  noting  that  much  has  been  said  abonl 
this  coil  in  the  "  E.M."  I  am  of  opinion  that  moot 
more  will  be  said,  aa  most  persona  pay  so  little 
attention  to  what  they  read,  unless  the  replies  are 
to  their  own  queries.  The  question  as  to  '' 
amount  of  primary,  the  number  of  layers,  4o., 
thoroughly  threshed  out  some  twelve  or  nft_. 
years  ago.  It  is  a  matter  entirely  of  what  battery 
power  it  is  intended  to  uae  with  the  coil.  If  a 
large  onrrent  of  low  B.M.F.,  then  not  to  oppose  much 
resistance,  two  layers  of  a  coarse  wire  are  used  ;  if 
the  E.M.F.  is  higher,  but  the  current  smaller,  the: 
a  finer  gauge  may  be  used,  and  the  effect  enhance 
by  having  a  greater  number  of  ampere  turns,  s 
that  four  layers  may  be  put  on.  It  would  not  spo: 
a  ooil  to  hsve  1,  3,  5,  or  7  layers  on  the  priman 
The  only  reason  why  even  numbers  are  general! 
used  is  because  thia  brings  both  ends  of  the  wii 
out  at  the  same  end  of  the  coil,  and  this  is  ooi 
venicnt  for  connection  to  contact  breaker.  Fc 
further  information  see  "Electric  Instrumeni 
Making  for  Amateurs,"  advertised  in  Sale  Column. 
—8.  BOTTONE. 

[64842.  J— Water  Tap.— I  ameorryif  my"eopy 
for  the  above  query  waa  so  illegible  as  to  real 
"  tough,"  instead  of  "rough,"  aa  in  the  fifth  line,  and 
"either,"  instead  of  "  leather,"  iu  the  sixth  line,  a. 

en  We  printed  it ;  neither  waal  aware  that "  Bat) 
icks,"  in  the  last  line  but  one,  was  plural.     Tbi 
main  question  may  be  understood,  notwithstanding 
these  errors,  whiob  don't  help  to  mske  it  any  more 
dear.— J.  W. 
[64813.]— Small   Boiler.— Your   boiler  would 


easily  stand  601b. ;  but  I  cannot  give  direction)  re 
safety-valve,  sa  you  omit  to  give  position  of  ful- 
crum— i.e.,  swivel  or  hinge  on  which  bar  move.!. — 
Copper. 

£618(3.]— Small  Boiler.— You  can  hang  a  41b. 
eight  on  the  valve:  the  boiler  will  stand  that,  and 
will  give  you  a  pressure  of  361b. ;  bat  I  should  not 
work  it  above  301b.,  which  will  require  ■  weight  of 
311b.— T.  O.,  Bristol. 

[6484fi.]— Battery.— On  page  66  I  gavs  a  foil 
description  of  thia  cell.  The  lino  should  be  sus- 
pended in  dil.  sulphuric  acid  (about  1—10),  not  in 
water.  The  line  ia  the  —  not  the  +  pole.  The 
'ead  eons  eventually  becomes  coppered,  which 
:opper  ia  the  —  element  and  +  pole  of  the  cell. — 
Vf.  Pbbbbn-Maycocb. 

[64816.J  —  Dynamo.- To  ME.  BOTTOBE^I 
cannot,  without  examining  the  machine,  say  what 
is  wrong  with  any  degree  of  precision  ;  bat  at  a 
guesa  should  imagine  the  brushes  were  not  in  the 
right  position,  or  that  you  were  running  the  dynamo 
the  reverse  way  to  what  yon  should  to  get  onrrent. 
Try  to  reverse  the  direction  of  rotation.  If  you 
cannot  get  it  right,  send  it  to  me,  carriage  paid,  to 
Walling  ton,  and  I  will  examine  it,  and  report  what 
is  wrong.— S.  Cotton  h. 

[64847.1  —  roller's  Battery.— If  yon  have 
spare  Leclanohes,  and  they  work  your  ball  splen- 
didly, then  I  should  decidedly  say.  Use  them.  It  is 
piratically  impossible  to  use  a  Fuller's  battery  for 
any  period  of  more  than  one  day  economically. 
For  intermittent  work  It  is  almost  useless.— T.  G. 
SLATE  B. 

[64847.]— Poller's    Battery.— Your  trouble  is 

ie  to  the  mixture  of  your  two  liquids,  the  biohro- 

atc  finding  its  way  quickly  into  the  porous  cell. 
The  pot  should  be  thick  so  aa  to  prevent  such  rapid 
diffusion,  and  should  be  paraffined  top  and  bottom 
for  about  Ilia.  I  am  afraid  that  yon  short- 
circuited  the  battery  for  longer  tban  was  necessary. 
With  moderate  work  they  snonld  last  three  or  four 
months.— W.  FBBREN-olAYCOCB. 

[64848.]— Magneto-Machine. — If  yon  rewind 
with  aa  much  No.  86d.B.c.  wire,  yon  should  get  a 
powerful  shook.— T.  G.  SLATER. 

[64B48.]— Masrneto-Maohine.— I  gave  a  very 
full  description  of  the  mode  of  constructing  one 
of  the  machines  in  the  "E.  M.,"  Vol.  XL1V. 
No.1,133  p.  aiS.  This  article  also  appears  in  my 
book,  "  Electrical  Instrument-Making  for  Ama- 
teurs." Your  magnets  may  be  weak.  The  contact 
spring  may  not  press  properly,  or  the  contact 
breaker  itself  ia  not  rightly  tuned  to  break  con- 
tact. The  wire,  too,  is  rather  coarse  to  get  high 
tension.— S.  BUTTON  e. 

[G4849.]  —  Centre  -  Seoonda  Watoh.  —  Your 
quadrant-shaped  regulator  is  evidently  composed 
of  two  metals,  and  intended  for  compensated  regu- 
lator.—G.  H. 

i 34849.1— Centre -Beoond*    "Watch.— Surely, 
went  'has  never  asked  a  practical  watchmaker 
as  to  the  part  on  the  regulator  of  his  watch,  as 
'  compensation  curb." 


will  open 
lid.— J.  A 


[64849.]  —  Centre  -  Seoonda    Watoh.  —  The 

appendage  described  is  sometimes  found  in  Geneva 
watches.  The  object  of  it  is  to  correct  any  error* 
censed  by  change  of  temperature.  One  end  of  the 
metal  arm  is  fixed  to  the  regulator,  leaving  the 
other  end  free.  The  free  end  carries  one  of  the 
curb  pins.  The  outer  coil  of  the  hair -spring  passes 
between  this  pin  and  a  fixed  pin  in  tha  regulator. 
The  idea  is  that  the  metal  arm  oorrecta  the  hair- 
spring by  allowing  itmure  or  leal  play  between  the 
pin  at  the  end  and  the  fixed  pin.  The  arm  expand- 
ing or  contracting  in  extreme  temperature,  making 
the  distance  between  the  curb  pin  wide  or  narrow. 
In  fact,  the  object  of  all  this  ia  to  accomplish  what 
the  compensation- balance  does  much  better,  some 
watchmakers  asserting  that  it  causes  more  errors 
than  it  corrects.— (J.  H.  Baldocb. 

[613 19.]— Centre-Seconds  Watch.—"  Qnant" 
should  Know  that  a  watoh  with  a  plain  balance — 
that  is,  not  a  compensated  one — will  gain  in  cold 
weather  and  loee  in  hot.  The  curved  device  at  the 
end  of  index,  or  regulator,  is  called  ■  compen- 
sating curb,  and  ia  a  contrivance  to  correct  tha 
error  in  timekeeping  produced  by  the  expansion 
and  contraction  of  pendulum  spring,  caused  by 
change  of  temperature,  but  in  practice  it  ia  found 
to  be  a  failure,  and  haa  long  been  superseded  by 
ipensation     balanae.      ""-"    ":-" 


inside  of  steel, 

metals  causing    ._.... 

and  in  hot  to  close,  thus  allowing  the  pendul .... 
spring  more  or  less  play,  as  the  case  may  be ;  bat 
there  is  no  means  of  adjusting  to  the  error  of  the 
spring   as  in  a  compensation  balance,  and  it  often 


BHGLIBH  MBOHAJflO  AND  WORLD  OF  BOIBNOK  i  No,  1,201.     March  30,  1388. 


a  watch  than  would  •: 


[64dS0.]— Steam  P 


oreate*  ■  larger  error 

Without  it— 1'IUANV 

—Does  "  Engineer's 
bi  in  the  builcr  to 
hire  no  weight  i*  .Surely  "  Apprentice "  his  looked 
nt  the  wrong  »ide  of  the  itop  on  ihe  itiim  gauge, 
or  et  its  icru.  Verily  something  else  at  rero!— 
W.  ii.  J.,  Dublin. 

[6l8ii0.]  -Steam  Proeiure.— Yel ;  the  isme 
pressure  «ii»ts  on  bottom  of  boiler  below  the  water, 
and  in  addition  to  the  weight  of  water,  any,  1  Jlh, 
extra.  In  the  eecond  out  the  safety-valve  has 
evidently  stack,  and  is.  of  course,  vary  wrong 
Indeed,  in  apite  of  all  the  driver  oan  say.  You 
exercised  good  judgment  in  "  clearing  out  if  yon 
had  do  auihority  to  alter  the  existing  rales. — T.  C-, 
Bristol. 

SEi4»S3.] — Indactian  Coll. — Your  paper  tnbe 
oeing  primary  coil  is  loo  thick  ;  \ia,  is  quite 
sufficient.  For  oondenier,  nee  100  sheets  Sin.  by 
flic;  21b.  of  88  s.c.    will  give  Sin.  spark.— T.  Q. 

[C48.VI.]— Fori-ina-  Lathe  -  Chnck  Doge— 
How  can  any  ''English  Jleohanic  "  be  in  a  fix 
about  so  limple  a  forging '.'  He  should  not  jump 
on  the  tail,  it  ahoald  be  all  worked  into  a  bore  out 
of  the  solid  ;  if  worked  freely  on  the  anvil,  say, 
out  of  mild  steel,  he  will  require  to  use  the  chisel. 
Bat  if  he  hae  a  lot  to  make,  it  will  pay  to  make 
them  in  a  pair  of  dice,  under  the  steam  hammer. — 
W.M.  J,  Dublin. 

[64805.]— Dirty  Water  In  Htnani  Boiler..— 
Your  water  is  either  not  filtered  or  nnolean,  or  else 
the  boiler  or  some  put  of  it  muat  be  corroded. — 

Coffer. 

1.64856.]— Dirty  Water  In  Steam  Boilens.-  - 
A  copper  boiler  with  iron  rivete  is  eomething  new. 
Although  not  yet  apparent,  there  muat  be  corrosion 
going  on.  Clean  the  filter  and  pnt  a  little  plaster 
of  Paris  in  the  boiler,  to  get  a  thin  scale  over  the 
riveta ;  open  and  repeat  if  not  at  first  success- 
ful.—W.  M.  J.,  Dublin. 

[64866.]— Water  In  Steam  Boiler.— Use  a 
little  aoda  In  this  ;  the  redness  evidently  conns 
from  the  boiler  itself,  and  not  from  the  water. — 
T.  C,  Bristol. 

[64860.]  —  Bar-ended  Boiler.  — The  corre- 
epondeat  will  find  eomething  to  enit  him  in  a 
recent  wurk  by  William  Anderson  M.I.C.E.,  "  On 
the  Conversion  of  Heat  into  Work."  Toere  it 
certainly  a  great  advantage  in  "powdered  fuel,"  if 
burned  under  air  pressure. — W.  M.  J.,  Dublin. 

[048i7.]— Cheap  Bed  Seeling- Wax  end 
Crayona. — To  mske  common,  or  what  is  generally 
termed  parcel,  wax,  take  111b.  of  common  rosin, 
Jib.  of  shellac,  and  (lb.  of  turpentine  ;  melt  tbeee 
together  (do  not  let  it  catch  light,  whatever  you 
do  J,  and  then  add  ljlb.  of  red  lead,  stirring  the 
whole  till  it  is  thoroughly  mixed  ;  then  pour  out 
into  a  lid  of  ■  strong  tin  or  iron  box,  eo  as  to  fill  it 
about  tin.  deep.  When  nearly  cool,  out  down  with 
a  sharp  knife  into  stripe  and  take  out.  I  never 
beard  of  casting  chalk  pencils,  but  often  used  to 
cut  them  out  of  a  dry  block  of  chalk  when  at 
school,  and  they  did  just  as  well  as  the  crayons 
used  by  the  maatera.  W.  Jaokaon  might  try  this 
if  be  la  near  any  place  where  chalk  is  procurable. 

[64868.]— Copper  Boiler.—  Sot  safe  beyond 
lulb.  or  l''lb.  per  square  inch.— T.  C,  lirittcl. 


[64858.]— Copper    Boiler.— If    the   ends   are 
domed  to  hemispheres,  and  the  joints  well  orated 
(not  burnt  in  the  braung),  the  vessel  should  cany 
about  81b.  working  preuurs — 
Thickness.     Tensile  strength  of  sheet-  copper. 

([  x  i)  x  lOtuni  x  "-'^40  x  "8 (per cent. uf  joint) 

4tlin.  x  HiXfactor  of  safety) 

=  61b.     Atlicb  eaalety-velve.— W.  M.  J.,  Dublin. 

[64*59.]— Dynamo.— To  He.  BOTTO>E.— Put 
about  Gji.  No.  '.'2  on  tbe  armature  and  about  21b. 
So.  34  on  the  field-magnet  (both  ailk-covered 
copper  wira).  Drive  at  from  3,000  to '  3,500  reva. 
per  minute,  to  get  from  12  tj  15  volta,  and  on 
two  ampi-rei.— S.  UoTTOSE. 

[64800.]— Accamnlatore.  —  For  lighting,., 
oumnlatura  are  certainly  preferable.  It  would 
need  three  cells  to  replace  the  bichromates.  Foi 
such  rapid  discharge  as  would  take  place  through 
tbe  low  It.  of  the  primary  of  a  coil,  it  would  tx 
necessary  to  increase  the  aire  or  number  of  ulates 
in  each  cell,  if  the  «i 
W.  FLKIIES-MAYCU 


I  be  ample.  A  lOc.p.  dynamo  would  hardly 
do  to  charge  tbam  with,  as  tbe  E.H.F.  is  rather 
high,  but  Ihe  current  very  small— not  more  than 
-ie  or  one  and  a  half  ampere.— 3.  BOTTOSE. 

[6481)3.]— Kelt   Extract.— I  do    not   see   how 

you  can  make  'hie  at  home.     The  process  ia  aa 

follows  :  Crushed  malt  ia  placed  with  cold  water  in 

mashing  tub,  which  is  heated  by  a  steam  coil  to  a 

imperature  of  about  1 20  'F.;  an  agitator  ia  used  from 

me  to  time-     After  sufficient  digestion  the  liquid 

i  run  oS  into  a  copper  vacuum  pan  similar  to  that 

used  in  the  refining  of  sngar,  where  it  ia  evaporated 

at  a  temp,  of  40'  F.  by  means  of  steam  coil,  the  air 

.g  exhausted  aa  thoroughly  aa  poasible.    Tbe 

it  provided  with  glass  windows,  through  which 

content*  oan  be  viewed,  and  when  of  sufficient 

istenoy,  known  by  its  appearance,  the  extract 

_jn  off  and  bottled.     Great  care  and  cleanliness 

ianeoessary,  otherwise  the  product  will  aoon  become 


required  to  last  Ion; 
—  If  the  experiint 


[C4AJ0.  ]  —Ac  curonlator , 
are  only  to  be  |ierforuieu  «,-«»,.,.;,  i 
chromic-acid  cells,  with  lifting  arrangement,  ... 
be  best.  If  the  cell*  .ire  wauteJ  frequently  in  nee, 
accumulators  charged  froui  dynamo  ivuuld  be 
cheaper  and  better.    Three  cells  of  the  size  named 


[64882.  ]— Blflctro-Depoeitina;.-  -Th.  folio wi 
recipes  for  hatha  I  b.—  *-*—  *"  -  "  ■---■- 
undMuni    "    " 


Sal.;  ia  aisiOLvea  in  water  ;  rue  surer  ia  uuui 
own  aa  oyanide  by  adding  a  solution  of  potswii 
oyanide  in  water,  stirring  the  while,  and  takd 
oare  not  to  add  sxseM  of  cyanide  aoL,  else  sill 
will  be  rediaaolved.  Wash  precipitate,  and  disss! 
in  about  aa  much  fresh  sol.  of  potass,  oyde.  aa  ■ 
required  in  first  instance  to  give  precipitate.  A 
to  thia  fresh  orystali  of  potass,  cycle.,  in  proporti 
of  lot.  per  gal.  of  sol.  If,  in  working,  the  sill 
Modes  darken  or  turn  pink,  it  is  an  indication tt 
fresh  free  oyanide  ia  required.  Gjld :  The  hi 
sol.  ia  the  cyanide  of  gold  in  potass,  cyanide. 
prepared  chemically,  tbe  process  ia  identical  wi 


>uldy, 


3ff 


[61803.1— To  Mr.  Bottone.  —  Very  powerful. 
Indeed.  The  primary  current,  taken  from  the  two 
pillars  of  tbe  contact  breaker,  and  led  by  means  of 
ooudnctora  to  the  affected  part  of  the  face  and  the 
inside  of  the  month,  near  the  affected  nerve,  will 
tometimes  give  relief.— 8.  BOTTOKE. 

[64804.]— Small  Boiler.— Why  do  you  want  It 
Jin.  thick  in  a  boiler  II in.  diam.?  It  ia  simply  a 
watte  of  metal,  unleaa  you  intend  going  into  tbe 
hundreds,  and  even  then  yon  will  require  rolls  to 
bend  the  metal,  unless  you  get  the  "  Delta  "  people 
'     do  it  for  yon.— T.  C,  Bristol. 

[64600.]  —  Compound  Winding-.—  To  Mb, 
Button e.— No.  20  is  rather  large  for  tbe  shunt 
>ils  of  eo  email  a  machine.  I  presume  you  have 
it  about  41b.  No.  18  on  your  armature.  Now  to 
ilance  this  on  the  field*  in  No.  20  you  would  need 
_j»ut  1501b,  which,  of  course,  you  have  no  room 
for.  Still,  you  may  get  fairly  good  results,  only 
-ith    a    considerable   expenditure    of    power,   by 

ittiog  on  about  201b.  No.  20  and  41b.  So.  10.— S. 

[64870.]— Qly serine  In   Leolanche    Cello.— 

This  is  merely  to  form  a  coating  on  the  surface  of 

solution,  which    has  the    effect  of   retarding  the 

■ping  action  of  the   sal  ammoniac     It  ia  nut  in 

way  detrimental  to  the  working  of  the  cell. 

Tbe  Principal  of  Finshury  Tech.  Col.  recommends 

jntmant  made  up  of  equal   parts  of  pareifio- 

and  vaseline,  with  which  the  edgea  of  jars  are 

ameared.     It    is    known    to    act    admirably,— W. 

Pe  a  h  ex.  M  a  y  cock, 

[64873.] — Cement  for  Oleaa  and  Brian. — 
Waiting,  or  plaster  of  Paris,  made  into  a  paste 
with  Le  Page  a  liquid  glue. — tin. 

[64873.]— Cement— Melt  together  Soz.of  resin, 
lot.  of  beeswax,  loz.  of  red  ochre,  Jui.  of  plaster 
of  Paris.  Temperature  must  not  rise  above  melt- 
'  ig  point.— T.  G.  Hlateh. 
[64873.]— Cement  for  Brass  and  Glaaa.— 
lake  a  tbin  cream  of  good,  fresh  plaster  of  Paris 
ith  water.  Pour  it  in  the  inside  of  the  brass 
collar.  Squeeze  the  Beck  of  the  bottle  in.  Wben 
qnite  set,  and  perfectly  dry,  varnish  carefully  with 
"  white  hard  varnish."— S.  BOITOXE. 

[64876.]— Boring-  Hard  Steel.— I  think  if  you 

good  hard  atcel  drill,  you  would  get  over  tbe  diffi- 
culty. If  not,  you  might  try  a  diamond  drill,  al 
that  would  drill  through  anything.—  F.  WOODS. 

[01870.]— Borine-  Hard  Steel.— Take  a  good 
triangular  file  of  beet  steel,  and  carefully  grind 
the  required  >iie  at  the  small  end,  using  plenty  of 
soap  and  water  to  avoid  heating  it.  "  Bort,''  or 
"  Black  Diamond,"  if  you  have  to  bore  many  holee, 
might  do  better.— Eos. 

[04677.]— Cleaning-      Cretonne     Curtain*.— 

water  and  hard  icrubbiug  that  take  the  colour  out. 
The  following  ia  a  very  good  method.  Take  sonic  soap 
(aa  much  as  you  think  tit),  cut  up  into  small  pi 

it.     Do  this  ovet night,  and  the  next  morning  you 
wilt  find  it  a  jelly.    Mix  this  with  more  boiling 
water  in  the  tub  you   are  going  ------       -  '  ' 

cool  down  till  a  little  mure  than 


of  tbe  preparation  of  silver  bath,  using  eki 

of  gold  in  place  of  silver  nitrate.     By  II 

method,  however,  the  risk  of  losing  metal  in  pi 

lipitate  ia  considerable,  though  the  result  a  I 

it.     Otherwise,  the    bath  may  be  prepared 

iply  hanging  the    gold  anode   into  the  act. 

ass  oyde. ;  on  passing  current  the  gold  eysnj 

ia  formed  a*  required.    The  bath  i>  worked  hi 

temperature  ISO*  F.  =  65-5'  C.     Green  fold  if  e 

-lined  by  adding  ailver  cyanide  to  aoL,  or  by  r 

Swith  silver  anode  for  the  requisite  time.    Hi 
1,  by  the  addition  uf  copper. — W.  Fim 
M  A  \'COC  k. 


the< 


n  thia 


oughi 


tub  containing  a  little  blue  and  a  small 

handful  of  salt.  Then  Erjueeza  the  curtains  i 
large  blanket  till  the  wet  is  pressed  out,  and  h 
up  to  dry.  If  this  does  not  suit  "  R.  F.  A.,' 
ought  to  send  them  to  the  cleaners,  several 
whom  u«e  a  dry  process  in  cleaning  this  tort  of 
goods. — S.  s. 

[6-loSO.J— Mounting-  Inoacta.-  -Try  mounting 
in  a  cell  just  deep  enough  to  protect  the  inaect  by 
taking  tue  pressure  off  cover  glass.— LI.  G.  II. 


table  for  tbe  media  used  iu  dioui 


UNANSWERED    QUEUES. 


.  Psper  Bottles,  p.  1M. 

.  Boring  Langl  tod  last 

.  Vertical  Coll,  483. 

,  Bra  rl  a  a  Bprl  a  g- ,  433, 


5  Aluminium  CjtinK5.  191. 


StJOl.    T t crmoplle.    To  6.  Bottone,  p.  S6*. 

Wkterp'mol,  (S3. 

Coepsrlng  Ulus  Fmjectllai,  Hi, 


QUERIES. 


[MWl.j-Picoolo  Up  Plata.— Oan  aar  riser  at 
ae  the  teasun  of  a  piccolo  lip  plate  not  eetnt  pkeaml 
he  laata  of  Ilia  slayeralt.-r  oiily  having  plafaistMl 


oalour,  suitable  for  harness  and  portnian 

[)  18 97.]- Small  Turbine.— What  i 

■aeich  and  directions  lor  making  mot 
oblige  (or  reference  to  back  nunibrrs).— m- 
[0lsS6.]-Cork  Compoaltlon.— Coull 


irh-  st 


Meets  A 

^b"Sooa^VShw^^«wiwtla»r-t.a. 

[etiaa.l-Baaaoon  Reed* — Coall  say  rev*» J 

want8  and   ahit  1>  tlte  best  way  at  saltctial  on 

UAHtOOS  FLAYKK. 

isieao  ]— North  Point  on  Mane  -gf  U 
Bedeitil—tJ  •"  hi*  map  "ulv  north  bi  sneeeapsewai 
the  aoli,ti  arc  net  marked  upon  the  maps  1—1.  s. 

[CI6S1.]  —  Hoopltal  Floor*).— Oan  aay  alj^ 

mailmiim    or'e0onnniv,U,apiiearance!'  llraWilawJ,  •< 
[0433  J.  ]  — M  ec  han  1  oa 


appearance,    I 


[Oidss.]— Mloro  Elidee.— I  b-ive  tevnal  aeeej 
!.„>  run  la  and  spoiled  ibem.  Can  1  remove  aad  due* 
the  t-old  slxe  wlthcnt  disturbing  tbe  mount  ?-M- 

16 189 1. J— White  Bnamol  for  Iron--Wlu  m 
pieces  (j I  sLest  iron,  and  what  tbe  enamel  licomNawl 
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JH»  furnace,  I  ahonld  like  to  do  my  own  barn- 

BCanafactnTe  Of  Indlarubber  Sub 
atlooej  an  p.  to  u  capable  of  vulcanisation 
at    inlphar.    Would    some  ana   oblige   by 

*  of  such  sahftitute*  mod  ■*"-* "■'-- 

■  refer   to  booki  whloh  mi 
leaf— BAXiOR. 
nTinro-Polariaoope.— I 1 


Indicator  Diiirrara.— Would  any  earn. 

kind  oooflgb  to  nay  whit  If  the  nutter  with 
irlng  tb«  Inclosed  diagram?    Make  :  Eaiton 


i  Co.,  a,  by  Is  cylinder,  expansion  valves  oon- 
overnor  bj  rockW  link,  very  short  steam  porta, 

ilea  by   Richardi,   indicator  made   by   Billot 

Strength  of  Out  Iron-Pips.— A  short 

igb  lor  Mtb.  presai 
Bloat  Puma ob  Ouai.-Cu 

to  me  tbo  quantity  of  air  required  t 
if  gase*  of  the  following  analysis  * 


u  the  following  Information  f    1 

■X.  T.  Z. 

[e«37.]    —    Cleaning:     Valuable     Japan,  .n 
L*oquera.— I  ahnil  m  eitremely  obliged  foe  advtc     . 

Japanese  laoQuar  war*.— X,  X.  X. 

leiMSJ-Qnadrant.-I  nan  a  quadrant  which   k 

llvlded  Into  decree,  and  i  degree*  on  tb.  am  or  limb. 

On  tag  movable  arm  or  lulu,  bar  there  ti  an  Ivoij  vernier 

"*d  into  SOparta,    wbloh  juit  corresponds  to  11°,  or 

villous  on  the  quadrant-    I  am  at  a  Jou  by  not 

Ing  how  to  read  II.  ■no  ■hall  lee]  UuwkfuJ  for 

tioni  from  aonie  of  our  qualified  and  obliging  btfBH 

io  often  eaaltt  tho— Iqsohant. 


mentioned  arttolael    Saving  made  Mm*  new  a 
ong,  we  tempered  tbem  In  toe  following  mat 
leatlng  tbam  to  a  bright  t»d,  they  n»  dipped  a. 
— .  _  _n  oil  (or  aboot  ltn.,  then  plunged  Into  water.  Tl.  „, 
s*  tbey  seemed  too  hard,  they  were  covered  with  oil  and 
lamed  off.  and  again  plunged  Into  water.    By  thai  pre 
they  were  bent  about  1-liiu.  out  of  the  ttrelgbt,  and  ffjri 
itralgbtenad  by  hammering.    They  do  not  eeem  to  cm 
■■cry  well.    Tbey  are  made  of  sprlngsteel  — Ulnill, 
[M910.J- Huge  Aaroliten— How  aad  It  islhit  [lie 

t  mnet  have  caused  aa  It  took  lu  suicidal  dire  1  intai 
io  doubt,  h  a  refreshing  batb  after  lie  leapol  *.o  n 
f-Eoe"  badaeenlll  would  believe  it ;  but  that  2r.--.-rA 
7hiaa  Cody  A™  muel  hare  a  Yankee  editor  aa  Inn  ol 
on  and  romance  aa  Mark  Twain.— Jud-BL'S  APKLL* 

l«4,U.]-Bleotrlo    Lighting. -Being  deel 
itillelng  the  force  of  a  email  m — ='~  ■■-—  —  '-*- 

iloee  to  my  hooee}  lor  the  [ 

uymuno  and  lighting  up  tbe  hi 

— -  "rubber  amateur  who  baa  gone  through 


II  think.    la  tbli 


CO    I 


).  By  weight. 


at  800°  Fahr.  and  any  what  will  be  temp 
alio  what  quantity  ol  cold  air  moat 
siting  gases  to  reduce  their  temperatt 


-  Tranilt  of  Arlea. 


-Will    ■w.R^.B. 
taittfcol  Almanact  T 


liable  for  lighting  fires  1  — Fihi  Liqhtbb. 

-Ruratlng;     Preiaure     of    Tank.  — . 

......    „..    .... -n.andlSlt.  deep,  la  filled  wll 

re  ronnd  the  base  of  tt 

affect   tb*  pressure  f- 


i  applied.    Many  of  thai 


Or  are  they  aebbiei  formed  la 
islou  ace  tbey  derived  f— a.  H.  0. 
-Grant  Onne'a  Head.— Conic 


-Bloc trio  Clock*. -Ht 
'  Aculyte,"  air.  Bottone,  o 


irrlog  to  description 
Irs,  of  14  tb  Ootobes 
otner  reader  kindl; 


Bogluoer,"  of  17th  June,  IBS/.  I  procured  tb*  number,  but 
Billed  again,  not  being  able  to  make  out  bow  theoentnO 
jf  ths  otrale,  representing  the  travel  of  the  valve,  la 
found.  Would  "  Oletton,"  or  ''  T.  a.."  perbaps,  kindly  ag- 
ing the  above  aketohsa  of  slide  valves  with  tingle  oc 
double  alldea  on  back  of  main  valve  for  a  out-off  of  on*, 
quarter  of  stroke  I  I  don't  happen  to  know  the  stroke  of 
the  valves.  They  were  designed  for  engine  of  tola, 
itroke— tbe  tingle  tilde  being  variable  by  shifting  ol 
eccentric,  and  the  double  slides  by  hand  wlic.il.— II. 

[M«l«.]-C»THBnttQ«T  Bloyole  Bnbbera.— Will 
anyone  give  a  goad  recipe  lor  oement  to  fasten  rubber 
tlrea  on  biojolea,  mi  an;  oement  that  I  oan  gat, 
even  tb*  beat,  avemt  boo  brittle,  aod  though  I  have  tried 


n  it  is  a  rfar  qua  turn  It 


vould  Bll  a  lie.  pip*,  i 
lid  Ibis  be  sufficient  to 

..     .        111  aa.  what  form  nf  i 

would  be  most  eultable,   a 

wooed  dynamo  ber— -l 

high-speed  motor  o 

ins.— D'lLOO. 
[Mnitj-Tne  Power  with  whloh  a  PItrae  I 

ton  la  Backed  into  a  Bob"- ' 

Jolla  whloh  a  Current  la  Pa 

Iron  tabrooghi  Into  the  vloinlty  of  a  1 


of    Spharioal 

dlmo"oTt'l«  So  to  und.  a'-?*" 
«™P°bdent  give  a  p 

doing  same.    Bow  oan  1  Und  out  t 

though  having  watted  several  dayi 
above  mjaterl*a.-Bf UKHicAL. 

fea.n.]  -Bleotro-Iypln  «■.- 
old  medallions  about  the  eue  ot  an 
want  to  reprodooe  a  copy  of  eaeb 
friends  who  are  interested  in  tb* 
band  give  me  the  beet  way  to  I 

feat!    lam  willing  to  evpend  b 


enough  to  plea  io.—  LI  UK  LI  OUT. 

IWtllJ- Dealtrnlnr  Vnlwe  Qearlng^— 


Filiation  ho*  otherwise  tha  different  parts  ot  a 

o.n  be  drawn  from  inch  diagrams,    1  nave  npeatMlj 


■ray  In  order  to  It  any  new  Idea.— O.  Cxlvkkt. 
[bU17.]— PhotaLltho.  Iranafe>r.-lD    trying  to 

.Like a  photo-lir'-~  ■■ — '--' - 

gelatin*  paper  n 


.ran.Ier  lti 


in  soak  It  In  water  for 

•  per,  Instead  of  Inking 
.king  Ink  whloh  have 


properly— InM  Is  oi 

bean  aapoaed — takea  w&  ■.  u ,  =. ,  w«u  «m«u  a  u**  m 
Be  maik  round  the  negative.  Would  some  oorre- 
daat  oblige  by  telling  me  the  oanso  ol  this  T  Should 
:olal  gelatin*  be  need  T  That  which  1  employ  la  very 
.  I  gat  better  result*  from  iMrch  paper,  bat  am  not 
to  get  b.  good  transfer  oven  with  that.  I  hare  tried 
irii  of  negative,  and  eapoiuree.  I  iboold  be  glad  of 
initruotlon  in  pboto-lltho.  r  --"-         '       -  ' 


—J.  S.  B. 


and  tbe  sort  of  Ink  to 


ter  baa  bad  personal  exaerlen 


forgolttn,  would   oauaa  tba   .battery  to  (all. 

dlffiBultlea  I  iboold  mueh  Ilka  eiplalned  la  an 
eiceilea  t  ayitein.— Ohhohob. 
— Breach  Loader. -  -I  aaonld  be  ektramaly 
-  -  — r  readerv  would  adviao  me  a* 
for  aa  emigrant  to  take 
Whether    oentret,    pin. 


nabla  gnu  f( 

Is  ben  slse  to  bo.af    Should  o_ 
andwhataretbe  advantage!  of  the 


I    Oan  tb*  oompleM 

«etbe  primed  empty  oases  from  i 
them  himself  with  powder,  Ac.  1 

rice  of  empty  primed  cartridge  c 


ciog  that  portion  of  the  mine.  A 
■r  Is  drained  through  tbe  bed  work- 
bat  wae  etapped  from  getting  tbe 


>orked  or  not.— Miuaa. 


woold  Ilk* 
olalmed  by 
a  deal  with 


rMMi.]-Propoller. 

or  uj  a    diagram.     Is  It 


tbe  pitch  on  point  is  7ft.  gin 
>t  tbe  wideat  part  of  tb*  bled 


and  with  what  radio-  ... 
divides  lata  equal  patta.  Perbapa  he  will  oblige  b 
lightening  me  a  little  oa  that*  points  in  detail.— J.  V 
[M8SJ.1— Bnglae.-  -I  bare  a  hnlaamal  engine 
nlng  loO  revs,  par  mlo.,  2;ln.  atroka,  lOln.  bora,  »h 
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:■■:..:■  . -f  |..ir  ■  ■.., 

r.- !>:(.::.  wide.  Tboexlien.t  teli  »b! 
it  work  up  (.■  SJib.  prewar..  ThoenglL. 
'".  '.m.:<  '..    Art  liifonuatlou  that  will  lead 


Ti-^l-.i!  JjIVIi    IB   'ii-'II    .iroull    unt 

..■„-i   wn    alti-r    tfins   iD    short    cite 
■a-tn1 :  *M  ■:  take*  wo  or  three  deyi 

i:  .::.■!;. cS  the  glass  cclli  don  not 
■r::  :: --f'.L    lnVrvanj  method  that  I  coold  put  too 

'■"-it.v.ir.ot  iolhe-.i--  •'- 
or  I    belkve  ttaat 

»  ebosi  looking  for  eo  as    " 
BUftlOat  Howiht 

na*. 

w|:i-K.n"WnJlTt 


^n.VChlretta.- 


idly  toll  nit  how 
.erb  1    I  did  not 


,    In 


nisi  ailn-'iltiita  »iihitT— Mihio: 

-Chromic  Acid  is  Batteries  —  In  miog 
an'(«:;SouganoiM 


■  '  ■■ 

b;-=i  k.  roa«ib",i  '1 


a  K.F. 


i  -.bis.  an /bow'  fan 


:.'iii. 


Ha* 


nw.'-Btiid9»w  Machine  at  New  York— 
;  brieve  ebec:  nor:  t:r»*  roan  if  a  a  buJ  uwnatlilm 
hi  BK»i  a:  New  York,  -.be  diem,  ol  "heels  gtt..  length 
;i  «  *:f!_  wi'tk  (!  m  «in.  I  Ihonld  [eel  obliged  11 
»iT  ;*  ,-ct  reaitn  .v='.i  Lnftmi  me  whether  tbe  machine 
■«Fti:>t)^:<i  not.  end  If  m  n*  brcka  bow 
:.-cf  iii  it  wwk  Sei.-r*  tmliiir.  ul  bow  much  iu  it 


S:.Ii3«:j  the  cm  ffcento  w].1    Why  not  "nil 
ties  far  tS«r  ,i»r.;-.  u  the  Silvenown  people  do— »1 

t  :-.i  Tt'n.--:  -J  tit  J  jicis  being  most  mod.  Preece  ai 
Ecjti  »r..-i:. t:  ::e;r  bo**,  state  that  the  pint  iiis  Is  m< 


-**»:— Sight  Feed  Lubricator.— win 

sr.rsiiHer.jtuuaii^^t-atLonc.'thii?    Itb 

kwcsskei-'irbe::;*.  asildiootflad  le   In  tr 
wTia-.  Jii*  ten  ki=;  Bl  lubricator  lor  illde-v 

Et^e*™cw.'*Ti";:--F?A.»i     1*°"  " 

r*«*r.]-To  -  Moonatarer  "—  From  »  rec* 

tUL'-Freaervetion  of  Blata  Root— The  i 
:  :;-t  :  :t-  :>  »-;:::.»  .-.iky  cia*  to  »go.  I  ■ 
a-  .;  w.;;.  *  ^>a-i  j.t  Pir-.io  1  «»»«.    Conld 

■■.j-.rT.i--  Li*»i~'n  i.-y?  I  fad  «Bt  Mill 
a.-..  ■£  i;w*s  I  r*«;re  soxetiiog  which  will 
rrj  -.i*  ti  ;»  -._'  :-_  ;*— Citr. 
-tlil^—Fhoajifcetea  of  Bran— Will  «nt  Int 
:  iut  yiri-j.Z,'  -xtrvt*]  fr-ea  bran  bj  boiliai 
s  =■!  m  ui  i  *i>rj**j  u  neiioine  ?— KJy.ini 
tiH.T— toactacla  teceea-— ''ii  «j  fimi 


E:*-.;.--.:».i    Machine- 


,•»■      ■■   -t     ./    .:'    :i  .:  -rtr  ■.:«!   :i;l 

-l-'r.  lii  «  .^.:  .-:    .-;=■.;.  j— Was. 

..-■:    £.i.s»    :  .  -.  1,^1'!-. :r«*»«*  "■'<=■ 


T^.-t::d»    Cn!iela.-W 


tho"E.  II."  o(  P*brtMi7  ISth,  18SB.  I  (aw  *  chla 
York  ip.  <«,.    It  i«mtd  lo  bo  |nU  the  tU^'joci 

It'ligoliTi'-iolU^ot.  ntl  foiltoai  flrt'ilnml"'t 
currtnt  grudiiFillr  f»]]i  to  i  mora  notlilog,  tbo  1 

Thei'ilrtrpl*tei  its  *jtti.  bj  (in.,  »Dd  rinct  j»n 
Bolntlon  o(  ohtorlda  of  lino  In  glim  cell.  The 
tiittorr.  bowoior,Tlngt«b*]lTeiv  v!1.-..i,..iii>  irt.r 
to  light  tbe  limp.    I  mn  mtethenii  noihon 


[oigilO-Subblea  an  d  Pilma— I  him  b 


[6 ID  13,] -Model  Looo— Wonld  "T.C„»r 


Won  Id  thli 
Uln.Hrokei 

■■■iilM..    Hl:,,l 


(  yonr  kind  mdrn 

. —  i-„ol«H||j,    The  cell. 

e3JM-]].ontiidom-Mnr,-iientj.    Thoitma .re librfl. 


n  blugerT    3.  Do  yon  think,  at 
ue  explain  beic  w»y  ol  connuctlng 


ui  bo  readily  Inted 


noted  to  the  air  ? 
inwandioontake 


lit— CtlEHlCL-g. 


[Gi94S.)-Continuoae  BlnalnB-  Bell.— Will  lami 
t  our  electrical  frleno.  kindly  help  me  ?  I  ham  made  i 
ell  to  be  continuous  -login*,  ai  deacrlhed  by  "  e".  C.  A..; 
nd  on  trying  It  It  acta  capitally  when  connected  up  ai 


Fruit  Growing  for  Profit. — Tbe  timee  are 
ropitium  for  the  employment  ul  capital  utiii  enter- 
prise ia  the  production  of  good  fruit :  excellent 
agricultural  Isnd,  ndaptfd  by  means  of  prerionsly 
good  coltivatiun  for  tbo  production  of  high-daie 
"ipplee,  can  be  obtained  at  moderate  coat ;  butmo 
una  should  he  loit  in  acquiring  it,  fur  tve  think 
and  has  touched  its  lowest  level  of  value.  To 
grow  fruit  profitably,  and  in  order  to  he  unfettered 
by  deterring  clsnees  in  leaiee,  tbo  cultivating 
occupier  ihonld  also  be  tbe  owner.  Let  a  lesson 
be  taken  from  oar  Transatlantic  brethren;  let 
similar  enterprise,  intelligence,  persistence,  and 
capital,  be  employed  here,  and  a  formidable  rivalry 
will  be  established  that  most  also,  we  believe, 
prove  a  gratifying  eucceei. — fturdutri  Cbronietr. 

New  Type  of  Torpedo  Boat. — Meseri.  Yarrow 
have  ciimjilc-tod  another  hout  of  the  new  type  of 
"  tecond  class  "  torpedo  boats,  bat  of  slightly  dif- 
ferent design.    The  first  vessel  was  BDft.  In  length 
by  *(>..  i.in.  beam,  with  a  displacement  of  11J  tons 
light  and  l.'i  tons  when  loaded,  and  on  her  olBcial 
ai  she  averaged   17  knots  in  speed.    The  new 
■t   is   Mft,    ling    by    SEt,    Bin,    beam,    with  a 
],1»[-.-jhri    of     10     tons     light     and    14    tons 
wb--u    load*!,    and    a    speed    of    Ifi    knots.     Her 
mauieut    is   the    same    as    in    tbe    first   hoat — 
Diely.  tbo  swivel  torpedo  tube  and  n  couple  of 
.all  SordenEelL  iriiiij,  all  ...n  <lec ts.     The  object  of 


ii  for  futn. 
ee,  the  navi 


addressed  to  J.I 


tBCB.Iangley  House,  Doikiag. 
PG0BLE1I  IISC, 


rsv»l 
aAAnil 

■ B _■*■ 


White  to  play  and  mate  in  threo  moves. 

Sotnuos  to  1,088. 
WMIt.  Bind. 

B.K  Kt  3.  I.  Anything, 


neck,  Jatnei  Kistrat 
Healing,  A.Ds*n,H. 
by  Link,  H.  A.  Llndfi 


—You  have  numbered  the  probtena 
a  ljm  it  1.  |^nf.  ^°  »«  v*** 
mi  altogether  la    "  1.432,"  also  -If 

;o  1,099  acknowledged  next  week, 
ilayed  between  Bmdford  and  Halita 


d1  Cup  Handicap  Tourney  the  lilt  Bl 


it  editor  oi  the  AfocWer  A7t™ni5  .Vm 
In  mn  hat  been  recently  started  la  thi  M* 


cigbtoDJMrent.m.a  lite  Sergeant  kfijor  MiAB 
.ucriboN  should  addreH  Mr.  H.  W.  Bntler.sS,  e»Bt 
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XTRACTS    FROM    BERGHRON.-III. 

rRE  iv!-.!  suitable  for  a  lathe  ought  to 
have  sufficient  twist  without  being 
ird.  It  is  sold  in  all  large  towns  under  the 
line  of  "  Filagore."  It  is  a  cord  of  three 
rands,  or  simply  triple.  As  regards  thick- 
ses,  it  ahonld  be  neither  too  small  nor  too 
.rye.  If  too  thick,  it  baa  a  good  deal  of 
gidity  ;  and,  as  it  makes  two  turns  about 
io  work,  if  it  is  of  medium  or  small  size,  it 
eakenB  and  ravels  ont  rapidly.  If  it  is  too 
nail,  it  lasts  no  time.  In  a  word,  it  should 
s  about  two  lines  in  diameter.  There  are 
•me  people  who  provide  themselves  with  a 
>rd  of  six  or  seven  ply — a  kind  of  cord  of 
>ven  or  nine  strands  very  tightly  twisted, 
id  hard  ;  but  its  very  hardness  should  cause 
■  to  be  rejected,  because  when  applied  to  a 
irt  of  the  work  which  is  smooth  and 
nished  it  impresses  the  marks  of  its  strands 
a  the  part  upon  which  it  rested. 

Gat  is  the  best  cord  of  all ;  but  as  it  is 
Bry  costly,  and  as,  when  turning  between 
mtres,  it  is  often  necessary  to  reduce  a  bit 
f  stuff  that  has  been  roughly  trimmed  with 
be  hatchet,  which  leaves  sharp  angles,  this 
ind  of  cord  is  soon  worn  ont,  and  would 
ivolve  considerable  expense.  It  is  there- 
are  kept  for  the  lathe  with  a  mandrel,  and 
ar  others  which  require  an  endless  cord. 
Tothing  is  more  qnickly  used  np  than  a  lathe 
3rd.  To  retard  its  destruction  somewhat  it 
as  been  proposed,  when  it  commences  to 
'hiten,  to  rub  it  with  a  sponge  slightly 
retted.  The  sponge,  which  envelops  the 
nrd,  is  held  below  the  work,  and  the  treadle 
i  set  in  motion ;  but  the  time  is  sot  chosen 
rheo  the  cord  is  on  a  smooth  and  finished 
«rt  of  the  work,  lest  it  impress  its  mark  upon 
i.  In  Fig.  1  (p.  46)  is  represented  a  piece  of 
rood  roughly  trimmed  and  placed  between 
be  two  centre  points,  and  the  workman 
opposed  to  face  the  reader  in  such  a  way 
bat  he  can  be  seen  at  work.0 

The  workman  supported  by  his  left  leg 
dices  his  right  foot  upon  the  treadle,  and, 
•  enable  him  to  give  to  the  work  as  many 
una  as  possible  without  raising  his  foot 
■ray  considerably,  he  can  place  it  nearer  k 
l*n  c,  eepecially  if  the  piece  is  not  large, 
jd  offers  no  great  resistance  to  the  process 
t  roughing  it  down.  Nothing  is  eaiser  than 
»  use  the  gouge  ;  there  are,  nevertheless, 
vtaia  difficulties  in  cutting  wood  neatly. 
»e  have  not  considered  it  possible  to  render 
early  the  position  of  the  tools  by  repro- 
ofing the  workman  holding  them  in  bis  twt 
mda  and  turning  ;  we  have  preferred  to  re 
«aeut  the  tool  and  work  in  profile. 
Pig.  3  represents  the  position  of  the  gouge, 
id  generally  of  every  kind  of  cutting  tool 

ordev  to  cut  wood  in  a  proper  manner. 
hny  people  present  the  tool  at  right  angles 
"the  axis  of  the  work,  without  reflecting 
*t  it  can  bnt  scrape  and  tear  it.  It  is 
weaary,  on  the  other  band,  that  the 
tting  edge  shall  almost  make  a  tangent 
th  the  circumference,  and  that  the  surplus 
>od  shall  seem  to  come  upon  the  tool  in 
tier  to  be  carried  away.  We  say  almost  a 
Qgent,  for  a  tangent  being  a  right  line  per- 
ndicular  to  the  extremity  of  a  diameter, 
n  only  touah  the  circumference,  and  elo- 
quently a  tool  agreeing  with  the  line  could 
>t  cut  the  wood.  To  ajwak  accurately,  it 
Mt  be  said  thai  the  tool  must  make  the 
aUlest  possible  chord  ;  for  if  we  present 
s  tool  on  a  line  approaching  the  diameter 

is  as  if  we  forced  the  edge  to  enter 
jktly  into  the  material,  and  by  the  power 

Tb*  N*t  I*  uKldeoniry  omltis.l.    It  li  only  ■  bow  ol 
d  which  mil  la  ilia  notched  ptrt  of  the  pjppert. 
Ofc.  XX.TII.-No.  1303. 


of  the  foot  we  attempted  to  tear  away  that 
which  resists  the  tool.  It  is  easy  to  per- 
ceive that  we  can  only  produce  by  this 
means  a  series  of  chatters,  and  it  is  by  in- 
spection of  a  piece  of  wood  roughed  ont  by 
tie  gouge  that  we  can  judge  whether  the 
tool  has  cat  or  scraped.  A  is  the  piece  of 
wood  that  is  being  turned,  u  6  is  the  gouge, 
supported  by  the  rest  c.  Generally  the 
handle  is  held  in  the  right  hand,  and  the  left 
hand  grasps  the  upper  part,  the  four  fingers 
above  and  the  thumb  below,  just  in  front  of, 
and  always  close  to,  the  rest,  so  that  the  left 
hand,  supported  by  the  rest,  serves  to 
trol  the  tool,  that  it  may  not  cut  away 
more  wood  than  is  desired.  We  say  that 
this  is  the  usual  way  of  holding  the  tool,  but 
at  the  same  time  it  is  well  to  accustom  — 
self  to  change  hands.  There  are  many  i 
in  which  this  is  convenient. 

It  is  not,  however,  necessary  that  the  left; 
hand  hold  the  tool  so  firmly,  and  that  it  he 
applied  to  the  rest  so  forcibly  that  the  edge 
cannot  reach  the  wood  aa  it  turns  to  and  fro. 
On  the  contrary,  it  is  necessary  to  hold  the 
lightly  with  the  left  hand  that  it  shall 
lend  itself  almost  insensibly  to  a  certain  de- 
gree of  movement  which  carries  it  towards  the 
wood  as  the  treadle  descends,  and  draws 
baokas  it  rises.  One  can  understand  to  what 
a  small  extent  the  tool  is  to  be  drawn  towards 
oneself,  if  it  is  considered  that  after  having 
removed  all  the  wood  that  the  last  revolution 
of  the  piece  offers,  on  retiring  the  tool  but  a 
hair's  breadth,  it  no  longer  touches  the  wood. 
Fig.  4  shows  the  manner  of  holding  the  tool. 
A  is  the  left  hand,  which,  as  can  be  seen, 
embraces  the  tool,  the  fingers  above  and  thi 
thumb  below.  B  is  the  right  hand,  which 
holds  the  handle  C.  The  left  hand  does 
nothing  but  secure  the  direction  of  the  tool, 
and  the  right  sustains  the  strain  against  the 
cut  that  is  being  made.  Furthermore,  it 
need  not  be  thought,  from  the  way  in  which 
the  left  hand  is  holding  the  tool,  that  it 
fails  to  hold  it  rigidly.  A  little  practice  will 
soon  give  more  skill  than  we  can  supply  by 
lengthy  description. 

The  form  of  the  gouge  makes  it  sufficiently 
evident  that  at  each  cut  it  makes  a  circular 
groove  in  the  wood.  Similar  ones  are  made 
along  the  entire  length  of  the  oylinder 
equal  distances  from  each  other  ;  and,  so  1 
aa  may  be,  of  equal  depth,  so  that  the 
bettom  of  each  groove  shall  have  an  equal 
diameter  ;  and  to  make  sure  of  this,  a  pair 
of  calipers,  i  (Fig.  1),  or  a  figure-of-8  cali- 
pers, I  of  the  same  Fig,,  is  taken,  and  a  mea- 
surement made  from  point  to  point.  Care 
must,  however,  be  taken  to  give  the  calipers 
an  opening  of  at  least  one  line  more  than  the 
diameter  it  is  desired  to  give  the  cylinder, 
and  to  fix  them  to  that  gauge.  When  the 
cylinder  has  been  thus  roughed  out  in  its 
entire  length,  all  the  ridges  which  separate 
the  Beveral  grooves  are  taken  off  by  light 
cuts,  and  it  is  brought  almost  to  a  level, 
only  leaving  those  slight  unavoidable  ridges, 
dne  to  the  form  of  the  tool  ;  and  it  is  then 
the  chisel  (the  most  difficult  tool  to  manage) 

Many  turners  make  use  of  chisels  ground 
square,  such  as  tDat  shown  in  Fig.  [i.  But 
as  when  turning  it  is  impossible  to  take  the 
wood  directly  ia  front — that  is,  parallel  to 
'*    length,  and  since  one  is  obliged  to  present 

i  chisel  obliquely  to  the  axis  of  the  piece 
that  is  being  turned  (Fig.  (i),  which  compels 
one  to  carry  the  body  towards  the  right  and 
left,  out  of  the  equilibrium  position,  ac- 
cording as  one  leans  to  either  side — many 
prefer,  and  it  is  the  better  plan,  to  have  the 
chisel  ground  slanting,  like  that  in  Fig.  7, 
and  it  then  suffices  to  present  it  perpendicu- 
larly to  the  wood,  that  the  bevel  may  stand 
obliquely,  as  can  be  seen  in  Fig.  8. 

There  are  many  reasons  for  thus  attacking 
the  wood  obliquely  to  its  grain,  and  not 
merely  in  front  or  parallel  to  the  grain. 
The  first  is  that  the  wood  cut  thus  offers 


less  resistance,  and  that  the  pores  divided  in 
this  way  are  laid  down  upon  the  wood  itself. 
In  the  second  place,  it  is  by  this  plan  that 
only  the  middle  of  the  cutting  edge  need  be 
employed  to  cut  the  wood,  and,  supposing  the 
wood  to  have  been  already  roughed  oat 
accurately  round,  that  part  of  the  chisel 
which  does  not  cut  rests  upon  a  perfect 
circle,  and  does  not  permit  the  tool  to  cut 
otherwise  than  following  the  direction  given 
to  it  by  that  part  on  which  the  chisel  lies. 

It  is  necessary,  moreover,  to  place  this 
tool  almost  in  the  direction  of  a  tangent  to 
the  oylinder ;  the  less  wood  it  is  desired  to 
cut  away,  the  nearer  mnst  it  approach  a  tan- 
gent. If  it  is  desired  to  cut  away  rather 
more,  the  tool  will  bo  placed  in  the  direction 
of  a  chord  to  the  circle,  and  the  way  to  judge 
whether  the  tool  is  well  placed  and  if  it  cuts 
the  wood  well,  is  to  observe  whether  the 
shavings  which  come  away  are  largo,  curled, 
and  of  equal  thickness. 

Care  must  be  takeu  in  carrying  out  what 
we  have  prescribed,  in  reference  to  the  in- 
clination of  the  tool  upon  the  wood,  not  to 
carry  it  to  excess.  Beginners  are  apt  to 
deceive  themselves  upon  this  point.  They 
notice  that  the  more  they  incline  the  tool 
the  neater  it  cuts,  and  the  mure  the  shaving 
is  curled  ;  but  then,  as  the  too  great  obliquity 
of  the  tool  causes  it  to  approach  perpen- 
dicularity to  tbe  axis  of  the  cylinder,  there 
are  then  but  about  two  or  three  lines  of  the 
width  of  the  edge  which  cuts  the  wood,  and 
in  place  of  levelling  the  cylinder,  aa  ought 
to  bo  done,  the  surface  presents  but  a  series 
of  furrows  composed  of  portions  of  circles  of 
large  diameter,  and  the  imperceptible  ridge* 
which  this  defect  leaves  behind  it  cannot  he 
altogether  effaced.  It  is  therefore  necessary, 
when  a  cylinder  is  to  be  surfaced,  that  tiio  ; 
chisel  shall  glide  along  parallel  to  the  length 
of  the  piece,  and  this  movement  should  be  aa 
regular  as  possible,  without  jar  or  cessation  ; 
otherwise  each  check  or  thrust  of  the  tool 
may  be  counted  upon  the  cylinder.  This 
operation  is  a  very  difficult  one,  and  on  that 
account  we  recommend  its  repetition  an 
often  as  possible  so  that  manual  accuracy 
may  be  gained , 

We  have  mentioned  one  quality  which  the 
shaving  ought  to  possess — namely,  that  it 
should  be  wide  and  neat.  In  order,  then,  to 
obtain  such,  the  inclination  of  the  chisel 
mnst  be  as  alight  as  possible,  bnt,  neverthe- 
less, sufficient  to  make  a  neat  cut — that  is  to 
say,  it  sbouid  make  an  angle  of  about  twenty 
degrees  with  the  axis  of  the  cylinder.  No- 
thing need  be  feared  during  this  operation 
from  tbe  lower  angle  of  the  chisel ;  but  such 
is  not  the  case  with  the  upper  angle,  which, 
as  has  been  already  said,  must  always  be 
raised  clear  of  the  wood,  and  never  so  aa  to 

t  it.     When  it  is  desired  to  lay  the  chinel 

jfiat  inorder  to  turn  very  truly  and  equally, 

is  a  common  thing  for  the  upper  angle 
„  catoh  in  and  to  penetrate  deeply,  and  as 
this  happens  at  the  very  moment  when  least 
expected,  the  entire  circumference  of  the 
cylinder  is  cut  into,  and  it  is  seldom  that  the 
surface  at  that  spot  ia  not  damaged  beyond 
remedy.  (This  accident  goes  by  the  name 
of  "  the  master  stroke.") 

It  is  specially  in  using  the  chisel  that  it  is 
difficult  to  turn  accurately  rouud.  Wo  may 
a  that  it  is  physically  impossible. 
In  order  to  convince  oneself,  it  suffices  to  turn 
partly  from  left  and  partly  from  right,  and  it 
will  be  seen  that  the  surfaces  never  meet 
accurately,  for  this  reason  :  when  it  is  desired 
to  turn  a  piece  to  fit  another  a  scraper  is 
made  choice  of,  as  we  shall  explain  in  the 
proper  place. 

We  have  seen  some  people,  Germans  espe- 
cially, hold  the  chiBel  in  a  very  ptc.liar 
manner,  and  in  a  way  to  cut  the  wood  very 
neatly.  It  consists  in  passing  the  left  hand 
behind  the  cord,  in  order  to  grasp  tbe  cylinder 
with  four  fingers,  and  to  place  tbe  thumb 
upon  the  bevel  of  the  tool.     In  this  way  the 
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•I  in  Kpeunsl  in  u  vory  sure,  manner  upon 
up»t  already  tuniud and  cylin&ical,and the 
u-yini!  position  of  tho  hand  is  much  less 
-iisi-u-uou*  u|>oii  tho  work.  Wo  have  seen 
uliod  employed  vory  satisfactorily  by 
if  wood  instruments,  who  turned 
>>j  nun,  und  with  special  neatness,  the 
ihiios  of  flutes  out  of  boxwood,  and  of 
>*soons  out  of  maple.  This  twofold  cx- 
ltioui-o  upon  oao  bard  wood  and  the  other 
f^M  i*'  l'roTes  ,hat  this  method  ia  ap- 
Lk\U>U»  m  many  cases,  but  principally  whan 
10  w.or*  '*  weak  nnd  very  slight  compared 
ith  its  length.  For  then  the  action  of  tho 
xrt,  combined  with  that  of  the  foot,  tends 
'  Ju,  "  ,l  1>end,  and,  consequently,  it  can- 
ot  be  turned  cylindrical,  because  the  wood 
•  only  cat  by  jerks  and  not  uniformly. 

As  soon  as  success  has  been  attained  in 
urning  a  cylinder  fairly  well,  lot  the  hand  bo 
owed  along  it.  compassing  it  from  one  end  to 
Jc  other,  and  the  inequalities  invisible  to  the 
■Te  wul  be  telt.  In  this  way  the  perfection 
wii  Wgrk  mav  be  judged.  Whatever  the 
fcll  acquired,  a  cylinder  is  never  absolutely 
■«o=a.  Many  canses  prevent  it :  tho  nn- 
'd     v  ■nsitJ'  .especially  of  quartered  wood, 


ANOTHER  BOON  FOB  COOKS. 


They  are  an  extension  of  Mr.  Stanley's  patents 
for  heat  conductors  for  oooking  all  kinds  of 
moat,  to.,  which  nave  proved  such  a  success, 
and  will  save  at  least  25  per  cent,  of  time  and 
Bring,  and  insure  the  centre  being  thoroughly 
cooked  without  the  ontsida  being  in  the 
slightest  degree  burnt  or  overdone.  These 
"'guarantee  light  and  wholesome  cakes,  and 


mentioned  pair  of  coils.  Fig.  1  illustrates  this 
arrangement— X  being  the  battery  and  I>  the 
line.  A  and  B  are  equal  coils,  C  and  D  are 
equal  ooils,  and  M  ia  the  return  or  earth  wire. 
It  is  not  necessary  that  all  the  coils  shall  be  of 
equal  resistance,  but  the  pair  joined  to  earth 
should  be  equal  to  each  other,  and  the  pair 
joined  to  line  should  be  equal  to  each  other. 
It  iB  evident  that  two  or  more  ooils  in  series  or- 
in  parallel  may  be  used  instead  of  any  single 
ooil,  provided  that  the  resistance  of  such  sub- 
stituted coils  so  arranged  is  eqnal  to  the  re- 
sistance of  the  corresponding  balancing  ooil  or 
ooils.  It  is  also  evident  that  one  or  more  of 
the  coils  may  be  used  or  be  substituted  by 
balancing  resistances  doing  no  eleetro-maguetic 
work.  This  method  of  connection  may  be  ex- 
tended without  departing  from  the  principls 
explained.    For  the  sake  of  illustration,  a  osse 


Hid  tae  uaskilfnlness  of  tho  turner.  To 
ronTJ? °t  one*elf •  "  is  only  necessary  to  take 
*  "*  u*narpened  point  tool,  and  to  present 
it  to  the  surface  of  the  revolving  wood  so 
a*  HigbtlT  to  graie  it.  The  point  of  the 
rfo.  wiU  be  seen  to  cut  the  wood  at  all  the 
uti?  Para,  and  not  to  reach  the  others, 
TTOTitg  incontestably  what  we  say.  When 
>s-" :-  J^icreJ  of  such  imperfection,  courage 
?""-."-  «  i»d  to  begin  again.  In  default  of 
^^g  a  well-practised  and  snre  hand,  it 
' —  t*  impossible  to  correct  with  the  chisel 
ie  imperfection  alluded  to. 

The  best  way  is  to  take  up  again  the  gouge, 
in--  only  to  cut  off  the  excess  beyond  what  is 
perfecUy  cylindrical,  leaving  the  surplus 
a-:  :<%y.\.er  untouched.  Then  let  the  chisel 
>--  UktB  agiic.  and  try  to  make  better  work 
*fc™  o=fure.  and  in  this  way,  after  a  few 
imtr-pe.  perfection  will  be  attained.  It  is 
T*-T  endear,  that  in  working  thus  the 
dustier  of  the  wood  will  be  continually 
.'_.:-  -.'.  ■;•}.  and  that,  if  a  fixed  diameter  has 
*.~=.  g-.ven  for  the  cylinder,  it  will  have  been 
u.-*&dy  passed.  For  this  reason,  nothing  of 
Ti.-:  should  be  taken  in  hand  until  the  hand 
ax-:  >.-:oai=  snre.  Besides  the  difficulty  of 
_.o.-c:r,g  accurately  cylindrical,  and  surfacing 
the  piece  correctly,  there  is  another  very 
»i.*:d«»Me;  one,  and  that  is  keeping  the 
'/ASK  to  the  same  size  from  end  to  end  ;  and, 
although  one  has  the  resource  of  calipers,  if 
aia"i.ematical  perfection  is  aimed  at,  as  in 
-he  bearing?  of  a  machine,  which  ought  to  be 
perfectly  cylindrical,  or  in  the  rebate  of  a 
box.  it  is  possible  to  deceive  oneself  very 
considerably,  owing  to  the  calipers  having 
aiore  or  less  gripped  the  place  at  which  they 
were  applied. 

There  is  in  regard  to  this  an  instance  in 
which  one  may  fall  into  an  error  without 
^weeiring  it,  unless  the  cause  of  it  is  under- 
nood.  Suppose  it  is  desired  to  turn  a  perfect 
?yiir;der,it  will  be  "gauged"  (which  iatL~ 
MfiE  used  to  express  the  act  of  taking 
thickness  with  calipers)  with  a  certain 
twoo&:  of  care  at  one  spot  of  its  length- 
forexample,  at  one  of  its  ends.  It  is  desired 
^ascertain  whether  at  a  distance  of  six  lines 
farther  on  it  has  the  same  size.  It  is  found 
-ft  be  it  this  spot  ju->t  imperceptibly  larger. 
TU  calipers  will  pass  but  a  little  more 
lightly  :  nevertheless,  it  is  considered  satis- 
fitt'iry.  A  trial  is  made  six  lines  further  on  - 
ihey  pa«  it  again  rather  more  tightly,  but 
anin  it  i=  allowed  to  stand  as  correct,  and 
aai.L^  measured  from  place  to  place,  the 
ta:i;j£7i.  always  passing,  although  a  little 
M^b'Jy.  the  journal  is  believed  to  be  per- 
WX.J  '.viindrical  :  nevertheless,  it  is  nothing 
it  tv<S  *.M,  for,  if  the  calipers  are  a  second 
'jae  tp  plied  near  the  end  at  which  a  com- 
i*Kj-*r:,'.:>:  was  made,  one  is  surprised  to 
ii^r  ii./  »  Lia'i  more  or  less  of  difference. 


use  and  a  great 
left  in  the  centre 

the  top,  and  pre- 
vents all  crumbling  and  waste  in  catting  the 
cake  up.  The  conductor  is  madeof  pure  copper, 
plated  to  render  it  perfectly  wholesome.  H.  T. 
Tallaok,  of  28,  Eatton- garden,  is  the  manufac- 
r,  and  they  are  now  made  in  thrae  sizes — 
Gin.,  3s.  Od. ;  8in„  3s. ;  and  10in.,  Is. 


BALANCED     TELEPHONE 
APPARATUS. 

THE  improvements  in  and  relating  to  tele, 
phomo  apparatus,  patented  by  the  Stan- 
hope Co.,  in  conjunction  with  G.  L.  Anders,  of 
Bucklersbury,  E.C.,  consist  in  a  method  of 
balancing  the  instruments  in  a  telephonic 
circuit,  so  that  the  balance  is  disturbed  by  any 
external  currents.  The  invention  relates  to 
electric  telephones  operated  by  the  vibration 
of  an  armature  or  armatures  in  front  of  — 
electro- magnet  or  electro- magnets  wound  w 
and  excited  by  coils  of  wire  placed  in  the  m: 
circuit  or  line ;  and  it  consists  in  the  method 
of  connecting  such  ooils  with  the  exciting  or 
line  battery,  in  such  a  manner  that  the  coils 
form  what  may  be  termed  a  balanced  bridge, 


/if.  2 


is  shown  in  Fig.  2,  there  being  three  pairs  of 

balancing  coils  and  two  batteries.  The  inna- 
tion  ia  applicable  not  only  to  instruments  m*i 
as  transmitters  by  means  of  currents  generated 
by  the  vibration  of  armatures  in  front  of 
electro-magnets,  but  also  in  oases  where  the 
balancing  coils  are  part  of  a  secondary  inductim 
circuit  of  which  the  primary  is  influenced  byi 
microphone  and  a  battery  not  in  the  istia 
circuit.  In  snch  an  arrangement  the  wired 
the  secondary  circuit  is  the  line  wire  so  fun 
"     '  ilephomo  apparatus  is  concerned,    Ftg.l' 


^•' 


so  that  the  electro-magnets  will  be  highly 
charged  and  sensitive,  while  the  balanoe  will 
be  disturbed  by  enrrents  entering  from  a  source 
outside  the  balanoe  or  by  currents  generated 
by  vibration  of  an  armature  or  armatures  in 
front  of  one  or  more  coils  forming  part  of  such 
balance.  The  mannerof  obtaining  such  balanoe 
is  as  follows  :— The  main  lino  or  wire  is  joined 
to  one  end  of  each  of  two  coils  of  equal, 
approximately  equal,  resistance  ;  the  other  e: 
or  one  coil  is  then  joined  to  the  positive  pole  of 
the  exciting  battery  and  the  other  end  of  the 
second  coil  is  joined  to  the  negative  pole  of  the 
same  battery  !  the  earth,  or  return  wire,  is 
joined  in  a  similar  manner  to  one  end  of  each 
of  two  more  coils  whoso  resistances  are  equal 


shows  this  arrangement,  the  primary  cireart 
being  indicated  by  thick  lines,  and  i* 
secondary  circuit  by  thin  lines. 

When  using  the  ooils  and  battery  as  dwuiibn 
and  to  effect  the  necessary  connections,  •» 
automatic  switch  is  used  such  that  whilst* 
or  more  receivers  are  hanging  on  a  hook* 
hooks  one  terminal  of  the  battery  shall  it 
connected  directly  to  earth  or  return  wire  i" 
the  other  terminal  to  tho  open  point  of  aeWBf 
key  or  push  connected  to  line  (or  tnt***** 
and  on  taking  the  reoeiver  off  the  how  f» 
lntter  moves  by  means  of  a  spring, 
nects  the   coils   with   the    battery 

I  described.     The  vibrating  ami'       U.-j 
connection    with   the    magr  THSj-7 

described  may  be  of  the  o-  ,  jtfl*?£ 

....     part  of  or  attached   U 
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pliragiuj,  or  the;  may  be  supported  by 
Xteotwd  to    »  diaphragm    and    pivoted 

centre  in  such  a  manner  that  one  end 

towards  one  magnet  or  pole  while  the  other 
end  moves  away  from  another  magnet  or  pole. 
Or  the  armature  supported  by  a  diaphragm 
may  be  fixed  at  one  end  to  one  magnet  or  polo* 
With  its  other  end  opposite,  bat  not  fixed  to  a 
wound  magnet  or  pole.  Or  the  diaphragm 
Armature  may  be  placed  between  two  or  more' 
poles,  so  that  it  will  bo  moved  towards  or 
attracted  by  one  pole  or  set  of  poles  aud  moved 
from  or  repelled  or  released  by  the  other  pole 
or  set  ol  poles. 

It  will  be  seen  that  in  all  the  above-described 
sirrangements  the  batteries  are  in  the  line  ' 
tad  there  is  no  independent  circuit  insulated 
land  separate  from  the  liue  wire  a  " 
sirrangementa  previously  proposed  in  whioo 
electro-magnets  are  used;  that  is  effected 
without  its  being  necessary  to  maintain  a 
considerable  current  throughout  the  whole  of 


A  NEW  MECHANICAL  STAGE.' 

THE  stages  of  all  microscopes  fall  adder 
hsada—  Plain  and  Mechanical.  Plain 
be  divided  into  B,  and  Mechanical  iato  2 
divisions.  They  are  as  follows:— Plain  i  1, 
dips  (Hartoaob  model) ;  2,  sliding  bar  (P< 
Iron-stand) ;  3,  where  tbe  slide  is  placed  on  a 
Barrier  which  is  sprang  to,  and  can  be  movsd 
•boat,  a  fixed  stage  (Beok'»  National).  MecUa- 
weal:  1,  a  clip  moved  by  screw  and  rackwurk 
holds  the  slide  and  pushes  it  about  over  a  fixed 
stage  (Mayall'a) ;  2,  ibe  stags  itself  on  which  the 
slide-rest  is  moved  by  screw  and  raokwork 
(Powell's  No.  1).  Thia  new  stage  is  of  the  form 
nf  Mechanical  Section  I,  inasmuch  as  the  slide 
u  poshed  aboot  a  fixed  atage.  This  is  aocort- 
plished  in  a  somewhat  different  manner  to  that 
of  Meyall'*.  The  defect  iu  ibis  kind  of  stage  is 
the  clipping  of  tbe  slide.  When  the  slide  is 
(dipped  it  prevents  one  feeling  tbe  working  diil- 
knos  when  using  high  powers.  This  system  of 
feeling  ones  working  distance  I  regard  as  a  very 
important  point  in  microscopical  manipulation, 
and  one  which  ought  always  to  be  employed,  a 
poly  in  high-power  work,  but  slso  in  low.  It 
bad  form  to  say  the  least  of  it,  to  see  any  o 
ace  (edited  with  knowle  Igo  in  mioroscopic 
patters  sdopting  s  novice's  plan  of  looking  to  s 
hew  far  his  objective  is  from  his  object.  Jnit 
as  one  can  recognise  tbe  novitiate  in  horsei 
•hip  by  the  distance  he  rises  from  his  saddli 
skating  by  hia  bending  over  his  toes,  or  in  cycling 
by  his  bending  over  bis  bandle-bar,  so  tbe  nov' 
tote  in  microscopy  may  be  detected  by  the  wi 
be  handles  his  tools. 

It  is  very  important  that  the  young  microscopist 
who  invariably  bey  ins  with  the  lin.  aod  iin.  o's- 
Saould  prsotise  tbe  method  of  focussing  by  toi 
and  then  when  be  advances  to  the  highest  w 
angled  objectives,  the    foensaing  of  tbeui  will 
Perfectly  natural.     He  will  fearlessly  fooas  de_ 
his  ohoioest  lens  on  bis  most  cherished  object  by 
Beans  of  the  coarse  adjustment. 

Iher*  is  jet  another  disadvantage  in  clipping 
he  elide— it  is  this.  The  bearings  of  the  pieqe 
Much  clips  the  slide  in  this  form  of  mechanical 
tage  are  necessarily  short,  the  clip  therefore  has 
•ndenoy  to  rock,  which  rocking  is  communicate 
O  the  elide. 

Of  these  stages  that  I  have  personally  tried    i 
•my  few  was  this  rocking  motion  abseos.     With 
jew  to  remedy  these  defect*  I  have  drawn  out  a 
Ian  which  has  been  admirably  executed  by  Mr,  C. 
i.     Cnrties    in    the    microscope    before   yon  thii 

The  stage,  whioh  is  of  my  horseshoe  form,  has 
wo  narrow  vertical  slots  cut  in  It,  one  on  eitbei 
tde  of  the  opening.  The  usual  rack-and-pinioo 
•hiob  is  placed  underneath  the  stage  moves  blocks 
[iding  in  tbe  vertical  slots.  These  blocks  come  llusb 
itb  the  stage,  and  have  a  screw  in  them,  the  head 
r  which,  projecting  shove  the  stage  and  pressing 
[Unit  the  lower  edge  of  the  slido,  pushes  it  up. 
no  position  of  the  microscope  Is  assumed  to  be  an 
loliaed  one,  then  on  turning  back  the  pinion  tha 
ids  drops.  lu  One,  the  slide  is  kept  against  the 
WowJjeadi    by    gravity,    tbe     mioroicope    being 

As  the  blocki  only  come  up  through  the  slots 
ash  with  the  ttsge,  the  screw -heads  alune  projeot- 
Jg,  a  plain  stage  may  be  obtained  at  any  time  by 
amoving  tbe  screw*.  Or,  if  preferred,  a  bar  may 
e  fixed  by  itlie  lorews  to  the  blocks,  which  will 
like  a  mechanical  sliding  bar. 

This  last  is  tbe  form  1  have  adopted  in  my  own 


addition  to  tbe  vertical, 

.  be  fitted  in  the  same  way 
by  dotting  the  atage  and  moving  a  bloak  by 
■crew  underneath.  Such  a  fitting  has  been  pi 
to  the  microscope  before  you.  It  is  obvious  to 
by  such  a  method  one  can  pnsh  the  slide  aero 
the  stage;  but  there  is  no  mesne  but  that  of  tl 
finger  to  bring  it  back  again.  Of  course,  by  kee] 
ing  tbe  slide  pressed  against  the  stud  one  cs 
regulate  the  motion  backwards  by  means  of  tl 
sorew.  If  a  horizontal  backward  motion  is  r 
quired,  there  are  two— and  only  two — alternative 
before  you  :  either  you  must  clip  the  slide,  or  yc 
the  slide  in  a  moving  plats.  If,  c 
d,  you  fall  i— -" 


le  hand,  the  slide  is 


adopt  the  moving  plate,  yon 
a  crucial  test,  copy  the  Powell   model, 
the  scope  of  the    new   siege    is  to  impi 
student  s  microscope  at  a  small  extra  cost, 
to  reason  that  the  second  alternative  is  ol 


i  other 


,oft: 


Tbe  advantages  I  claim  for  the  new  a 
are  as  follows  :— 

1.  The  vertical  and  horizontal  i 
independent  of  one  another,  so    you    can  have 
1  fitted  to  yonr  microscope  wit 


ii  [lie  Until 
2nd.  By    i 


jatal,oi 


hink,  in  praotice,  will  bs  foond  the  most  use 
iUli.  By  graduating   tha  heads  of  the  pii 
,nd  by  marking  the  stage  for  each  complete 
ution,  s  finder  and  a  rongh  micrometer  e  uHiciently 
■courate  for  low  and  medium  poweis  is  made. 

7th.  And  perhaps  the  most  important.  Tl 
loving  pinions  being  fastened  to  a  fixed  stag 
nd  the  blocks  sliding  to  groovss  iu  the  stag, 
enders  the  movement  peculiarly  steady. 

Edward  IE.  Nolaon. 


THE  PHILOSOPHER'S   STONE. 

IN  the  course  of  a  lecture  oi 
Stone,"  delivered  by  £ 


tho  "  Philosopher's 

.   Dr.  Hurler,  at  Widrtes, 

me  lsoturer  observed  that  once  upon  a  time  there 

was  a  small  village  situated  near  the  shores  of  a 

beautiful  largo  river,   in   a  lovely  country.     The 

peaceful  inhabitants  of  that  village,  must  of  them 

tillers  of  the  soil,  enjoyed  themselves  in  the  simple 

fashion  of  those  times.      To  satisfy  their  wants 

there  bad  long  been  built  in  tbe  midst  of  shady 

grounds,  close  to  tbe  riverside,  an  Inviting  hostelry, 

where  the  inhabitants   on    holidays  assembled  ti 

escape   for  oaoo   tbe    drodgery  of  their  everyda; 

occupation,  to  enjoy  a  game  or  dance,  but  in  or' 

particularly  to  taste  of  a  special  dainty,  for  wliicl 

tbe  hostelry  was  famous,  and  which  was  known  b] 

the  name  of  Snig-pio.     One  day  the  peaceful  in 

habitants   of  that   village  were  alarmed  by  th< 

appearance  of  a  stranger,  who  began  to  cut  dowr 

their  beautiful  trees,  and    to  erect  structures  o: 

curious  shape,  of  which  the  villagers  had  as  gooc 

ideas  what  tbey  ware  intended  for  as  the  man  ii 

the  moon.     By  degrees  a  rumour  went  abroad  thai 

this  stranger  bod  found  ways  and  means  to  maki 

pure  gold  from  salt.    And,  indeed,  the  straugei 

prospered.      Rapidly  tbe    green  fields   and  treei 

disappeared,  the  ground  was  covered  with  more 

gold  factories,  si)  of  them  turning  salt  iuto  pure 

•old.     The  tillers  of    tbe  ground  lent  a  willing 

isnd,  and   became    workmen   iu   these  factories, 

eoeivlng  as  reward  part  of  the  gold  there  made. 

The  village,  formerly  unknown,  increased  into  a 

'  rge  town   of    world-wide   reputation,  churches, 

hools,  and  other  public  buildings  were  erected, 

is  of  the  finest  being  a  town  hall,  the  roofs  of 

hii'h  sheltered  an  institution  called  a  free  library. 

mineut    citizens    of    the    town  were  constantly 

deavonring  to  supplant  the  .'-"- 

enU,  such  as  tbe  public-hoi 

tional  and  mors  intelligent  i 

ee   Isctures    on    various   topics,  and  tbe 

artily  supported  their  leaders.     Such  wi 

mderfal  change*  which  wore  brought  ah 

e  introduction  of  this  process  of  convertli 

into  gold.    Some  grumbling  inhabitants  sai 

the  char   -  " 


had  endeavoured  to  gainer  riches  and  to  preserve 
health  and  long  life  to  enjoy  them.  Bat  not  at  ail 
times  were  men  satisfied  to  resort  to  such  processes 
for  obtain  ing  gold  as  tbe  people  of  this  good  country 
were  now  using,  processes  known  by  tbe  namea  of 
industry  and  thrift.  About  300  years  sgo  there 
were  many  people  to  whom  these  processes  appeared 
to  be  too  slow,  and  to  taste  too  much  of  the  well- 
known  curse,  "  in  the  sweat  of  thy  face  ahalt  thoe 
eat  bread."  These  people  looked  ont  foraquicker 
and  easier  way  of  becoming  rich,  and  tbey  verily 
believed  that  there  was  snob  a  way  for  obtaining 
gold,  and  not  only  for  obtaining  gold,  bat  also  for 
procuring  health  and  life  everlasting.  And  this 
was  how  that  belief  had  arisen.  Old  philosopher* 
bad  given  it  as  their  opinion  that  all  metal*  war* 
composed  of  only  two  or  three  things,  and  that  the 

so  altered  a*  to  change  it  into  another  metal. 
These  philosophers  had  long  searched,  and  were 
reputed  to  have  found,  a  material  which  should 
change  the  commoner  metals,  iron,  copper,  tin, 
lead,  and  mercury,  into  the  precious  metals,  silver 
and  gold.  This  material  was  named  tbe  philo- 
sopher's stone,  and  the  operation  of  changing  uni 

the  process  by  w"  ' 


had  • 


leeded  i 


lerful  K 


remained  a  profound  secret.    Tbey  would  rt „ 

perceive  that  in  that  theory  there  was  hidden  the 
prospect  of  an  honest  and  easy  way  of  getting  rich 
quickly.  There  was  nothing  to  do  but  to  find,  by 
kir  or  foul  means,  that  secret  of  tbe  philosopher! 
one,  and  riches  without  hounds  would  be  the 
ward.  Curiously,  history  recorded  many  eases 
'man  who  were  reported  to  have  found  the  grand 
cret,  and  who  had  amassed  fabulous  fortunes, 
ich  as  they  only  read  of  in 
uturnr  then  proceeded  to 


me  of  the  ell 

1  amongst  th< 

is  the  story  of  Nicholas  Flamel,  a  Freuchrai 
•as  born  at  Pontoise,  in  1330,  and  lived 
'  is  livelihood  as 


nod  a  manuscript,  < 


j  s  copyi: 
jraved  o_i 


,ark,  which  he  tried  to  decipher.  Having  spent 
twenty-one  years  of  his  life  in  a  vain  attempt  4s 
solve  the  riddle,  he  travelled  to  Spain,  where  he 
found  in  St.  Iago  de  Compostella  a  learned 
physician,  who  translated  the  document  and  ex- 
plained its  mystery.  It  proved  to  be  written  by  a 
--tain  Jew,  Abraham,  aud  addressed  to  his  fellow 
_  _wsj  audit  yielded  no  less  a  secret  than  tbe  pre- 
paration  of    the    philosopher's    stone.      Flsaael 


i  able  to  change 


inds 


3  work.    In  1JS2  he 


ir  gold  a 


>.  Ha  became  enormously  rich,  i 
iehes  for  tbe  benefit  of  bis  fellow 
He  built  and  endowed  fourteen  hoa- 
.  churches,  and  three  chapels.    Even  as 


...Mr;, 


iei  :!i-- 


s  offered,  by  n 


ing  altogether 


Microscopical  CI, i".  Fofcruwj     [<le  people  0 
Uicroc-spical  Socl.ty,  March    health,  wer. 

]  happiness  all  the  world 


famous  for  its  sparkling  clear  water,  and  that  the 
town  had  a  peculiar  odour  at  times ;  but  "o  the 
people  enjoyed  their  share  of  tbe  gold  in 
good  health,  thanks  to  the  cares  of  their  won  by 
chairman.  Be  that  as  it  might,  the  tbisgs  whicii 
the  people  of  Widnes  strove  to  obtain,  wealth  and 


of  people 


iported  in  history  of  persons  ha 
been  possessors  of  the  magic  stone  were  given, 
of  the  immense  amount  of  money  which  they 
when  tbey  died,  the  lecturer  observinc  that  it 
no  wonder,  then,  that  alt  classei 
anxious  to  obtain  the  great  secret, 
wealth  so  easily  acquired  were  sufficient  to  interest 
anyone,  and,  indeed,  tbey  fonnd  that  in  the  17th 
csntuiy  tbe  erase  of  the  philosopher's  stone  bad 
spread  amongst  all  classes  of  tha  population  of  the 
whole  of  civilised  Europe.  What,  they  would  ask, 
were  tbe  grounds  for  this  universal  belief  in  the 
possible  existence  of  this  mysterious  substance? 
There  were  many  reasons.  Besides  the  well- 
attested  stories  of  which  he  had  just  given  a  few, 
there  were  certain  experiments  easily  performed 
which  seemed  to  prove  that  one  metal  could  easily 
be  changed  into  another.  Then  there  was  a  certain 
theory  propounded  by  ancient  philosophers,  as  te 
the  composition  of  matter,  which  satisfactorily  ex- 
plained these  changes.  Last,  but  not  least,  the 
belief  in  the  existence  of  the  philosopher's  stone 
was  older  than  Christianity,  and  had  taken  deep 
minds  of  superstitious  people.    After 


lation  of  a 
philosopher 
debted  to  M 


.    Hurter 


for  I 


i  making  o 


arks  by  V 


perimenta,  showing  by  w 

i>eo;jle  .u!i!ii  be  made  to   oeneve  uiai 

-ially  had  in  their  possession  the  magic 


2?R 

wbith  bad 

besn  made  by  all  chemists  whilst  looking  for  Ihir 
phantom.       


SIMPLE  EtSCTRO-MOTOB.- 

IT  is  generally  understood  thit  an  efficient  elec- 
tro-motor cannot  be  made  without  the  use  of 
maohinery  and  fine  tools,  it  is  alto  believed  that 
tbe  expense  <>f  patterns,  castings,  and  materials  u( 
various  kinds  required  in  !li-.'  uumi  ruction  of -sKuad 


sndal 


•  lty  Uku.  II.  1 
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■bown  in  the  engravings  was  designed  and  con- 
atructed  with  ■  view  to  aaaiiting  inuUnra  and 
beginners  in  electricity  to  male*  a  motor  which 
might  be  driven  to  advantage  by  i  current  derived 
from  a.  battery,  tod  which  would  have  sufficient 
power  to  operate  an  ordinary  foot  lathe  or  any 
light    machinery    requiring    not    over    one    man 

The  only  machine  work  required  in  the  construc- 
tion of  the  motor  illustrated  ia  the  turning  of  the 
wooden  aupport  for  the  armature  ring.  The 
materials  cost  leu  than  four  dollars,  and  the  labour 
ia  not  great,  although  tome  of  the  operations,  such 
aa  winding  the  armature  and  held  magnet,  require 

whole,  however,  it  ia  a  very  easy  machine  to  make, 
and  if  earefolfy  constructed  will  certainly  give 
■atinfaotioo.    Only  Buch  materials  as  may  be  pro- 

snfsare  needed. 

Begi  ning  with  the  armature,  a  wooden  spool,  A 
(Fig.  2),  should  be  made  of  si,l!i:icnt  si*...  to  receive 
the  soft  irsn  wire  of  whiob  the  care  of  the  arma- 
ture it  formed.  The  wire,  before  winding  should 
he  varnished  with  shellac  and  allowed  to  dry,  and 


lonldh. 


,l|..]-  Ill  lirfV.;i;t  i  lie   ••.  I.  K 

the  wire  is  heated,  as  will 


length  between  the  flanges.  It  is  divided  at  the 
centre  and  fattened  together  by  screws.  Etch 
pan  ia  tapered  slightly  to  facilitate  it*  removal 
from  the  wire  ring.  The  wire  ia  wound  ou  the 
spool  to  a  depth  of  gin.  It  sheuld  be  wound  in 
even  layers,  and  whec  the  winding  ia  complete  the 
spool  and  ita  cuntente  ahould  be  plaoed  in  a  hot 
oven,  and  allowed  to  remain  autil  the  shellt 


together.  After  oooliog,  the  iron  wire  rinj 
single  thickness  of  adhesive  tape,  to  insure 
The  ring  is  now  spaced  oS   into  twelve 


divi 


rtely,  dividing  i 


pieces,  C,  of  hard  v 
the  ring  an  as  to  im 
the  coil.  This  eoi 
covered  copper  mag 


tread,  which  should  be  tii 
lele,  thus  binding  the  wi: 


i  twelve  equal  eeg- 
""  -a  wedge-sb 
had  andfitt 
e  a  space  in  which  to  wine 
lonaiet.  of  No.  16  ootton 
.  wire,  four  layers  deep,  etc! 
volutiont.  The  end,  a,  anc 
e  winding  terminate  on  thi 
.      The  last    layer    of  win 

after  the  coil  is  com 
i  together.  When  thi 
is  finished,  the  wire  i> 
I   2in.   in  length)  art 


one  of  the  pieces  C  is  moved  to  a  new  pc 
the  second  section  is  proceeded  with, 
until  the  twelve  sections  are  wound.  Tl 
the  ring  are  then  varnished  with  thin  t 

interior  of  the  coils.  Finally,  the  ring 
to  remain  in  a  warm  place  until  the 
thoroughly  dry  and  hard. 

Care  ahould  be  taken  to  wind  all  of  tl 
the  aame  direction,  and  to   have  the  eat 

carrying  the  wire  throngh  and  around  t 
lall  ordinary  (pool  ei 


mil 

ml 

ir  l.ei 

lori  i 

r  en" 

He; 

H 

■i,.,.i    t. 

Um 
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mli 

iteel  i 

laft    f„ 

•ml 

ntegl 

,liyw 

thtl 

'• 

Jlar  U 

end  <. 

J,  which  it  provided  with  a  Rang* 

hub  and  inserted  in  radial  holes  drilled  ii 
in  pain.    The  wires  are  arranged  si 


of. I 


mi  of  o 


the  other  hole  ret 

initios  of  the  wire  bein 
before  insertion  io  the  holes.  The  dia 
tween  the  holes  of  each  pair  ia  sofficien 
braei  wood  screw  to  enter  the  end  of  tt 
and  form  on  eleotrioal  oontaot  with  botl 
the  ptir,  as  ahow:    '     " 


e lections  a 


)  tield-m 


■  the  a 


made  by  "  rule  of  tt 
The  body  B,'  of  the  field -magnet  cons 

t  stoves  and  stove  pipe.  Tbeatripstri 
leir  combined  length  being  sufficient 
mtgnet  ■*""*"' 


rated  hi 


.ring  about  2 


i  of  iroi 
n.  of  ii 


tely  33ft,  altogether. 
Pbe  wooden  ' '     ' 
med,  in  seen 

blook,  and  eorri 

iron  sttipa  t 
block  F  mortrse 

ha  keys,  d.  and  wedges,  c.     Eachl 

Fig.  o.     By  thia   arrangement   each  lay* 

atrip  of  iron  may  be  bald  in  position  a*  th 

of  the  magnet  prvoecd",  the  aevaral 

wedges,  c,  being  reumved  and  replace 


the  magnet,  the 
be  wound  by  a 
tiohed  by  me  in 
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FIGS.  7  AKD  8.— Forming  tha  Field  Magni 


ireotion  of  windiDg  ia  clearly  ahown  in 
Five  linn  of  No.  lfl  magnet  wire  ire 
pan  each  aection  of  tbe  magnet,  the  wind- 
itions  1  and  2  being  oppositely  arranged 
wet  to  each  other.  In  like  manner  tbe 
MCtiona  3  and  4  are  oppositely  arranged. 


9.— Circa i I  of  Simple  Electric  Motor. 


ling  of  lection  1  ia  alio  opposite  to  tbatof 
hat  of  2  ia  opposite  to  that  of  4.  Tbe 
begins  at  tbe  outer  end  of  tbe  magnet,  and 
he  inner  end  of  the  section.     Whan  the 

ia  completed,  tbe  temporary  binding  is 
,    The  outer  enda  of  1  and  2  are  connected 

and  the  outer  ends  of  3  and  4  are  aon- 
Tbe  inner  enda  of  '2  and  4  are  connected. 
sr  end  of  3  is  to  bo  connected  with  the 
.tor  brush/.  The  inner  and  of  1  ia  to  be 
i  with  the  binding  poat  tf,  and  tbe  bind- 
i/  ia  to  be  connected  with  tbi 


eld-magnet  is  now  placed  upon  a  base 
locks  of  suitable  height  to  support  it  in  a 
d  position.  A  block  ia  placed  betweuu 
to  pretest  the  top  of  the  magnet  from 
down  upon  the  armature,  and  the  magnet 
:d  in  place  by  braee  (traps,  as  shown  in 

rmatnra  is  wrapped  with  three  or  fonr 
■as  of  heavy  paper,  and  inserted  in  the 
rt  of  the  field-magnet,  the  paper  serving 

It  is  levelled,  and  arranged  at  right  angles 
nold-msgnet.  Tha  posts  in  which  the 
i  lhaf  t  is  joornslled  are  bored  transversely 
an  [be  shaft,  and  n  bole  is  bored  from  top 
with  tbe  trans 


Topi 


IB  Oft 


>  worn 


The, 


utli*ii 


let.     Washers   of   pasteboard 

shaft  on  opposite  sides  of  the  posts  to 
In  melted  metal  which  is  to  form  the 
boxes.  Babbitt  metal,  or,  in  its  absence, 
Lai,  is  melted  ami  poured  into  the  space 
ha  abaft  through  the  vertical  hole  in  tha 
be  journal  boxes    thus   formed  are  each 

with  an  oil  hole,  extending  from  the  top 
wat  downward.  If,  after  cleaning  and 
ia  boxes,  tbe  shaft  doea  not  turn  freely, 
■  should  he  reamed  or  scrapsd  nntil  the 
reedom  is  secured. 

it  is  now  required  to  complete  tbe  motor 
nmutator  brushes  //'.  They  each  eons  lit 
or  four  strips  oC  thin,  bard,  rolled  copper, 
e  shown  in  Fig.  4  to  causa  them  to  bear 
screws  in  tbe  end  of  the  hub  G.  The 
ar>  secured  bv  small  bolt*  to  a  diss  of 


and  the  brushes  are  arranged  in  the  direction  ol 
the  relation  of  tbe  armature.  In  the  brush-carry- 
ing diso  ia  fanned  a  curved  slot  fur  receiving  a 
screw,  shown  in  Fig.  6.  which  paaaes  through  tbe 
slot  into  the  pest,  and  serves  to  bind  the  disc  in 
any  position.  Tbe  disc  is  mounted  on  a  boss  pro- 
jecting from  the  inner  side  of  tbe  poat  concentric 
with  tbe  armature  shaft.  Tbe  brushes  are  con- 
nected np  by  means  of  flexible  cord,  as  shown  in 
Figs.  1  and  9.  The  moat  favourable  position  for 
the  bruthsa  may  soon  be  found  after  applying  the 
current  to  the  motor.  The  ends  of  both  brushes 
will  lis  approximately  in  tbe  same  horizontal 
plane.  When  the  motor  is  in  operation  the  direc- 
tion of  the  current  in  the  conductor  of  tbe  field- 
magnet  is  such  aa  to  produce  consequent  poles 
above  and  below  the  armature. 

Might  cells  of  plunging  bichromate  battery,  each 
having  one  zino  plate  6  by  7in.  and  two  carbon 
platoa  of  the  same  size,  will  develop  sufficient  power 
In  the  motor  to  run  in  an  ordinary  foot  lathe  or  two 
or  three  sewing  machines. 

The  dimensions  of  the  parts  of  the  motor  are 
tabulated  below  :— 

Length  of  field  magnet  (iosids) 10, in. 


f    ,....: 


Width  of  magnet  oore Jiin. 

Nn.  of  layers  of  wire  to  each  soil  of 

magnet  G 

No.  of  convolutions  in  each  layer  ...  84 
Length  of  wire  io  each  Cull  (approxi- 
mate)   96ft. 

Site  of  wire,  Am.  W.  O No.  16 

Outside  diameter  of  armature 8$ in. 

Inside  diameter  of  srmatnre  core  ...    2,lin. 
Thickness  d  -        ,    ...      fin. 

Width  „  ,,         _    ...   Sin. 

Width  „  „    wound.,   ejln. 

No.  of  coils  on  srmatnre 12 

No.  of  layers  in  each  ooil 4 

coil  (approximate) 80ft, 

Size  of  wire  on  armature.  Am.  W.li.  No.  16 

Length  of  armature  shaft ~.\.n. 

Diameter  of  armature  abaft £  in. 

Diameter  of  wooden  hub Ijm. 

Distance  between  standard*    oiio. 

Total   weight  of  wire  in  armature 

and  field  magnet    .  61b. 


TWO    GEOMETRICAL    PUZZLES. 

Throe,    Oliolesj    that    Intersect    at    Bight 
Angles. 

TAKK  three  discs  of  equal  size  formed  of  same 
material  easy  to  saw,  and.  with  s  saw  of  the 
same  thickneaa  as  the  disc;,  made  incisions  in  the 
latter  suohaa  are  shown  in  the  engravings  (Fig.  1). 
First,  asiemble  discs  2  and  3  by  placing  tbe  part 
B  of  8  upon  the  B'  of  2.  This  gives  two  circlea 
that  intersect  at  right  angles.  Next,  take  disc  1 
and  place  the  part  A  of  it  upon  the  part  A'  af  2, 
and  the  three  discs  will  be  in  place.  In  order  to 
separate  them,  it  is  necessary  to  take  off  the  laat 
disc  that  was  put  in  place.  But,  aa  all  the  disos 
have  the  sane  appearance,  it  ia  difficult  to  do  this. 
It  can  be  effected  only  by  trying  all  the  combina- 
tions possible.  After  one  of  the  discs  has  been 
removed,  tbe  separation  of  the  two  others  ia  easy 
enough. 


The  Accommodating  Ping. 
Having  three  aperture",  round,  square,  and 
triangular,  of  the  same  diameter  (say  lin.)  formed 
in  wood,  metal,  or  any  other  material,  how  shall  wo 
maka  one  plug  that  shall  be  capable  of  passing 
into  each  of  tbe  apertures,  so  as  to  dose  it  seen- 


i"\ 


vj>y 


3 

w 


fll.J 

rately  f  No.  2  (Fig.  2)  shows  tha  form  to  be  given 
to  tha  ping.  It  is  obtained  by  making  a  cylinder 
lin.  in  diameter  and  lin.  in  length,  and  cutting  oil 
tbe  dotted  portion*.  AEI>  and  IIED  (No.  3). 
The  ronnd  apertnra  will  be  dosed  by  the  oirDum- 


1,  thai 


*  by  the 


DR.  RICHARDSON  ON  IDEAL  FOOD.' 

AT  the  Memorial  Hall,  Farringdon-atreet,  B.C , 
on  Friday  evening,  th*  23rd  nit.,  Dr.  B.  W. 
Richardson,  F.H.S.,  delivered  the  fourth  of  the 
above  aerie*  of  six  lectures,  entitled  "  The  Selec- 
tion of  Foods  for  Strength  and  for  Work."  The 
Ven.  Archrteanon  Farrar,  D.D.,  was  in  the  ohair. 

Dr.  Richardson,  F.R.S.,  in  delivering  hla  last 
lecture,  dealt  with  the  question  of  the  supplies  of 
food  from  the  sniina)  and  vegetable  worlds.  Ha 
dwelt  upon  the  qualities  of  food,  and  showed,  with 
consiiii-riible  eare,  how  they  played  their  part  in 
the  building  op  of  tbe  body.  He  further  referred 
to  the  great  sources  of  supply,  and  finished  by 
giving  an  account  of  that  derived  specially  from 
wheat,  putting  before  them,  as  he  intended  to  do 
again  that  evening,  for  a  particular  purpose,  the 
very  beautiful  diagram  of  the  wheat-corn  prepared 
by  Prof.  George  Hanalow.  They  would  paaa  to  tha 
ideal  food  in  regard  to  strength  and  work  ;  and 
here  they  would  some  upon  a  very  important 
matter,  both  aa  regarded  themselves  and  their  in- 
dividual bomea,  and  with  regard  to  tha  nation  at 
large.  They  had  to  oortsider  strength  and  work 
in  reference  to  the  body ;  and  tbe  first  point  to 
learn  was  the  nature  of  strength.  What  was  meant 
by  strength  and  by  work  ?  Far  until  they  had 
obtained  a  fair  knowledge  of  that,  they  could  not 
understand  the  food  question  at  all,  In  tha  first 
place,  then,  strength  aud  work  meant  a  oertain 
measure  of  labour  carried  out  by  th*  body. 
Bv  some  individuals — those  termed  "strong" 
— \  great  amount  of  work  might  be  per- 
formed; by  othera,  called  "weak,'  a  smaller 
quantity ;  but  it  all  amounted  to  tha  fact, 
with  regard  to  the  nature  of  work,  that 
man  and  all  animal  a  living  on  tha  globe 
were  struggling  against  the  great  influence  whiidi 
reigned  over  everj-ihing— the  hi  net  ion  of  gravity, 
the  earth  drawing  all  things  at  all  times  to  itself  ; 
and  unless  there  was  set  up  againat  it,  to  use  very 
simple  term*,  a  eonnter-in  flue  not  to  meet  gravita- 
tion, work  came  to  rest.  They  would  see  this 
illustrated  in  the  spinning  of  at™  " 


force  of  gravity.    So,  when  a 

faint,"  aud  began  to  fall,  there  was  a  reason  ior 
that.  Ho  was  being  drawn  to  the  earth,  by  its 
attraction  for  himsslf.  Weakness  was  merely  the 
power  of  the  earth  declaring  itself  drawing  the 
iuuiviJu.il  down  to  itself,  and  if  he  died,  they 
might  practically  say  buc  itself;  as  againat  the 
power  which  was  in  him  to  resist  the  attraction. 
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U    and    pbpicol   poi 

iid  to*  food  which  hi  took,  to  carry  on  that  work 
— t-i  ii|<|xjh  that  constant  force  which  was  alwoys 
felling  upon  bun.  I'byslolugists,  when  writing  or 
d«ri*utin(r  on  strength  or  the  work  of  the  bodj, 
•  prukir  uf  twn  kindi  ol  work — una  the;  called 
interna],  oud  the  other  external  work.  It  must  be 
rr-rui'inhjiToiJ  Ijy  *vcryona  tbat  the;  had  two  kinds 
ol  work  always  going  on  in  regard  to  life;  internal 
and  external.  Internal  work  waa  that  performed 
without  their  oiiguisanoe  ;  In  other  word i,  it  was 
that  work  which  went  on  to  keep  the  body  living. 
inrihj»n<l«nt  of  any  ant  of  their  own.  Tni*  internal 
work  went  on,  whether  the;  liked  it  or  not,  apart 
from  tlii-inwlna ;  and  the  amount  of  work  which 
food  hod  I"  supply  fur  thii  purpose  waa  consider- 

dwellmfi  on  a  nubjeot  an  difficult  to  explain  ;  it 
would  miliicn  for  Uiera  to  understand  it  in  that 
(li'iiii-iiiury  Curm.  One  illustration  of  thia  internal 
woik  wue  the  work  of  tlic  heart,  in  the  circula- 
tion of  Hie  blood.  Depicted  on  the  icreen  before 
llii'iii  ww  a  very  beautiful  iliaurim,  abowiag  one 
p*it  of  the  circulation,  which  came  down  to  them 
tnmi  one  of  tiia  old  anatomists.  Ill  the  centre  ra 
LI)--  lioarl ;  and  then,  pinning  oil  from  that  like  the 
k-runi'bi'a  uf  ■  tree,  waa  a  series  of  olaatio  tnbea  ur 
fi|"»,  to  all  part*  of  tho  body.  The  lecturer  then 
duonbnl  tho  structure  of  tlio  heart,  and  tho  pas- 
sage ok'  the  blood  through  ill  several  cavities  into 

always  pulsating,  alwnys  going  on  at  a  certain 
rate,  and  giving  out  a  certain  amount  of  work  and 

Cwer.  'i'o  nuuiuiariae,  the  work  performed  by  the 
ait  ..riuallud  MUUft.  each  hour,  or  l»i  tuna  each 
day  of  - 1  hours.  These  ton*  were  foot-tons,  end 
applied  solely  to  that  and  the  work  they  were  going 
to  oonaider  later  on.  Wherever  there  waa  any 
measurement  of  work  donu  by  the  body,  it  waa 
calculated  by  the  foot-ton,  meaning  that  amount 
uf  energy  ex|>ended  in  railing  a  ton  weight  one 
fool  f  rum  the  ground.  It  waa  reall;  vary  remark- 
able (bat  a  littlo  organ  like  the  heart  ihould  be 
able  in  lift  liu  lone  in  2 t  hour*.  Thie  notion  went 
on  indejHindvut  of  themselves;  it  waa  very  heavy 
woik  indeed,  and  bad  to  be  anpplitd  by  the  fowl, 
ur  feline  portion  of  it.  The  breath  in  another 
form  of  Internal  work  ;  ae  olio  the  digestion — thie 
Utter  a  very  imjiortant  work,  calling  forth  a  great 
***!  uf  power,  both  chemically  and  mechanically. 
Tanre  wet*  other  internal  forma  of  work  in  the 
territory  and  excretory  processes  of  the  body.  It 
woe  external  Work,  however,  that  principally  non- 
eeined  them  that  evening ;  the  strsngth  and  the 
w.irk  which  were  viaible,  work  which  would  come 
out  of  doing  eomething  that  everybody  could 
witness,  ae,  fur  example,  tho  turning  ol  a  crank,  or 
the  pulling  ox  lifting  of  a  weight,  or  the  driving  of 
a  vetiule,  or  anything  of  tbat  sort.  Thii  wai  ex- 
leioiil  work,  and  wai  a  nans*  of  wait*,  requiring 
to  be  sustained  and  added  to  continually. 

IVinaing  now  from  th*  internal  work,  they  came 
hi  that  which  they  could  tee — external  work — and 
would  presently  inquire  what  foods  ministered 
theroto.    They  bad  in  the  external  work  of  the 

aider  ;  lint.   ■*■-    '--  --J 


There 


cular 


till  uiechaniem  for  the  propultion  of  the  body  and 
the  lifting  uf  weight*,  and  by  in  alternate  oon- 
ifuiii'o  and  expaneion,  it  performed  engine-like 
work.  On  the  acraen  wai  depicted  the  muiclei  of 
the  back  of  the  leg.  There  they  could  aee  the 
eutlin*  of  the  leg  and  the  larj,*  round  piece  of 
Muscular  dean,  ending  in  a  itrung  band  or  tendon 
yaasing  down  to  the  lower  part  ot  the  foot.  The 
muscle  woe  the  engine  which  worked  to  produe 
it  of  the  limb,  and  it  consisted  of 


■sof  □■ 


indies 


n  and  relaxation  of  iboie  musclei 
>t  motion.  la  the  steim-eugine  they  had 
e  work  produced  by  the  notion  of  the  piston 
hsrkward*  and  forwards.  In  the  higher- 
oiimals  motion  woe  produced  by  the  con 
u  of  one  muscle  and  then  the  contraction 
itrrepouding  muscle  which  counterbalanced 
■  bus  one  counteracted  the  other.  In  the 
<f  the  arm  wo*  a  muscle  rolled  the  biceps  | 
itraci.  and  the  arm  ni  drawn  np. 


•he   triceps,    by    in 
luck,    and    thai    ti- 


the  I 


the  r 


: of  the 


a  parti  came  closer  together,  and  be- 
MUte  wider  and  therefore  shorter.  Thia.  th 
waa  the  work  of  the  muscle,  and  they  wonted  fc 
to  swum  that  contraction  and  relaxation.  Thev 
w.] aired  £nJ.  crsl  of  all.  t.<  give  the  motive  power 
by  which  the  mutele  should  contract:  but  ther 
*  oated  eomething  more,    la  each  of  then  ten  cl 


the  motive  power,  and  the  other  for  filling  the 
place  of  that  broken  up  in  aetion,  and  which  had 

Ml  Mil  away  in  the  blood  through  the  kidneys. 
And,  last    of    all,  they  required   here  a   certain 

imount  of  water.  Theae  muiclei  would  not  act 
unless  supplied  with  water.  If  overcharged  with 
water,  they  lost,  their  power  altogether.  An  animal 

lost  its  muscular  power  altogether,  and  became 
partly  paraljaed.  But  if  water  wai  removed  from 
,heie  VTf  largely,  the  muiclei  became  epaamodi- 

arge  quantity  of  water  wai  thrown  out  of  the 
>ody,  these  fibres  became  firm  and  rigid,  and  ceaied 
o  move  ;  all  the  power  wai  expended  in  contrac- 
tion, and  tb*  muscle  became  hard  and  firm,  like  a 
raliil  substance.  Mo  for  muscular  action  they  n- 
juired  lint  a  substance  to  etcit*  contraction  and 
relaxation,  lecondly  eomething  to  build  np  the 
itrocture,  and  laatly  water. 

This  muiicular  system  must  be  acted  upon :  there 
nnst  be  aumething  to  tall  it  when  to  act ;  and  that 
they  had  in  the  nervous  intern.  There  waa  in  the 
body  the  brain  and  spinal  cord  and  nervous  cords. 
This  was  the  directing  centre,  and  it  olio  moat  be 
ted  and  auitained.    The  preoioe  aeat  of  thii  motor 

~ yet  on  open  question.     Whether  the 

-the  motive  power  which  enabled  the 
—lap  in  the  muscles  themselves  or  in 

.   oentrea   be  did  not  know — nobody 

knew.  They  knew  that  the  muscular  and  nervous 
■ystoras  acted  together  ;  but  whether  the  nervous 
■ystcm  supplied  force  or  only  directed  it  was  yet  to 
lie  learned,  borne  auppoeed  that  the  muscles  were 
themselves  charged,  and  tbat  tb*  nervous  system 
lelii  the  tame  relation  thereto  as  the  cap  did  to  the 
;un  charged  with  powder.caused  excitation  and  set 
he  muscle  in  motion.  Others,  again,  thought  thii 
urea  was  contained  in  the  nervous  system  itself, 
lot  that  was  a  question  yet  to  be  solved.  They 
:n*w  that  the  muscle  would  not  aot  unless  it  wai 
reociviug  blood  freely  from  the  circulation,  and 
unless  it  received  an  impetus  or  power,  whatever  it 
nervous  system.  Divide  the 
it  the  nerve  off ;  the  muscle 
began  to  contract  fur  a  little  time  and  then  sank 
into  a  firm  rigidity — relaxation  took  plane  no 
longer.  The  lecturer  here  traced  on  the  diagram 
the  great  nervous  centres,  their  ramifications,  and 
' '  relation  to  the  muscular  system.    For  health 

jtrcngth  these  nervous  oentrea  required  to  be 

fed.  They  must  be  supplied  with  a  certain  amount 
it  material  whan  they  are  worn  out,  in  some  cases 
very  rapidly,  and  there  must  be  aupply  to  fill  up 
the  empty  space.  Then,  again,  as  to  the  foroe 
which  passed  from  the  nervous  system  to  the 
musoles,  whether  it  wai  primary  or  secondary  force 
they  could  not  understand,  that  also  mast  be 
(applied.  Therefore,  they  required  three  clause 
of  food  for  the  nervous  system  ;  foods  that  built 
up,  foods  that  yielded  motive  power,  and  again  also 

Referring  once  more  to  the  composition  of  food, 
top;  thencame  the  jelly-like, 
"  -building  foods,  to  nil  np  the 


in  wheat,  gluten.  Albumen,  which  was  by  some 
supposed  to  be  the  origin  of  them  all,  would  ■" 
teen   very  clearly  in  white  of   egg;   caseine  n 

[iresent  in  cheese,  and  some  of  the  pulses ;  ai 
sally,  they  had  gelatine.    Then,  just  ai  the  atea 
engine  wanted  fuel,  so  th*  body  wanted  food,  whi__ 
gave  power  or  motive  force.    This  they  hod  in  the 

Sjns,  sugars,  starches,  oils,  and  fata.  These  were 
c  substance]  which,  when  burnt  in  the  body, 
produced  heat,  motion,  force.  Lastly,  the  body 
required  saline  foods,  mainly  to  give  solidity  to  the 
skeleton.  He  dwelt  more  particularly  on  that  sub 
iect  last  week,  and  showed  that  the  aalinea  wen 
iphate  of  lime.  They  also  required  for  the  blood 


netal. 


with  a 


crystalloid  food*,  so  called  because  they  assumed, 
in  many  cases,  crystalline  forms.  All  these  foods 
were  derived  from  their  mother  thi 
were  changed  by  plant  life  into  nsw 
and  afterwards  passed  into  the  anim 
this  was  why  one  animal  could  live  u 

It  was  found  that  the  essential  diet,  whether 
taken  at  one  meal  or  at  several,  whether  di    '      ' 
from  animal  or  vegetable  substances,  would  n 
•A"»"  fuel  food,  i  fiesb-formers 


al1* 


serai  m 


And  tl 


n  tfaeci 


because  the  quantity  of  water  waa  ao  large  and  th 
fuel  comparatively  small,  as  wans  th*  fleeh-iormei 
also.    It  waa  sufficient,  however,  for  the  requin 

;s  of  infancy,  the  amount  of  eztsanal  wot 

could  be  got  out  of  it  amounting  to  78  too 

tons.    They  would  take  the  potato  next ; 

"  contained  n   "  "   ""    ""'   ;"  ""* 


;  fool  in  th*  form  t 


_  first  flan 


*  of  a 

It  loo  foot-tons.  To  begin  with 
and  quantities  of  food,  be  took, 
tnilk.    This  they  knei 


ktoh,  SI";  flesh-formers,  8° ;  ininaraL  1*; 
•  amount  of  work  produced  in  th*  body  was  1! 
foot-ton*.  The  potato,  when  supplemented  a 
soma  other  food,  as  by  the  Irish  with  butter-mill 
made  one  of  the  moat  perfect  meals  that  could  b 
id.  For  very  many  yean  the  Galws 
and  their  people  were  the  moat  itrongi 
fed  people  in  the  world  by  thii  diet  of  buttei 
milk  and  potatoes.  Next  came  the  prime  cs 
f  English  beef ;  and.  here  waa  form 
star,  60°;  fuel,  80°  ;  atrnotur*  building,  1S= 
_iineral,  fi '.  The  gravy  of  beef,  that  which  ttows 
iu  to  the  dish  when  the  meat  waa  cut,  wai  vary  He 
in  the  mineral  oonatituenta  of  food.  The  work  I 
be  derived  from  beef  .represented  177  foot-tooi 
In  eggs  they  had  1 73°  water;  11"  fuel,  oonaisrin 
largely  of  oil  and  fatty  matter ;  ot  flash-former 
albumen,  they  had  a  large  quantity,  14s;  < 
mineral  substances,  ,1'i*.  The  work  to  b*  derive 
was  283  foot-tons.  In  rice  they  bad  a  good  lllu 
tration  ot  ■  rich  fuel  food.  Starch  waa  not  tb 
strongest  of  fuel  food.  There  wee  a  food  a  m 
which  consisted  almost  entirely  of  fat,  and  then 
valuable  motor  food  than  thi 
,  very  little  water,  only  la";  fos 
77*;lflBib-forniert,7-o9:  and  s  very  1  org*  amoim 
particularly  in  soma  varieties,  of  mineral,  D*.  Tl 
waa  a  food  largely  lived  upon,  particularly  in  won 
climates,  and  it  woe  found  that  rice,  with  son 
ittle  flavouring  and  water  tomskeupits  deficient; 
fob  nearly  sufficient  of  itself  to  meet  all  tl 
lotnal  requirements  of  a  working  man  or  womai 
It  might  well  be  made  the  basis  of  nearly  oil  food 
and  with  little  modification  it  might  b*  mads 
lodel  ifood.  For  work  it  showed  466  foot-ton 
-eating  beef  altogether  in  that  respect.  Matte 
would  compare  worse  still,  and  so  with  veal  and  a 
nds  of  fish.  Following  tie*  came  th*  harks 
an,  with  water  14"  ;  fuel,  oB'  ;  Bsah-fonM 
.**  mineral  o";  power  for  work,  4£6  foot-tone.  Th 
oturer  dwelt  shortly  on  the  valuable  propartis 
of  the  caseine  in  thia  bean,  as  reported  in  oar  la 
Peas  afforded  another  illustration  of  thi 
of  foods:  water,  U';  fuel  food,  6V;  fissl 
forming  caseine  23,  and  mineral  3.  This  was  s 
tremely  valuable  food,  and  admitted  of  s 
._imensc  deal  of  modification  so  a*  to  bring  it  in 
general  nse.  Ther*  war*  many  who  took  object* 
to  the  very  singular  flavour  of  pea-floor ;  and  o 
doubtedly  if  the  flavour  from  the  pea  oould  bsi 
lipulated  in  the  laboratory  tbat  the  usaini 
.tever  it  might  be,  which  gave  this  peexln 

onr  could  bfl  removed,  and  if  it  could  be  cox 

quite  neutral  in  character,  as  they  got  Soar  fm 

"   v  would    hav*    from   pea*    a  wtsndaot 

!ood  indeed— fuel  high,  noah  vary  gin 

noderate,  and    the   work  fot  out  of 

463  foot-tone.  And  this,  morsorar,  waa  one  of  th* 

home  products,  npon  which  they  mult  dins 

r  attention  in  future  in  regard  to  getting  fm 

for  the  people.  The  next  table  showed  a  mm 
sample  of  wheat  floor.  This  had  been  their  ataa 
so  far,  and  a  v*ry  good  on*  too.  It  was  not  U 
whole  wheat  floor.  It  contained  a  little  law  i 
the  flesh-funning  substances  ai 
a  little  mora  starch,  owing  tc 
grain;  bu'.  it  was  a  fair  spec 
of  all  kinds,  distributed  over  the  country, 
tained  water,  14"  ;  fuel,  Jo°j  fleob,  10* ;  usn 
1*;  work,  477  foot-ton*. 

Ur.  Richardson  then  examined  and  described  ti 
structure  and  value  of  th*  wheat  grain  aaabowno 
tho  screen,  for  the  benefit  of  tboee  who  w*ti  so 

E resent  at  his  last  lecture,  a  resume  of  which  >i 
e  found  in  our  lost  issue.  In  oatmeal  aheyhali 
food  of  extreme  importance.  The  quantify  o 
water  was  small,  5';  fu.l,  1*7:  flesh  foods,  V 
mineral,  3°  ■  work  obtainable,  *»»  foot-tana,  wkM 
placed  this  article  of  diet  above  all  th*  rest  ■ 
regarded  the  amount  of  work  that  oould  be  get  N 
of  it.  and  which  justified  the  eanay  Sostoaauai 
holding  still  closely  to  hi*  oatmeal. 

Each  time  he  took  np  thi*  matter  foe  starry,  A 
mar*  clearly  he  iaw  that  the  vegetarian  want  is 
crowded  with  a  very  great  number  of  most  impxi 
out  facts,  which  must  be  utilised,  and  which  resH 
ruly,   whsn    properly         "  "~" 


t  food  w 


>f  life.  I:  ccntoined.  **  they  would  see  on 
rcen.  S?:  of  water.  In  taking  milk,  it  was, 
lart*.  assumed  that  no  other  drink  was 
rod.  oni  in  infancy  this  was  seen  u  be  the 

Taeenilj.  when  in  a  perfectly  naiurol  stale, 

re:—,  i  zothia;  t'.tr  u  drink  tat  milk.    Theprj- 


}•-'-■-■ 


of  i 
.  1',     Muk  w 


occurred  in  the    introduction   of    th*  Tegetsrk 

syitem  to  th*  world  at  large  waa  consequent  ontfc 
fact  not  being  fully  recognised.  A  great  nmabi 
of  important  facts  had  been  brought  together!* 
learned  by  practice,  but  nothing  comparatively ** 
done  to  m^ibodiae  them.  *nd  therefore  they  *■ 
not  studied  as  theyahould  be.  Be  fnrthexth — 
there  hid  been  a  mistake  in  calling  i 
"  Vegetation  "  s ystam,  becan*a  Tegwtabi*  pUypi 
Insignificant  part  in  thair  dietary.  Freshf!* 
nb-es  might  contain  from  8ir  to 
from  this  fo;t  undoubtedly  the  moat  ei 
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■  had  gone  abroad  with  regard  to  their 
value.  Novices,  again,  In  commencing  tha  system 
woold  —— -*<-■—  measure  their  want*  by  the  pro- 
portion of  animal  food  they  had  formerly  taken, 
and  thai  would  oonsume  an  Amount  of  haricot 
beans,  pes*,  or  oatmsal  fir  in  axoees  of  their  re- 
quirements, and  whiok  tha;  vara  quit*  incapable 
of  digesting,  the  reenlt  being  they  were  almost 
paralysed  bj  the  amount  of  food  taken,  tha  evil 
effects  of  which  wara  attiibated  to  the  system 
initead  of  to  their  own  lack  of  knowledge. 

The  Ten.  Archdeacon  Finn  mid  he  believed  it 
waa  hia  duty  aa  chairman  to  mora  a  vote  of  thanks 
to  tha  lecturer  for  the  diiooune  he  had  just  given. 
It  wu  a  subject  of  whioh  be  bad  no  independent 
knowledge  ;  lint,  like  the  raat  of  thoae  present,  ha 
hoped  be  wu  qnita  capable  of  admiring  the 
maimer,  tha  scientific  spirit,  and  the  large  research 
whioh  had  gone  to  produce  a  lecture  like  that.  He 
waa  not  personally  a  vegetarian,  although  ha  had, 
he  thought,  learned  tome  leaaona  from  that  bod; ; 
but  his  position  toward!  the  vegetarian  movement 
waa  on*  of  perfect  candour  and  perfaot  sympathy. 
He  waa  a  candid  inquirer,  beoauaa  he  approached 
the  aubjeot  without  the  laait  particle  of  prejudice ; 
'    *  mpethetio    inquii        * 


■opposed,  required,  and  to  his  mind  the 
nothing  more  beautiful  In  anyone  than  the  ipiri 
of  sacrifice.  After  a  brief  bnt  eloquent  addreai  hi 
accordingly  moved  a  vote  of  thanks  to  the  lecturer 
whioh  waa  duly  seconded  and  responded  to. 


SCIENTIFIC   SOCIETIES. 


M.  Yslderrama,  of  Madrid,  Bent 
of  a  annapot  with  white  spots  in  its  interior,  drawn 
on  Jan.  16th.  H.  Sahmcli  showed  a  drawing  of  the 
earns  spot  on  Jan.  14th  ;  the  two  " 
maxhably  similar.  M.  Trouv«__ .  .  . 
appearance  is  caused  by  a  bridge  crossing  the 
■pot,  inffioiently  thin  in  aome  part*  to  canape  £~ 

M.  Brnguifere  baa  observed  tha  Zodiacal  light 
Harsh  7  th  at  7  o'clock  in  the  evening  at  Marseilles. 
It*  base  was  about  46"  broad,  its  height  about  10° 

or  II".    Tha  phenomenon  was  very  lr- : J 

colourless. 

M.  G.  Oiovannoui  baa  observed  the  Zodiacal 
light  at  Florence  on  Feb.  7th.  The  cone  of  light 
nail  ill cil  tha  Pleiades,  and  waa  more  luminous  than 
tha  Milky  Way. 

M,  Gourde!  sent  a  note  on  66  Ceti  ;   M.  Goiot 
observation  of  Mirs  Ceti  and  v  Leporis. 

M.  Dnmenil,  at  Yableron  (Seine  Inf  erieure)  b 
observed  a  meteor  whoae  trace  remained  visible 
from  five  to  six  minute*  of  Feb.  19hri  at  6h.  40i 
sjn.     M.  Hsbira  observed  a  remarkable  meteor 
at  Paris  on  Feb.  24th  at  7  p.m.    It*  course,  start- 
'    Log  from  Orion's  belt,  waa  from  eaat  to  west. 

If.  da  la  Freanaye  sent  a  plan  of  binocular  tele- 
scope with  two  objeot-glsasaa  and  two  oonlari 
receiving  the  light  by  total-reflection  prisma,  so  ai 
to  bring  tha  oculara  sufficiently  near  together  for 
ths  use  of  both  eyes. 

M.  Armelin  writes  that  the  Calendar  Reform  ii 
■Storing  a  n«w  phase.  He  has  boen  asked  several 
lsfltorts  on  tha  ■  abject. 

Ths  president  read  a  letter  of  M.  Holmes  pnb 
liahed  fn  the  English  Mechanic.  Tha  meeting 
thanks  M.  Holms*  for  the  sympathetic  feelings 
whioh  he  haa  expressed  towards  the  society.  M. 
Holmes's  observation  of  the  coma  to  Polaris  with 
a  telescope  of  ljin.  aperture  is  thought  remarkable. 

M.  FlammanOD  read  a  paper  on  the  relations 
which  may  exist  between  the  movements  of  oar 
son  and  those  of  tha  nearest  star,  a  Ceatauri. 

General  Parraentier  read  a  paper  on  the  "  Distri- 
bution of  the  Asteroids."  The  new  placets  dis- 
colored have  not  filled  op  the  gaps  upon  whioh 
General  Parmentier  called  attention  formerly. 

Various  communications ; — On  the  Lunar  Eclipse 
of  Jan.  28th,  by  M.  Moussatte;  a  drawing  of  Plato, 


THB  following  statement  appear!  in  the  high- 

prioed    professional   serials  without   comment:— 

■     >■  According  to  Prof.  Stuart,  earthenware  may  be 

perforated  by  using,  instead  of  a  drill,  a  soft  oopper 

*  tod  or  pips  fed  with  a  mixture  of  emery  powder 

*  and  linseed  oil.     The  emery  is  embedded  in  the 

li      


sciEimric  hews. 


WE  are  already  in  the  month  of  April,  and 
only  comet  A,  1888,  has  been  discovered, 
and  even  that  is  gradually  fading.  Those  who 
are  interested  may  like  to  know  that  on  April  9 
its  position  for  Berlin  midnight  is  R.A. 
22h.  32m.  66s. ;  N.Deo.  13°  31-7',  and  it* bright- 
ness not  much  'more  than  half  what  it  was 
when  discovered  on  Feb.  IS. 

The  death  is  announced  of  the  Rev.  Charles 
William  King,  M.A.,  the  Senior  Fellow  of 
Trinity  College,  Cambridge,  whioh  he  entered 
more  than  fifty  years  ago.  Mr.  King  devoted 
himself  to  the  study  of  antiquities,  especially 
antique  gems,  and  his  cabinet  is  described  aa 
the  most  valuable  possessed  by  any  one  in 
Great  Britain.  In  I860  he  published  the  result 
of  years  of  study  in  his  "  Antique  Gems,  their 
Origin,  Uses,  and  Value,"  and  his  edition  of 
Horace,  illustrated  from  antique  gems,  is 
treasured  by  scholars.  Mr.  King  also  published 
two  works  on  the  natural  history  of  gems,  bnt 
he  is  chiefly  notable  from  the  fact  that  he  was 
throughout  life  a  student. 

Amongst  the  lectures  announced  for  the 
"  af ter-Enater  "  session  of  the  Royal  Institu- 
tion we  notice  three  on  "  The  Plant  in  the  War 
of  Nature,"  by  Mr.  Walter  Gardiner  ;  six  by 
Prof.  Dewar  on  "  The  Chemical  Arts  " ;  three 
by  Prof.  Bonney  on  "  The  Growth  and  Sculp- 
ture of  the  Alps  "  ;  while  the  Friday  evening; 
meetings  will  be  devoted  to  discourses  bj  Prof. 
Flower  on  "The  Pygmy  Races  of  Men";  by 
Sir  W.  Grove  on  "Antagonism";  by  Mr.  1. 
Wimshurston  "  Electrical  Influence  Machines" ; 
by  Prof .  Laugh  ton  on  "  The  Invincible  Armada  " 
by  Mr.  Barlow  on  "  The  New  Tay  Bridge '  . 
by  Mr.  F.  Galton  on  "  Personal  Identification 
and  Description " ;  and  by  Prof.  Swing  on 
"Earthquakes,  and  How  to  Measure  Them." 
Prof.  Dewar  will  also  deliver  a  discourse. 

During  the  summer  a  new  branch  of  the 
London  Geological  Field  Class  will  study  the 
chalk  formation  around  London  under  the 
direction  of  Prof.  H.  G.  Seeley,  F.R.S.  Parti- 
culars can  be  obtained  from  Messrs.  Philip  and 
Bon,  32,  Fleet-street,  The  other  branch  will 
continue  its  investigations  of  the  general 
geological  features  of  the  London  district, 
whioh,  it  need  scarcely  be  said,  now  covers  a. 
very  large  area. 

At  the  annual  general  meeting  of  the 
Chemical  Society,  the  president,  Mr.  Crookps. 
F.B.S.,  delivered  an  address  on  the  Elements 
and  Meta-elemente,  and  subsequently  presented 
the  medal  founded  by  Dr.  LongsUff  to  Dr.  W. 
H.  Parkin,  F.R.S.,  for  bis  interesting  and  im- 
portant researches  on  the  magnetic  rotary 
polarisation  of  compounds  in  relation  to  their 
chemical  constitution. 

The  Timet  recently  stated,  referring  to  the 
snowstorms  in  America,  that  "  for  some  reason 
or  other,  snow  does  not  replenish  the  springs 
like  its  equivalent  amount  of  rain"— a  state- 
ment which  anyone  capable  of  thinking  knows 
to  be  incorrect,  However,  Mr.  B.  Hull,  F.R.B., 
has  been  allowed  to  set  the  "  misleading 
journal "  right,  which  he  doewby  pointing  ont 
that  "  in  the  first  place,  snow  remains  for  a 
longer  period  on  the  ground  than  rain.  Daring 
this  period,  in  consequence  of  the  warmth  of 
the  ground,  the  snow  generally  is  in  a  melting 
condition  in  contact  with  the  surface  of  the 
ground,  and  the  process  of  percolation  goes 
slowly  but  steadily,  while  the  snow  remaii 
In  this  manner  the  water  finds  its  way  down 
the  fissures  and  planes  of  lamination  and  joint- 
age — which  ultimately  lead  down  to  the  under- 
ground reservoirs.  In  the  second  place,  owing 
to  the  low  temperature  of  the  air,  evaporation 
is  slow,  and  little  of  the  moisture  which  falls 
in  the  form  of  snow  is  carried  away  as  is  the 
case  when  the  temperature  ishigh.  These  general 
remarks  will,  perhaps,  suffice  to  show  that  snow 
is  the  very  best  agent  for  supplying  the  under- 
ground reservoirs  of  water,  which  have  been 
reduced  to  an  extraordinary  low  condition  by 
the  deficiency  of  rainfall  during  the  past  year  | 
and  if  this  be  so,  we  may  look  forward  with 
some  confidence  to  the  replenishment  of 
springs  to  a  large  extent  after  the  snow 
disappeared,  and  thus  the  threatened  drought 
will  be  averted,  or,  at  Least,  materially 
mitigated,"  The  matter  is,  perhaps,  scarcely 
worth  the  epnoe  devoted  to  it ;  bnt  it  serves  — 


Sile  of  Use  ignorance  of  rudimentary 
oh  now  appears  to  permeate  moderw 
journalism.  And  these  very  journals  assume 
;o  be  teachers! 

The  Athexvum  says :— "  With  an  avenge  of 
fifteen  deaths  a  year,  the  Royal  Society  have 
lost  since  their  last  anniversary  (a  space  of  less 
than  four  months)  no  fewer  wan  ten  Fellows, 
besides  two  foreign  members.  These  were 
nearly  all  over  sixty  years  of  age,  and  seven 
out  of  the  twelve  gave  an  average  of  seventy- 
'  ue  years.  A  fact  like  this  testifies  strongly 
__  the  trying  character  of  the  past,  or,  rather 
present,  winter.  The  patriarch  of  the  Society 
is  still,  we  believe,  the  venerable  Sir  John 
Davis,  who  was  elected  to  the  Fellowship  in 
1822,  and  next  to  him  stands  the  Duke  of 
Devonshire,  elected  in  1829.  Of  the  foreign 
members,  M.  Michel  Chevrenl  has  been  longest 
on  the  list,  having  been  elected  in  1826. 

The  Norwegian  Greenland  Expedition,  under 
Mr.  Nansen,  will  leave  Copenhagen  on  the  Bth 
of  May,  per  steamer,  for  Issafiord,  in  Iceland, 
where  the  party  will  embark  on  the  Norwegian 
sealer  the  Jaten.  In  this  vessel,  which  will  be 
under  the  command  of  Captain  Jaoobson,  an 
old  Arctic  skipper,  Mr.  Nansen  and  his  col- 
leagues will  be  conveyed  to  the  coast  of  Green- 
land. The  party  will  cross  Greenland  on  snow 
shoes,  but  food  and  baggage  will  probably  be 
oonveyed  in  reindeer  sleighs.  Mr.  Nansen  is 
curator  of  the  Bergen  Museum  and  champion 
snow-shoe  walker  of  Norway. 

On  April  9,  at  the  Society  of  Arts,  Mr.  Ban- 
nister commences  a  course  of  lectures  on 
"  Milk  Supply  and  Butter  and  Cheese-making," 
which,  if  widely  circulated  when  printed,  may 
do  something  to  wake  up  our  farmers  to  the 
necessity  for  availing  themselves  of  the  oppor- 
tunities for  earning  money  which  await  their 
attention.  The  first  lecture,  on  Monday  even- 
ing, April  9,  will  be  devoted  to  the  considera- 
tion of  our  milk  supply,  in  whioh  methods  of 
milk  examination  in  tbe  dairy,  the  depot,  and 
the  laboratory  will  be  described.  The  second 
lecture,  on  April  16,  will  deal  with  our  butter 
supply,  and  the  different  ways  of  making  np 
batter  for  market,  the  improvement  in  English 
methods  being  pointed  out ;  batter  substitutes, 
margarine  (batterine),  and  the  legislation  on 
the  subject  will  also  be  dealt  with.  The  third 
lecture,  on  April  23,  will  be  devoted  to  our 
cheese  supply,  in  whioh  home-made  cheese, 
Cheddar,  Gloucester,  Cheshire,  Derbyshire, 
North  Wilts,  and  Stilton,  and  foreign-made 
cheese,  American,  Dutch,  and  fancy  cheese, 
Gruyere,  Gorgonxola,  Roquefort,  will  all  be 
described. 


describing  a  new  method  of  estimating  nitrites, 
either  alone  or  in  presence  of  nitrates  and 
chlorides.  The  method  consists  in  saturating 
the  solution  containing  the  nitrite  with  solid 
ammonium  chloride,  boiling  the  mixture  in  a 
suitable  apparatus,  after  removal  of  the  air  by 
carbonic  anhydride,  and  collecting  and  mea- 
suring tbe  nitrogen  evolved  ;  interaction  takes 
place  according  to  the  equation  NOjK+NH.Cl 
=  KCl+20H,+N, ;  hence  the  quantity  of 
nitrite  present  in  the  substance  under  analysis 
is  calculated  from  half  the  volume  of  nitrogen 
obtained.  ' 

Another  application  of  electricity — this  time 
to  the  familiar  method  of  breaking  glass  tabes 
into  lengths.  The  fine  wire  is  placed  round  the 
tube,  a  current  passed  through  sufficient  te 
make  the  wire  red  not,  and  then  a  drop  of  water 
is  applied,  whioh  causes  a  clean  breakage. 
Either  a  roundabout  way  of  doing  a  very 
simple  thing;  but  some  of  the  electrical  papers 
evidently  think  it  a  great  discovery. 

Mr.  Hugo  Blanok,  of  Pittsburg,  Penn- 
sylvania, says  that  the  "  passing  of  an  electric 
current  through  water  kills  all  tbe  germs  of 
disease  that  are  In  it."  No  doubt  it  does — if 
it  is  strong  enough.  Naturally  the  paragraph 
in  whioh  we  find  this  intelligent  news  goes  on 
to  say  that  an  enterprising  capitalist  proposes 
to  supply  Pittsburg  with  water  made  pure  by 
electrical  means. 

The  River  Severn  has  just  been  enriched  by 
a  consignment  of  20,000  yearling  salmon.  This 
was  the  result  of  fish-cultural  operations  under- 
taken by  the  Severn  Fishery  Board,  at  the, 
instigation  of  Mr.  J.  W.  Willia-Bund,  last  yea* 
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ehen  a  large  quantity  of  ova,  was  taken  from 
uta  in  that  river,  and  inonbated  in  the  hatchery 
■f  the  Board.  They  hare  ninco  been  reared  by 
tf  r.  William  Burgees,  in  his  pond*  at  the  Jliii- 

and  Conn  ties  Fish- Culture  Establishment, 
LI*:  vera  Wells,  at  his  own  cost.  To  prove  the 
(teat  success  attained  it  may  be  statoi  that 
ij.sn  examination  it  was  found  that  there  wna 
nut  a  alight  decadence  in  the  number  of  Bah 
inginally  planted  in  their  fry  utage.  The  Hnh 
•era  transferred  by  Mr.  Bnrgew,  from  his 
sstablishment,  in  speoial  carriers  made  with  the 
ibject  of  preventing-  injury  to  fish  through  el- 
usive turbulence  of  the  water  during  transit. 
Lla  arrival  at,  Worcester,  where  they  were 
turned  in,  only  about  four  Hsh  had  succumbed 
o»  the  journey.  Mr.  Burgess  is  about  to  make 
s  grant  of  trout  to  the  Fleet  Ponds  at  Alder- 
■hot. 

A  committee  of  "experts  "  ia,  it  is  said,  sitting 
at  Jit.  Petersburg  to  determine  the  momentous 
question  as  to  which  system  of  burning  liquid 
full  should  receive  s  gold  medal.  If  they  are 
"  experts  "  they  should  be  able  to  invent  con- 
jointly a  perfectly  safe  and  economical  method 
of  burning-  liquid  fuel  in  locomotives  (for  that 
is  the  real  subject-matter),  and  so 
■ward  the  gold  medal  to  themselves 
■Miter  Of  fact,  liquid  fuel  has  been  employed 
far  years  in  a  factory  not  far  from  St.  Pitul'l ; 
but  it  is  well  known  that,  unless  it  happens  to 
bo  refuse  with  practically  no  appreciable  sell- 
ing value,  coal  in  much  cheaper. 

Ata  recent  meeting  of  the  Physical  Sociotv 
of  Iksrlin,  Dr.  (iumlioh  referred  to  Sow  ton' n 
ring*  as  seen  by  transmitted  light,  us  he  had 
verifled  the  formula  givon  many  years  ago  by 
IVif.  Wanifiirlii  for  the  rings  when  viewed  bv 
r. Heeled  light.  When  tho  light  is  incident  a't 
rh'lit  angliH,  the  rings  are  circles  lying  in  one 
plane  ;  when  tho  angle  of  incideuoe  is  lei* 
bl. all  a  right  angle,  the  rings  lie  on  a  surface  of 
tiklri'rnely  oriiinilioated  shaisi,  whioh  is  uliamu- 
Oiimid  by  a  primary  ordinate,  and  an  oblique 
tniliiiatn  at  right  angles  to  tho  former,  which 
da  iiuL  coincide  at  tlm  point  of  intersection. 
Ity  lunaiiM  of  mi  apparatus  which  I>r.  Cumlicl) 
sliowi'd  ami  I'jirofully  iltiMirlbtal,  ho  liml  cxperi- 
wriilally  i.-mI^J  tho  sisiiirnoy  of  his  iialeulo- 
i.i  >ns.  Mini  found  them  fully  iKinHnneil.  Win-:. 
Lli-  light,  is  iiioiiliint  nliliqniily,  the  rinns  uru  lie 
longer  iiinilW,  lis  Lhoy  am  when  it  falls  on  t. 
i.ii' t  paws  l.lmiugli  tho  iiimliiliu  nt  right  angles 
I. til,  am  Hi.. n  i-lli]Mcn  whoso  axes  hour  a  ratio 
I* .  anli  iithxr  whiiih  is  dependent  nn  the  imirlr 
i.l  ■■Kii.imiiMt  of  tho    light.     It  wits  not  foiin.l 

r lililo  In  obtain  nn*  ili<lliiftt>r<>*nlt*n*  rrganh 

Um  width  nf  Mm  rlngi     ' 


.r.iloiv 


snl  hi 


illLl.li-.il     I 


The,   tt„ltr>.t   HlalM    »«■!«■    »   "1"'^    .iiu 

Mi.l.ioH    :ii"'l     i'-il"K     »  "I"'""'1  *  ,"."!',„,. lit, 
I  I..  ]■■■    |i-i  (.'■■(        .  lli[-.-.  inf.- I      "  , 


l-heroil  ,.f  Ihf  K*S'«*  * 


LETTERS  TO  THE  EDITOR. 


AllsvammitaltM  ilmid  In  addrimd  u 
M  BMSLL-n  Mbchaniu,  HI,  Strand,  W.C. 
All  GiffMi  and  Pal-oJlH  Oritri  I*  U 

.  PusHOnE  RDwjnus. 


vsJcA  it  apptort. 

'  wonld  bin  e>er  yane  write  win*  he  knows,  ud  u 

o  ill  other  inDjeoti :   For  inch  a  person  may  have 
particular  knowledge  ud  experience  o(  tbe  nafan 

i  no  mare  than  what  ovary  body  does,  and  jet,  .ohwp 

rite  tho  whole  body  ol  phjilcks,  a  rice  tram  whenoe 
InoonTtnlomj*  derive  tkeir  original.-— Ifai  atftu'i 


ADMISSION  TO  THE  FELLOWSHIP  OF 

THI  LKiKNBD  BOCJIETIBS- ILLUMI- 
NATION OF  THE  EGLIFHED  MOON  BT 
THE     CORONA  P  — COMETS,     FLOODS, 
AND  GBAVBLB— PARALLAX  OF  THE 
SUN  AND  SOON— POSITION   OF   THE 
SUN  —  TELESCOPE  —  NORTH      POINT 
ON   HAPS-  -TRANSIT    OF  THI    FIRST 
POINT     OF     ARIES    ON    SARDS:     21— 
UUADBANT     VERNIER  —  VELOCITY 
OF  THE  EARTH  IN  HER  ORBIT. 
1 3cV>ol.]— TllE  Liverpool  Astronomical  Society 
will,  I  think,  do  well  tu  adopt  the  very  eicellent 
suggestion  made  by  Mr.  Wuolfe  B  renin  at  their 
lest  tuseting,  as  reported  on  p.  TT.    1  hive  often 
thought  that  some  ioit  of  competitive  examination 


haul. 


if  the  learned  societies.  I  know  that,  as  far  at 
the  Koyal  Astronomical  Society  it  concerned,  we 
have  advertising  tradesmen  and  palling  eebool- 
nutcn  in  it  who  could  not  oil-band  tell  the  diHar- 
* noo  between  Prtoeuion  ino)  North  Polir  Di.tio.oe  ; 

praotieally  courertible  trrmi.  The  fact  ii  that,  at 
inattwra  stand  at  preient,  if  nothing  it  known 
nyii  ir...  a  man  who  i*  pat  up  for  the  Fellowship  ol 
a'  learned  aoeiely,  hs  is  sore  to  be  elected.  This 
should  not  be. 

1  am,  uufortunalsly,  unable  to  reply  to  the  ra- 
1  '     Mr.  Jones,  in  the  concluding 


iiuest  preferred  by  1 


.  bare.  If  niy  meaiory  serves  me,  howt 
theory  of  a  eeitaiu  )i'h»ol  ia  that  tbe  more  exten- 
•iv*  ooroua  ia  developed  at  the  epoch  of  minims 
,.(  eunspols,  aud  the  smaller  ditti *  "  - 


1SS1 


napct 


.._  writing  letter  2K4fi9  (p. 
nsve  ciiniidend  the  utatter  more 
ivt  arrived  at  prerisely  tbe  asms 
r.  Maunder  has  done  (letter  JKS29, 
I  •heul.l  regard  it  as  a  needleea 
i  mreatigat*  any  imaginary  oi 


tery  c 
bj   mi  meant  whatever  eetahliahei  as  a  fact 

Habitants  ol  Venue  rtX  pork  ssnssgts  __ 
i..  VYedueMUva.  siul  KtldsJ*.  aod  defy 
.  pi.'te  that  they  d>'  <..',  would  be  admit 
ua  utter  uwt-iiHvtrth'*  to  turoinh  <uehpti>of 
lu.l  aliow  n  thai  the  .if Hit. n-  ef  the  Plane 
>•  wri*  Ui'Uiiahnl  \:\  i!ie  niauner  allrged 
le  iik.iiii  .■(  .iel.iiu  :iti(i  the  ehrmii'sl  mm 

•  i.l  .>(  aiii.'h  btdn^en,  the  hj .Invar bout 

Ii). »,  and  ..vtui.n  hav.'   I<eeu  drtivtrd  ii 

,■11  a. 'I  tbne  miaim.-iu  Ivitra, but  saturedlj 
.-■  ti.uvaM.'  ti'-wslri.  Paaaing,  now,  lo  the 
,1  <u.rl  .■!  ■ !"..'»  j,-nr,v::tti-ou.i»ut  >|vak>. 
,    JN, .    -Wit',    man   lis*  ».>**.!  time  of  the 


tan,!*.     Moieov 


angle  B  S  Q  i:    us   »£I3 


■ji.si:,::-:  ->  : 
In  the  ease  of  uw  ai: 
parallax  i7"S-3  .  we  mc_-- 


am  a  little  afrut  uac  V    «=.  -  .  —  . 

g'Mr.Msj   snery  --=».'    l      ~'_~ 

.  enters  the  ripa  P»~e*    i.w  .-  =i~ 

AquiriDi)  about  -j-    l?-j.    -   1-r--^ 

entera  Aries  aboci  Rart2  -  ■=. 

In  ■onnaotiui  wiii  reiLj  ■■!-*.-. 
only  regret  that  I  is  s.:rt  t  t-=^=  -  ; 

w  than  I  (3  potKSu*    rsi  ■*-  — 

tical  lines  st  the  Hit*  ii  lj*  i^k   — 

Sonth  ones,  and  the  tLr^:ca.   aa  c  : 
bottom  of  it  h  East  aai  »  eat  -aat     ': 

needle  playing  t-vor  S.OL.  L  >  la 
Bnglsnd  at  present  je  a.  =.U3  ^a  . 
"  'i  lines  of  the  dirijec  r— -<  rj; 
.1  ISO'  coincide  whr.  &•  i-jti 
map,  and  then  turn  aasf  iii  i—  :.:cl- 
needle  pointa  Is'  weK  if  y.c-i  7. 
meridian,  by  the  way,  if  £.-a»n.  w..^:  r 
socurate  reanlt. 


Ecliptic  (technically  k;;.«-z  is  lie  ! zk 
Arits),  will  erou  the  sceni^a  i  .1  se^ 
nn  March  30  and  tbe  aa=e  Srtzi  .a.1 
The  sidereal  day  is  23h.  !r  =-  .-.  *  J  i 
tims  long. — or  that  uvrra.  u  :T.-_ii 
ordinary  mean,  time  much  e'ipsw  BB 
transit  of  any  star  and  tre  wi  :is.  ■ 
solar  day  is  3m.  Si  Hi.  UzfB  i=»=  a 
day,  and  when  the  rigat  iHem::  -i  : 
■pproiimatcly  Oh.  Oh.  i"S-  Jt  w£l  ie  n 
that  a  Star  (and  for  oar  pnaea:  ;-^^e> 
1'oint  of  Aries  may  be  trft^iK  war. 
come  twice  to  tbe  meridian  bnwet=ra;i 

that  the  astronomical  day  if  u.i 
,4/iiinmic  begins  st  no:n:  sit  that,  ix 
what  in  oirU    life    we    should   ca_  lis. 

try  1st  wonld  be  astrooaxiialij  ^u. 

ohar  HIM,  2iih. 

innot  help  thinking  that  ~Ig£;n=: 
S-1908,  p.  1 13)  ia  miataken  about  the  dirji 
of  bis  quadrant,  lsbe  (jaiteia^ 
if  hii  Hr  divisions  on  the  iimb.  wsi 
the  SO  dmiioni  of  the  vernier  in  itciti 
beeansethla  ia  how  anch  quadrana  an  is 

minntea  of  a: 


iu  .phelioo,  and  IB-Oi  milei  per  secoui 

perihelion. 

A  Fellow  Of  the  Royal  Astronomical  I 


feSJS-J.]— DB,  TKBBV  (letter  K13i.« 
aendshle  caution,  oouttdera  that  *.■«•  ol 
i it k a li! e  appearances  recorded  of  laU  I" 

oahrmetion  " 


arga  telescopes  htton 
ivinK  a  real  objectirt  > 
r  one,  most  cordially  a 


these  giant  inatrumenta  to  bear  upon  u 
'preaenttl.    1  think,    however,   evens 


April  6, 1W8.        BHGL18H  MBOHAOTO  AMD  WOBLD  OF  BOTfflTOl  i  Ko.  1^08. 


ppeal  to  the  higher  power*,  a  very  strong  ceaernay 
"•.Binds  out  to  support  thi  oontintion  that  the 
■nomaloua  up«(  of  0  is  no  figment  of  the  hnagi 
utbn  or  optical  delusion.  Aa  regards  my  own 
ibeexvetione  lut  year,  I  may  lay  that  Op  to  the, 
aonth  of  February  I  had  alway  ■  ieen  and  regarded 
ha  dub j  ring  ai  nnifuim  in  tone  and  as  regular  in 
ana  at  it  it  shown  in  Bond'i  great  monograph,  it. 
hat  when  dark  anaa  were  suspected  on  its  snr- 
iwie  they  were  at  first  considered  to  be  merely  imt 
inuy.  On  reobservlng  them  with  greater  dis 
fnetnaason  21st  February,  tha  adjustment  of  the 
atrror  waa  examined  ;  bnt  tbia  waa  found  perfectly 
atavfaetory.  On  following  nights  not  only  wert 
he  dark  spot*  again  teen,  bnt  tha  inner  edge  of  C 
ru  clearly  indented,  Four  eyspfeoes,  magnifying 
inn 284 to  480,  ware  tried,  with  the  reanlt  that 
betje  feature*  were  visible  with  all,  and  new 
rail  aa  udant  Itt  momtnti  fugitift  de  talmt  it 
rocKatit  it  I'imagt."  From  the  latter  end 
'•binary  to  April  SO,  every  suitable  night  e 
rmed  the  earlier  observations,  ae  I  have  reoor 
aMwhare  ;  and  tbia  year,  though  the  opportn 
<M  for  observing  have  been  mush  curtailed  by 
ad  weather,  an  the  few  good  night*  which  hare 
tan  available  very  aimilar  anomalous  appearances 
awe)  bean  recorded,  not  only  by  myself,  bat  by 
June.  At  the  does  of  the  leason  I  hope  to  be 
■la  to  show,  by  a  eompariaon  of  the  reoorda,  that 
to  reality  of  the  phenomena  is  in  the  highest 
agree  probable. 

In  reply  to  "Jason"  (letter  28581),  with  thi 
elisor's  permission,  I  shall  be  glad  to  send  i 
Brteh  of  the  LelbniU  Mti,  when  time  and  weatha: 
■Mil.  Thoa.    Ghryxt   Blger. 

],  Beds.,  April  2. 


ITBIBILtTY  OF  THB  SOLIP8BD  MOON 

'  [28583.]— OBSERVING  that  a  suggestion  of  mine 
pita  possible  agency  of  the  solar  corona  In  pro- 
king  variations  in  the  visibility  of  the  mm 
ping  total  eclipses  has  been  the  subject  of  ooi 
■MlD  your  journal,  1  ask  leave  to  stale  my  view 
B  suggestion  was  first  published  after  the  eclipse  < 


lobar,  1884,  and  ai 


:  had  » 


iO  crltiou 


a  published   aoooont  of  t 
so  I  waa  influenced  rath 


■>  eclipse.     In  doing 

tan  impression  of  the  unsatisfactory  character  of 

■aba  confidence  of 


only  given  than     by  any 


self-luminosity,   due    to   previous 

to  the  anna  rays  (a  causa  not  perhaps 
unworthy  of  consideration),  there  would 
.to be  hut  two  possible  touroesof  thelight  which 
aUdnes  the  moon  during  total  eclipse — namely 
t  tha  outer  portion  of  the  sun's  disc  (with  which 
■fj-  be  included  the  inner  bright  portion  of  the 
spetsa),  and  (2)  the  outer  fainter  portion  of  the 
gams ;  the  rays  from  the  first  eouroa  reaching  the 
PSfn  by  refraction  through  the  earth'a  atmosphere, 
~™  -1th out  doubt  undergoing  loss  in  transmission  ; 
ft  from  the  second  source  reaching  the  moon 

Sand  without  loss.    There  can  be  no  qust- 
it  light  in  more  or  less  quantity  is    '     * 

"~  " ■  [l  from  both  these  source* ;  ne 

any  question  that  one  of  the 
at  hi  subject  to  great  variation — to  snob  s 
yjn  tact,  as  to  account  for  the  moon  being 
in  noma  eclipses,  and  a  conspiouous  object 
If  this  variation  is  to  be  sought  In  the 
.__  rays  from  tha  solar  disc  and  contiguous 
-t,  it  must,  I  suppose,  ba  mainly  due  to  the 
■Ting  transparency  of  the  refracting  medium. 
'.**>  the  other  hand,  the  variation  is  in  the  outer 
■ttaj  light,  it  may  ba  due  to  changes  in  the 
"»■»*  itself.  Which  of  these  two  suppositious  is 
■teas*  improbable  ? 

?Uh  regard  to  the  corona,  observations  are  not 
■Ana  sufficiently  numerous  or  complete  to 
•>*5  a  positive  statement  that  the  corona  does 
F  in  Its  intrinsic  brightness.  The  variations 
J*~ved  may  possibly  be  explained  by  variations 
jjgf  atmospheric  conditions  or  in  the  methods 
■wstHnation ;  bat  at  least  it  may  ba  said  that 
*»»  Is  nothing  improbable  in  the  idea  that  such 
■kajga  ara  real.  On  the  other  hand,  the  uiffi- 
**"BI  in  supposing  an  entire  ring  of  tha  earth's 
{panthers  to  be  subject  to  snob  great. variations 
■feat  problem  requires  are,   to  my  mind,  insur- 

Saaay  refer  here  to  a  curious  discrepancy  which 
■*•■  to  have  escaped  notice  in  the  views  of  those 
[*  agree  in  referring  the  variations  in  tha  moon's 
Mtf  to  variations  in  the  condition  of  the 
•Sea's  atmosphere.  According  to  some,  it  is  a 
fjuBtfad  condition  of  the  air,  which,  trans- 
■aafag  specially  the  red  rays,  readers  the  moon 
■ntaflj  visible  at  the  same  time  that  it  gives 
*  sjoppery  tint.  According  to  others,  it  is  this 
tar*  same  saturated  condition  which  so  reduces 
KenmVi  light  as  to  render  the  moon  invisible. 
"""  latter  view,  although  not,  I  believe,  the 
rite)  one,  is  oertsinly  more  in  accordance 
lb*  other  with  some  observed  faots  to  be 
Mead  Immediately. 

arpoaition  of  the  first-named  viaw,  which  is, 
r*e,  generally  adopted,  I  quote  tha  following 


words  from  an  article  published  in  the  Timet  news- 
paper In  anticipation  of  the  eclipse  of  Oetobar, 
1884:— "If  tha  part  of  tha  terrestrial  atmosphere 
through  which  the  solar  rays  past  be  tolerably  free 
from  vapour,  thi  red  rays  are  almost  entirely  ab- 
sorbed, leaving  the  blue  rays,  which  give  too  feeble 
an  illumination  to  render  tha  moon  viaible  ;  while, 
on  the  other  hand,  if  tha  atmosphere  be  highly 
saturated,  tha  bine  rays  are  mora  afleotually  ah 
torbad,  and  the  red  rays  transmitted  to  the  moan , 
thus  rendering  it  visible."     Thetis  to  say,  ahnmi 


rays,  reduces  illumination.  But  this,  I  submit,  _ 
exactly  contrary  to  what  we  habitually  observe. 
Whan  the  sun  sets  with  a  red  disc,  its  light,  instead 
of  being  increased,  is  so  uinoh  reduced  that  we  caj 
gaxe  at  it  without  discomft 


it  too  bright  to  look  at  even  when  the  greater  part 
of  its  orb  hat  dipped  beneath  the  horizon.  Indeed, 
I  believe  the  law  to  be  universal,  that  whatever 
state  of  atmosphere  reddens  the  tun  alto  reduces 
its  brlghtneaa.  Bat  in  troth  the  question  of  the 
moon's  visibility  in  eolipte  is  not  s  question  of 
colour:  ft  is  a  question  of  brightness  only,  Idonbt 
if  there  is  any  evidence  that  the  colour,  so  far  as  it 
oan  be  separated  from  the  brightness,  dirTsra 
materially  in  different  eclipses. 

Sir  John  Hanchel  adopted  an  explanation  differ- 
ing from  both  of  those  just  referred  to.  He  sup- 
posed that  the  unuanal  obscuration  of  the  moon  in 
certain  eclipses  was  dne  to  an  unusual  prevalence 
of  doud  in  the  great  circle  of  tha  atmosphere 
through  which  the  sun's  raya  would  have  to  pass. 
It  cannot  be  objected  to  this  view  that  it  is  at 
varianae  with  observed  facts,  for  we  know  that 
olonds  will  intercept  the  snn's  rays.  Bnt  it  is  open 
to  thi  same  objection  that  applies  to  every  theory 
which  seeks  to  explain  the  variation  in  the  moon 
visibility  by  variations  in  the  condition  of  thi 
earth'a  atmosphere.  For  my  own  part,  I  find  i 
exceedingly  difficult  to  believe  that  a  tract  of  atmo 
sphere  twenty-four  thonaand  miles  in  length,  and 
many  hundreds  of  miles  in  breadth  (from  the 
changing  longitude  of  the  atmospheric  ring  as  the 
earth  rotates)  can  pressnt  any  considerable  varia- 
tions in  its  aggregate  or  average  condition  at  any 

The  tame  line  of  argument  may,  I  think, 
fairly  carried  a  step  further.  It  teems  to  me 
important  to  note  that,  so  far  as  oar  knowledge 
goes,  ths  character  of  a  lunar  eclipse  ' 
throughout  its  duration.  The  light  .  , 
light  from  first  to  last ;  the  dark  eolipses  are  dark 
from  firat  to  last.  Unless,  therefore,  we  suppose  « 
number  of  remarkable  coincide  noes,  we  mntl 
believe  that  tha  particular  condition  which  deter- 
mines tha  lightness  or  the  darkness  of  an  eclipse  is 
persistent  through  a  length  of  time  much  exceed 
ing  the  duration  of  the  eclipse.  If  we  suppose 
this  condition  to  persist  for  twel> 
be  seated  In  ths  earth's  atmoaphoi  .. 
condition  involving  by  far  the  greater  part  of  ths 
atmosphere.  To  suppose  that'the  atmosphere  Over 
say,  three-fourths  of  the  globe  oan  be  greatly  mori 
humid  or  greatly  more  cloudy  at  one  time  than  a 
another,  would  be  manifestly  unreasonable, 

It  might  help  the  inquiry  if  some  physical  aatro 
imar  would  tell  us,  as  the  result  of  calculation 
what  proportion  of  the  sun's  dlso  shonld  be  visibli 
*—  -ifraotiou  to  an  observer  in  the  moon  oentraBj 
r._-jd  In  the  line  of  the  earth  and  sun?  or,  in 
other  words,  what  proportion  of  the  sun's  apparent 
diameter  would  be  included  in  the  annnlus  of 
solar  light  which  would  to  an  observer  so  placed 
-—'-de  the  dark  body  of  the  earth  ?  If  it  should 
_  .  ir  that  it  is  only  a  narrow  margin  of  the  sun's 
due  from  which  raya  can  reach  the  moon,  then, 
iruidering  the  lota  of  light  anstainediutrt versing 
double  length  of  terreatrial  atmospheres,  it  may 
ot  appear  extravagant  to  regard  the  coronal  light 
i  possibly  ths  principal  illuminant  of  the  moon 
uring  total  eolipte. 
The  coppery  hueof  the  eclipsed 


.__   Justly  held,  and  it  is 

videut  that  the  white  corona  cannot  be  antwtr- 
,ble  forthat.  Bat  may  we  not  suppose  the  surface 
of  the  moon  to  be  intrinsically  of  a  coppery  tint, 
ilonr  being  extinguished  under  ordinary  cir- 
ancea  by  the  intensity  of  the  illumination, 
__  -nly  appearing  when  the  illumination  it  much 
reduced  by  an  eclipse,  or  when  tha  dark  part  of  the 
young  or  old  moon  is  feebly  illuminated  by  earth- 

the  foregoing  remarks  I  have  taken  no  ao- 

:  of  the  speotroaoopio  a  vide  no  e,  partly  because 

this  evidence  la,  it  present,  ambiguous  ;  and  partly 
because  I  have,  some  doubt  whether,  from  the 
nature  of  the  case,  it  can  ever  be  conclusive.  We 
know  by  theory  that  both  the  solar  light  and  the 
coronal  light  mutt  fall  upon  ths  moon,  and  it  is 
difficult  to  see  what  more  the  spectroscope  can 
tell  as. 


"AeTBOtTOMT  FOB  AJEATsTiURbV 
[28584.]— IH  connection  with  your  review  of 
Oliver's  "  Astronomy  for  Amttsnrs,"  in  So.  1,201, 
pp.  93, 94, 1  shall  be  glad  if  you  will  kindly  correct 
a  misstatement,  osuaed  by  ths  accidental  omission 
of  my  initials  at  the  end  of  the  article  on  the 
"Moon"  in  thia  book.  Whatever  credit,  or  dis- 
credit, it  msy  deserve  is  dne  to  me  alone  as  author. 
The  map  was  also  prepared  by  me, 

Thoa.  O-wyn  Blgor. 
Kempston,  Beds,  April  2. 


[28585.]— W.  POTTER  (letter  28535)  asks.  It  it 
proved  beyond  a  doubt  that  the  asperities  and  in- 
equalities we  sse  on  the  moon's  surface  are  the 
reaulta  of  volcanic  action  ?  Such  a  force  would 
unquestionably  be  sufficient  to  cause  thess  appear- 
ances, and  it  Is  ths  only  one  with  which  ws  are 
acquainted  that  oould  do  so.  We,  therefore,  swept 
it  till  some  mors  probable  cause  can  be  adduced. 
The  statement  that  these  apparent  craters  may  be 
nothing  more  than  mattes  of  ioe,  is  not  worth  a 
moment's  consideration,  when  we  consider  the 
absolute  permanency  of  their  appearance,  which 
could  not  be  the  ease  if  they  were  ioe,  as  thi  moon 
mutt  necessarily  be  exposed  to  a  very  high  tem- 

Siretura  for  several  days  whsn  she  is  near  the 
nil. 

Your  nor  respondent  dwells  on  thi  intensity  of  tho 
cold  on  the  moon's  surtaca  ;  bat  that  is  only 
during  the  hsU  of  her  orbit  from  last  quarter 
to  first  quarter.  HI*  idea  of  the  moon's  attraction 
drawing  oft  some  of  tha  water  from  the  earth  is 
preposterous  :  he  asks,  Is  it  not  quite  possible?  Oer- 
tsinly not.  For  the  aun  himself,  if  placed  aa  near 
aa  the  moon,  could  not  rob  the  earth  of  any  of  its 
water.  In  referring  to  the  reciprocal  attraction  of 
the  earth  and  moon,  he  says  it  might  more  sensibly 
be  considered  at  one  pulling  against  the  other,  I 
beg  to  inform  him  that  it  it  not  a  oaae  of  one 
palling  against  the  other,  for  they  actually  pull 
towards  one  another,  the  effect  of  which  is  that 
they  are  forced  to  move  around  the  centre  of 
gravity  of  both,  which  is  situated  about  three  thou- 
sand miles  from  the  earth's  surface.  Again,  ha 
thinks  that  the  increase  in  the  earth's  mass  canssd 
by  the  fall  of  aerolites  (which  is  indubitable} 
mutt  be,  or  probably  is,  counterbalanced  by  the 
abstraction  of  an  equivalent  weight  of  water  by 
the  moon:  otherwise,  he  says,  the  earth  could 
not  "keep  its  position"  in  space.  I  presume 
he  meant  that  it  oould  not  purine  its  regular  orbit 
around  the  sun.  Now  to  entertain  aach  an  hy- 
pothesis, ha  must  be  unacquainted  iwith  even  the 
elementary  laws  of  gravitation  which  regulate 
planetary  motion.  Now  it  a  mass  of  matter  equal 
to  the  moon  herself  fell  on  ths  earth,  it  would  not 
alter  in  the  least  the  course  of  her  journey  round 
the  aun,  nor  the  period  in  which  she  would  aooom- 

eish  it,  for  it  is  a  matter  of  certainty  that  any 
crement  in  her  mass  which  would  increase  the 
centripetal  force,  would  also  in  a  corresponding 
degree  increase  the  centrifugtl  balancing  force. 
Again,  your  correspondent  says  there  ie  plenty  of 
evidence  that  more  water  had  been  on  the  earth. 
I  doubt  that  there  it,  and  if  il  were  true,  there  is  a 
more  probable  and  sensible  way  of  accounting  for  its 
disappearance  than  by  supposing  that  It  flew  off  to 
the  moon— via.,  that  the  earth  has  drawn  it  into  it* 
interior.  An  acquaintance  with  physical  laws 
would  also  teach  him  that  if  ioe  existed  on  the 
moon  there  must  be  an  atmosphere  there  of,  at  any 
rate,  the  vapour  of  water.  Certainly,  daring  ths 
spoah  of  volcanic  activity  we  must  suppose  she  was 

surrounded  by  a  gaseous  envelops,  *' J" *  '  ' 

the  intense  best  and  che-""' 


re 


a  which  earned 
unded 


Oeorr"  F.  Lnrdor,  MJ). 


by  that  atmosphere,  for  it  may,  a*  in  the  ease  of 
any  water  that  may  have  been  on  her  surface  in 
oast  ain  have  bean  sucked  into  her  interior. 
Hltili.  B.T.O. 

SPAXBOW-SWAX.LOWIHQ  FBOGS. 

[28586.1  —"BOB'S  "  instructive  anecdotes  of 
natural  bittory  remind  me  of  one  which  might  be 
of  interest  to  your  readers.  I  was  stationed  at 
Huereebagh  in  Bengal,  at  the  time.  It  was 
ring  the  rainy  season,  whan  returning  home  one 
rning  I  beard  a  sparrow  uttering  shrill  cries  of 
...treat.  The  sound  name  from  a  patch  of  great  in 
the  comer  of  my  compound,  which  It  the  name 
given  to  the  plot  of  ground  which  surrounds  a 
bungalow  in  India.  I  hurried  to  ths  spot  but  no 
sparrow  was  to  be  teen.  I  carefully  eyed  the  grata 
from  the  moment  I  heard  the  cry,  to  that  I  waa 
■  louvinoed  that  tha  bird  had  not  flown  away.  The 
only  creature  that  I  ssw  in  that  patch  of  grata  was 
a  large  bull  frog,  which  I  passed  several  timet  in 
my  hnnt  for  the  iperrow.  At  last,  despairing  of 
'ttisf  aotorily  accounting  for  the  noise,  I  waa  about 
f  house,  when  I  thought  I  would  stir  up 

__r tho  frog.    What  erat  my  surprise  when 

1  iaw  the  tail  and  feet  of  the  sparrow  sticking  out 
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uf  iu  month  1  The  canie  of  t.h  •  poor  sparrow's 
distress  waa  now  accounted  for.  I  (oak  up  the 
irog  »nd  put  it  in  the  verandah,  with  a  month 
{which  is  a  kind  of  cane  stool)  over  it,  end  daring 
•the  reit  of  the  day  it  m  an  object  of  curiosity  " 
■everal  of  my  friends.  By  the  evening  the  tail  hi 
almost  disappeared,  and  it  bad  quite  done  to  I, 
next  morning,  when  I  released  froggy.  What 
bound!  he  took  aoroagtbe  walks  and  garden  to  his 
•lump  haunt  at  the  far  corner  of  the  compound  I 
quite  16ft.  or  ISft.  at  a  leap.  TJblque. 


OUBIOUS    ALLOTS. 
[28587.]— IX  reply  to  Mr.  &  1 


B,  I  i 


0   practical    ___,_ 

the  alloy  of  platinum  and  gold,  of 
snarkeble  property  aa  regarda  aol ability  waa 
described  to  the  itudenta  at  the  Calontta  Labora- 
tory nearly  50  yean  ago.  I  add  a  few  mora 
interesting  alloyi  from  the  tame  source. 

Compound*  nf  Aniimont/.— One  part  uf  antimony 
to  1,000  parts  of  gold  renJ —  ■ 
brittle  aa  glaai.    Seventy  \ 
with   35   of   iron  produces   an   alloy  giving   off 
abnndanoe  of  sparks  when    filed.    A  —'-' 
antimony  and  potassium  properly  pn 
iiitlammabla  that  it  ignites  gunpowder 
and  has  anoh  an  attraction  for  oxygen 
be  substituted  for  potassium  in  many  ■ 
!To  the  late  distinguished  Serullas  we  are  indebted 
for  many  simple  processes  for  the  preparation 
these  alloya. 

When  metallic  antimony  in  powder  ia  mix 
With  an  equal  weight  of  incinerated  cream 
tartar,  and  heated  strongly,  a  fused  alloy  of  an 
toony  and  potaasinm  is  farmed.  This  resembles 
Antimony  in  appearance,  bnt  instantaneously  di 
^imposes  water,  eenerating  hydrogen  gaa.  It  tak< 
fire  when  touched  by  moistened  paper. 

If  75  parte  of  incinerated  eream  of  tartar,  100  of 
auitimony,  and  12  of  lampblack  be  heated 
ten  in  a  close  crucible  and  allowed  to  cool,  the 
resulting  alloy  apontaneoualy  inflames  on  o| 
the  crucible,  and  with  ench  violence  that  thi 
bound  ia  projected  in  a  ball  of  fire  like  a  rocket. 
Thirty  parte  of  tartar  emetio  and  one  of  lamp- 
black, heated  together  to  redness  ia  a  glass  tube 
hud.  the  tnbe  sealed,  form  a  powerful  - 
this  description. 

Bitmuth. — Tbia  metal  has  the  property  of  giving 
extreme  fusibility  to  soft  solders  (those  of  tin  and 
lead,  1  mean).  Two  parts  of  bismuth,  one  of  lead, 
and  one  of  tin  form  a  compound  so  fnalble  that  it 
melts  below  the  boiling  point  of  water.  When  I 
was  a  boy  magic  teaspoons  were  sold  wherewith 


1AWS  Ql?  MOTION-FHICTION-LAMP8. 

[28588.]— ABO  CT  three  years  ago,  in  order  to 
illustrate  a  discission  then  pending  in  the  pages 
of  the  Engineer,  I  made  a  little  apparatus  much 
like  that  extracted  from  the  Scientific  Ameri--- 
Miue  wsi  mounted  on  rollers  {»  nod  exntohti 
ths  pole  lathe  !) ;  but  aa  the  third  law  only  wi 
question,  the  ingenious  arrangement  of  marbles 
was  not  required;  the  sliding  piece  bsing  replaced 
by  a  lead  roller  with  a  thin  axle,  on  which  the 
rubber  bands  were  looped. 

The  apparatus  exhibits  most  beautifully  the 
great  principle  that  no  action  between  a  group  of 
bodies  can  affect  the  position  of  tbeir  common 
oentre  of  gravity.  I  flattered  myself  before  I 
made  this  apparatus  that  I  had  a  fairly  clear  ap- 
prehension of  the  law;  hut  it  waa  fog  compared 
to  what  I  eaw  when  the  foolish-looking  toy  waa  in 
lotion.  Most  heartily  do  I  recommend  all  who 
puzzle  over  laws  of  motion  and  matter,  or  in  any 
way  regard  such  things,  tomake  it  for  themselves. 
Mr.  Potter,  1  am  sure,  wonld  find  it  (hrowlight  even 
on  the  moon.  Before  the  toy  had  lost  the  first  frssh 
charm  of  novelty,  he  would  ask  himself,  What 
Will  happen  to  the  earth 'a  water  when  it  reaches 
the  moon,  will  not  the  far  greater  pull  of  ths 
•arth  fetch  it  back  again  ?  But  perbapa  I  rate 
the  thing  over-highly.  Let  me  suggeat  two  variant 
forms.  For  the  hole  through  which  the  marble 
drops, substitute  a  transverse  stop;  pat  the  slide 
an  rollers,  and  fire  the  thread  (I  find  sharp  scissors 
aa  good  aa  fire  for  any  ordinary  use).  When  the 
marble  reaches  the  stop,  what  happens  ?  .Secondly, 
remove  the  bands  and  slider,  and  shoot  the  marble 
down  the  slide  schoolboy  fashion.  Agsiu,when  it 
hits  the  stop, what  happens? 

I  don't  think  "  Ursa  Minor''  makes  hia  meaning 
quite  clear  (or  perhaps  he  does  not  mean  clearly). 


e,  that 


i  the 


a portent 


factor  in  the  example  quoted  . 

As  to  paraffin  lamps,  a  lamplong  disused,  brought 
oat  in  aa  emergenoy  is  exactly  in  the  condition  to 
produoe  disaster.  The  holes  through  which  the 
air  should  pass  to  cool  the  burner  are  all  ohoked 
with   charred  wick  and    dost   juaksd  in  {Nuaffis 


which  rapidly  heat  and  give  off  stinking  vapours, 
and    possibly    ignite.     Small    wonder    if    a  glass 

fount  cracks  or  even  explodes  under  these  oondlf 

Bat  that  a  fairly  well-made  metal  lamp  eve 
ploded  I  have  never  seen  asserted.  The  explosions 
in  the  papers  are  nearly  all  upstttinga  or  orae'"-  ' 
of  vary  cheap  glaaa  lamps.  Ths  email  sizi 
common  flat  wick  burners  burn  equally  well  with 
any  cotton  near  about  the  right  size.  I  have  seen  a 
fin.  tnbe  with  a  ,in.  wick.  On  blowing  out  the 
lamp  a  great  rash  of  flame  issued  from  the  body  of 
the  lamp — thin  in  a  solid  bronze  lamp;  in  a  glaai 
one,  disaster  might  have  followed.  The  only  so 
called  explosion  of  a  metal  lamp  I  have  read  ol 
was  asoldered  tin  lamp,  in  which  some  very  light 
oil  fired  and  melted  the  solder  seams.  Again,  a 
lamp  should  be  heavy  enough  not  to  Bpaet  vary 
easily,  and  then  it  is  also  hsavy  enough  to  put 
itself  out  if  it  be  upset,  and  gravity  is  far  more 
certainly  automatic  than  any  spring  extinguisher. 
Kensington.  W.  A_  B.  B. 

HANDY  STOOLS. 

[28589.]— I  MUCH  doubt  whether  many  bench- 
men  among  the  readers  of  tba"E.  M."  would 
trust  themselves  on  the  uncomfortable-looking 
perch  suggested  by  "  Ursa  Minor."  To  me  it  looks 
the  most  rickety  contrivance  that  any  workman 
would  trust  himself  on.  As  a  pedestal  for  a  table 
it  may  do  well  enough ;  but  with  a  longer  stem 
and  stouter  socket.  I  cannot  see  the  advantage  of 
the  large  screw,  which  is  sure  to  work  shaky  after 
a  little  wear.  Let  me  advise  all  who  have  to  sit 
long  for  any  work  requiring  a  steady  seat,  with 
facility  of  bodily  motion  right  or  left,  to  oonstrnct 
one  as  nearly  resembling  an  ordinary  riding  saddle 
aa  possible.  Tbst  is  to  say,  the  legs  of  the  work- 
man should  be  on  each  side  of  the  seat,  instead  of 
iu  front.  Instead  of  a  square  or  round  top,  take  a 
piece  of  wood  lZiu.  long,  Kin.  wide,  and  lin.  thick; 
nail  a  atrip  of  carpet  or  canvas,  of  not  less  than 
Sin.  wide,  along  each  side,  and  hard-stuff  it  till  it 
is  quite  round  along  the  ridge  of  the  seat.  This 
may  be  set  upon  foot  legs  or  three,  like  any  other 
stool.  But  the  ease  and  handinesa  of  suoh  a  stool 
would  not  be  believed  until  it  is  tried,  and  it  is  just 
as  useful  for  a  desk  stool  as  for  the  work-bench. 
Nothing  can  be  cheaper,  or  easisr  put  out  of  the 
way  when  not  wanted.  And  even  those  who  do  not 
care  about  the  cost  will  find  this  tha  only  true 
position  for  any  work  where  standing  is  not  abso- 
lutely necessary.  A  cross-bar  msy  be  put  in  front 
of  the  fore-legs  if  too  high  for  the  feet  to  rest  an. 
I  invented  it  some  years  ago,  aa  a  driving-box,  in- 
stead of  the  very  unsafe  lean-to  cushion.  It  gives 
the  same  grip  as  on  horseback,  and  if  the  wheel- 
horse  tumbles  head  over  heels,  the  coachman  need 
not  be  dislodged  with  the  violence  inevitable  from 
the  ordinary  cushion.  I  can  speak  from  long  ex- 
perience, and  I  am  sure  many  of  our  leaders  will 
thank  me  for  the  hint. 

John,   Hampden. 

P.S.— If  need  for  a  driving-box,  the  cushion 
would  be  made  to  resemble  an  ordinary  saddle,  and 
also  for  the  workshop,  where  6s.  or  St.,  more  or 
less,  would  be  no  objeot.  The  one  I  first  described 
would  be  made  for  Is.  or  Is.  tid. — J.  II. 


POLISHING  AND  NICKEL  PLATING. 
(CoWinHed  /mm  page  106.) 
[28590.J— Sow  it  will  be  seen  that  the  require- 
ments of  a  good  plating  machine  are  suitable 
electro-motive  force,  coolness  in  working,  and  no 
liability  to  reverse  current.  These  three  qualities 
are  essential,  and  shoujd  be  Insisted  on.  Next,  it 
will  be  fonnd  that  a  compound-wouad  machine 
will  keep  the  E.M.F,  almost  constant  under  the 
ever-varying  conditions  of  a  plating 


li.il.sai 


trouble  to  manage,  and  o 
repairs  that  two  would  do,  and  lastly,  a  strongly- 
built  and  compact  machine  has  generally  less 
vibration  and  longer  wsar  in  it  than  some  of  the 
light,  fancy- built  ones, 

I  might  say  a  few  words  on  indicators,  aa  they 
e  now  used  in  many  plating  shops.  They  go 
iiier  many  names,  from  the  old- fashioned  "gal- 
.uometer''  or  "  vultameter  "  to  the  high  fal Mm' 
■  dynamo-eleetrio  pressure  meter." 

Any  voltameter,  no  matter  what  name  it  no" 
practical  use  when  fixed 


in  the  n 

dynamo  gives  s  deflection  of  365"  roun 
a  usual  working  defleotion  is  920'.  1 
tion  suddenly  or  gradually  falls  a 
something  is  wrong  either  in  the  maob 
vat  circuit.  It  can  be  localised  insc 
connecting  the  main  leads  behind  the 
If  the  machine  ia  right,  the  deflect. 
205°,  and  I  look  for  a  loose  joint  am 
neotors  on  the  vats.  If  the  deflee 
increase  wbsn  the  short  circuit  ws 
should  know  the  fsult  is  inthemacbin 
first  try  the  adjustment  of  the  brushes, 
nine  times  oat  of  the  hundred  this  j 
I  get  the  265°  deflection,  and  then  ti 
circuit  off ;  it  drops  down  to  the  22 
keens  so  till  something  require*  atteni 
Should  recommend  all  platers 
be  adjusted  I 
can  be  seen  from  an; 
ed  to  the  wall. 
no  magnetised  needles  ii 
chance  of  it  varying  iu 
very  sensitive.    It  not  only 


istrumant. 


.plosion  in  a  modern  "Otto" 
artiole  put  in  or  taken  out  of  tha  vsi 
-'-■flection.    The  pointer  moves  three 

e  circle  270",  or  at  ths   point,  abo 
there  is  plenty  of  scale  to  show  very  li 


It  of 


tnalm 


the  dynamo.     Trne,  it  show*  in*  H.M. !■'.,.(  J  vriiiri 

but  it  gives  no  idea  of  wu-'  '-  "—  =—  "- ' 

vat.    The  dynamo 


B    Of 


snt  al 


l  thr» 


e  all  right  and  t 


this  whether  the  machine  ia  connected  to 
■  «  U  is  not,  so  of  what  use  is  it.  to 
The  plater  requires  an  instrument 
that  shows  the  current  flowing  through  vats — an 

>t a  glance  then  what  he  ia  doing, 


Now  we  will  fetch  our  work  out 
follew  it  through  the  finishing  prtwai 
eonnoot  the  hanging  wires  from  the 
article  out  of  the  solution,  and  swiL 
water,  drain  off,  and  plunga  inbs  the  boi 
then  lift  out  and  drain  off  again,  and  i 
sawdust;  oover  up  so  that  every  part  get 
lleiieat  till  the  vat  is  cleared. 

Now,  if  the  current  waa  right,  ws  sh 
deposit  with  a  bright  but  yellowish 
igns  of  roughness  at  the  points  or  ed 
ppearance  of  atripping  off,  and  shall  1 
■a  to  tha  polishing  lathe  again. 

Having  fixed  a  calico  map  to  the  spi 

,  small  quantity  of  the    rouge  compo, 

mep  over  the  surface  ef  the  plated  ■ 

perfect  black  lustre  appears.    Then  tal 

down  mop  and  rouge  powder  and   go  i 

;ain,  and  the  appeaiance  should  be  pel 

In  this  last   process  the   articles  a 

hsndled  with  the  bare  hands,  no  matte) 

icy  may  pretend  to  be.     Hold   with 

itue  paper  round  it,  and  you  will  be  ri 

Should  the  deposit  peel  off  during  tb 

must  be  done  again  from  the  cesemen 

iionnt    of    patching    will    make    it 

Stripping    ia    caused    either    by    not 

:tiole  perfectly  clean  before  plating,  w 

io  much    nickel  on,    or    by  using  to 

E.U.F.    The  slower  the  depeeit  tha  I 

id  the    greater  thickness   may  be  pi 

i thing    but    experience     can    teach 

medium,  and  when  you  have  learnt  it; 

kind  of  deposit  to  suit  the  class  o: 

a  in  hand.     As  an  example,  whitenir 

ferrules  and  plating  surgical   instrumi 

'wo  extremes.    In  the  one  case  almost 

ronld  do,  but  in  the  other  it  must  be 

A  surgeon  would  look  tliewayi  at  a  pail 

having  curls   of   nickel    witn    their  I 

standing  about  them.    Or  take  the  case 

knife  :  if  the  deposit  was  hard,  the  first 

used  would  spoil  it.    In  tha  case  of  plsi 

L  ~ing  handles,  each  as  fruit  knives,  Ac. 

it  be  used  in  the  cleaning,  as  you  soi 

these  handles  in   potash  or   scald  thai 

plating. 

Now,  in  conclusion,  let  me  warn  all  i 
plating  shop  leech.  Ha  is  a  man  past 
of  life  that  has  'had  all  the  beat  j 
country  "  (and  could  never  keep  one  of 

"  It  will  pnt  your  solil 

lever  wrong).  "It  will  n 

eeisted  the  bait  so  far 
from  fire  shillings  to  bs 
and  for  a  shilling  he  will  "clean  all  t 

J  put  the  place  to  rights." 

ware  of  him,  for  he  has  a  way 
i  in  cyanide  solutions,  and  put 
arbonate  of  iron  in  a  nickel  u 
I  If  yon  are  in  doubt  on  any ; 
query  shall  have  the  bsst  attention  of 
{To  it  eemllimtd.) 


dirty  connection  or  other  fault, 

Machine,  showi 
of  the  right  kb 


■if  it 


LOCOMOTIVES. 
[iSuM.]— I  HAVE  read  the  interest! 
by  Mr.  C.  11.  Martin,  and  also  tha  art* 
Aiioineerto  which  your  correspondent,  "i 
refers,  pane  101,  No.  28560,  and  1  am  (Is! 
that  speeds  of  over  80  mile*  an  honr  sis  I 

It  is  very  easy  to  talk  of  running  st  W, 
miles  an  hour ;  but  if  the  resistance  and 
pressure  be  taken  into  account,  the  i»l 
uf  attaining  anything  above  80  ail* 
becomes  apparent.    I  have  oaiatnliy  us 
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t  inclines  in  tbi 
n ;  bat,  from  m< 
per  travailed  it  i 


down  ill  the  in 
during  the  put 
I  find  that  I   h 

rwd  than  7*1  mi 
up  for  ■  vary  abort  distance.  It  will  be 
prentice  that  speeds  of  00  milei  an  hour 
srds  are  seldom  attained  upon  the  level  by 
trains,  although  70  to  73  miles  an  hoar 


r.blo, 


anient 


Feral  brake  triali,  and  also  when  riding 
jiuea,  I  have  obierved  that  when  the 
{ lever  hm  been  put  forward  to  obtain  a. 
peed,  the  pace  hai  at  once  been  reduced, 
the  fast  that  the  engine  could  uot  get  rid 
sihsnet  steam  quickly  enough— and  tbia 

smea,  inside  ojlindeis  ISin.  diameter,  and 
la  placed  between  them, 
ot  agree  with  "  Scientific  "  that  the  ezpan- 
leam  is  pushed  to  its  full  extent,  nor  that 
ipound  engine  i*  the  proper  principle  to 
)n.  It  ia  a  well-known  fact  thai  upon  the 
ind  North- Weatem  Railway  the  "  Precc- 
laes,  having  oylinders  17  by  24,  with 
""'    e  overpowered  by  " 


and  for  those  whi 

jokini  forward  to  boinr  l" 

futuri . 

driven  and  firemen  should,  I  oonsider,  be  i 
itrictly  "  practical  "  character  ;  it  should  be  m 
upon  the  locomotive  by  a  practical  man— tha 

I  know  myself  several  engine-drive  re,  as  praot 
and  effioient  men  as  can  be  found,  yet  they  an 
scholars,   and   would  absolutely   fail  to  pass 


Railway  men  hai 
title  teats,"  with  r 
with  dota  and  wool 


augh  of  " 
i    eyesight    ■ 


lengii 


uof  gi 


apouuds  were  therefore  introduced.  1j 
mpariton  between  the  two  principles 
innot  be  made  so  long  as  the  boiler  pn 

ild  be  interesting  to  know    what  rem! 

given  by  the  "Precedent"  elasi  if  th. 
essura  were  to  be  inoreased  to  that  of  t 
ids.  It  would  also  be  interesting 
what  results  could  have  been  obtained  : 
f  the  Compounds,  a  much  larger  edition 

Precedent  class  had  been  constructed, 
lylindars  18}  or  13iu.  diameter ;  strol 
iving-wheelb  of  Oft.  Sin.  or  7ft,  diamete 
B  a. boiler  pressure  the* name  as  tl 
da  — namely,  17Mb.  There  can  be  i 
engine  would  be  powerfi 


k  the  hea 


no  reason  to  suppoie  that  it  would  not  d 
11,  or  better,  and  as  cheaply,  as  any  eon: 
igine.  It  will  also  be  remembered  that  i 
'e  with  three  oylindera  and  three  seta  of 

than  an  engine  having  only  two  oyli 
lerefore,  even  granting,  for  the  sake 

i  cud,  we  have  to  consider  whether  the 
ing  (if  any)  in  coal  repays  for  the  extra 
m tructiou  and  maintenance. 
?gard  to  the  increase  of  boiler  pressure  to 
Scientific  "   refers,  I  may  say  that  I  am 


lamtamod,  the  engines  must  bava  mom 
ge  cylinders,  and,  above  all,  larger  fire 
Be  value  of  a  large  fire-grate  and  amplt 
leitiug  surface  oau   hardly  be   over-estl 

Clement  B.  Stretton. 
Ingineer,  Associated  Society  of  Engina- 


IOATB8  FOR  ENGINE  DRIVERS, 
e  that  your  com- 
er," p.  101  {letter 
i  of  your  readers 
it  with  re f arenas 

Sof  "  certificates  "  to  engine-drivers, 
oee  in  charge  of  boilers.    Loo 
emen  and  firemen  do  not  appear  to 
subject  that  careful  consideration  which 
anoe  to  them  deserves,  and  it  will  be 
great   regret  if  any  Rill  is  allowed  I 
.w,  wbioh  may  in  any  way  turn  out  I 

ry  proper  that  all  persona  who  have  th 
snob  an  important  power  as  a  ateai 
aid  be  efficient  in  their  duties,  and  fully 
1  the  dangers  that  negleot  may  cause. 
1  does  not  appear  to  have  been  printed 
i  nor  ean  it  be  known  what  alterations 
leuts  may  be  added  during  the  time  it  i> 
rough  the  House.  Those  who  advocate 
■eui  to  consider  that  enginemen  should 
prove  of  the  "principle,  leaving,  minor 
ce  afterwards  arranged.  Bat  enginemen 
efully  refrain  from  expressing  an  opinion 
know  distinctly  wbat  kind  of  examina- 
will  be   required  to  pus,  and  also   by 


"  An  Old  Kxpi 
s  directed  the 

n-OW;of«Derti 


these  eyesight  testa 

been    unfairly    applied,  and   made  use  of  simply 

It  hai  been  contended  by  some  that  t 
would  be  of  value  in  case  of  a  "  strike  " 
without  a  cerliJictUe  could  work  an  engine 
however,  is  entirely  wrung,  as  befure  the 
allowed  to  pasa  a  clause  is  to  be  added  to  suspend 
its  action  during  such  a  dispute. 

It  has  also  been  considered  by  son 
possession  of  a  '■  certificate  "  will  enabli 
to  obtain  a  higher  rate  of  wages.  This 
very  douhtful.  It  is  a  well-known  fa 
wpply  of  locomotive  drivers  and  firec 
ceedg  the  demand,  and  ID  long  aa  that 
I  fail  to  see  that 


From  these  few  n 


two-edged"  sword  hanging 


that  railway  men  will  neither  oppose  nor  support 
the  Bill  until  they  are  in  full  possession  of  the 
details,  nor  until  they  ascertain  whether  the  Bill 
will   be  of    advantage  to  them  or  detrimental  to 

Clement  B.  Stretton,  C.B. 

TWISTIHG1    TREES    AND    TWINING 

PLANTS, 

128593.]— It  may  be  of  interest  to  "0.  J.  L." 

and  others  who  have  written  on  the  above  subject 

direction  made  by  Darwin  in  hie  works  on  "  The 
Movements  of  Plants"  and  "Twining  Plants." 
introduction  t 


riving  the  re  tolls 
win  arrived ;  the  r 
e  especially  com  pot 


The  aubjac 


e  particularly  interesti 
ud  conclusions  to  whi 
nainder  of  the  books  ■ 
d  of  descriptions  of  1 
methods   of  experimei 


r  anything  li: 

>n  of  oreepere  and  the  ari. 

accompanies  it  (and  which  is  the  same  in  kind  i 


le  results  arrived  a 


the  spiral  t 


lately  c 


.ilioatea"    for    drivers  and  firemen  are 

irove  that  Mr. baa  been  a  driver 

Railway  for  a  certain  number  of  years, 
e  is  an  efficient  man,  then  there  can  be 
in  whatever  to  the  Rill,  and  the  posam- 

ccrtificate"  may  prove  of  uae  and  val 

er  thereof. 

n  the  other  hand,  drivers  are  to  be  pot 

stiff  examination  as  to  a  number  of 
natters  with  regard  to  points  of  theory 
h    aven    locomotive    engineers    cannot 

I  am  of  opinion  that  it  will  be  a  very 


Introd  action), 
e  latter  is  more  or  less  incidental,  arising  from 
ternal  causes,  especially  obataoles  in  the  upward 
growth. 

The  question  of  the  twining  plants,  with  very 
many  experiments,  is  most  fully  discussed  in  the 
work  bearing  that  name;  while  for  exhaustive 
treatises  on  the  question  *bf  the  spiral  twisting, 
Darwin  refers  to  H.  de  Trie*  ■  Arbeiteu  dos  Bot. 
Institute  in  WUrihurg,"  Heft.  iii.  pp.  331-836, 
and  Sachs  "Textbook  of  Botany,"  English  trans- 
lation, 1(175,  and  an  article  on  twisted  trees  in 
the  "  Scottish  Fauna,"  about  770. 

J.  Barclay  Lloyd,  Isthmian  Club. 

INDIAN  AND   CHINA   TBA. 

[SeoSM.J— I  AM  afraid  your  correspondent,  3.  E. 
Peal  (latter  So.  U854U),  writes  under  eeveral  mis- 
apprehensions which  1  would  like  to  controvert. 

Placing  such  weight  as  he  does  on  tho  purity  of 


India* 


imply  t. 


b  Chin 


pure,  while  in  the  case  of  the  latter  his  argument 
to  the  plentifulnees  of  tbe  tea-leaf  (of  one 
ality  ur  other)  applies  equally.  Besides,  since 
9  Adulteration  Act  came  in  force  Government 
ipectors  see  that  all  tea  entered  for  consumption 
genuine,  and  they  are  aided  by  tbe  watchful 
He.  It  is  not  the  ease  that  the  difference  between 
i  price  on  tbe  market  and  the  retail  price  ia  so 

great  as  represented.    On  the  contrary,  in  most  in- 


does  not  fetch  it,  Indian  tea  varies  infinitely  in 
quality.  The  market  is  the  oruoible  in  which  art) 
tried  aide  by  side  the  products  of  gardens  in  ever; 
district  of  India— to  the  extent  of  7,000  or,  it  may 
be,  10,000  paokagea  in  one  day.  The  samples 
representing  these  miy  be  probably  300  or  400; 
they  are  carefully  tested  and  valued  by  hundred* 
of  expert*,  and  tbe  values  marked  in  tbe  cata- 
logues. The  buyers  are  in  eager  competition,  try- 
ing to  secure  thair  respective  choices  under  or  at 
the  value  fixed.  Of  the  teaa  secured,  samples  era 
drawn  and  sent  to  representatives  that  very  day  to 
be  turned  over  as  quickly  as  possible.  The  compe- 
tition reatricte  the  profit,  and  if  the  teas  are  not 
soon  sold  they,  as  a  role,  "go  off  "  in  freshness,  and 
perhaps  the  tails  of  tbe  parcels  are  sold  at  Id.  or  2d. 
perlb.loas.    Why  the  members  of  the  tea  trade  in 

huge  ring  "  and  "pure  speculators"  I  do  not  under- 
stand. They  certainly  apply  marvellous  skill  in 
valuing,  and  intense  energy  in  distributing  to  re- 
tailers tea  on  tbe  otosest  terms.  It  is  quite  true, 
however,  that  "outaide  speculators  '  have  often 
burned  their  fingers  buying  importers1  teas,  and 
also  in  importing  tea.  I  do  not  wish  to  disparage) 
certain  growths  and  qualities  of  Indian  tea,  but  it 
would  interest  me  much  to  have  the  opinion  of 

"strength"    in    Indian    tea,    whether    tannin  or 


[38595.]— CAN  any  of  your  numerous  micro- 
scopnta  inform  me  how  to  compare  the  English 
and  Continental  nomenclature  of  objectives  ? 

In  Swift's  Catalogue  lin.  with  an  A  eyepiece 
magnifies  50  diameters. 

Ziess'  16  millimetres  focal  length  with  So.  4, 
which  1  suppose  corresponds  to  an  A  eyepiece, 
magnifies  02  diameters. 

Reicherts,  in  his  Catalogue,  has  an  objective 
No.  3,  15  5mm.  focal  length,  curreiponding,  so  he 
says,  to  (in.,  which,  with  his  So.  L  ocular,  magni- 
fies 50  diameters.  So  that  yen  aee  a  lin.  is  equal 
to, in. 

If  some  render  would  kindly  make  a  list  of  the 
English  and  a  oorreaponding  in  puffer  Continental 
objectives,  also  show  the  corresponding  apertures, 
'  am  aura  it  would  simplify  matters,  and  assist 
Lany  who,  likemyself,  era  struggling  miorosoopiata. 
A  Con*  tain  Reader. 

MICROSCOPICAL  -TO  KB.  NELSON. 

[28506.] — I  TRIED  to  ohtein  an  approximate 
itimate  of  the  aperture  of  a  water  immersion  }t 
ie  other  day,  by  tho  following  plan:— Having 
let  of  water  on  the  trunt  lens,  after  a 
iplet  of    a  fairly  h 


E laced  a  droplet  0: 
iw  trials  I  gi't 
.pherieBl  |— 

ingle  of  12. 


,  by  i 


a  oft' 


little  trigonometry,  I  obtained  an 
1l>',  when  tbe  images  of  the  Semea 
srgina  of  the  back  lens.  1  took  care 
that  the  images  were  well  within  the  margin.  This 
would  result  in  an  aperture  of  about  1-18  S.A. 
And  I  do  not  think  the  leua  can  have  ao  muah— 
..    judging  froc 


ptltucida. 


10  waeLaer  my  pian  was,  ur  was  uot,  faulty.  I 
should  like  to  compare  the  measurement  with  the 
result  given  by  Abbe  apertometera,  bat  do  not 
possess  the  latter. 

I  am  of  opinion,  however,  that  the  lens  in 
qneation  must  have  fully  l'O  N.A.,  aiuce  I  can  get 
background  illumination  by  means  of  the  extreme 
marginal  light  from  my  Abbe  illuminator  of  S.A. 
|-2,  care  being  taken  to  connect  the  front  of  tbe 

I  would  also  like  to  know  of  the  haul  aptrlured 
objective  wbioh  baa  undoubtedly    rssolved  -dni/jAi- 
-'  ■■■-!,  Aooordingto  tbe  table  in  the  Jficroicopic/U 
ai,  150'  dry  ought  to  do  it, 

Fraa.  D  Afien. 


[2S.VJ7.]  —  ''C'HLTuMA.N',"in  query  04811,  raises 
.  pertinent  quea  Eiuii, '-ne  *  Imii  Liors.nuly  needs  clear- 
ing up.  I  agree  with  Mr.  Bottone(ciJe  his  reply  last 
week)  that  querisuor  '"" 


enefit  by  reading  other 
iswers  than  tbosa  to  their  especial  queries.  I 
ish  to  add  some  remarks  uf  my  own  on  this  aub- 

In  the  firat  place,  as  regarda  names.  Most 
ooila"  have  primary  and  secondary  wires  in  vary- 
ig  proportions,  though  for  medioal  or  "  shocking  " 
purposes,  one   coil  is  generally  enough,  using  the 

Now,  a  ooil  having  primary  and  secondary  ia 
than  that  for  whioh  the  same  quality  oould  be  variously  called  an  induction,  intensity,  spark, 
obtained  through  the  trade.  Each  grower  of  shock,  medical,  or  RuhmkorS  coil,  or  simply  coil 
Indian  tea  seems  to  think  bis  own  garden  perfect  alone,  with  resultant  contusion  in  the  minds  of 
tea,  worth  a  high  pries,  and  is  disappointed  if  it  |  novices.  , 


126 


ENGLISH  MEOHAMO  AND  WORLD  OF  SCIENCE  i  No.  1,202. 


Ajkii.  5,  TBS. 


Why  not  have  a  definite  ninn — t.g.,  direct 
transformer — "dirtct,"  to  distinguish  It  from 
*■'  alternate  "  transformers,  u  Deed  id  electric  light- 
ing? An  intermittent  direct  current  being  Died  in 
the  fint  instance,  an  alternating  currant  in  the 
Mcond  instance. 

Nut,  regarding  tize  and  number  of  turn!  of 
primary.      The    object    ia— greatest    magnetiaing 

power,   or,  which    it   tbs  same   thing,   

number  of  amp. 
battery  power  oi 

In  alternate  transformers 
great  attention  ia  paid  with 

closed    magnetic    circuits,    -muu,     «    i.ujuui 
■hould  know,   increases    the   efficiency    by  facili- 
tating the  rapid  magnr'-'-'' 
of  the  iron. 

Why  not  apply  thia  principle  in  the  consti 
Of  "direct  transformers"  or  induction  ooili 
count  there  are  increased  difficulties  and 
Involved  ;  ytt  I  feel  sure  suoh  would  be 
teted  for  by  greatly  -increased  effii 


v.ilalJe 


Una 


I  think  discus 


i  thia 


abjer, 


nat«d  line 
each  other,  in  a  vessel  of  dilute  a'nlphurio  acid,  and 
th*  outside  terminate  of  the  plates  be  connected 
by  wiree  with  a  quadrant  electrometer,  or  a  con- 
densing electroscope,  it  can  be  shown  that  the  two 
plate*  are  at  different  potentials,  the  copper  being 
positive  to  the  sine.  If  the  vessel  be  insulated,  the 
Hopper  can  be  shown  to  be  positive  to  the  eartb, 
and  the  zino  negative  to  the  earth.  If  ■  Daddy  ' 
{letter  28571)  will  bear  in  mind  that  the  terms 
positive  and  negative  are  need  to  define  the  direc- 
tion in  which  the  current  is  supposed  to  Bow — 
Til.,  bom  positive  to  negative,  he  will  no  longer 
End  it  necessary  to  be  pnuled.  In  the  cell  the 
Current  flows  from  the  line  to  the  copper,  therefore 
the  lino  is  +  and  the  copper  -.  Outside  the  cell 
the  current  flows  from  the  copper  to  the  sine,  and 
therefore  the  copper  terminal  is  +  and  the  zinc 
terminal  — .  8m. 


negative  to  the  exciting  liquid  in  the  cell.     It  is  so 
because  it    has    an    affinity    for   one   of   the  ioni 

t  oxygen)  in  tht  liquid.    The  difference  of  po lentil 
etween  the  line  and  tbe  liqnid  is  measured  by  tht 


u  at  t 


*  of  < 


U  we  carry  the 
■tap  further,  we  eea  that  copper,  and  even  platinum 
or  carbon,  are  also  probably  negative  to  the  liquid 
in  ao  far  aa  they  have  any  affinity  for  oxygen  ;  but, 
therefore,  to  a  much  less  extent  than  line.  This 
point  may  appear  clearer  if  we  take  a  cell  com- 
posed of  sodium— water— line,  in  which  the  current 
will  flow  from  sodium  through  the  liquid  to  zinc. 
Or  a  cell  of  carbon— fused  nitre — copper  at  a  red 
heat,  in  whioh  the  current  Bows  from  carbon 
throtigb  the  liquid  to  copper.  The  carbon  being 
Violently  attacked  and  consumed  at  this  tempera- 
ture. In  these  cases  tbe  liquid  is,  of  course,  more 
positive  to  the  sodium  or  carhon  than  to  the  line 
Or  copper  ;  hence  the  direction  of  current. 

In  the  ordinary  cell,  however,  tbe  affinity  of 
platinum  or  carbon  for  oiygen  may  be  practioslly 
neglected,  and  hence  they  may  b*  supposed  to  act, 
u  "  Daddy "  aays,  merely  aa  collectors  of  the 
onrrent  from  the  positive  liquid,  and  may  be  taken 
as  at  sensibly  the  same  potential  aa  the  liquid, 
Although  this  hypothesis  has  been  advanced  before, 
it  doss  not  »lm  to  be  generally  accepted,  owing 
Largely  to  the  absurd  theory  of  "contact  electri- 
oity,"  which  supposes  zinc  to  becoms  positive  to 
oopper,  carhon,  platinum,  Ac.,  by  merely  touching 
theee  metal* ;  whereas  in  the  experimente  of 
Volta  and  others,  supposed  to  lead  to  thia  conclu- 
sion, the  electric  state  of  the  metal*  is  not 
nueatnred  at  all,  but  only  that  of  the  film  of  oon- 
denaad  gas,  or  moisture  on  their  surfaces.  This 
moisture-film  ia,  of  course,  positive  to  tbe  zinc  or 
other  oiidiaable  metal :  hence  tbe  mistake. 

In  a  paper  by  th*  present  writer,  published  in 
tie  Proceed™.,,  of  the  ftovi]  Society,  Vol.  XLL 

r.  248,  thia  nart  of  the  lubject  Is  treated  more 
ally.  An  abstract  of  the  paper  appeared  in 
English  Mli'ijanil,  No.  1,126, 

Belfast.  J.  Brown. 

A  CHEAP  BUT  EFFICIENT  FORK  OF 
WIMSHUR9T  INFLUENCE  MACHINE 
—HOW  TO  MAKE  IT. 

[28(100.]— IT  will  require  8ft. of  matchboard,  (in. 
thick,  7in.  wide,  1ft.  of  hardwood,  Jin.  thiuk,  7iu. 
Wide,  9ft.  of  brass  wire,  Jin.  or  jin.  diameter,  four 
brass  knobs,  sheet  brass,  ain.  by  71ia.,  for  sectors, 
nine  large  cotton-reels,  Mb.  gunshot,  smalUire  two 
ordinary  white  glass  bottles,  piece  of  tin,  2Jft.  of 
tteel  or  iron  wirw,  marine  glue,  4c. 


The  *Uud  ia  made  like    a   hoi  without  tt 
bottom.  Sin.   deep,   2Gin.  long,  Sin.  wide;  a.  ._. 
end*  are  made  two  boies,  just  wide  enough  to  take 
the  bottles  (see  drawing). 

Insulating  pillars  are  two  common    light  glos* 
bottles,  with  a  good  coat  of  shellac  varnish  ins" 

aide,  about  an  inch  thick  ;  alto  2Jlb.  of  fine  gi 
shot.    On    the    outside  about  iiiu.   of    tinfoil. 


im-i  ir 


t,  ia 


fongar 


itter.    Let  a  piece  of    wood  take   the    place 
corks,  with  a  hole  in  the  centre  ;  small  cottou-reels 
will  dowel],  filed  in  with  marine  glne.  Onthei 
fitted  the  hollow  parts  of  two  brass  knob*,  am 


discharging  ro 
in  pieces  of  br 
U.  just  long  M 


with 


filled  with  gi 

Discs  are  mads  of  plste-glasa  Jin.  thick,  ISgin. 
diam.  ;  either  on*  hols  about  lin.  is  drilled  in  the 
centre,  or  one  just  large  enough  to  let  the  braas 
tube  through,  and  two  email  ones  to  receive  acrews 
for  aorewing  disc*  to  boaaes.  These  are  drilled 
with  an  ordinary  steel  bit,  holding  tbe  drill  in  a 
slanting  position,  keeping  the  bole  well  supplied 
with  paraffin  and  salad  oil.  This  done,  give  them 
a  good  coat  of  shellac  varnish. 

Sectors  are  out  from  eheet  brat*  j  they  are  Hta, 


long.  4  in 
marine  glue 


on  an  equal  dial 
-  *S  edges;. 


will 


n.  of  braes  tubing, 


Bosses  and  spindle 
9Jin.  of  steel,  or  iron  wire, 
■  in.  from  each  end  drill  a  small  bole  to  receive 
aorewa ;  those  are  to  secure  spindle  and  tube*  to 
stanchions.  On  each  end  solder  binding  screws, 
straight  form,  with  removable  nut,  to  bold  neu- 
tralising rods  in  their  place*.  Remove  the  spindle, 
and  cut  the  tube  in  the  centre,  and  at  ljin,  from 
each  eud,  on  the  long  pieces  fit  the  large  cotton 
reels  to  form  bosses  and  pulleys.  Disci  are  first 
filed  with  marine  glue,  then  screwed  on.  Use  good 
metal  brushes  on  neutralising  rode.  It  will  be 
aeen  that  a  machine  aa  thus  described  need  not 
ooat  more  than  13a.  or  14k  and  if  properly  con- 
structed will  give  a  Tin.  apark. 

A  few  words  about  working  the  machine:  To 
get  th*  longest  tpark  I  find  it  best  to  have  the 
neutralising  brushes  ahoutSin.  apart,  and  the  plate* 
about  jin.  apart,  the  discharging  balls  much  larger 
than  usual,  and  the  machine  driven  slowly  for  a 
few  seconds,  then  rapidly,  till  diatharged,  the 
report  being  very  loud  from  my  machine.  I  have 
had  no  trouble  to  get  a  7in.  apark  during  tbe 
frosty  weather,  and  sometimes  Sin. 

So  many  readera  of  tho  "  E.  M."  have  written  to 
me  for  detailed  information,  that  with  tbe  Editor'* 

valusble  paper  may  be  interestiug  to  others  alio. 


INCANDESCENT     LAMP3. 


disagreea  with  I 
great  deal  of  rt 
expect,  had  cap 
irbon  fill! 


of  my  opinions.  H*  haf 
on  hi*  aide,  bnt  haa  not 
e  of  lamp*  containing  otti 

will  ascribe  any  error*  I  may  make  to  thia  ssna, 

and  not  aa  an  intentional  misinterpretation.  1 
alluded  to  my  lampa  in  aerie*  for  central  statist 
lighting,  where  storage  ia  mote  costly  than  dopt 
cate  plant,  which  is  quits  as  great  a  safefnint 
againat  accident,  and  is  otherwise  more  *cct> 
mical.  The  lighting  station  of  the  fntnre  wOla- 
required  to  produce  beat  and  power  a*  well  at 
light,  so  it  will  neossiarilv  run  twenty-fonr  bo 
a  day.     Hence  storage  cells  would  be  only  an 


my  lampa  contain  gaastll* 
pressure,  but   I  do  out 
mtly  Mgh  exhaustion  otnbies- 


4.6  fully 

ike,   they   would    have   to    be  sold  at  a  higher 
ice :   and  would,   therefore   (vide    my  prevwt 
ighelt  economy,  regain  I 


letter),  to 

Again, 


r  life,  which  means  atalovn 


ted.  Atu* 
n  filament  incu- 
ifioant,-  but  if  on 
tame  colour  aa  arj 


toleonlar    bombardment,   which,  u 
fact,   ia    present   (although   only  » 

small  degree)  in  every  lamp,  it  -"-* 

temperature  at  whioh  a   carl 

deeoent  lamp  is  run,  it  is  ineig 

compound  filament  lamps   (wl 

whiter),  tbe  high  temperature  required  would  mat 

give  Indication*  of  tbe  bombardment  taking  pluc. 

If  "  Engineer,  Govan,"  likes  to  *end  ml  as 
address,  I  shall  be  pleased  to  send  him  a  limp  Id 
tear. 

Whilst  on  the  subject  of  incandescent  limps,! 
may  be  pardoned  for  pointing  out  soma  facts  rt 
understood  by  the  general  public,  as  is  proved  bj 

The  tint  of  these  is  as  regard*  the  village  us 
candle-power  of  lampa.  Has  anyone  ever  madtt 
satisfactory  two-volt  lamp  yet?  In  my  ophura, 
this  is  almost  impossible,  because  the  filament  aal 
to  be  so  short  that  but  very  little  light  is  obtaav 
abla.  To  look  at,  these  lamp*  appear  all  plitico 
and  no  filament.  Again,  it  it  very  difficult  to  (* 
them  all  of  even  colour,  whilst  their  MsWl 
wretohed.  My  sdvice  to  tbs  public  is — Never  Mf 
two-volt  lampa.  Four-volt,  or  even  three-**, 
lampa  are  much  more  tatiifaotory,  and  that 
economy  i*  greater.  Setting  aside  the  heirj 
current  lamps  for  series  lighting  (whioh  art  not  n 
the  market,  ao  f ar  as  I  am  conoerned],  eoonoaaal 
lamps  can  be  made  of  from  3|  volts  upwards. 

Another  point  not  noticed  by  the  public  it  lirp 
is  the  overrunning  of   lamps.     A  three-volt  bait 

circuit,  and  the  natural  oonseqnenoa  a  tost  Its 
lamp  is  quickly  deatroyed.  "One  volt  cannot  Bib 
much  difference  if  the  lamp  ia  an;  good  " ;  thtr* 
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erdiot  is  that  the  lamp  is  bed.  '  Thee* 
la  would  laugh  at  anyone  loaning  a 
mp   on    100-iolt   oiranit,   and  yet  the 

precisely  iimilar.  Theincreaseis  exactly 
•eroeutage  in  either  gate.    Thli  is  more 

with  a  fine  filament  than  with  a  stonier 
i  naturally  withstands  the  increased 

P»  ran  in  parallel,  lumps  of  16  to  75  volts 
et  economical.  Above  that  the  filament* 
and  beluw  46  volte  it  in  more  difficult  to 
ight  oandle-power. 

is  lilt  of  the  lowest  voltages  at  which 
i -power  can  be  satisfactorily  obtained:— 
indlc-power   8  volte. 

id  i  candle-power 6    „ 

id  It)    "        £       .'.'.'.'.'..'.'.    8    „ 

indle-power 10    „ 

„        „        13  to  18  volts. 

„  „         2i  to  SO  volts. 

ne  for  actual  candle-power,  end  ar 
'or  a  really  good  efficiency. 
i  mean  to  esy  that  then  are  advisable 
bat  are  the  loweet  at  which  lamps  of 
He-power  oan  be  made  except  at  fancy 
ich,  however,  pay  neither  the  maker 

Jay. 


LB   LXTHB-TO  "  W.A.aS." 

I— V BBC  well  done;   bat  the  left-hand 


behind  it.    Chairmakers   who  need 
i    lathes  seldom  bad  to  alter  the 
1  the  pieces  were  nearly  of  one  site. 
ptewere  mule  on  a  pole  lathe,  anc 
■oon  caught.    1  mast  add,  howevi  , 
'our  pole,  that  yon  will  not  find  it  eatie- 
;  thus,  because  yon  cannot  ehift  the  cord 
cr  end  of  the  wood.    The  ordinary  poll 
d  near  one  end,  and  rested  on  a  beam 


Mam,  and  B  another,  with  pivot.  The 
then  swnng  round  as  required  to  corns 
art  of  the  work.    The  pivot  was  a  big 


STATICS    AND     8TBBBBBS    ON 

IRON  CISTERNS. 
—THE  query  (64769)  of  "  J.  R.  G."  as 

er  pressures  on  an  iron  cistern  admirably 
i  the  mental  fog  in  whiob  even  the  most 
■Indent  invariably  finds  himself  en- 
ien  first  seriously  approaching  questions 

fog  he  may  long  grope,  and  from  it  may 
y  emerge  if  left  to  himself ;  and  yet  the 

fellow-stud  ant  may  lift  him  np  clean 
mm  and  for  all  in  a  few  minutes  I 
lardly  say  how  glad  I  should  be  if  the 
■lunations  I  am  now  going  to  offer  should 
fol  in  this  way,  not  only  to  "  J.  R.  G.," 
ly  other  minds  similarly  exercised. 

to  still -water  pressures,  or  hydrostatics, 
the  diagram) 


t  empty,  and  then  fall  of  water,  we 
reight  of  water  by  deducting  the  result 
from  that  of  the  second  experiment.  Thus 


m^tt^ 


-  ,'/*"■ 


we  find  the  actual  weight  of  a  cubic  foot  of  fresh 
water  Is  nearly  62glb.,  and  of  sea-water  is  641b. 

If  the  oiitern  contained,  Instead  of  water,  i 
onbio  foot  of,  say,  oak  (or  any  other  solid),  weigh, 
ing  641b.,  the  pressor*  of  that  oak  on  the  cistern- 
bottom  weuld  be  641b. :  and  there  would  be  no 
pressure  against  the  "  sidei "  and  "  end*  "  of  cis- 
tern. But  when  full  of  sea-water,  the  cistern 
bottom  would  experience  a  pressure  of  641b.;  and 
esoh  of  the  cistern  "sides"  and  "ends'1  would 
have  at  same  time  a  pressure  of  831b. ;  and  the 
cistern-top  (if  there  were  one)  would  undergo  no 
pressure  whatever. 

Against  the  "side"  or. "end"  of  cistern  let 
there  be  placed  (as  per  diagram)  a  three-cornered 
box,  or  container,  fall  of  water,  not  communicating 
with  oiitern,  hut  self-contained  ;  the  base  of  this 
box  being  of  equal  length  to  its  perpendicular 
height — vis.,  1ft  The  various  intensities  of  water- 
pressure  agsinst  each  of  the  "  sides  "  and  "  ends  " 
of  oistern  at  the  various  levels  may  now  be  cor- 
rectly represented  by  horizontal  lines  or  snows 
drawn  on  the  triangular  and  of  the  three -oornerec 
box.  Each  arrow  will  show  the  intensity  of  pres- 
sure at  the  particular  level  on  which  that  arrow  is 
drawn.  Between  the  longest  arrow  (lft.)  at  base 
of  triangle,  and,  so  to  speak,  the  shortest  arrow 
(nil)  at  apex  of  triangle,  an  infinite  number  of 
arrows  may  be  drawn,  representing  by  their  differ- 
ences ol  length  the  infinite  number  of  infini- 
tesimal differences  of  pressure  from  Maxdnlnm  to 

,   and  likewise   the 

■  »-m 

Let  the  student  examine  the  vertical  glass  tubes 
or  pressure-gauges  fitted  to  the  slanting  top  of  the 
threo-oornored  box,  and  he  will  find  (i!  the  box  Is 
full  of  water)  those  gauges  will  all  show  the  water 
up  to  the  top  level  of  the  water  in  the  box — i.e., 
up  to  the  apex  level.  Then  the  length  of  each 
honaoutal  arrow  will  be  found  to  exactly  equal 
the  height  of  the  water  in  the  tube  whioh  stands 
on  the  point  of  that  arrow,  and  in  this  way  the 
student  may  realise  that  the  horizontal  pressure  of 
water  Is  the  same  as  the  vertical  pressure  at  eaoh 
level.  And  so  it  cornea  about  that  the  mean  hori- 
zontal pressure  sgainat  "aides"  and  "ends"   of 


present  at  its  full  depth  ;  and  the  pressure  of  watt 
at  any  point  is  the  same  in  all  directions  at  onoe  {  a 
that  not  only  do  the  vertical  and  horizontal  pressure 
equal  eaoh  other,  bat  also  all  the  oblique  pressors 
of  every  angle  of  obliquity  have  the  same  later 
sity  as  the  vertical  pressure.  Thus,  if  the  watei 
gauges  on  the  box  were  inclined  at  any  angle,  still 
the  water  would  rise  to  its  level — viz.,  to  the  apex, 
if  the  box  were  kept  full. 

[Some  people  will  be  ready  to  ask,  "  Why  write 
facts  so  patent?''  Because  these  facts,  though 
patent  snough  to  the  cognosanti,  are  not  patent  to 
everybody.  Had  the  mighty  Romans  known  and 
realised  these  simple  facts,  they  would  not  i~ 
built  their  great  aqueducts.  And  we  of  the  1 
century  are  of  both  classes — via.  younger  and 
informed,  as  well  as  older  and  wiser.  We  doa'l  _._ 
know  more  than  the  Romans  knew.  There- 
fore we  need  "line  upon  line,  and  precept  upon 
precept."  The  more  ignorant  among  us  do  not 
need  information  more  than  the  less  ignorant 
among  na  need  patience  and  humility  to  learn  and 
teach  things  old  as  well  as  "  things  new."] 

'"     know  that  we  most  provide  strength 


which  need  not  now  be  particularised,  we  ... ._. . 
expect  our  cistern  shell  to  stand  (without  unduly 
straining)  a  pressure  of  more  than  161b.  per  foot. 
Then  we  need  to  provide  ataya  or  tension-rods  to 
take  up  the  remaining  161b.  of  stress.  Thus  the 
pressure   governs  the  strength  of  material 


required  ;  for  after  finding  what  tension  will  oon» 
upon  the  tie-rod  or  stay,  we  know  what  diameter 
tomakelt.  F*,—r?.:       tT'—  »'"*■ 

But  the  knowledgs  of  the  mean  pressure  does 
not  direct  ne  at  what  height  an  the  vertical  shell 
of  the  cistern  to  fix  the  stays.  This  height  should 
(except  other  conditions  decree  otherwise)  be  suob 
aa  to  Insure  that  each  stay  should  be  at  the  true 
centre  of  the  pressure  it  is  called  on  to  resist. 

The  student  needs  special  warning  against  the 
danger  every  learner  is  in  of  confounding  the 
entire  of  preiiun  with  the  mean  prmurt.  He  can- 
not be  too  dear  on  this.  The  distinction  la  vital. 
The  mean  praiurt  doei  net  occur  at  the  centre  of 
pressure.  The  mean  prtiiurs  is  always  at  half  ike, 
depth,  while  the  centre  of  pressure  always  occurs  at 
tmo-thirdi  the  depth,  measured  down  from  the 
water  line.  There  are  thousands  of  persons  who 
know  this,  but  do  not  know  why  it  is  s«.  The 
triangular  end  of  the  three-cornered  box  will  show 
the  "  reason  why."  For  it  is  evident  that  if  we 
ware  to  saw  the  triangular  box  asunder  by  a  hori- 
aontal  out  at  half  the  perpendicular  height  (i.e.,  a 
out  right  along  the  arrow,  or  line,  of  mean  pressure), 
the  tap  end  of  the  box  would  not  hold  nearly  so 
much  water  as  the  bottom  end  —  or  "bigger 
hslf ,"  aa  Pat  might  term  it.  But  if  the  saw-out, 
Instead  ef  being  at  i  height,  were  at  I  height, 
measured  down  bom  apex — though  the  pres- 
sure local  to  that  1  level  is  aa  much  greater 
than  the  mean  pressure  aa  J  is  greater  than  1 — 
yet  the  upper  portion  of  the  box  severed  at 
this  two-thirds  level  will  hold  exactly  the  same 
quantity  of  water  aa  the  lower  portion  will  contain, 
which  proves  that  the  centre  of  the  volume  of 
pressure  is  at  the  two-thirds  level,  aa  the  centre  of 
gravity  of  the  triangle  is  always  at  two-thirds 
height  below  apex. 

Applying  this  to  the  case  of  the  oistern  of 
"J.  R.  G.,"  whieh  is,  he  says,  10ft.  long  by  of  a, 
wide  by  4  |ft.  deep,  we  oaloulate  ae  follows  :— Heart 
pressure  On  sides  and  ends  ■»  t"   x  (2J1  b,  freshwater 

ends,  which 

10  x  41  x  140,  -  6,8o0ib.  per  aide, 
and  8  x  4J  y  140)  =  6,0641b.  per  end, 
the  pressure  on  the  bottom  of  cistern  being— 

10  X  8  X  4i  x  68,  -  22,6001b. 
Thau  the  ataya  would  have  to  be  pat  In  at  the 
level  of  the  centre  of  pressure  =  f  (4})  =  3ft. 
down  from  the  top  edge  of  oistern,  or  from  the 
intended  water-line.  At  least  that  is  the  position 
in  which  the  stays  should  lie,  if  other  coniideratUmf 
than  thou  above  named  do  not  enter  in.  The  sides 
and  ends,  however,  are  not  acting  alone,  bnt  in  con- 
junction with  the  bottom,  which  bottom  itself  con- 
stitutes a  most  powerful  tensions!  web,  absolutely 
preventing  any  horizontal  deflection  of  the  vertical 
plates  along  their  bottom  edge.  This  aircume  tance 
induces  a  state  of  stress  in  the  oistern,  which  we 

If  the  cistern  bottom,  instead  of  resting  on  a 
solid  floor,  is  supported,  aa  is  usual,  on  a  narrow 
i  round  its  four   edges  only,   and  if  the 
—--•--■  -J    -     ■"■-     ■■■   — ■,  of 


beari 


oistern,  bat  bad  i 
be  under  the  si 
and  simple. 

Taking  j>,in.  (i.e.  -1876in.)  as  its  thickness,  we 
find  the  coefficient  (/)  of  greater  stress  as  fol- 


lows- 
/-l 


lZOin 


loa** 


96* 


Area  of  oistern  bottom  —  10 
Weight  on  cistern-bottom: 

per  inch  prei    ... 

greatest  stress  per    inch  will  be  -  1-953  x  9,298- 

I  18,1591b. 

The   ultimata  tenacity  of  liau.  Vit&t  i^ ,  we, 
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■  3-167.  8o  that,  though  the  bottom 

-  - .  _.TdriAl 

■pare  strength  in  band  quit*,  far  tho  factor  of 
ilf  ety  ough t  to  be  —  3,  »t  least.  So  much  for  the 
bottom  per  it.  Now  let  us  glance  at  the  aide  pres- 
ante  per  it.  It  ia  In  effect  the  aatno  at  if  the  aide 
Of  cistern,  instead  of  being  vertical,  were  tying  Bat, 
rigidly  scoured  and  supported  round  it*  two  end 
edges,  and  one  of  ita  longer  edgi  "     " 

idge  being  quite  unsupported. 

is  m  ■IS/fiin.  thiok,  we  find  _/"aa  follows  : — 

The  length  of  fixed     '       '* 

be  10ft.  +  2  x  4-5(t.  > 


Area  of  aide  plate   =l(x  45  x  144  -  6,480in. 
Pressure  on  aide  plate  -  6,B301b.  „.„„,,.        mflh 

Area  of  aide  plate  -  6,480iu. 
preeenre  on  olatern  aide. 

Bo  that  the  greaUat  stress  pel  ineh  agai 
aide  will  be  =  -977  x  184,632  ■=  ISO  6811b.    Bat  aa 
the  ultimate  tsnsoity  ia  only  44,8001b.    pel  inch, 


the  aidei  evidently  are  quite  incapable  of  resisting 

the  pressure,   without   being  -*■-  — J    -  ■■'■' ■-- 

strengthened. 


stayed  or  utherwiee 


In  the  aame  way  the  strength  of  the  i 
considered  alone  may  be  calculated  that  :- 

Length  of  fixed  edge  =  8f  t.  +  2  x  4-6ft 
204fn. 


f-k 


late   -   8    x  4-5  x   144  •>  6,184iu. 

*  P1""' i«Mh-  --8771b.  per  ineh 

Ana  of  end  plate  -  6,18*in. 
pressure  on  cistern,  encii. 

So  that  the  graateat  atreaa  pel  ineh  agalnit  thi 
end  will  be  -  -9771b.  x  147,933  -  144,6291b.:. 
whkh  prove"  that  the  ends  alio  need  strengihen- 
ing  by  stays  or  otherwise. 

We  have  thus  oonaidered  the  sides,  ends,  and 
bottom  of  cistern,  each  aa  a  separate  plate;  the 
latter  with  ita  four  edgaa  enoaatre',  and  each  of 
the  two  former  with  only  ona  edge  and  two  ends 
eneajtrtf.  Oonaidered  thna  leparatcly,  they  an 
each  evidently  more  or  leaa  too  weak  fer  the  prea- 
anre they  have  to  bear.  And  ainoe  we  have  token 
the  edgea  aa  eneaatri  it  ia  not  eaay  to  eee  that  the 
•idea,  end*,  and  bottom  would,  when  acting  in 
combination  be  able  to  mutually  afford  each  other 
any  more  aaeietanoe  than  the  eneaatrement  of 
edgea  would  afford.  Thna  it  aeoma  evident  that, 
if  we  adhere  to  the  ^in.  thickneaa  of  plates,  one 
or  more  intormadiate  floor  girdera  should  be  pro- 
vided to  anpport  the  oiatern  bottom,  and  the  aide* 
and  andi  mmt  be  atrengthened  by  other  means. 

The  Brat  meana  to  adopt  for  the  latter  object  ia 
an  angle-iron  rim  to  the  oiatem,  which  itaelf  ahould 
be  croee-etajed,  *o  aa  to  be  atrong  enough  to  render 
the  top  edgea  of  cistern  virtually  enoastre. 

Thia  angle-iron  rim  then  reduce*  the  maxi 

stress  on  aide*  aa  per  following  calculation — 

,       , 120in.*  54» 

J  *  120<  +  64in.«  -18761 
Preaanr*  on  aide  plate  =  8,8801b.  .a™w  ~.  t_ 
Are.  of  aide  plate  -8,480  "  977ib"  P«  ^ 
Greateit  stress  on  aide  -  -977  X  89,875  -  38,4691b. 
per  inub,  which  give*  a  factor  of  aafety  =  *^^ 
m  1-16.  But  thia  factor  ahoold  be  not  leas  than  8, 
aa  before  remarked.  Hence  the  rigid  rim  ia  not 
•lone  sufficient  to  strengthen  aide*  aa  required,  and 
thna  the  necessity  for  lower  (i.e.,  submerged)  oroaa 
atari  ia  demonstrated. 

To  pursue  the  calculation  further  in  thia  paper 

S which  ia  already  too  long)  ia  Out  of  th*  question, 
t  nil!  suffice  to  say  that  the  stays  should  be,  aay, 
•bout  Jin.  dime.,  one  lengthwiae  and  one  or  two 
crosswise  will  suffice,  fixed  at  centre  of  pressure 
level. 

Hy  object  herein,  aa  will  be  seen,  ia  to  aaaiat 


Of  coarse,  by  using  a  larger  number  of  oroaa 
stays,  the  plate*  can  be  made  thinner  than  f&in- 
and  the  atay  roda  lighter  than  Jin. :  but  practical 
oonai derations  favour  the  Erst  named  arrangement. 
'  I  think  galvanfaing  ia  advisable  ;  but  it  should  not 
be  forgotten  that  galvanising  not  unfreqnently  re- 
duce! the  teniional  strength  of  thin  iron  platea. 

flnnJ..I..J  rr \-    .-._ 


>  89,875. 


Sunderland. 


t  Omwi 


8PIDBKS  AND  8TJLPHATB  OF  ZINC— 
MB8BCBRISM. 
[28604.]— Is  an  old  work  on  chemistry  in  my 
poaaeaaion  there  is  th*  following  curious  state- 
ment :— "  It  haa  been  discovered  by  Mr.  Holt,  the 
aeoretory  of  the  Cork  Society,  th^t  spider*  will 
feed  upon  anlphate  of  zinc  One  of  these  inaecta 
kept  in  a  box  for  six  month*  waa  found  to  bav* 

fmfo  nemrly  ioi.  of    th*    salt.      See  Thomson1! 

fj±nomJM, '  Vol.  XII.  p.  464. " 


This,  if  true  (which  I  greatly  doubt),  would  be 
a  moat  extraordinary  fact,  and  well  worth  investi- 
gating. Perhaps  same  reader  of  the  "  E.  M."  will 
try  the  experiment]  which  would  be  a  very  ' 

oThi ._   _ 

the  aame,  and  analysing — _. 

whether  tho  creature  (I  believe  a  spider  is 
insect)  has  assimilated  the  metal  or  the  sulphm 
acid.  It  might  be  well  to  afterwards  analyse  the 
spider.  I  expect  the  whole  thing,  however,  is  on  a 
par  with  the  spontaneous-generation  results  ob- 
tained from  imperfect  conditions  of  experiment. 
Still,  far  be  It  from  me  to  assert  any  untried  ex- 
periment to  be  impossible. 

If  any  of  the  reader!  of  the  "  B.  H."  who  have 
addressed  questions  to  me  (under  the  son  di  plume 
of  u  Garrison  Gunner  ")  aa  to  the  curing  of  dipso- 
mania by  mesmerism  will  obtain  the  monthly 
number  of  the  Procadingt  of  the  Psychical  In- 
vestigation Society  for  March  last,  they  will  find  a 
well -authenticated  eaae  of  perfect  cure  of  a  con- 
firmed drunkard  by  those  means. 
T.  Preaton  Baittoraby,  Oapt.  B. A.,  F.B.A.S. 

CIOII  SPEED  GOVBBKOBfl. 

[28605.] — I  WISH  to  enlarge  upom  my  query  of 
last  week  (64928).  I  found  lome  useful  replies  by 
"  W.  J.  -R."  in  Vol.  XLIII.  pp.  88  and  196  ;  but 
without  a  sketch  of  the  governor  he  describee,  I  do 
not  quite  understand  his  calculations.  Could  we 
persuade  him  to  write  further,  giving  illustrations 
of  different  form!  of  high-speed  governors,  with 
the  calculations  of  their  proportions  and  power  ?  I 
should  like  to  see  aome  articlea  on  the  subject  by 
"  W.  J.  rl.,"  who  seems  to  understand  It  ao  wall. 

Am  I  right  in  supposing  that  when  the  point  of 


.-.,.„ of  the  ball!  la  outside  of  the  vertical 

icntre  of  revolution,  the  angle  of  the  arms  mnat 
be  produced  upwards  to  form  the  apex  of  the  cone, 
aa  at  a  a;  Fie.  1.  I  hope  "  W.  J.  R."  will  not 
despise  the  little  governor  I  sketch  as  a  toy.  The 
re  to  be  1  in.  diameter,  of  gun-metal,  there- 

..  light  -1671b.    At  80°  inclination  of  arms,  I 

make  the  revolutions  108,  and  height  of  cone  Sin. 
To  epead  it  up  to  210   revolutions,  I  took  the 
formula  given  by  "T.  C,"  on  p.  88,  Vol.  XLIII. 
m      tfl      taking  R  =  210 


110  x  -167  _ 


Aa  a  contribution  to  the  example*  of  high-speed 
avernora,  which  I  hope  some  may  be  good  enough 


send  us,  I  send  Fig.  2,  which  is  traced  from 

sera.  John   Bourne's  "  Description  of  a  Hori- 

itol    High-pressure    Stesm-Bngine,"  published 

by  themselves.    It  is  mounted  on  the  cover  of  the 

equilibrium  throttle  valve,  and  ia  simply  a  hollow 

sphere   of    thin  brass,  out   into    segment*   longi- 


tudinally, so  that  it  may  become  oblate  EC  flattened 
at  the  poles  when  rapidly  revolved.  On*  pole  being 
fixed,  the  other  (outer)  one  push**  the  central 
spindle  inwards  ao  a*  to  cloae  the  valve.  I  eaonot 
make  out  what  provision  there  is  for  packing  that 
spindle,  bnt  the  scale  Is  very  small.  Thia  plan 
aeems  to  me  the  prettiest  thing  of  the  kind  I  have 
seen  ;  bnt  I  do  not  know  whether  they  have  been 
found  to  answer  well.    I  believe  it  ia  not  a  patent. 


PABAFPIM-OII.     LaXPS. 
[28606.  ]— AS  an  old  correspondent  on  this  sub- 
ject, permit  me  fully   to   endorse    Mr.  8.  Bay's 
observation    (letter    28580)    that    "a    puafEo-oil 
lamp,  properly  constructed    and   treated,   cannot 

In  Vol.  XLI.  of  thia  paper  (letter  34308,  p.  f  15) 
I  entered  at  length  into  the  use  of  Mineral  Ous 
aa  Domeatio  Illumiuanta,"  and  will  her*  limit  m; 
observations  to  the  safety  or  danger  in  th*  na*  of 
thee*  oil*.  Doubtless  many  accidenta  do  occur, 
with  fatal  results,  from  their  use,  yet  I  am  eon-  • 
vinoed  that  if  the  public  were  in  posseesion  of  all 
the  fast*  of  each  oase,  they  would  find  that  some 
neglect  or  fgnorant  nee  of  these  oil*  caused  the 
damage.  It  cannot  be  too  strongly  affirmed  that 
the  oil  never  can  explode ;  it  ia  only  the  vapour, 
and  that  only  at  a  high  temperature,  and  when 
mixed  with  atmospheric  air,  that  can  explode. 

If  lamp*  are  property  constructed,  there  ahould 
be  no  communication  between  the  flame  and  th* 
container  except  the  wick-sheath  ;  consequently 
any  vapour  rising  from  the  oil  most  paas  Uirosgk 
this,  and  if  the  wiok  ia  a  proper  full  fit,  the  vapour 
la  at  once  brought  into  contact  with  the  flame  and 
consumed  without  any  danger. 

Moat  accidenta  (?)  reported  in  newspapers,  how- 
ever, occur  from  the  destructive  fracture  of  ths 
lamp  either  from  falling  from  a  height  or  being 
thrown  from  the  hand  in  temper.  This  or  *  - 
condition  of  the  oil  that  oan  nei —  — --* 
use  ;  the  violence  of  the  impact  oenee*  tea  mass  or 
th*  oil  (if  it  escapes  from  the  container)  to  sprsy, 
and  in  this  state  it  ia  highly  explosive  and  com- 
bustible, and  sura  to  ignite  all  L 

with  which  it  comes  in  oonta< 

only  is  the  oil  of  itself  dangero  _ 

Instance  of  thia  fatality  waa  the  destruction  of  tot 

Irish  Mail  at  Abergele  soma  years  aince. 

Except  from  fracture,  the  only  danger  in  a  nil- 
made  lamp  is  from  having  th*  wiok  too  narrow  for 
the  sheath,  which  enables  the  vapour  to  riss 
directly  to  the  flame,  and  may  cause  a  alight  «- 
plosion,  or  (if  a  lamp  ia  to  conditioned)  blowing 
down  the  chimney  may  Ignite  the  gas ;  really,  ho*f- 
sver,  the  great  precautions  to  be  taken  are  to  avoM 
the  violent  fracture  of  the  lamp,  enrol***  traw- 
■       of  dirt  and  er ->-*->.-- 


r  exist  ia  fair 


u  this  oonditim 


the  bottom  of  the  fittings,  or  taming  the  risk 
down  too  quickly,  or  too  far, and  letting  ttdrsf 
into  the  vaee  while  still  smouldering  or  alight. 

Many  accidenta  happen  by  the  substitution  s> 
benzoline  for  paraffin.  This  material  ia  highly  ait- 
plosive,  and  ahould  never  be  need  aa  a  doaessfc* 

In  conclusion,  let  me  state  a  tewjacti  ahowisg 
the  safety  of  thus  oils.  I,  and  my  two  brrtbws, 
cae  them  as  illnminants,  our  consumption  la  abast 
120  gallone  a  year  each  j  we  have  used  thia  qass- 
tity  for  ton  years  ;  say  the  three  households  ban 
burned  over  8,000  gallons  in  thia  time.  Bettiaa 
as  we  have  about  thirty  lamp*  in  nae,  of  ssrss 
different  makes,  and  in  all  that  time  we  have  bat 
no  accident  whatever.  We  buy  ouroil  by  the  cask, 
hut  keep  it  in  iron  druma.  Some  would-be  cea- 
sumera  fear  the  storage  of  oil  in  their  "- ""* 


),  and  the  place  was  nearly  bera 
iut,  the  solder  on  the  ornamental  riuge  of  the  inT- 
dmma  was  melted,  and  the  ring*  fell  off,  yet  thah- 
xiutents,  SO  gallons  of  paraffin,  were  nniDJsrei 
Again,  at  the  fatal  fire  iu  the  Southwark  oilslup, 
where  a  brave  girl  was  lost  in  endeavouring  to  en 
some  children,  the  insurance  experts  found  little 
salvage  except  three  oaaka  of  mineral  oil,  grsatlf 
charred,  and  nearly  burned  through,  bnt  with  then 
ion  ton  ta  .quite  aafe.  I  have  need  the  word  "p«- 
iffio,"  butmy  observations  include  all  mineral  nib, 


I.B. 


AN  exhibition  of  Irish  iudnstriea  is  to  be  heldsl 
Olympi a,  Kensington,  daring  the  coming  summe, 
in  which  will  be  made  a  comprehensive  diaplat  at 
ths  products  and  manufacture*  of  that  eountrj. 
With  a  view  to  giving  the  humble  Irish  artists  tas 
same  opportunities  for  display  aa  the  large  mass- 
faaturer,  no  charge  will  be  mad*  for  the  aesat 
occupied  except  iu  special  oaaea.  The  •xhihiwn 
"  -,e  opened  on  the  4th  of  Jnne,  and  wJBrsaxd* 
open  until  the  end  of  October.  AnHmg  the  saaeal 
'eatures  will  be  the  repreeentottou  of  anrirs* 
iltsge,  with  veritable  peaaanta  a*  week  l 
ottage  industries — the  dyeing  — ~ 
lace,  knitting,  &a. 


i  a»work  npo^tasn 
,  of  yaxn5i*«< 
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BEPLIES  TO  QUERIES. 

•,*  In  tkiir  amatri,  Corrtupnndtnti  art  raptct- 
fullv  rtgimltd  to  mention,  in  rich  imtana,  tkt  litlt 
a-rti  numbtf  uf  tkt  qutry  atktd. 

[64218.]  -  Coal- Washing  Machines.— T.>r 
•oonomy  id  working  *nd  simplicity  of  arrangement 
thetrough-wssbing  system  is  one  of  the  bait  when 
there  is  ■  moderately  good  supply  of  water.  One 
man  end  two  or  three  boys  should  be  sufficient  to 
work  it.— T.  O.  U. 


I.]— Preservation  of  Slate  Hoof.— Am 


ooiburing  m 

the  cement  will  do,  bat  1  doubt  if  yon  aen  get  the 
cement  to  stick.  We  of  the  trade  consider  an  old 
and  leaky  roof  incurable.    SLATER. 

[64293.  j—  Electrio  Lighting-.— Ganlaid  and 
Gibbs  were,  I  believe,  the  first  to  apply  the  alter- 
nating current  transformer  for  lighting  on  a  large 
■sale.  Their  first  application  of  the  transformer 
in  this  country  was  in  1884  (though  they  had 
exhibited  at  the  Aquarium  in  the  previous  year), 
when  they  lighted  the  tire  stations  on  the  Metro- 
politan Railway.  The  installation  was  not  s 
success,  owing  to  the  converters  being  but  then  in 
an  experimental  stage  and  placed  in  series.— F.  C. 

[64359.]— Wheatmeal  Bread.— Though  "  Ele- 
mentary Chemist "  may  think  my  statement 
astounding,  yet  I  shall  adhere  to  it  unless  he  can 
convince  me  different.  But  I  am  in  duty  bound,  I 
think,  to  quote  from  something  after  inch  an  im- 
perative demand,  from  such  an  angust  personage,  if 
'  mi,    Mr.    Kditur.  will    lind  room  for  it.     1  give 

low  part  copy  of  a  table  of  the  composition  of 
loods,  I  have  by  me,  which  include  wheatmeal 
(average  of  14  analyses),  household  floor  (best 
quality),  fine  flour  (from  white,  soft,  English 
wheat),  and  coarse  bran— 


\2 


100  Parti 
Contain. 

Flesh 

H 

at 

1 
1 

i 

£ 

£ 

Wheatmeal   

Household  flour 

14-fi 
16-8 
10*5 
lb 

67 
70 

44 

o-a 

1-9 
■7 
■7 

8 

12 

14 

as>  Please  not*  particularly  the  two  columns,  Fat. 
_-  Mineral  matter.  Liebig  says  that  whole-wheat 
■».;  meal  contains  60  per  cent,  more  phosphates  than 
<b*   neat,  and   £00  per  cant,  more  than  white  bread. 

—  Now.  if  the  pboaphatio  salts  are  necessary  for 
building  up  and  sustaining  the  bone  of  onr  bodies, 
besides  tissue,  1  think  it  ia  not  needful  for  n 

—  Wl "  B.  C."  again  that  for  a  foundation  food  I 
*~    deficient  in  those  qualities  would  be  delusiv 

1     pat  it  mildly).    But  1  say  further,  by  taking 
away  which  nature  baa  endowed  it  with  (in 

*  case)  makes  it  nnwholssome,  and  "almost"  a 
than  naelsas.  1  do  not  baee  my  aaicrtion  so  much 

~    <an    what,  chemically  speaking,  white   bread   oon- 

"*    tains,  but  from  what  it  does  not  contain.     When 

**  B.  C."  has  had  some  practical  personal  experience 

*  of  what  a  food  Is  capable  of  doing  for  the  system 
{either  for  good  or  evil)  according  to  its 
■position,  he  will  find  that  to  be  robbed  even  ( 
annntritiona  substance  would  in  time  produce  ill 
xreanlta.  Let  me  here  say  I  speak  for  the  poc 
■those  who  have  to  make  while  bread  their 
load.— H  TO!  BS  1ST. 


(177  miles),  taking  the  usual  main  line  trains, 
whioh  consist  on  the  average  of  between  nine  and 
twelve  coaches  ;  hot  of  course  it  is  impossible  to 
state  exact  numbers.  1  hope  to  be  able  to  give 
Mr.  Grey  some  fuller  and  better  particulars  at  a 
future  date.— 8,  8. 

[64379.1  —  B»tt»Uncs.  —  By  aymmetry  it  ii 
evident  that  the  potentials  at  b  b  b  are  equal,  and 
that  the  potentials  at  aaa  are  equal.  We  may, 
therefore,  imagine  bbb  joined  together  and  am 


„  ohm,  of  A  a  likewise  \  ohm,  of 

which  connect  them  4,   ohm.    Hence  total  R.  is 

i  +  i  +  J  -  Johm.-UBBODOT8. 

[64434.1  — Taleacopo.— Now  I  have  shown 
"  F.R..A.S."  "the  way  through  the  looking-glass," 
1  will  explain  to  "  H.  H."  (presuming  it  ia  to  gain 
knowledge),  what  he  asks.  When  a  pencil  of  light 
impinges  on  a  plane  of  homogeneous  glass  at  any 
other  angle  than  a  right  angle,  it  is  either  totally 
reflected  or  else  transmitted.  In  the  former  oase 
the  critical  angle  of  the  glass  has  to  be  reached, 

these   conditions  the  incident  ray   is  totally  re- 
flected ;  in  the  latter  case,  however,  the  ray  paas- 


ig  obliquely  fror 
viz.,  from  air  to  gla«,  is  bent  out  of  its  original 
coarse,  and  this  deviation  is  termed  refraction. 
When  the  angle  of  iocidence  is  <M'  the  ray  passu 
through  as  if  the  glass  were  not  in  its  path. — 
SOLAU  RADIANCE. 

[61547.]— Problem.— Those  who  have  read  my 
reply  on  p.  107  will  have  noticed  an  hiatal  at  the 
tup  of  the  middle  column.  A  sentence  was  acci- 
dentally omitted  from  the  4th  line.  It  should 
have  read  as  follows :  "  Let  us  first  put  down  those 
containing  a  b.  They  are  live  in  number.— F.S.  S." 

[64647.1— Problem.— ( Why  not  put  every  query 
a  more  definite  heading?)  This  gave  me,  as  it 
did  "  F.  S.  9  "  the  notion  that  no  man  was  to  have 
the  asms  follower  twice ;  and  at  each  has  but 
11  comrades,  how  can  he  enter  into  more  than  11 
ring  arrange  menu  ?  In  a  straight  line,  too,  he 
must  be  followed  by  one  of  the  11  or  by  nobody. 
How  can  more  than  12  changes  then  be  possible? 
I  saw  these  were  only  upper  limits,  and  the  varia- 
tions might  be  fewer,  as  "  F.  S.  S."  seems  to  prove. 
It  seemi  they  can  only  be  an  even  number,  and  can 
only  equal  the  individuals  when  these  are  even  and 

less  than  the  men  if  odd,  and  otherwise  two  leas. 
As  "  F.  S.  S."  is  by  no  means  so  rightabout  "  Magic 
Squares,"    p.    101,    and    tells    as    that,  for  those 

duoible  are  22  and  942,  it  may  be  allowable 
perhapa  to  subjoin  one  with  the  lowest  and  highest 
even  numbers,  and  another  with  the  lowest  at 
highest  possible. 

337    875    640     186        747    346       89    798 

674         z    471     741         296    600    948       60 

404     808     607       69        846    148     197    698 

473     20.1    370    942  1     894    049    844 

I  oSered  Mr.  Hampden  one  containing  any  two 

numbers  ha  pleases,  bnt  if  be  pitches  on  472  for 

one  of  them,  it  will  have  to  he  repeated.     Yon 

when  the  eight  low  number*  are  fixed,  the  eight 

high  must  be  their  complements  to  944,  so  that 

472  will  require  itself  aa  complement.    The  eigbt 

low  numbers  may  be  any  arithmetical  progression 

whose  highest  does  not  exceed  471.     Now,  let  as 

see  how   many    such    progressions    are   possible. 


of  67  terms,  whose  lowest  is  2  and  highest  484.  so 
that  the  mean  term  is  388,  which,  multiplied  by 
67,  gives  15,611,  This  is  how  many  distinct  sets 
of  18  numbers  we  oan  me.  But  any  set  of  these 
can  be  arranged  in  three  inconvertible  ways,  as  • 
pattern  of  wall-paper,  from  each  of  whioh  patterns 
any  square  of  16  will  have  all  the  properties  of 
"C.P.'e"  "naaik  and  four-ply"  square  (p.  60). 
The  square  may  be  so  taken  as  to  havs  at  its  upper 
left-band  corner  any  figure  we  please  of  the  IS. 
Thus  the  8  patterns  give  48  radically  distinct 
"  naaik  "  squares,  not  reckoning  aa  variations  the 
turning  any  on  each  of  its  four  sides,  or  reversing 
aa  in  a  mirror.  If  we  reckoned  those  as  distinct, 
our  varieties  would  lie  eight  times  aa  many  ;  but 
confining  oar  count  to  those  quite  inconvertible, 
there  are  48  Urn-:-  l;.,illl,i.r  Ili'.iKJ*,  each  aa  per- 
that  of  "  C.  P.''    - 


than  Mr.  Hampden 
must  be  manifold  c 


},  their  vi 


.ety 


ild  greater,— B.  L.  G. 

[64533.]— Two-Tint  Writing.  -1  regret  my 
inability  to  answer  J.  A.  Loolcwood'a  inquiry  aa  to 
any  other  kind  of  ihading-pens.  Indeed,  I  know 
nothing  of  the  one  under  discussion,  for,  as  I  stated 
previously,  I  accidentally  met  with  the  advertise- 
ment in  an  American  publication — the  PKonv 
graphic  Magatinr,  December,  1887.  With  regard 
to  nil  remark  that,  although  he  sent  cash,  he  did 
not  receive  the  pen,  I  may  point  out  that  my  first 
communication  only  appeared  in  "  E.  M."  on 
March  2.  Surely,  when  ordering  anything  by  mail 
from  U.S.A.,  it  is  not  unreasonable  to  allow  front 
ten  to  twelve  days  each  way  for  postage,  and  per- 
haps a  trifling  delay  in  receipt  of  order  or  despatch 
of  goods.  Probably  in  tbe  next  issue  J.  A.  Leak- 
wood  will  inform  us  that  be  has  duly  received  the 
pen,  and  at  the  same  time  will  let  us  know  how  it 
works.— J.  DBOWLEY. 

[ti4J54,] — Vapour  Pump.— Surely  this  querist 
should  mention  what  sort  of  ice  machine  he 
means  ?  However,  he  will  find  ample  information 
in  back  volumes  of  all  sorts — including  those  using 
ammonia  and  sulphuric  acid,  and  those  depending 
solely  on  compressed  sir.  I  do  not  know  of  any 
book  on  the  subject.— E.  G. 

[64566.]  —  Bepollshlns;  Piano.  —  Tbe  oarved 
work  mutt  be  cleaned  out  thoroughly  with  soda 
and  water,  then  turpentine,  and  repolisbed  with 
"brash  polish." — H.  J. 

[64663.]— Kiln. — If  yon  cannot  see  back  volumes 
try  sod  get  the  loan  of  Muspratt's  "Chemistry ,* 
VoL  II.-B.  P. 


if  chisel,  whioh,  with  t 
iii!  metal  close  down  t 


.  P. 


-■illy  a  spreading  of 


hammer,  drives 
i  undernosth  it. 


[64599.]  — Rasora.  — Cut  whst  better  when 
dipped  in  bot  water?  Probably  beoauae  the  hot 
water  softens  the  hair,  if  that  is  what  is  being  cat. 
— SSL1M. 

[64605.]  —  Valves  of  Smith's  Bellows— 
These  are  simply  flap  valves,  as  a  rule.  As  to  bow 
fixed,  it  would  be  neoesssry  to  have  a  diagram  to 
understand  the  query. — W,  J. 

[64608.]— Zoophytes  or  Corallines.— I  think 
they,  are  preserved  from  shrivelling  by  a  thin  coat 
of   varnish — perhaps   collodion   is    the   beat.  — 

[64610.]— Photo,  teni 
need  many  pages  and  Be 
correctly.  The  shape  o 
terial  of  which  they  ar, 


— T  b  is  question  wo  u  1  d 
■  lenses,  aud  the  ina- 


[64613.1— Lena-  Pollening;.— I    think    "Isis" 

will  find  the  method  of  polishing  with  pspor  in  the 
irt idles  by  "  Prismatiquo"  in  Hos.  976  (especially). 


Fittings.  —  The   hot- 


Prismatique' 
.— Nus.  DOI 


g 


readers  may  like  to  have  a  memento  of  it.  On 
Monday,  Mnroh  6th,  this  engine  took  a  train  com- 
posed of  nine  heavy  bogie-carriages  and  two  rani, 
to  Bournemouth  and  back  (230}  miles)  on  tbe 
nsssslnri  of  the  opening  of  the  new  line  to  the 
■law  mentioned  place.  She  Is  now  at  Salisbury, 
1  sakl  one  da;  runs  from  there  to  London  and  back 
"  {MS  miles),  and  on  the  next  to  Exster  and  back 


The  largest  step  for  the  progression  is  67,  as  in 
one  of  the  above  squares,  and  it  may  be  any 
number  below  that.  In  my  other  square  It  Is  49  ; 
in  Mr.  Hampden's  it  Is  60.  The  range  plainly 
admits  only  two.progrssslon»  with  step  of  67,  bat 
9  with  the  step  66.  and  seven  more  with  each 
lesser  step,  til)  with  s  stsp  of  '  "  -'-"-  •"■ 
The  number  of  pi 


[64842.]- ■Hot-'* 

aost  simple  and  most  complicated  part  Df  the  house 
;s.    It  is  simple,  for  all  that  is  wanted  is  '"' 

two  pipes,  one  from  top  snd  one  from  bottom 
boiler  to  top  and  bottom  of  (6)  tank,  or  store_ 
boiler,  or  sisters,  (6)  pipe  from  top  of  tank  to  roof- 
open  at  the  end  and  supply  of  hot-water  taken  off 
this  pipe,  what  could  be  more  simple  ?  Bat  look 
at  sketch  in  last  week's  "  E.  M."  Suppose  a  frost 
to  set  in,  supply  pipe  is  frozen,  bnt  there  is  plenty 
of  hot  water ;  this,  too,  runs  down.  Next  day  per- 
haps there  is  a  thaw.  Cook  has  bad  a  good  fire, 
but  la  lamenting  the  want  of  hot  water  when — 
bias  !— bane  I — and  tbe  doctor  says  that  oook  will 

Set  better,  bat  will  always  bear  the  marks  of  the 
urns.    What  bss  gone  wrong?    Why,  the  front 
of  the  boiler  was  almost  red-hot  when  the  »a*«* 
oi   i    it  aami»  ™.    osune  on,  and,  of  course,  the  steam  generating 
we earl  nsTiTthe  siun'    inddenly,  bunt  the  tailor;  bnt  if  the  taxrS 
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aeullery  bad  been  taken  from  the  top  of  circulating 
tank  (or  figure  Y  in  eketoh,  provided  T  1)B  Urge 
enough,  i»y,  SO  or  40gel.),  thil  could  not  have 
happened,  because  it  would  hare  taken  lome  weeks 
yaporated  so  much  water,  placed  ai  " 


Htl 


hWatE 


bt  ata  consider  a  hie  distance  fl 
querist  caret  to  advertise  his  address,  I  will 
if  fitting!  required  fat  tnoh  a 


When 


a  to  fit  up,  and  prioea  alio, 
he  wishes.— SB1L  IN  G3  RoAD. 

[64652,]  —  Muelcal  Watoh.— Thanka  to  J. 
Skinner  for  hi*  reply.  In  the  inside  of  the  case  of 
the  watoh  we  have,  there  is  a  diamond-shaped 
etamp,  in  which  are  the  letters  B.  G.,  and  some- 
thing else  that  I  can't  make  ont.  Underneath  the 
atamp  there  la  the  figure  2.  I  forgot  to  say  that 
the  watoh  also  ehimet  the  quarters. — G.  E.  H. 

12.]  —  Battery.— To  MB.  BOTTONB.— 
the  external  resistance  is  greater  than  the 
Internal,  the  addition  in  series  increases  the  current. 
Aboot  32  sqnare  inches  of  negative  surface  in  eaob 
oell  will  be  ample.— S.  Bottone. 

[64699.]— Soap-Bubblea.— In  America  I  re- 
ceived the  fallowing  recipe:  Shave  Castile  soap 
thin,  and  make  a  saturated  eolation  of  it  in  pure 
water.  When  dissolved,  add  an  equal  bulk  of  gly- 
cerine. Let  stand  for  a  week,  Decent  clear 
Jiqnor,  then  stand  for  another  week  and  decant 
again,  and  this  for  six  weeks.  The  resulting  olear 
liquid  will  be  ready  for  use,  and  will  keep.  I  found 
it  difficult  to  decant  or  to  siphon  oil,  for  the  murky 
part  so  readily  flows  over  with  the  clear  sol  filtered 
It  through  four  folds  of  muslin.  With  a  2iu.  or 
Jlin.  ebonite  or  glass  funnel  fixed  in  the  end  of  an 
indlarubber  tube,  1  haveiblowu  bubbles  over  2ft.  in 
diameter  with  thia  liquid.  When  first  mixed,  it 
gave  the  "  black  spot  "  most  perfectly  on  a  flat  film 
formed  with  a  ring  of  brass  wire  ;  but  now  I  can- 
not get  this  appearance,  the  mixture  being  some 
18  months'  old,  and  rather  viscid.  One  curious 
effect  I  got  was  that  two  bubbles  could  be  bounced 
or  robbed  against  each  other  without  joining. 
Pepper'*  "Plsybook  of  Science"  gives  a  simple 
recipe,  p.  67,  witb  the  experiment  of  floating  a 
bubble  on  carbonic  acid  gas,  and  lighting  it  up 
with  oxy-hydrogen  lantern.— T.  P.  S.T. 

[64707.]  —  Sulphuretted  Hydrogen.  —  The 
whole  point  of  the  apparatus  I  described  hat  been 
accidentally  omitted— vir,.,  that  the  rubber  tube  G 
permits  the  inner  tube  A  to  be  drawn  up  away 
from  the  aeid  when  not  in  use,  while  at  the  same 
time  fitting  airtight  round  A.    When  required  for 

through   the  email    hole    in  A    and    attacks  the 
anlphide.— UrtsA  Mis  Ob. 

[64737.]— Pharmacy.— I  should  think  the 
letters  referred  to  by"G.O."  were  the  chemist's 
private  mark  by  which  he  indicated  the  price  he 
bad  charged.— Doctor  Med. 


druggists  kne 


barged  for  the  i 


future  time  they  will  make  the  same  charge,  ant 
so  avoid  the  "evil-speaking"  of  customers.  1 
word  is  agreed  on — suoh  as  "  vermifugal " — thi 
first  letter  aignifying  one,  and  so  on;  if  this 
happened  to  be  the  wurd  agreed  on  in  your  town 
the  price  of  your  infusion  was  Is.  8d. — B.SC,  Ply- 
mouth. 

[6  I74fi.]— Separation  of  Tin.— If  you  have  > 
•quantity  you  had  better  sell.     If  you  want  to  do  e 
little  experimentally  you  oau  dissolve  your  alloy 
by  boiling  in  strong  nitrio  acid  (cost  ibout  Sd.  per 
ponnd).  The  lead,  cupper,  and  lino  will  dissolve  the 
tin,  and  antimony  will   be  converted  into  oik" 
which  are  insoluble  in  nitric  acid,  thus  remain 
as  a  white  insoluble  sediment,  which  maybe 
tained   by   filtering  the   solution   (after    dilut 
with  water)  through  blotting   (or  filter)  pa] 
a  glass  or  porcelain  funnel.    The  sepi 


nof  ti 


mplir* 


e  oould  be  improved  at  a  alight  ei 
'  economically  ;  but  it  allde. 
,  aa  doea  alia  the  question  of  wb  i 
kind  of  engine  it  would  be  best  to  put  down.  If 
i  like  to  write  to  me  direct  (preferably  at  toon 
possible),  and  give  particulars,  I  shall  have 
asure  in  affording  yon  any  help  on  the  matter, 
1  tell  you  what  wonld  be  your  best  coarse  to 
take,— G.  N.,  6,  Iron-street,  Park-street,  Newport, 

[64761.]— Steam  Launch  -It  it  practically 
^possible  to  do  as  yon  purpose.  An  engine,  power- 
ful enough  to  drive  the  boat  at  a  speed  of  even 
three  miles  an  hour,  with  a  pressure  of  eteam 
.Uowahle  for  (in.  boiler  plate,  wonld  of  itself  be  of 
mormons  weight—far  too  heavy  for  the  boat  to 
carry.    The  boilers  alto  wonld  take  up  the  i 


a  the  b 


What 


tacit  t 


operation,  and  hardly  to  be  undertaken  by  any 
bnt  a  practical  chemist.  If  "  T.  J.  N."  witbt  " 
know  how  to  praoeed  further,  I  shall  be  pleasi 
five  him  the  information.  There  are  many  tide 
itaues,  even  in  the  nbove  simple  process,  which  may 
■erionsly  aSect  the  result.— MetalluboIst. 

[(il7.il).]— Diaphragm  of  Telephone.— About 
eix  layers,  loin,  or  12in.— S.  Bottone. 

[64754.]— Percentage  of  Oxygen.— I  see  that 
this  query,  concerning  which  I  have  received  a 
post-card  from  "A  Workman,"  baa  been  answered 
this  week  by  "  Chemist."  The  reaction  of  hydroxy  1 
and  potassium  permanganate  on  each  other  is  very 
remarkable ;  both  have  an  excess  of  oxygen,  and 
they  evolve  it  free.— Wm.  Jobs  Gebv,  F.C.S., 
Analytical  Chemist,  Newcatt.e-on-T/ne. 

[M7oe\]— Bngine.—  It  is  iropose-iMes  in  the 
apace  which  could  be  afforded  in  the"*  columns, 
and  in  the  tbeeneo  of  part/colam,  to  give  you 
■aJrUv  witisk  axild  be  al  tity  n/D<T,  gaaibij 


og  plate  more  than  Jtb  for  boiler?  If  you  will 
<t  me  know  particulars  of  your  difficulty  and  tell 
it  exactly  what  you  want  to  do,  1  shall  have  plea- 
ire  in  affording  yon  any  help  on  the  matter  that 

[04763.1— Heat  of  Oomb nation.— The  beat 
aveloped  by  the  combustion  of  a  compound  almust 
ivcriably  differs  from  the  value  calculated  from 
t  elements,  being  less  if  heat  hat  been  evolved 
i  forming  the  compound,  but  more  if  heat  has 
been  absorbed.  This  principle  is  well  illustrated 
by  marsh  est  and  ethylene.  The  calculated  oalorific 
power  of  CH4  it — 

(8,000  x  12)  +  (34,000  x  4)  =  282,000, 
i   actual   power   it  209,600,  and  the  difference 


C  4-  2H,  =  CH,. 
It  mnstbe  noticed,  however,  that  the  actual  heat 
of  the  last  equation  it  really  the  difference  between 
two  actions — i.e.,  tbe  heat  evolved  by  the  chemical 
action  and  the  heat  absorbed  in  rendering  tbe 
carbon  gaseous.  In  the  case  of  ethylene  we  have 
for  its  calculated  power 

(8,000  x  24)  +  (34,000  x  i)  =  328,000, 
its  actual  power  it  333,200,  benoe  the  equation 

iC,  +  2H,  =  C,H,." 
involves  the  absorption  of  6,200  units  of  beat, 
subject  to  the  correction  above  mentioned.  Tbe 
calculated  heat  of  a  carbohydrate  is  that  due  to 
the  carbon  alone,  and  taking  the  formula  of  starch 
aa  OtBafht  iM  calculated  calorific  power  would  be 
676,060  uoits  per  molecule,  or  about  3,600  units 
per  lb.  If  it  really  yields  tbe  quantity  stated  by 
the  querist,  tben  the  equation 

C.  +  H„  +  O,  =  C,H„0. 
represents  tbe  absorption  of  1,236,000  units  of  hett. 
—  Wu.JuUN  (iFiHV,   r'.l.'.S.,   Analytical  Chemist, 
Newoaatle-on-Tyne. 

[64783.]— To  Well  Steel.— I  have  no  doubt  any 
information  on  this  subject  would  be  very  accept- 
able  to  very  many  of    "oura,''  especially   if  the 

is  ignorance  of  tbe  latter  that  oaotct  a  largo  pro- 
portion of  tho  failures,  especially  in  welding  cast 
steel.  The  principal  mistakes  made  by  those  not 
accustomed  to  tbe  work  are  to  heat  too  hot  and  to 
hammer  loo  hard.      Of  course  iron  (in  the  absence 

with  impunity,  and  the  hotter  the  easier  it  works  ; 
bnt  over-heated  eteel  is  comparatively  worthless 
fur  many  purposes.     The  amount  of  heat  required 

steel.  When  once  sufficiently  heated  remove  in* 
stantly  ;  tap  lightly  at  first  till  it  begins  to  adhere, 
then  increase  force  of  blows  by  degrees.  Tbe  flux 
used  Is  mostly  borax,  though  many  samples  require 
an  even  more  fusible  one,  to  produce  which  a  small 
proportion  of  sal-ammoniac  is  added.  Tha  use  of 
the  flux  is  necessitated  by  the  fact  that  in  heating 
a  film  of  oxide  of  iron  is  formed  on  the  tnrfaoet, 
and  the  object  of  the  borax,  <fcc,  it  to  render  this 
as  fluid  at  possible  ;  but  a  perfect  flux  should  di 
more.  It  should  be  capable  of  featuring  to  tb 
steel  any  carbon  that  may  have  been  eliminate! 
during  the  beating.     Now,  as  neither   borax  no 


claimed  that  the  welding 
yellow  beat,  or  a  temperat —  _ 
white  heat,  tho  quality  of  the  eteel  not  beutg  re 
tbe  least  deteriorated:  Borax  61,  tal-ammoaiM 
174,  prussiate  16J,  rosin  6.  The  borai  and  sal- 
ammoniac  are  powdered,  mixed,  and  gradually 
heated  till  they  melt  in  the  watar  of  crystallisation 
"'he  former,  and  tbe  heating  continued,  ttirrtDf 
itantly  till  the  odour  of  ammonia,  at  fin*  very 
ttroog.ia  scarcely  perceptible,  water  being  added 
-  replace  that  lost  in  vaponr.  Tha  puwderd 
i.siate  and  rosin  are  then  added,  and  the  heatuuj 
"  witb  constant  stirring,  till  a  think1 
formed,  and  till  a  weak  odour  of 
cyanogen  is  observed,  when  the  beating  matt 
at  onoe  be  interrupted,  or  the  prtusiate  nil! 
be  decomposed.  The  thick  pasta  is  spread  cat 
on  a  sheet-iron  plate  in  a  layer  not  more  than  ,1s. 
think,  and  dried  at  a  moderate  temperature.  To 
facilitate  the  drying,  the  paate  it  turned  witht 
ipatula  so  aa  to  form  lumps,  which  are  to  be  pat 
away  for  ute.     When  required,  a  sufficient  pomm 


of  o 


heated  to  a  light  red).  It  ll  then  heated  toast™ 
yellow,  and  the  welding  acoompliahed  in  the  usual 
manner.     Now,  by   considering  tbe    chemical  re- 


lad  b 


„.„»   (sodium 'biborate)   and    aal-ammntibii 
ammoninm  chloride)  are  decomposed,  boraoie  aeid 

,nd  sodium  chloride  (common  salt)  being  formed, 
.nd  ammonium  expelled  (aa  stated ).  hJ  that  a 
luinjn.-i'i-n  having  the  same  properties  can  bt 
:ormed  directly  by  using  boraoio  acid  4IJ,  well- 
dried  salt  35,  prussiate  li,,  rosin  ?i,  dried  sodium 
carbonate  6,  which,  it  will  be  seen,  it  almost  idea- 
tioal  with  "Engineer's"  formula  (p.  109).  It  may 
perhaps  be  advisable  to  mention  that  carbonate  of 
soda  in  this  recipe  means  oarbonale  of  aode  (that 
it, "ashing  soda),  not  the  bicarbonate,  M  natdiS 
cookery.ic.  The  washing  sods  is  dried  by  placing 
ll  and  applying  heat   '--" 


cy'suoie  ■■!  [■"..■in-si'iui  (jell'.'W  irii'-ute  of  potash). 
Perhaps  the  moat  perfect  fluid  it  Dr.  Rust's 
formuls.  I  was  nut  aware  till  I  saw  the  very  inte- 
resting replies  on  ,>[>.  hjlm  10,  No.  1,201  (each  worth 
many  times  the  price  of  the  whole  number),  ''  ' 
this  formula  had  ever  been  published  in 
country,  though  well  known  on  the  Continent. 
Will  "Engineer"  kindly  state  whether  his  secon  ' 
formula  ia  correctly  printed  (tho  rosin  belt 
omitted  in  tbe  copy|  ?  The  origin  of  this  form  ■ 
the  recipe  was  :  borax  61,  sal-ammoniac  20,  pro 
siate  10,  rosin  a,  the  whole  to  be  bailed  with 
little  wicei,  stirring  constantly  until  a  homogeneoi 
mass  it  formed,  which  ia  allowed  to  dry  slowly  i_ 
the  same  iron  vessel  in  which  il  is  formed,  Aitei 
""y  exu-riments  Bnat  modified  tbe  recipe  m 
fuJlotrs,  ptfdaaiug  a  oumpound  by  which  it  it 


prussiate  i 


of   I 


mpler  forrr 


pidly   evaporate,  leaving 

compose*  so  readily.  Bat 

readily  prepared  some  wonld  n» 

prefer  this  to  tbe  previous  formula,  which 
,  open  to  this  obiectiun.  Possibly  the  eon- 
on  mentioned  by  "A  Blacksmith"  (p.  ») 
.  be  one  of  these.  At  will  be  readily  believed 
uyof  "ours,"  I  get  hundredt  of  fi 


nWh, 

tslliaetion,  which  wi 
"  e  sods  dry.  The  g; 
,d)  foi       ' 


from  all  parte  of  set 

ve  una  from  Austria, 

ne,  of  welding  flam, 

must  be  valuable  ia 

deed,  as  they  ire  even  simpler  than  the  last  fonntli 

yen,  andean  be  produced  at  a  cost  barely  tiees* 

g  Id.  per  pound.     As   I  have  not  at  present  u* 

icesiary  time  and  convenience  for  tetting  than, 

shall    be    glad  to  furnish  both  forma  fits  (of 

post)  to  anyone  interested,  for  the  mere  troubls  of 

tetting  the  ssme.— Pekci  W.  Staslbt,  B,  BiD- 

— n-etreet,  Poplar,  London. 

[64787.]— Dying   by   an    Effort  of  Wlu> 

i  an  American  quarterly  periodical    I  find  lia 

ory,  on   Engli-n   authority,  which  scemi  wank 

enotiaeof  "  r\li.A.S."   ami  y.mr  readers:—  It 

the  case  of    a   Fakir  who  iu  1837,  at  Labort, 

voluatanly  passed  into  a  state  of  appareotdettt, 

DIM  Of   Rnnjeet  Singh,  wal  interrsdlt 

lose  only  door  of  aocest  was  clotty 
locked,  the  lo^k  being  sealed  with  RunjectSicrhi 
rivate  teal,  and  remained  thus  doted  for  W 
'eekt  1  Tbe  Indian  ruler  who  wal  entirely  wee- 
leal  aa  to  the  ability  of  tbe  Fakir  to  return  to  vital 
otionathe  had  promised"  [the  Singht  are  the 
.ikh  royal  family,  .Hi..  hiLVereiiuunced  the  fcliodjo 
eligion  for  a  kind  of  I'usitivist  philosophy],  "  had 
-  '-•inkm.Tit  nf  his  own  privste  gusrJoo 
rt  and  night,  report  bei« 


ccd  a  detachment  of  h 
tv  to  watoh  tt 

ne.  Kunject  Singh  invited  !i\t  Claude 
d  been  ooguiatut  of  tho  burial,  thou 


ained  so  for  the  , 


btulutely  undisturbed, 
nindsof  the  two  tbstit 
weekapeat,     Thtteaib 


r  Clsude  summoned,  hmW 
,n  of  life.    The  two  gentleman  »' 


ind  of  t 


and  the  Hindoo  friends  of  tl 
the  work  of  rtt  use  nation,  by 
tioo.Ao-  Afttr  many  minut 
manifest,  and  in  lest  than  a 
fully  u 


!    Hindo 


faith   i 


lility  of  oolltisioi. 
Fakir  oommeiieei 
lam  of  htat,ftn- 
nigiia  of  life  wen 

itanunmen'tof  •»     , 

who  bad  all  &• 
r'a  powers:'    TM    ' 


]>ortant  dillerencei  fro: 
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nly  claimed  power  to  lay  down  hit  life,  cot 
*  it  again,1'  the  reoovery  being  professedly 
int  on  hii  friends ;  and  that  be  received  no 
,  even  in  hii  handi.— E.  h.  G. 
■"'.]  —  Wiioolmret  Machine.— ■.J'jin.  long, 
[in.  by  (in.,  made  from  aheet  brass,  1*  in 
I  bare  with  a  glaaa  rod  drawn  an  Sin. 
rom  the  machine.— F.  3.  Fowleb, 


plate  holder  or  i 
if  the  picture  0| 


n)  outside  the 
larply.     Swing- 
Teen  keeps  the 
e  picture  opposite  centre  of  lent,  and 
1  in  i  lit  plate  within  the  area  intended  to  be 
I  by  the  pone  of  light  owning  from  the  lem  ; 

nere  on  one  aide  to  be  brought  into  focus, 
t  throwing  out  of  toons  aa  object  far  off 
be  earner*  towarda  the  other  edge  of  the 
.— T.  F.  8.  T. 

'■;.] -Photography,  Swing  Back.— If 
al  to  the    view"  insane  that  the  k 


r  to  take 


len  the 
.  aay,  the 
Sign  ouildiDg,  nor  )>  ths  bate-board  then 
he  converging  lines  on  a  tilted  focussing 
e  corrected  by  the  hack,  which  limply 
e  bottom  of  the  screen,  aay,  an  inch 
i   bottom  of   the  front, 


fitted  with  a  piece  of  cork,  through  which  the  stem 
D  slides  stiffly  when  in  use.    To  graduate  it,  foous 
■nr  camera  on  eome  fairly  distant  view,  and  notice 
iw   muoh    is   taken  in  on  ths  focussing  aoreen. 
ild  up  the  view-meter,  as  Fig.  '2,  with  the  looped 
d  of  D  touching  your  obeek-bone,  <*nd  elide  the 
ame  F  along  D,  until  it  takes  in  just  ths  same 
count  of  view  aa  the  lens.    Then  file   a  notch 
on  D,  close  to  the  end  ef  tube  B.    Do  the  same 
r  eaeh  lent,  as  at  E  E.— UBSA  MlNOB. 
[64810.]— Chemical   Analyaie  of  Steel-— To 
isoribe  what  "Mot  a  Chemist "  wante,  to  do  it 
properly  and    intelligibly,  would   occupy    several 
-  lumns  of  the  "  E.M."  ;  and  if  the  querist  knows 
little  of  the  subject  aa  bin  nom  da  plume  seems 
imply  would  be  of  doubtful  use.     A  proficient 
>n  or  steel  analyst  has  gone  through  a  long,  and 
probably  costly,  studentship    and  apprenticeship, 
and  the  qneritt  must  not  think  be  oan  learn  what 
he  wants  in  a  few  boars  through  the  medium  of 
this  paper.     If  a  public  library  is  accessible,  con- 
sult suitable  works  ;  there  aremany  such.— METAL- 
LC  HOIST. 

[n-ifllT.J-TeBtlng'    Oxygen.— Procure  a 

closed  at  one  end,  say  »in.  or  Jin.  diameter,  1ft. 

long.    Fill  it   completely  with   water,  and  invert 


and  t 


I  of  1 


front 


Now,  I  want  to  know  if  I  can  get 
na  correction  by  moving  the  bottom  of  the 
i  like  distance  from  the  foot  of  the  screen. 
ears  to  me  that  by  swinging  the  front  of 
1  csmera,  the  lena  is,  or  may  be,  brought 
normal  position,  if  that  position  is  vertical. 


only  in    conjunction    with    awing 
Photography. — View   Meter. — I 


,1, 


scribed,  aa  my  Britiili  Joi 
•  are  at  the  bindars  ;  but  them  am  uisuy  iu 
sr's  volume.  The  best  and  simplest  I  know 
t  possibly  it  won't  suit  yonr  camera)  is 
the  focussing  glass  ia  hinged.  All  yon  have 
hen  is  to  procure  a  spectacle  glass  of  the 
ecus  as  yonr  lens,  and  fix  it  op  with  wire 
diding  valve  on  the  front  of  your  camera, 
.  It  is  centred  on  the  focussing  screen  (when 
irned  up),  just  the  ismssi  yonr  lena  centres 
screen  when  it  is  down  in  its  place  ;  then 
ib  you  are  watching  for  a  yacht  to  paas  the 
of  the  plate:  you  focus  the  camera  sharply 
part  of  the  sea  where  yon  expect  the  yacht 
' ;  then  turn  op  tbe  focussing  screen  into  a 
l!  position,  fix  it,  and  focus  your  spectacle 
iarp  on  it;  put  in  your  dark  slide,  draw  the 
r,  bold  ths  drop  of  your  pnenmatia  or  other 
r  in  hand,  and  watch  your  focussing  glass 
.cted  on  by  the  spectacle  or  single  lens)  until 
>e  the  yacht  iu  position  ;  drop  tbe  shutter, 
jnr  pictnre  will  be  in  position.  This  de- 
en  needs  no  specifications  or  drawings  ;  s"  " 
on  the  Editor's  valuable  api 
t  get  access  to  Journals. — B.8C, 


s,y.  ' 


&  in  the   pocket ;  Fig.  2  the  side-view. 
It  is  msds  of  thin  sheet  brass,  rolled 
ths  upper  edge  to  take  the  wire  stem  D.  The 
tre  A  is  of  thesame  proportion*  as  the  plates 


ised  (in  your  case,  say,  2Jin.  by  2in.)  B  is 
dece  of  brass  tube,  about  |in.  long,  solders. 
hols  in  the  lower  part  of  the  frame.    It  Is 


by  ii 


.ablei 


a  at  * 


support! 
a  open  i-  - 


in  "the  basin".  There"  should"  be  no  bubbl, 
at  the  top  of  the  tube.  Now  replace  the  w 
oxygen  gas  conducted  to  the  lower  end  of  the  tube 
by  a  length  of  glass  or  rubber  tubing.  Half-fill 
your  tube  thus  with  oxygen,  and  introduoe  ir_- 
the  gas  to  be  tested,  by  means  of  a  bent  wire 
lump  of  phosphorus  which  should  he  placed 
contact  with  the  dosed  end  of  the  tube.  T  . 
phosphorus  and  the  oxygen  will  combine,  forming 
an  oxide  of  phosphorus  which  will  dissolve  in  tbe 
water.  The  level  of  the  water  will  consequently 
MBtJaae  to  rise  until  the  whole  of  the  o 
Ike  phosphorus  is  consumed  (the  latter  contingency 
can  be  insured  against  by  employing  a  sure  exoear 
L — Was).  If  any  nitrogen  were  presen 
'"  - 1  oxygen,  it  will  remain  in  it 
imbined  state  during  the  wholi 
ess,  and  any  space  at  the  top  of  the  tnbe  no 
;picd  by  water  after,  say,  24  hours.  "  Phos 
■lamp"  may  he  attributed  to  this  or  othe 
iri  ty .— MET  ALL  tr  HO  I BT. 


.  the   sample 


ilu.risiiij  " 


[84817.]— Oxyj-en.— The  following  is  a  si 
method,  by  means  of  which  yon  may  determiu 
percentage  of  oxygen  in  yonr  gas.  The  apparatus 
required  consists  of  some  phosphorus  (yellow),  s 
piece  of  copper  wire,  a  piece  of  glass  tubing  about 
jlin.  in  diameter,  and  a  glass  measuring  cylinder 
about  Jin.  in  diameter.  In  order  to  make  an  esti- 
mation with  this  apparatus,  the  first  proceeding  i; 
to  melt  sciine  of  the  phosphorus  under  water  in  > 
small   basin,  and  then  carefully  sack  about  twi 

has  been  inserted  the  copper  mire.  The  phosphonu 
ia  kept  in  position  in  the  tube  by  placing  the  fiugei 
over  the  top,  and  cold  water  is  poured  round  thi 
tube  uutil  the  phosphorus  becomes  solid,  which  ii 
then  drawn  out  hy  tbe  oopper  wire,  and  is  no* 
ready  for  the  next  operation,  which  consists  o: 
filling  and  inverting  tbe  graduated  measure  in  i 
trough  of  water,  and  then  collecting  a  sample  ot 
the  gas.  Tbe  phosphorus  is  now  pushed  well  op 
into  tbe  gas  by  means  of  the  wire  ;  a  slow  ox*J- 
tion  of  ths  pbosphorns  takes  place,  and  phosphi 
ami  ph'.wphurio  anhydrides  are  produced,  which 
dissolve  in  tbe  water,  forming  the  correspond  ins; 
acids  (HjPO,  and  HPO,).  In  about  two  days  all 
the  oxygen  will  be  absorbed.  The  difference  be- 
tween the  volume  after  absorption  and  the  original 
volume  gives  the  qn  entity  of  oxygen  in  the  volume 
taken,  and  this  may  easily  be  expressed  ii 
cent,  as  follows :    " .  H-*.  H-™,  where  a  =  original 

vol.  of  gas  taken,  and  b  the  vol.  after  absorption. 
This,  of  oourse,  neglects  temperature  and  pressure, 
The  graduated  tnbe  may  easily  be  made  out  of  s 
piece  of  combustion  tubing,  by  sealing  one  end, 
and  graduated  by  pouring  in  successive  portions 
of  water.  It  is  as  well  not  to  use  too  largo  a  quan- 
tity of  gas  (about  50  cubic  centimetres  is  a  good 
quantity  to  work  on),  or  the  phosphorus  migh" 
need  renewing.  Mr.  Bottone's  proposal  of  bnrnm 
phosphorus  in  the  gas  is  entirely  impracticable,  a 
[he  violence  of  the  bnnttn  of  tbe  phosphorus  i 
so  very  great  that  it  would  certainly  crack  an 
suitable  measuring  cylinder,  to  say  nothing  o 
phosphorus  being  extinguished  by  the  sudden  ic 

'  G482I.]—  Measuring  Buildings.— My  metho 
of  calculating  this  I  will  try  to  explain  without 
diagram.  Draw  the  figure  on  paper,  taking  care 
that  the  angle  AB  C  is  square.  Cut  oat  one  of 
the  triangles  P  A  B,  and,  naing  Bus  centre,  slew 

and  half  the  point  P  will  take  up  a  new  position^ 
which  call  tj.  Fit  the  triangle  in  this  position, 
and  draw  a  line  from  P  to  (J.  This  forms  an  ad- 
ditional triangle  P  B  Q,  containing  two  aides 
40  long,  a  right  angle  at  B,  and  the  uthsr  angles 


■iSSl.l- 
ing  Fw: 


after  clearing  of   free 


46°  each.  From  these  data  can  be  calculated  the 
length  P  Q,  thus  giving  the  whole  triangle  CPQ 
with  its  three  sides  known,  from  which  can  be  oal- 
onlated  tbe  angle  at  I  J.  and,  finally,  the  required 
length,  B  0,  which  is  31-488.— SlMOSiDEa. 

Measmrlns;  Buildings,  —  Call  line 

rith  lsft-hand  oornsr  a  ;  ditto  to  nearest 

and  tbe  same  to  right-band  corner  b  -,  also 

call  tbe  aide  of  the  square  x.     Then  at  the  nearest 

rner  we  have  two  obtuse  angles  and  the  right 

gle  of  the  square.    Call  the   left-hand   obtuse 

,gle  A,  and  the  right-baud  angle  B.    Then  we 

.ve  B  =  360=  -  (A  +  90=)  =  270"  -  A,  and  thsre- 

re  cos.  B  «=  -  sin.  A,  and  thersfore  cos.1  B  =  1 

cos'.  A.    We  can  now  substitute  for  these  cosine* 

,_eir   values  in   terme    of    the   sides  of  the  two 

triangles  to  whioh  the  angles  A  and  B  respectively 

belong,  and  thus      " 

get  the  equation- 

.)!_    (*.  +  ««  _„«)'-  (A*    -,*-*•)*. 

The  numericsl  vslnes  of  o,  b,  and  e  may  now  ba 
instituted ;  hot  instead  of  50,  40  and  70  it  will 
3  easier  to  put  6,  4,  and  7,  and  multiply  the  final 
isult  by  10.  It  will  be  found  that,  after  squaring 
id  arranging  terms,  we  have  a  quadratic  in  j1,  and 
tat  we  get  two  results,  or  rather  four,  because  i* 
inst  give  two  values,  but  tbe  negative  valnea  may 
o  ignored.  The  two  values  of  i  are  31-5  yards  and 
5-7  yards  nearly.    The  first  only  is  applicable  to 


[04830.]— Delta  Metal.— I  have  just  had  some 
castings  made  in  Delta  metal,  which  seem  very 
satisfactory,  though  I  havs  not  yet  worked  thsm 
up.  The  metal  seems  tougher  than  ordinary  brass, 
and  is  supposed  to  have  a  hreaking  strain  equal  to 
wrought  iron,  though  it  will  nut  stand  aa  mnch 
bending  about  as  ths  latter.  I  believe  it  can  be 
forged  hot.  In  colour  and  hardness  it  resembles 
gun-metal.  The  price  is,  I  believe,  about  the  same 
as  that  of  the  beet  brass.     I  do  not  know  anything 

S Tactically  about  its  oasting  properties,  bnt  T. 
elieve  it  runs  freely,  and  oasts  sound  and  clean. 
I  should  think  it  would  bs  an  advantageous  sub- 
stitute for  brass  for  model  work,  Ac—  Ursa 
Minor. 

[  S4830.  1  —  Delta  Metal.  —  I  am  not  at  tbe 
moment  able  to  give  the  price  of  Delta  metal  as 
compared  with  brass,  the  values  ef  both  metals 
having  changed  so  violently  during  the  lest  fsw 
months.  According  to  my  ideas,  yon  may  reckon  it 
at  about  i\  times  the  price  of  brats.  It  has  a  some- 
what higher  melting  point  than  brass,  bnt  there  i* 
not  so  much  difference  aa  to  give  any  difficulty.  It 
makes  beantifnl  castings,  remarkably  free  from 
blow-holes.  It  is,  however,  very  hard,  far  harder 
than  the  hardest  brass,  and  I  havs  even  known 
some  of  it  to  be  aa  hard  as  steel.  Will  "  0.  T." 
fanerj  HfeSMH}  please  note  thislatter  remark  ?— 


[64831.]— Mathematical.— Lit  t  as  radios  OC, 
R  -  distance  from  C  W  the  centre  of  gravity  of  Q. 
Then  Pr  =  Q  R.  From  which  equation  (as  P,  r 
and  H  are  known),  Q  will  he  found.  To  find 
centre  of  gravity  of  the  crescent  (J,  out  out  its 
exact  shape  in  stiff  paper,  and  suspend  same  suc- 
cessively from  any  two  points  (say  near  ths  two 
horns).  Let  plumb-line  descend  from  same  points 
of  suspension,  and  mark  this  line  on  the  paper  in 
both  oases.  Where  the  two  plumb-lines,  as  thna 
successively  marked,  intersect,  will  be  the  required 
centre  of  gravity.  Stick  a  needle  through  the 
paper  at  that  centre.  Hold  tbe  needle  horizontally 
and  turn  the  crescent  ronnd  thereon,  You  will 
find  the  crescent  will  rest  in  any  position,  which 
will  prove  your  centre  is  correct.  1  fail  to  grasp 
the  meaning  of  the  following  part  of  query— vix., 
OC  =  COB  =  A.  The  cent.  grav.  ot  (J  may  be 
found  by  calculation  or  by  construction ;  bnt  I 
think  the  experimental  method  preferable  in  this 
case.— FltiNIi  C A ivs,  Sunderland. 

[64837.  J— Watch  Hepalre.— The  jewel-holes  of 
all  watches,  when  there  is  friction  by  the  pivots, 
should  be  oiled  ;— the  cylinder  of  honiontals  also, 
whioh  is  generally  done  hy  oiling  ths  'soaps-wheel 
teeth,  which  in  turn  oil  the  cylinder.  The  ruby  pin 
of  levers  should  never  be  oiled;  but  always  oil  the 
'scape-wheel  teeth  (excepting  chronometers  or 
duplex  crown  teeth).  You  can  get  U  assortment  of 
ciliiiiier  plugs,  bnt  it  requires  osre  to  replace  one, 

many  ways  of  replacing  broken  pivots;  the 
simplest  way  I  know  of  ia  by  the  wax  lathe.  First 
get  a  suitable  chuck,  then  soften  work  (if  toe  hard 
to  drill),  secure  work  Irue  with  shellac,  heated  hy 
...ii ■ii'.]„ii!|..  placed  under  or  near  chuck,  at  ths  same 
time  holding  against  it  a  piece  of  pith  or  pegwood. 
When  true  extinguish  lamp  and  remove  pith  ot 
pegwood,  then  turn  centre  with  graver,  drill  hole  \ 
file  piece  of  tempered  steel  to  fit;  secure  and  tnm 
true;  then  finish  in  trims  or  jacot  tool.— F.  T. 
REID,  33,  Howell-road,  Exeter. 

[64833.]— Srase  Furnace.— Herewith  I  append 
sketch  of  small  futnace  which  1  have  had  in  use 


'  ENGLISH  MTOHAMIO  afcP'  WORLD  OF  BOttMCB  ■  Ma  1^02-         Aram  6. 


^rV 


for  some  time.  By  using  selected  foundry  coke  I 
hive  even  malted  several  pounds  of  out  iron  In  it. 
The  coke  should  be  broken  in  pieces  about  the 
size  of  a  hen's  en,  and  ill  doit  sifted  from  it. 
Coil  is  quite  inadmissible  In  this  type  of  fnrnsoe. 
I  ihonld  uy  that  with  ohsraosl  aa  fuel,  it  would 
be  quite  practicable  to  braze.  I  nie  this  fnrnaoe 
for  all  kind*  of  metallurgical  experiment*.  Tha 
iron  plate  carrying  tha  firebar*  ought  to  be  a 
MttfDf  at  leaatlin."-1-'-  ""  ''!-    --- 


forming  tha  fnrnaoe. 


thick,  2ft,  6in.  squire,  having 

.._    ......    ,„:_      L_  8in^ 

,y  be 


formed  of  two  bricks  clamped  together,  and  ihonld 
always  ba  kept  on  wbile  melting.  The  fnrnaoe 
shoald  never  be  rilled  with  fnel  above  the  level  of 


[64840.1— Solenoe  and  Art  May  Bxnmina- 
tlbn.— The  beat  for  nraa  ia  to  make  a  concentrated 
eolation  of  tha  salt,  and  then  to  add  about  an  equal 
bulk  of  strong  nitric  aoid ;  after  a  little  time, 
crystal*  of  nrea  nitrate  will  appear.  The  follow- 
ing are  teste  for  morphia : — 1.  On  addition  of  none. 
HKO,  to  powdered  morphia  or  its  salts,  an  orange- 
red  colour  ia  produced,  which  after  some  time 
changes  to  yellow.  SnCl,  destroys  the  colonr. 
!.  Sulphuric  aoid  alone  produces  no  colouration 
with  morphia  or  ite  salts ;  but  on  adding  a  crystal 
of  K-Cr.O,  to  liquid,  a  bright  green  colour  is  pro- 
duced. 3-  Morphia,  free  or  combined,  rednces 
iodic  aoid,  liberating  iodine,  which  colours  the 
liquid  brown.  A  piece  of  niter  paper  soaked  in 
starch  solution  ia  turned  blue  when  dipped  in  liquid. 
— M.  ISADBE,  Lowes. 

[64847.]  —  Foliar'*  Buttery.  —  How  would 
it  do  to  reverse  the  arrangement  of  this  bat- 
tery and  put  the  sine  aa  a  cylinder  outeide  the 
porous  cell?  It  ia  evident  by  the  sine  being  in 
porous  cell  the  outer  solution  soon  saturates  tlie 
fluid  surrounding  the  sine,  whereas  by  reversing  it. 
the  liquid  area  being  greater,  it  would  take  a  maoh 
longer  time  diffusing  iteelf.— AssOC.Inst.BlSC. 
BVOS. 


supported. 


lore  hasten  to  correct  the  very  bad  opinion  of  ... 
working  powers  which  Mr.  T.  G.  Slater '■  (p.  Ill) 

communication  ll  likely  to  areata  in  some  minds. 
I  will  admit  that  a  Fuller  set  up  with  a  very  thin, 
nnperaffiued,  porous  pot  will  certainly  oome  to 
grief,  owing  to  the  rapid  diffusion  of  the  eolations 
and  destruction  of  lino  by  the  bichromate.  These 
Belli  were  designed  for  telegraph  and  rail  way  work 
where  a  high  int.  r.  la  of  no  oonaeqaenoe.  For 
these  pa rposes  the  pots  era  invariably  paraffined 
In  aome  cases  the  extent  of  working  or  porous  sur- 
faoo  not  exceeding  ]Jsq.iii.  This  cell  has  in  gre a 
measure  replaced  the  Deniell  at  the  postal  tele 
graphs,  and  is  very  extensively  used  on  British  am: 
foreign  railways.— W,  PebeeN-Maycock. 

[64849.]— Oentre-fleoond*  Watch.— The  sp 
pondage  you  mean  is  a  laminated  arm,  composed  o! 
brass  and  steel,  to  compensate  for  the  effect  o: 
expansion  and  contraction  of  the  hair-spring  ani 
balance  under  Influences  of  heat  and  cold.  Ii 
acts  upon  the  hairspring  only.  With  heat  it  close. - 
the  curb  pins,  and  give*  the  hair-spring  leal  play 
and  with  cold  the  reverie  action,  and,  therefore,  ii 
a  manner,  fulfils  the  purpose  of  a  compensatioi 
balanoc— F.  T.  RE1D,  38,  Howell-road,  Exeter. 

[64852.]— *W1  for  Canon.— A  A  A,  Fig.  2,  is 
not  the  yard  at  the  head  of  the  sail,  bat  a  kind  of 


boom,  B  B.  The  bk 
for  reefing,  D,  K,  F,  G,  are  bound  to  this  batten, 
■paces  being  out  oat  of  the  bag  for  tha  purpose. 
Reefing,"  "  Fife  "  sesms  to  think,  means  taking 
in  the  whole  sail ;  if  so,  he  is  in  error.  "  Reef- 
ing "  meana  taking  in  a  part  of  a  sail  10  a*  to  ex- 
pose a  lew  surface  to  the  wind.  The  greatest 
1  sugth  to  be  taken  in  by  the  reefing  gear  is  2ft.  9in, 
not  9ft  Sin.  The  batten  alio  keep*  the  aail  flat, 
thereby  making  it  hold  the  wind  better.  If  this 
is    not    dear,    I    will    explain    again.— GOLDEN 

Slipfebs. 

[64866.]— Dirty  Water  in  Steam  Boiler*.— 
C  should  say,  from  the  explanation   given,  the 

rater  contains  iron  in  solution;  this,  when  fed 
into  the  boiler,  ia  converted  to  brown  ferrio 
hydrate,  or  rust,  from  the  liberation  of  carbonic 
mid  by  boiling.  This  iron  oan  be  removed  by 
nitration  through  ■  proper  medium  ;  but  no  filter 
Hied  to  the  suction  of  a  pomp  would  answer.  If 
1 1I.  E.  P."  would  supply  me  with  about  a  quart 
if  the  water  In  a  clean  bottle,  I  should  be  moat 
happy  to  teat  it  and  forward  him  tha  result,  aa  I 
am  much  intereated  in  the  subject  myself.  I  have 
advertised  my  address  this  week.— CHAS.  E. 
Git  tins. 

[64868.]— Copper  Boiler.— You  do  not  say  how 
longitudinal  joint  is  made  ;  but  .taking  aame  at 
65  per  cent,  of  the  solid  plate,  then  bursting  pres- 
inre  equals  about  901b.  per  square  iuob  ;  so  work 
it  201b.  if  ends  are  properly  pot  in.  The  boilr-  '" 
very  thin  for  its  size,  so  should  be  well  suppoi 
-Ti 

[64868.]— Oopper  Boiler.  If  ends  had  beer 
Bat,  they  would  have  been  weakest  parts  of  boiler 
nuless  stayed.  But  domed  ends  are  strongest  parts 
—in  fact,  the  endwiee  strength  is  double  the  oross- 
sriiw  strength  when  end*  are  domed.  The  calcu- 
lation in  present  case  is  aa  follows:  Take  tha 
strength  at  joint  (i.e.,  at  weakest  part  of  boiler)  as, 
la;,  10  torn  per  inch  of  sectional  ares.  Then 
multiply  twice  the  jin,  thickness  by  10  tone,  and 
divide  by  64in.  diameter,  and  the  anawer  is 
=  -0463  ton  =  103'71b.  per  inch  bursting  pressure. 
The  safe  pressure  would,  therefore,  be  161b.,  say 
per  inch,  which  would  allow  a  factor  of  safety  of 
7  nearly.  Anderson's  "  Strength  of  Materials  "  is  s 
very  good  book  on  this  subject.— FRANK  Cawm. 
Sunderland. 

[64873.]— Bleotro-CrildineT.— Heating  the  bath 
causes  the  deposit  to  be  of  a  darker  colour.  A 
redder  colour  la  alio  produced  by  mixing  in  suitable 
proportions  the  electro-oopper  solution  described 
in  my  answer  to  question  64882  with  the  gold  solu- 
tion, also  given  in  same  anawer.  The  greater  the; 
Eroportion  of  copper  solution  used,  the  redder  will 
e  the  colour  of  the  gold  deposited.  Host  likely 
tho  oause  of  the  yellowish  tinge  of  your  plated 
articles  ia  due  to  the  deposit  by  galvanic  action  of 
a  sub-cyanide  of  silver,  which  ia  rapidly  decom- 
posed and  darkened  by  light.  The  sub-cyanide 
maybe  removed  by  either  of  the  two  following  I 
— 1.  By  leaving  the  articles  for  some  time  in  the 
solution  after  the  current  has  been  stopped,  when 
'     dissolved  off  by  the  cyanide  of    potassium. 


of  a  strong  silver  solution  containing  i 
cyanide  of  potassium ;  this  is  well  shs 
left  for  one  or  two  days.  When  want*: 
quantity  of  this  solution  ia  added  to  ts 
bath  ;  bat  be  careful  to  add  only  a  very  I 
time,  aa  exoess  of  carbon  bisulphide  is 
spoil  the  solution.— M.  ISA  PER,  Lures,; 

[64878.1— Cement  for  alaa*  and  I 
let  an  ounce  or  two  of  the  beet  plastcri 
t  must  be  quite  fresh,  or  your  troubtsi 
lin.  Put  two  spoonful*  of  the  powd 
measure)  into  a  cup,  and  add  just  one  sp 
water.  Mix  quickly,  and  well  smear  inaii 
collar  and  round  neck  of  bottle  with  t 
■it  into  places,  and  lay  on  email  weight  to 
11  superfluous  matter.  The  great  thiq 
>]uiok  about  a  job  of  this  kind,  so  ss  i 
plaster  begin  to  set  before  the  parte  ari 
IS.  E.  H. 

[64B73.]— Cement  for  Giaaa  and 
lib.  MX,  1Mb.  rosin,  4oi.  plaater  of  Peril 
wbre ;  or  rosin  lib.,  plaater  of  Paria  ( 
These  two  require  both  brae*  and  gli 
heated  to  the  melting-point  of  the  oemso 
it  hold  securely.  The  following  does  m 
fine  white  sand,  1  pint  litharge,  frda  of 
finely-powdered  rosin.      Mix  and  keep  n 


.  By  n 


y  the  current  in  prefer 


.    riedoff  by  the  ■ 

silver.     Bisulphide  of  carbon  in  small  proportion 
the  deposited  silver  to  have  a  bright  lustre, 
of  carbon  bisulphide  is  added 


14  ounce  of  carbon  bisulphide  is  add* 


[64880.]— MonntinaT  Irutewta.— Use : 
and  cement  to  the  slide*  with  marine  g 
insert  the  insect,  Ac,  and  put  the  ordi 
circle  over  the  top.  These  glaas  oelb 
more  than  pieoes  of  glass  tubing)  oan  h 
at  all  microscopical  instrument  dealers. 
slso  use  varnish  cells  (aaphalte  or  blaci 
the  beat).  Take  a  camel's-hair  brush,  s 
put  the  varnish  on  in  a  circle  the  aiie  y 
make  your  cell,  allowing  each  lot  to  < 
applying  another. — S.  S. 

[64880.]— Mioroajoooloal— To  nTonn 
without  DliflsjnratlonbyPreasraxe 
a  store  of  slips  of  material  of  different  t 
paper,  cloth,  leather,  Ac,  of  tha  usual  1 
slide  dimensions  ;  pouch  in  thorn  ho 
required  diameter.  Select,  by  trial,  a 
thickness  that  when  interplead  be- 
Sin.  by  lin.  slips  of  thin  glass  (G  and  G 
approach  so  that,  without  compressing 
in  the  cell  thus  formed,  they  are  just 
in  contact  with  it  to  prevent  ite  alippi: 
place  therein.  Glue  the  slip  by,  say,  i 
eolation  to  G,  and  superimpaa*  G',  at  6 
it  close  with  thread,  so  that  if  it  ia  pr 
evaporation  of  moisture  in  the  insect 
dimness  on  the  inclosing  glue,  it  may  b 
before  permanently  gluing  down  G 
mounted  insects  of  all  sixes  up  to  mot! 
in  this  manner,  and  have  been  quite  ea 
the  results.  The  object  can  be  exuni 
wsll  from  either  side  of  the  slide,  whic 
otherwise  if  it  were  attached  by  an 
material  to  the  glass.— J.  H.  Stoches 
[64880.]— Mo  on  tin*  Inaeota—  la 
your  query  as  to  the  way  to  mount  sroal 
think  yon  will  find  the  following  one  < 
Having  killed  yoor  insect  with  chic 
ether,  it  is  to  b*  washed  in  three  or  f 
taking  care  not  to  injure  it  in  any  we 
handling.    It  i*  than  immened  in  linen 
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dge  of  tin  time  lint  it  ■hould  remain  in 
.ion  oui  only  be  gained  by  experience ; 
eneral  rule,  the  object  will  assume  a  oer- 
tntof  transparency  when  it  has  been  long 
i  the  alkali.  Wben  this  has  been  found 
out  it  mut  bo  left  to  soak  foe  two  or 
its  in  distilled  water.  It  must  now  be 
with  a  gentle  rolling  motion,  with  a 
air  brush  to  expel  the  soft  content*  of 
nen.  The  bnuh  should  be  laid  on  the 
ind  gradually  rolled  down  over  the 
Great  assistance  can  be  gained  by 
now  and  tben  under  the  microscope 
f  the  toft  part*  are  being  removed 
■oper  manner.  When  thin  has  been 
ihed,  take  the  object  up  with  the  brash 
t  on  a  piece  of  thick,  smooth  writing- 
Arrange  it  in  its  proper  position,  place 
jieoo  of  the  same  paper  on  top,  and  put 
etween  two  glass  slips,  which  mint  be 
:d  with  one  of  those  American  clips. 
now   be   allowed  to  dry,  which  it  prob- 

do  in  abont  34  boors.  Now  unfold  the 
ry  cautiously,  so  as  not  to  damage  the 
hich  most  be  placed  in  tnr pontine.  The 
ing  whiah  it  should  remain  in  this  liquid 
ltd  very  much  upon  the  density  of  the 
le  wings  of  flies,  4o.,  requiring  much  leas 
leoome  perfectly  transparent  than  denser 
■.  When  this  has  been  dona  it  must  be 
15  centre  of  a  clean  glass  slide ;  a  drop 
a  balsam  it  dropped  on  to  it.  Warm 
-  side  of  the  slide  to  cause  the  balsam 
11  into  the  tissue,  and  then  allow  a  cover 
fall  slowly  over  it.  taking  oaro  to  let  one 
e  down  first,  and  then  lower  the  other 
kid  of  a  needle,  thus  driving  the  air- 
Defore  it  in  a  wave.  A  little  clip  should 
a  to  keep  it  well  down  until  the  balsam 
ny  supsrfiaoue  balsam  whiah  may  leak 
x  removed  when  dry  by  a  piece  of  rag 
D    chloroform.      It    may    afterwards    be 

suit  the  taste.— J.  H.  Kirk. 

] — Commutator. — Get  a  number  of 
segments,  cast  in  gunmetal  or  brass, 
.he  number  of  sections  on  your  armature. 

be  cleaned  up  and  fastened,  by  means  of 
3  a  boxwood  or  pear-wood  core  previously 
th  asbestos.    Great  care   should  be  used 

sections  at  equal  distances  all  round  the 
le  core  should  be  bored  to  fit  tightly  on 


water  and  the  cyanide  of  potassium.  If,  after 
the  complete  solution  of  the  cyanide,  the  liquor  is 
not  colonrless,  add  more  cyanide.  When  using  this 
solution,  it  is  best  to  have  the  surface  of  the  copper 
anode  nearly  equal  to  that  of  the  immersed  articles. 
— M.  Ihader,  Lewes. 

[64883.1— Polishing  Ami)**.—''  Turned  work, 
(in  amber)  are  generally  polished  first  with  glass- 
paper  then  with  rotten  i  tone  and  oil"  (Holtt- 
apffel,  Vol.  III.)— tjRBA  MINOR. 

[6488a.]— Piccolo  Up  Plate.— Of  what  mate- 
rial is  the  plate  ?  1  have  an  idea  that  the  taste 
may  be  traced  to  electro-chemical  action. — W. 
Fj;uke_\--MaycocK. 

[64886.]  —  Orange  Stain  for  Leather.— 
"  Journeyman  "  should  procure  a  supply  of  the 
aniline  dyes  and  experiment  with  them.  l)y 
orange  I  understand  him  to  mean  what  is  termed 
yellowish    buff,    which,  formerly    obtained   by  a 

produced  by  the  aid  of  naphthol  yellow  four  parts 
to  one  of  eosine.  A  "  straw  "  would  be  produced 
by  the  aid  of  naphthol  yellow  alone.— N  UN.  DOE. 

[64888.]— Cork  Composition.— If  mixed  with 
raw  indiarubber,  about  two  of  cork  to  one  of 
rubber  by  weight,  yon  will  have  the  material  celled 
"  kamptulicon  "  ;  if  with  oxidised  linseed  oil,  that 
known  as  "  linoleum  "  ;  and  if  with  a  solution  of 
rubber  and  wood  naphtha,  that  known  as  "cork 
carpet.''  But  all  these  processes  require  powerful 
machinery  quite  beyond  the  means  of  an  amateur. 
— T.  C.,  Bristol. 

[64890.J— North  Point  on  Ufa, pa.— Clearly,  if 
the  map  is  unmarked,  and  you  are  ignorant  of  the 
bearings  of  the  locality,  it  is  impossible  to  set  the 
map  to  the  compass.— W,  Perrex-Maycock, 

[64890.]— North  Point  on  Map*.— Meat  maps 

an  drawn  as  if  the  north  were  at  the  top,  and  to 
on ;  but  when  "  J.  B,"  is  on  his  pedestrian  tonr  he 
can  easily  test  his  map  with  a  pocket-compass. 
Let  htm,  on  the  first  straight  road  he  comes  to, 
take  ont  his  compass  and  look  the  direction  it  goee 
in— N.  to  S„  or  E.X.K.  to  W.S.W„  and  so  on. 
Having  got  this  line,  he  can  draw  ail  the  other 
compass  points  on  his  map  for  future  reference, — 
B.Sc,  Plymouth. 

[64891.]— Hoapltal Floor*.— Ihave  "walked" 
all  the  great  hospital  floors  in  Europe,  and  have 


[G-ie[»7.]— Indicator  Diagram.— The  fault  doe* 
not  lie  with  the  engine  bnt  with  the  indicator  ;  the) 
spring  appears  weak  and  oscillates.  Draw  a  Una 
midway  between  the  bills  and  valleys  to  obtain 
a  mean.  The  diagram  does  not  appear  had, 
but  would  he  improved  with  a  little  mote  compres- 
sion.—T.  C,  Brutol. 

[64897.]—  Indicator  Diagram.—  You  did  not 
mention  the  speed  of  the  engine  in  question  :  it  i* 

Erobable  that  the  excessive  vibrstion  due  to  a 
igb  rate  of  speed  of  the  piston  of  the  indicator  is 
the  sole  cause  of  tee  irregular  steam  line  on  the 
diagram.    Otherwise,   the   general   appearance  ia 

ecod,  showing  a  fair  allowance  for  "cushioning," 
ut  also  indicating  that  the  steam  pipe  or  port* 
might  be  increased  in  area  with  advantage  if  the 
engine  is  to  run  at  a  high  rate  of  speed.  However, 
the  chief  fault  appears  to  lie  in  the  indicator,  not 
in  the  fixing,  because  the  atmotpherio  and  eibao.it 
lines  are  good,  but  may  bo  due  to  want  of  lubriua- 


HYD1 


engine.— FEE  DERI  (IK     WALKER 


[64898.]  —  Strength  of  Cast-Iron  Pipe.— 
Plenty  strong  enough  for  the  pressure. — T.  C, 
Brutol. 

[64898.]— Strength  of  Cast -Iron  Pipe,— 
Barely  thick  enough,  especially  when  the  stress*! 
due  to  expansion  sometime*  come  awkwardly  on  to 
a  Tee-piece.  Far  better  to  take  it  out  and  put  a 
wrougbt-irou  pipe  in  its  plane, — W.  U.  J.,  Dublin. 

[G49O0.]— Fan  Blast.— A  square  wooden  trough 
used  to  be  a  common  conductor ;  bat  there  is  no 
objection  to  cast-iron  pipes  if  made  large  enough. 

Sines,  jointed  with  Portland  oemant.  A  branch 
ingth  at  each  hearth.  Pipes,  say,  Sin,  bore, 
Llyod'a  "  Silent  Fan  "  ha*  a  good  reputation.  Soma 
correspondent  might  give  their  address. — W.  H.  J., 
Dublin. 

[649QB.]— BuriUns  Pressure  of  Tank.— Tins 


sr*  is  an  outward  pressure  of  nearly 
in.  on   last  inch  of   depth.     The 

g  '.I'liu.,  there  is   a   bursting  press uro 
SOOIb.  nearly.— T.  C,  Bristol. 
[64908.]— BOJattn*  t 


.  the  commutator  itself  trued  up  on  the 
ir  the  sections  have  been  fitted  on  the 
•  commutator  can  b*  held  in  it*  place  on 
by  a  keyway  and  feather.  In  the  free 
if  the  L-pieoei  heist  are  drilled  to  which 
of  the  armature  can  be  secured  either  by 
or,  better,  by  soldering.  Annexed  i*  a 
lowing  the  style  of  commutator  advised. 

ion. 

■  -FJeotro-DeDOrttlng.— For  •  gliding 
dissolve  80  grammes  of  gold  ia  "  aqua 
part*  of  hydrochloric  acid  to  1  part  of 
lid),  evaporate  to  the  consistency  of  a 
1  water  and  60  grains  ef  potassium  ey- 
il  boU  the  mixture.  When  gilding,  the 
1*1  be  at  a  temperatnre  between  SO"  C.  and 
o  make  a  silvering  solution,  Sot.  of  silver 
s  dissolved  in  6  quart*  of  water,  and  then 
art*  of  pure  potassium  ayanide.  Stir  the 
id  filter  from  any  iron  which  was  oon- 
the  cyanide.    This  solution  may  be  used 


cold.     For  a  c op p*r- depositing  soli 
of  copper,  bicarbonat*  of 


following  formula    i 


ale,  bisulphite  of  soda,  and  pure  cyanide 
inm,  eaoh  los.  To  prepare  this  solution, 
la  of  copper  is  mad*  Into  a  paste  with 
I*  sodium  carbonate  and  some  water 
.  to  this,  and  the  whole  stirred.  Then 
phita  of  soda  and 
id,  lastly,    add  th. 


seen  all  sort*  of  floors-atone,  brick,  tile*,  wood, 
and  even  dried  day  (in  Africa)  ;  and  I  prefer  (not 
personally,  for  I  have  often  nearly  fallen  on  them) 
oak  floors,  well  waxed  daily  (red  pin*  woald,  I 
think,  b*  almost  a*  good).  The  wax  hinder*  the 
absorption  of  the  saeas**  which  are  unavoidable  in 
a  hospital.-  - BJJe.,  Plymouth. 

[B4B9B.]— Kloro.  Slide*.— You  do  not  say  the 
medium  on  which  your  blood  slid**  arc  mounted. 
If  they  are  done  by  the  drying  method,  whiok  is 
one  of  the  beat,  I  think  it  will  be  impossible  to  get 
off  tht  cover-glass  without  disturbing  the  forms. 
If  moist,  snub  as  in  solution*  of  mercuric  chloride 
or  potasiio  bichromate,  the  only  difficulty  will  b* 
in  the  possible  hardneu  of  the  gold  sire.  I  use  a 
vary  fine  knife,  first  takeoff  all  tie  ringing  varnish, 
thin  work  the  knife  very  carefully  between  the 
cover  and  the  elide,  only  naing  enough  force  to 
bend  np  the  oovar-gtaaa,  not  break  it :  in  a  very 
abort  time  th*  cover  rut*  off.— BJjc,  Plymouth. 

{640-97.]—  Indicator  Diagram,  -Th*  fault 
appear*  to  me  to  be  In  the  indicator.  An  yon  sure 
it  u  properly  oiled  and  quite  free  to  work.  The 
diagram  would  be  a  good  one  if  properly  taken. — 
Wm.  Grimshaw. 

[64897.]— Indicator  Diagram.— This  ia  prob- 
ably oaused  by  a  dirty  indicator.  Take  out  the 
piston  and  clean  it  thoroughly,  using  a  little 
paraffin.  Notice  if  the  cylinder  is  soorsd ;  if  so, 
it  had  bettsr  be  tent  to  the  maker.— W.  M.  J., 
Dublin. 


by  th*  head.  The  outward  pressure  at  the  bottom 
is  also  th*  head,  or  in  this  ease  6'3tb.  par  square 
inch,  or  on  the  bottom  area  6-68nwt.  per  square 
foot,  or  about  16}  too*  total  weight.  Thus,  th* 
total  weight  baa  to  be  provided  for  by  the  sup- 
port* underneath  the  vessel,  and  the  vessel  itself 
mul  b*  strong  enough  for  th*  outward  preaiur*  of 
6'21b.  par  square  Inch.— W.  M.  J.,  Dablin. 

[64904.  j  -Pebble*.— Holes  in  pebbles  are  nasally 
formed  by  the  friction  of  sand  set  in  motion  by  the 
movement  of  th*  waves.  They  are  "  pot  holes  "  on 
a  small  scale.— SM. 

[64906.]— Great  Orms'i  Head.— From  Orme, 
Scandinavian  for  serpent.  Worm's  head  ia  another 
promontory  whes*  name  is  similarly  derived.  Sea 
Taylor'*  "  Words  and  Place*."— Arthur  Man. 

[64906.]— Bleotric  Olooka.— To  "ACOLYTE" 
OB  Mr.  BOTTOne,— I  regret  to  say  that  not 
having  seen  th*  articles  In  Indwtria,  I  am  unable 
to  give  an  intelligent  reply.  If  you  would  care  to 
■end  me  a  copy,  I  would  oheerf  ully  advise,  if  I 
know  anything  about  th*  matter.— S,  BOTTOME. 

[64907.]  —  Gleaning  Valuable  Japanese 
Laoquer*.— Use  a  fine  Turkey  sponge,  water 
•bent  70°,  and  white  Caatile  soap.  —  B.BO, 
Plymouth. 

[84909.]— Cutter e  of  Wood-Planing  Xav 
oiiuie*.—"  Athenian"  should  use  beat  cast  steel 
or  silver  steel,  and  not  the  common  steel  known  a* 
spring  iteeL  Good  donbl*  shear  iteel  would  do. — 
T.  C,  Bristol. 

[64909.]  —  Cnttern  foe  Wood-  Planing 
Machine. —  Spring  at**!  is  not  suitable  for 
machine  cutters.  I  understand  there  ia  a  special 
steel  for  the  purpose,  not  so  soft  as  spring,  nor  to 
hard  a*  moat  cast  steel,  which  latter  la  apt  to  fly 
at  the  high  speeds.  They  are  supplied  tempered 
throughout  fur  flat  planing.— W.  M.  J.,  Dublin. 

[64911.]-  -Blentric  Lighting.— Theoretically, 
a  dynamo  capable  of  giving  160  to  200o.p.  in  incan- 
descence lamps,  would  consume  from  J  to  JH .P. 
Practically,  it  would  be  well  to  allow  a  '••" 


I  know  of  no  water-motor  that  would  give  that 
power  with  so  little  pressure  aa  stated.  A  dynamo 
for  inoandeacenoe  lighting  should  be  either  shunt 


compound  wound ;  for  are  lighting,  series. — B. 
BOTTOHE, 

[64911.]— FJeotrio  Lighting.- You  ought  to 
get,  under  favourable  circumstances  of  conducting 
your  water  to   the  motor,  200o.p,  and  th*  bee*. 
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arrangement  will  be  to  use  ■  turbine,  the  abaft  of 
whioh  is  coupled  direct  to  tbe  apindlo  of  ■  sbant- 
•waund  dynamo,  or  better  still,  a  com  pound- wo  and 
dynamo.  We  have  designed  several  smell  instal- 
lations of  this  kind,  end  (hull  be  pleased  to  give  e 
■ketch  of  one,  with  the  Kditor's  permission,  in  next 
■week's  issue,  where  a  cottage  reaidenos  is  illumi- 
nated by  the  eleotrio  light  eul  the  year  round  at  a 
merely  nominal  ooit  for  maiateaanoe,  the  power 
being  derived  from  the  overflow  of  certain  water- 
cress beds.— Frederick  Walkeb  and  Hyde. 
[64912.]— Attractive  Power  of  Belanold.— It 
li  impossible  to  give   a  definite  answer    to  thia 

3 aery,  as  the  actual  result  will  depend  on  the 
iemeter  of  the  tetanoid,  and  the  number  of  turns. 
In  aome  experiments  made  by  me  five  years  ago,  I 
found  that  a  selenoid  lin.  internal  diameter,  wound 
with  eight  layers  of  No.  20  wire  Sin.  long,  gave  a 
pull  of  Soi.per  ampere.  Tue  power  decreases  as  it 
approaches  the  middle  of  the  tube.— 8.  BOTTONB. 
[64912.]— The  Power  with  whioh  it  Pleoe 
of  Iron  IB  Sucked  Into  a.  Bobbin,  tco. — The 
force  is  proportional  to  the  number  of  ampere- 
turns  on    the    bobbin,   up  to  a  oertaiu  point. — 

W.  Peehen-Maycock. 

[64013.]— A  Simple  Way  of  Striking  Area 
Of  Largo  Radios,  and   Finding    the  Proper 

Amount  of  Spherical  Aberration  In  a 
Speculum. — The  firit  part  of  the  query  is  beat 
answered  by  referring  to  tbe  old  saw  of  "Try 
again,"  To  the  aeooad  part  (if  the  Editor  can  find 
room),  I  nan  offer  an  old  illustration  of  what  was 
called  a  "  tpheriometer,"  and  need  for  testing 
apeunluma,  mechanically. — W.  M,  J.,  Dublin. 

[64914.1— Electrotyplag.— "  The  Elements  of 
Electro  Metallurgy,"  by  A.  Smee  (Longmans  and 
Co.,  1648),  ia  a  very  practical  book  on  tbe  subject, 
tbongh  perhaps  now  superseded  by  more  modern 
works.  On  page  £40  ia  described  a  method  for 
obtaining  the  obvenc  and  reverse  of  a  coin  in  on* 
operation,  which,  however,  waa  not  successful. 
Would  it  not  do  to  make  a  monld  of  each  side  of 
tbe  medal  in  thia  sheet-lead,  such  as  tea  is  wrapped 
in,  by  careful  rubbing,  turning  up  the  edge  to  take 
tbe  Impression  of  tbe  milting,  if  any  ;  then,  after 
having  deposited  tbe  copper  to  a  sufficient  thick- 
ness, fill  the  two  halves  iwith  solder,  filing  down 
till  each  is  exactly  half  the  thickness  of  the 
original,  then  fatten  together,  taking  care  that  the 
edges  meet,  and  bo  make  aperfeot  medal  'I  I  have 
been  successful  in  making  very  fine  impressions  of 
coins  by  tbe  above  method,  and  I  hope"  Limelight  " 
will  be  squally  ao.— Chkosob. 

[64914.] — Bleotrotyplng. — I  have  taken  very 
good  electrotypes  ia  the  following  manner :— Take 
a  strip  of  tinfoil  large  enough  to  »)ver  both  sides 
of  tbe  medallion,  fold  it  over  in  tbe  same  way  as  a 
■beet of  notepaper,  and  slip  the  ooin  into  this: 
wrap  the  ooin  and  tinfoil  up  in  several  layers  of 
stout  paper,  and  screw  tightly  up  in  a  preae  ;  leave 
them  thus  for  about  a  quarter  of  aa  hour,  unscrew 
tbe  press,  mid  carefully  strip  the  foil  from  the  coin. 
Make  up  a  solution  of  copper  sulphate,  60s.;  water, 
1  pint ;  enlphurio  acid,  jH.oz. ;  connect  the  tinfoil 
moulds  with  tbe  line  end  and  sheet-copper  anode 
to  the  carbon  end  of  a  small  bichromate  cell,  and 
hang  them  about  ilia,  apart  ia  tbe  copper  sulphate 
solution.  The  back  of  the  foil  mould  must  be 
varnished  with  sealing-wax  or  other  varnish,  and 
the  froat  covered  with  blscklead  by  ft  soft  camel- 
hair  brush.  I  have  not  moulded  them  up  as  a  coin  ; 

this — say  each  side  of  ft  sheet  of  lead,  which  ouuld 
be  cut  off  and  coloured  on  the  edge.— Pul.\ciriA. 
[64914.]  —  Blectro  typing.  —  You  will  find 
every  detail  in  8prague's  "  Electricity."  Briefly 
all  you  need  do  ia  to  get  two  clean  impressions  of 
the  medallion,  face  and  obverse,  ia  good  white 
wax,  brush  up  the  impressions  with  a  fine  camel- 
hair  brush,  dipped  in  fine  plumbago,  until  they 
■bine  like  a  well -polished  grate.  These  are  then 
connected  (not  together,  but  one  after  the  other) 
'o  tbe  oopper  wire  proceeding  from  the  ainc  rod 


of  ■ 


1   Daniel 


made  by  warming  the  copper  wire,  sad  thrusting 
it  carefully  into  the  edge  of  tbe  impression.  This 
point  moat  be  well  brushed  aver  with  plumbsgo, 
so  as  to  make  a  continuous  coating  between  the 
face  of  the  medallion  and  the  oopper  wire.  (Ku 
plumbago  ahuuld  be  allowed  to  get  on  the  back.) 


nould  1 


The 

cell,  and  the  medallion  into  the  outer  copper  sul- 
phate solution.  The  ftcid  in  the  lino  cell  should 
not  be  stronger  than  1  to  10  of  water.  The  sul- 
phate of  oopper  solution  should  be  saturated,  and 
acidulated  with  a  few  drops  of  sulphuric  acid  to 
each  pint.  An  electro  of  each  face  having  been 
taken  thus,  the  two  may  be  soldered  together  by 
placing  back  to  back  in  a  plaster  mould,  and  run- 
ning some  melted  type  metal  or  aolder  between 
them.  The  edges  can  then  be  filed  or  turned  np 
true,  and  coppered  with  a  little  sulphite  of  copper 
solution,— 8.  BOTTOHE. 

[64916.]  —  Designing  Valve  Gearing.  —  A 
work  by  the  late  Zersh  Col  barn,  entitled  "  Loco- 
mvUye  Engineering, "  in  which  a  "  diagram  of  the 


alide  v«lve"ia  very  clearly  explained  by  Mr.  Haw. 
The  one  ia  the  "  Practical  Engineer"  did  not,  in 
my  opinion,  compare  with  it.  It  is  the  A  B  G  of 
the  subject.— W.  M.  J.,  Dublin. 

,  _915.]— Deeignlng  Valve  Searing:.— In 
designing  these,  it  is  necessary  to  first  decide  on 
size  of  porta  and  also  point  of  cut-off.  Having 
these  particulars,  you  can  calculate  or  set  oat 
amount  of  lap,  and  at  travel  should  equal  twice 
11  -  width  of  port  +  twice  width  of  lap,  you  can 
...  iff  a  circle  whose  diameter  is  exactly  the  same 
aa  the  full  travel  uf  valve.  "  M."  will  thus  see 
that  as  all  valve  travels  are  comparatively  small, 
the  oirale  can  be  set  oft  full  size,  and  not  to  scale  ; 
but  the  same  circle  can  represent  for  convenience 
tbe  path  of  tbe  crank-pin,  which  will  be  to  same 
scale.  Above  will  probably  enable  "M."  to 
understand  "  Zenner'a  method,  whioh  is  tbe  most 
usual.  Where  a  cut-off  plate  or  plates  are  used,  and 
the  out-off  is  variable,  "Zeuner"  gives  a  diagram 
for  finding  the  position  of  plates  from  edge  of  port 
in  valve  when  the  eat-off  eccentric  is  in  any  posi- 
tion (bat  in  advance  of  main  eccentric)  up  to  a 
point  opposite  the  crank.  Tbe  diagram  requires 
some  ttudy,  and  I  have  not  time  at  present  to  re- 
produce it ;  but  if  "  M."  can  refer  to  "  Ours  "  in, 
I  think,  1886,  I  gave  a  simplified  and  large  dia- 
gram containing  the  essential  joints.  A  single  D 
valve  ia  nnanitaUe  for  a  greater  out  off  than  fi 
atroke.— T.  C,  Bristol. 

[G4916.]— Bicycle  Rubber*.— I  never  had  to 
e  a  rubber  tire ;  bat  if  I  had  to  do  ao,  and  found 
e  cement  sold  w»s  rubbish,  I  should  procure 
me  raw  indiarubber.  and  cut  it  up  very  small 
to  a  quantity  of  bisulphide  of  carbon  contained 
.  a  wide-mouthed  bottle,  and  let  it  remain  several 
days  until    all  dissolved,  giving  it  ao   occasional 

>ad  rubber,  previously  well  cleaned,  success  would 

nott  likely  be  the  result T.  C,  Bristol. 

[64918.]  -Closed  Circuit  Bell-Bin  gin  g.  -In 
eterenoe  to  this  battery,  it  bears  a  good  name 
imong  telephonists,  and  Mr.  Wharton,  in  his 
translation  of  "  Hospitaller's  Domestic  Electri- 
city," page  15,  Bays,  "  whatever  supply  of  sulphate 
-'.  copper  ia  put  into  the  lead  tube,  it  never  reaches 
.e  sine.— A3S0C.lKST.ELEC.ESG3, 
[61918.1— Oloaed  Circuit  Ball -Hinging.— The 
-Jl  should  be  placed  where  it  is  not  likely  te  be 
disturbed,  and  the  zinc  (well  amalgamated)  should 
not  be  inserted  till  the  liquids  have  had  plenty  of 
time  to  settle  down.  The  lead  cylinder,  once  filled 
with  sulphate  of  copper,  would  not  need  replenish- 
ing for  a  good  while.  The  very  fact  that  the  roll 
is  oa  "closed  circuit"  prevents  that  ultimate 
diffusion  of  solutions  which  would  take  place  in 
intermittent  working.  If  the  top  edge  of  zino  ia 
hollowed  out,  and  the  hollow  filled  with  mercury, 
the  amalgamation  will  be  lasting.— W.  PEUttBS'- 
MAYOOCK. 

[64919.] — Breec  hi  oad  or.— I  n  answer  to  "  B  reech- 
loader's  "  question,  1  would  advise  him  to  take 
either  one  of  Holland's  "  Paradox  "  ball  and  sbot 
guns  or  Lancaster's  "  Culindian "  non  fouling 
smooth  oval  bore  rifled  gun  with  him.  1  have 
never  used  the  Utter,  but  1  have  the  former,  and 
1  oan  speak  very  highly  of  its  performance.  1 
should  think  there  would  be  no  trouble  in  pro- 
curing the  empty  oases  in  Amarioa  ;  hut  he  might 
take  500  or  1,000  with  him.  There  is  ao  trouble  in 
loading  them,  and  the  loading  implements  take  op 
very  little  room.  If  be  will  write  to  Messrs. 
Holland,  they  will  give  him  all  particulars. — M. 

[64920.J— Mining.— Certainly  the  farmer  can 
claim  surface  damage,  and  yuu  .have  no  counter- 
claim, on  account  of  the  water  draining  through 
the  bed  working.— B.  So.,  Plymouth. 

[64922.1— Engine.— Yon  have  not  room  to  pnt 
on  more  than  lin.  extra  lap,  as  there  is  not  room 
in  the  valve-chest.  Bat  you  oannot  out  oS  at 
j  stroke  with  a  single  valve,  or  anything  approach- 
ing it,  economically.  I  should  put  on  above  lap, 
and  shift  eccentric  forward  Lu  suit,  tnd  work  at  a 
lower  pressure.— T.  C,  Bristol. 

[049-22.]— Bugine.— Steam  cannot  be  cut  off  at 
one-fourth  of  the  stroke  with  a  single  slide-valve. 
"A.  Z."  ia  in  error  in  stating  bia  eccentric  has 
2,  tin  throw.    The    slide-valve    baa    (by    the  di- 

is  out  off  at  about  jtbe  of  the  stroke.'  This  is  about 
as  much  as  a  single  valve  oan  do,  as  to  add  more 
lap  would  shut  the  exhaust  quite  too  soon.  If  he 
cannot  attach  a  cut-off  valve,  perhaps  the  next  best 
thing  to  do  is  to  have  a  liner  inserted  in  tbe 
cylinder,  reducing  its  bore  to  about  SJin.  ____ 
would  permit  tbe  foil  pretture  with  tbe  present 
valve,  and  so  avoid  throttling,  wiredrawing,  and 
condensation. — W.  M.  J.,  Dublin. 

[64923.]— Blectrio  Bell  Belay.— Is  th_  _ 
polarised  relay  or  an  ordinary  iron  armature  ?  If 
the  letter,  fastening  s  piece  uf  writing-paper  to  the 
armature  will  soon  put  matters  right.  Before  doing 

this  will  aend  a  current  through  the  poles  of  the 
magnet  in  an  opposite  direction,  and  will  for  a 


time  destroy  the  residual  magnetism  which  is  the 
cause  of  all  your  trouble.  After  a  while  reverts 
the  connections  again.  I  had  a  bell  with  bad 
cores  to  the  electro-magnet  that  I  quit*  cured  by 
doing  as  stated  above.— AABOC.IkBT.Bi.bC.Exgs. 
[64923.]— Eleotrio  Bella.— Why  not  put  the 
day  right  ?  The  spring  should  be  drawa  tighter. 
_'be  oella,  once  polarised,  will  gradually  recover  if 
left  alone,  but  certainly  not  in  half  an  hour.  To 
teat  for  S,  disconnect  one  pole  ef  the  battery 
(leaving  the  ether  connected  to  its  leading  wires), 

water  pipe.     If  this  shows  no  deflect,  try  the  other 
pole  of  the  battery.      Of  course,  this  is  supposing 
you  have  not  used  E  returns.     For  house  work  it 
ia  preferable  to  run  a  naked  oopper  wire  forE  coo- 
neotious.     If  house  ia  small  do  not  tuoE  ;  doing* 
would  save  little,  and  greatly  increase  the  chance 
!  a  fault  cropping  up,— W.  PEKRBN-MAYCOCt 
[64923.]— Bleotrio  Bella.— The  sticking  oftsa 
mature  of  your  relay  to  the  poles  is  no  doubt  das 
..  the  iron  of  your  magnets  not  being  as  soft  at  it     . 
should  be,  and  can   be  entirely  obviated  by  go* 
logs  thin  piece  of  paper  on  the  ends  of  thei  '" 
by  drilling  a  hole  in  them  and  driving  in  a  ! 
stud  (see  Fig.  18,  p.  426).    Clear  out  the  boles  ia 
the  top  of  your  porous  pote,  and  do  not  fill  tat 
cells  too  full;  this  will  give  them  a  better  c 
of  recovering  themselves.      You  can  locali-e  tat  J 
fault  in  your  earth  wire  this  way. 
neoted  the  springs  of  one  of  the  pushes  togetaar  I 
so  that  the  bell  would  ring  were  "- 
order,  fix  one  end  of  a  coil  of  wire 
take  the  other  in  your  hand  and  work  back  tleaf  I 
the  faulty  wire,  carefully  nicking  off  the  insnlsna  I 
here  and  there,  and  touching  the  wire  you  hclda 
your  hand  00  the  exposed  oopper  till  yon  get  "" 
bell  to  ring.  The  fault  will  then  be  found  betr 
tbeplace  where  the  bell  ringsand  theoneyou 
vi-.n-.-ly  touched.     There  is  no  oecatioi 
great  nicks,  and  any  joints  should  be 
and  the  wire  touched  on  them  first.    The 
plaees  must  afterwards  ho  well  covered  wilt 
and  Chatterton's  compound.     Provided  yoaii 
to  the  main  water  or  gas  pipe,  you  will  get  a  ~ 
a  return  as  any  wire  will  give  you. — F.  C.  Al 


chromic    said.     If  you  dissolve   the    sad  is  hi 


„     __utiderable    1 

ulnars*  to  the  acid,  and  ia  given  off  Ml  I 
[his  accounts  for  the  corroaion  of  **-  *~ 

[64927.]— r-eolnnohe     Cella.— 

iays,  the  method  of  designating  the  diffl 
sella  by  their  capacity  would  prevent  all  mi 
iot  the  difficulty  is,  of  course,  in  getting  it 
rersally  adopted.     When  I  said  that  theSo.1 


I  take  it,  that  for  general  purposes  (teWfBf 
telephony,  ±0. 1  the  demand  f or  the  pint  lin  *i 
greeteat.-F.  C.  '"■ 

[01928.1— Weight  °*  Porter  C 
"  F.  A.  M."  will  procure  two  or  three  w 
the  "  E.M."  juit  two  years  old  (about  II 
1886)  he  will  find  some  correspondence  oa  1__ 
ject   between  another   correspondent  and  ■ 
together  with   a   diagram  by   tie  f 
Bristol. 

[64929.]— Sight-Feed  Lubi-ioator.-Hii  1st 
described  but  nut  illustrated.  It  it  tnaTrTJI 
form  of  displacement  lubr baton, and1  the  ekjaj 
ia  as  good  as  the  new.  Use  heJ»rj  P« 
lubricating  oyliader.— T.  C,  Briaka. 

[64931.]— Preservation  of   1 

ttain  mutt  bea  mineral  blue  or  IJsjtlikel 
blue,  or  amain,  ic,  not  vegeUUs,  lite  a 
the  lime  in  the  cement  kills  lb. <■  nestable 

[64931.1— Preaervatl on  of  a] 

cement.  It  would  be  no  use  1 1*  way  yes  1HJ 
to  use  it.  Wueu  dry  it  w..ulil  dart  off;  ■£■ 
it  be  much  use  U)  put  it  on  us  plaster,  ss  it "I 
soon  crack  off.  A  mixture  of  ^sl  — — 
a  proper  consistency  put  onliulwi 


e   »£.-■■■ 


Wm.  Garni 

SG19il2.]— Phoophatee  c 
eed,  of  tbe  phoHiihaii  ■ 
extracted  by  boiling  m  «■ 
almost  insoluble  iu  -.v:it,  - 
in  suspension  by  geUtii 
decoction  doea  not  keej 
freshly  at  least  twice  a  w 
of  adminiaterini;  ;.ii..-;i!i..i 
bones  in  a  P.       ' 
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loons  Said.  Bat  why  bother  (boat  this, 
)  bread,  Huh,  eggs,  cheese,  brains  contains 
dune*  of  phosphate!  ia  assimilable  farm. — 3. 
TOSB. 

it.]  —  Electrical      Machine. 


uffod  i 


._..  Collector  should  bs 
i  of  No.  u  brass  wire,  with  brass  pint  for 
ti.  Tha  collectors  ihonld  embrace  the  plate 
joth  sides.  Sea  also  my  book  on  "  Bitot. 
rumentafor  Amateurs." — S.  BOTTOSB. 
1935.]-nln»ett«.— In  reply  to  "  War,"  the 
>tte  ia  limply  a  abort  oboe,  and  ia  played  with 
illar  double  reed.  The  principle  of  fingering 
d  therefore  be  comparable  with  this  latter  in- 
sent  or  the  flageolet,  bnt  not  with  that  of  the 
onst.  1  have  never  seen  or  heard  of  the 
itta  being  need  ia  any  orcbeetra.  From  its 
aranoe,  I  ahonld  judge  ita  lowest  note  to  be 
it  F,  first  apace  in  treble  olef.  Thoie  I  hare 
rved  in  shop-windows  have  been  furnished 
no  keys  at  all,  or  elie  only  one  or  two ;  in 
,  I  think  the  instrument  may  be  regarded  aa 
:ly  a  sort  of  bagpipe  chanter.  The  oboe 
•r  descends  to  B  or  B-Bat  below  ledger  line 
■able  olef,  and  ita  range  3t  octaves,  or  a  note 
wo  more  with  a  good  player.  Perhaps  the 
ctto  might  be  made  to  follow  anit ;  bnt  Idoubt 


faction    oonld 


got  from  m  altering  the 
legitimate  orchestral  oboe, 
o  scale,  with  the  advantage 
t...  I., A  "-tanding  in 


key  of  0."     Of   the  other  i 

menta  we  have  the  Cor  Anglaia,  or  tenor  oboe, 
neatly  need  in  the  string  orchestra,  with  an 
teribably  weird  and  tender  quality  solely  its 

;  then  the  alto-baeaoon,  now  obsolete ;  next 
baaaoon  proper,  always  present  in  full  bands, 
tber  wind  or  orchestral,  and  a  moat  important 
rnmant ;  lastly,  the  grandfather  of  the  lot- 

the  oontra-bassoon,  a  regular  old  growler,  but 
Ij  teen  ;  and  this  old  chap  it,  moreover,  a  fear- 
price.  By  the  bye,  can  anyone  tall  me  foi 
am  why  the  clarionet,  in  the  foundation  portion 
•  scale,  gives  a  pitch  whose  gravity  properlj 
mgs  to  a  tube  double  the  existing  length?  I 
t  a  sort  of  suspicion  that  the  comparative  li- 
ft breadth  — " 


rttwi 


'.■!.  i:  -  ita  own  way,  aa  in  the   il  ■:<<■ 
xgtnai,  is  forced  into  allowing  the 
loose  to  ita  (its  column's)   every  two  natural 
rstions.     Thia  ia,  of  eonrte,  only  a  surmise,  an " 
p  worth  snob  ;  but  I  should  much  like  to  kno 
rial  facte  of  the  oaae,  and  the  true  cantet  t 
trtnre  from  ordinary  role.— C.  n.  D.,  Devon. 
493B.]— Brains.— Remove  the  brain  aa  soon  I 
,ble  after  death,  by  catting  through 


axis  vertebra,  ti 


ing  to  the  animal- 


o  three  grains 

[64937.]— Earth'a  Speed.— If  her  mean  dia- 
ince  from  tha  tun  be  called  92,000,000  milea,  and 
ocentrioity  -s  i,  the  area  o£  whole  orbit  in  square 
lilea  il  w  92,000,000  V  ~  ''•  Divide  thia  by  the 
-'-  -  -lidereal  year  (not  a  tropi- 


bjn 


«),« 


■gh  the  foramen  magnnm  ;  bnt  di 
naerted  blade  is  well  pressed  up  against  the 
r  table  of  the  skull,  amp  away  pieces  of  the 
along  the  middle  line  alternately  left  and 
.  until  the  brain  ia  exposed  ;  lift  it  out  cere- 
,  bringing  with  it  as  much  of  the  cranial  uervet 
ipin&l  cord  aa  you  cau  ;  put  the  brain  in  70  to 
it  cent,  alcohol,  or  in  a  mixture  of  picric  and 
ire  good  hardening 
jrains  with  the  brain 

ben  a  fish's,  a  fowl's,  and  a  rabbit's,  the 
g  a  very  typical  mammalian  brain.  Kill 
alt  with  chloroform,  and  **  ••*  dissecting 
i    moistened    or  pinned  down   in    trju 


apirit  too.— P,  T.  O.  S.,  F.C.3. 
(B86.1— BaatBaV- You  are  laying  ont  for  your, 
work  which  only  men  of  immense  experience 
nit  specialty  have  at  yet  been  able  to  perform, 
[  won  id  estimate  that  if  you  ha  M  good  ability 
may  be  able  to  harden  and  atudy  the  brains 
iriona  animala,  at  you  propose,  after  tan  years' 
iaj  study  and  eiperienoe.'  It  is  evident  from 
'  query  that  you  don't  know  anything  of  tha 
e»t  at  present.  The  difficulty  lies  in  catching 
i-  ••  hard  enough  W 
is  time  does  not 

f«t  Dei  ten  and  Fray,  premising  that  if 
~lle  the  brains  ahonld  be  taken  from  the  animal 
y  after  the  moment  of  death,  and  cut  in 
f  lin.  by  (in.  by  Jin.,  and  hung  by 
lardening  Huid.  I'rey  begins  with 
._  .X  solution  of  ohromio  acid,  and 
svery  day  or  two  into  a  gradually  itrongel 
i  until  it  reaches  1  per  cent.,  when  be 
with  bjahrooiatt  of  potash  ;  be  begins  with 
Pmr  cent,  eolation  rising  Dp  to  6  per  cent. 
■rat  puta  them  in  a  solution  of  bichromate 
Uaa  to  the  ounce  from  one  to  two  weeks,  then 
Sat   and  pate  them  ia  chromic  acid  solution, 


— for  the  miles  per  second  in  perihelion,  and  by  half 
the  aphelion  distance— namely,  46,000,000  (1  -I-  [)— 
for  the  miles  per  second  in  aphelion;  both  are 
between  18  and  19.-K.  L,  G. 

[  64988 .] — Tempering;      Torn  ing     Ohleoli.— 
ake  them  black-but,  and  temper  to  a  light  straw 
with  oil.— CoFPEB. 
[64M9.]— Bn»melIlnwOyol8«.— Thebest  thing 

lot  hlaak  or  Ardill'a  enamel— I  prefer  the  latter. 
■W.  D. 

[OiyiO.J-Ohloride  ofSilver  Battery.— I  oan- 

rl  recommend  these  for  lighting  lamps.     A  few 

ills  of  LeolancbJ,  though  more   balky,  are  more 

satisfactory,    if    only  for    temporary   purposes. — 

S.  BOTTOSS. 

[54941.]— Permanent  Bnbblea  and  Films. 
According  to  Prof.  S.  P.  Thompson,  parms- 
mt  films  may  be  made  with  a  mixture  of  pare 
__iln,  46  parts,  and  Canada  balsam,  64  parts,  which 
gave  bett  results  at  a  temperature  of  93'  to  96' — 
r~  Phil.  Mag.,  Vol.  V.  p.  271.)  I  hare  blown 
snoot  bubbles  with  thia  mixture,  nsing  a 
tobacco  pine  in  the  ordinary  way. — J.  Baows, 
Belfast. 

[64942.]— Model  Locomotive.— It  is  not  abso- 
lutely necessary  for  a  model  of  so  light  a  weight  to 
have  springs  ;  so  if  you  du  not  wish  to  have  a  per- 
fect model  you  need  not  trouble  about  them.  If 
you  wurk  at  401b.  to  KUr,  your  boiler  will  make 
sufficient  steam  provided  you  have  a  good  draught. 
For  this  model  circular,  rails  ahonld  be  about  -Oft. 
diameter;  but  they  are  not  so  good  as  straight 
ones,  as  they  increase  the  friction  considerably.— 
COPPEB. 

[04913.]— Battery.— You  should  use  sulphate  of 
copper  (acidnUted  -at.  ml.)  with  vonr  copper  r"-*- 
vkc  bicbromate.-W.  PKBiiES-SUrcocK. 


series.—  ?}.  BOTTOXB. 

[64043.1  —  Battery— Try  flat  carbon  plates 
instead  of  oopper  I  the  local  chemical  action  that  ia 
set  up  by  the  introduction  of oopper  as  an  electrode 
In  i  chromic-acid  solution  ia  sure  to  render  the 
battery  useless,  And  in  order  to  diminish  tb< 
internal  resistance,  the  electrodes  should  both  bi 
flat,  and  as  close  together  aa  practicable,  which  is  im 
possible  to  be  •  tamed  if  you  oppose  a  cylinder  t( 
-  flat  plate  or  plates.     You  will  do  better,  as  far  as 


theil 


ipfel 


:    of  water!    Y 
lells,  but  you  aann< 


outer  cell  immersed  in 
proportion  of  one  of  a 
may  get  a  small  era  v, 
work  an  automatic  Ian 

Walks  j 


[04914.]— Chemical.— (1)  When  pure  nickel  is 
dissolved  in  nitrie  acid  it  forms  nickel  nitrate; 
when  German  silver,  which  is  oompoaed  of  capper, 
lino,  and  nickel,  is  so  treated,  it  forms  the  re- 
spective nitrates  of  the  metals  of  which  it  is  com- 
posed. The  pure  uiokel  solution  is  light  green, 
and  the  German  silver  one  la  dark  green.  Pour 
into  the  inspected  solution  a  solution  of  potassium 
fer. -•cyanide  :  a  light  green  precipitate  indicates 
nickel,  »  brown  one  is  oopper.  Precipitate  the 
solution  w:th  potash,  wash,  and  boil  with  an  excess 
of  potash  ;  nxbta  of  line  will  be  dissolved,  while 
oxides  of  copper  and  nickel  remain  ;  wash  the  pre- 
cipitate, diesolvt  in  excess  of  nitric  acid,  and  pass 
sulphuretted  hyorogeo— coppsr  solphide  is  preci- 
pitated, and  the  nnkel  remains  in  the  liquid,  which 
may  be  neutralised  vita  sodium  carbonate,  and  the 
nickel  tested  for,  tbns  :— Potash,  light  green  pre- 
cipitate ;  potaisium  forrucyanide,  the  same  ;  potas- 
sium cyanide,  the  lame,  soluble  in  excess  to  a 
brown  liquid.  Dissolve  the  copper  sulphide  in 
nitric  acid,  and  tent  thai: — Ammonia,  a  blue  pre- 
cipitate, soluble  in  exeert  to  a  splendid  bine  liquid  ; 
a  strip  nl"  liriLjiit  iron,  :l  lie  posit  of  metallic  copper  ; 
potassium  ferroeysuide,  a  brown  precipitate. 
Neutralise  the  potash  tolutiou  wi'h  nitric  acid, 
and  apply  :— Potassium  ferrioyenide,  a  bud  preci- 
pitate; !>-■■- uri.  :i  ■.!■, .;.  [■,i..,.;i|)itiH.*.  e.il«l.lij  in 
excess.     If  there  it  any  iron  in  the  original  metal 


ill  give  a  blue  pnaipitaM ;  while  the  tests  for 
iokelwill  be  olwurtd.  (2j  No.  (3)  Yes  :  notes- 
am  nitrate  will  do  io.     If  you  have  any  dimeutty 
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QUERIES. 


[Sisir]  -Diamond  Oem«nt.-Wlll  any  1 


[SIM  l-Beg-lldlng.— 1<  there  a  method  of  reglldlng 

-'   ■  ■(  B.jJ.i.  iimiLir  to  lost  for  resliveriua 


[64 H 9.1— Organ  SwelL— : 


I  have  f> 
ig  parehssed  *  small 


tbe  iir'aitD  or  dk>neur  ol  Iron  rudder  head*,   hivUg 

-    "  -.  (S)  speed  ol  v.nel,  (»]  hnrliouuiJ 

"       I  roiMer  (rom  lore  edge  of 

sir.  Oaws  will  oblige  at  less 


alter.  (Ij  an 

.i.-u,,eo,.l. 


1  gravity  ol 
•nrrv-         [Wehopr 
rBith  lhao  ueoal^lfo.] 
[■"■■ia-51.]  ^  Violin. -I  wi tb 


[C4*H.} -To  8.  Bottr>nB-I  have  a  JH.P.  steam- 

sh<wBilte  M  know  wt«t  djnirac  1  ihould  use  and  whet 
every  flay,  io  aa  to'  light  In  tbs  evsnlng  r-K. 
[It 913.] -Small  Boiler—  I  want  tomaxeahcrl.ontal 

tc-Usr  to  wor.  .  »lij  ■■»■  ov  ■■>:Ini...,  M,.  ,>iroke  by  2J  bora. 

id  li  .v.:  I  o,[,.  it  aleaiu-pr.  siure  on.    W hit  power  should 
1  get  Iram  ray  euglna  »-T. 
[((964.) -Fire,  Doom. -Can  an.  reader  toll  mo  what 


applied  f 
to  hands  which  can  only   be  removed  bj  paraffin,  o 

•leui'ill'ooodltlcns  "a  good  no*.— T.  O. 
[Mase.l- Faulty   Magneto  -  Machinej.  —  Wll 

Diucwhal   tblr.ly  'iii.ii  .0,1    «  iili  .■  lion.     Where   ahonll 


■    Tbefrnstules 


[ossss  (-To  Mr.  Lanoae tor. —paving   pnrcbaied 
cope,  I  pat  them  t  iK.'Unr  a.'cor  l.iui)    uveiictiens,  snB- 
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HHI -    Can  TOO  explain 
I  nan  Peaked  In  "  »  M."  (0 


la  subject  of  lane  grinding  ? 

."lot  peat  six  yean,  and  cannot  find 
mnaD  aoout  II — Lisa. 
[MMO.j— Harmonium  Pedal    Organ.— Haiing 


ded  a  ttl  of  p 


und board  t. 


of  the  reedi  ii  tbtj  weak  ud  bid.  The  reedl are  of  git 
And  lift,  pitch,  and  the  supply  of  wind  fi  lupplled  from 
the  ordinary  wind  cheat  by  meant  of  three  Indiembber 
(tubes  about  Jin),  The  channels  An  out  In  tbe  sound- 
board of  tba  ■una  ilia,  ai  li  the  oaaa  In  the  reeds  of  tbe 
t  anglnli  of  tba  manual  department 


Whet  la 


whicl 


ilclan  1— Oloiai  . 


and  tepid  water  before  hot,  whloh  la  a  great  waste,  and  im 
■ban I  altering  It,  and  would  like  to  bare  It  right.    I  read 

up  Notes  on  Plumbing  In  becknnmben.  but  found  nothing 

proposes  taking  a  pipe  from  (Ink  tap  whloh  la  about  10ft. 
from  tank,  to  rising  pipe.  Yon  say  take  two  pipes.  It 
would  be  duSonlt  to  take  another  from  top  part  of 
branches  to  return  pipe.  7111  do  nothing  until  job  an- 
awar.— S.  B.  B. 

[mhs.]— Porue  Draught  for  Boiler.— Will  any 
of  our  engineering  friends  gire  me  s.  few  partinnlArs  »■  lo 
Applying  a  tone  draught  to  a  slngla-flied  boiler  7— the 
preaent  natural  draught  being  much  dependent  upon  the 
change"  of  the  wind.  The  holler  la  li  Stinted  In  a  district 
muah  reaorted  to  by  health  seekers,  and 

otry<__    ... 
ie  boiler  drlrea 


la  highly 
objectionable,  and  It  Is  propoeed  to  trj  cok*  at     ' 
oloH*ely.   I  may  alio  state  that  thr—"--  —-■ 
englni  for  (team  laundry.— J.  C.  T. 

[MM!.]— Water  Power.— There  hu  been  a  good 
deal  said  of  Ltta  In  the  "  aval."  about  turbines  and  water 
wkuU.    tj*i,  end  steam-englnee  ha«  alaa  been  frequently 
but  I  cannot  Bnd  anything  In  any  of  roy  back 
hat  would  aaalat  ma  In  malting  a  water-engine, 

engine.  I  hare  waWrfroraJln.  pipe.  The  preerura  Tariei 
daring  the  day  from  about  aOlb.  to  Mb.  What  power 
ihonld  I  bo  likely  to  gat  from  each  a  supply,  and  what 
pattern  of  an  engine  (simple  as  possible  to  make]  would 
oe  moat  suitable  to  rtrlio  a  dynamo  ?  How  much  water 
per  II.P.  would  be  consumed  1— STIHLIBQg-aoAD. 


■Inked  or  anabked  1    II  ee,  how  mnob  to  »  gallon  I    The 

oalra  be  'Imply  dropped  into  the  water,  or  atlrred  up  with 

sara  disturbing  ledlment  7  If  Ipntin  the  »or  tgal.  erery 
evening  will  It  bo  softened  by  tho  neat  morning,  and 

water  ii  too  hard  to  be  wholesome  lor  drinking.— HuaTica. 

BotUue  or  soma  other  carrrapondent  kindly  giro  me  mora 

at  u us  charging  !     Ii  il  the  brut  battery  for  the   purpoie  ? 

illrcr  battery,  how  mnoh  chloride  of  sllrer  mill  be  pot 

ou  the  silier  plates  ?    klnat  It  be  coated  thickly  or  limply 

(MKH.J- 


leesmry  for  tbe  gait 


onld  I  make  tbe  w 


oe me  preferable  to  an  enema  of  glyoerlne  Injeetod  with 
Hi  ordinary  ayringe  f    Ii  continued  nag  of  either  enema 


[etsa'O-Tolephone.- Will 
11  en  to  how  much  er"  -*■ - 

lid  (Iki 


reader  kindly  adllte 

er  s.c.  wire  I  •hould 

telephone  to  carry,  say. 


■•■ft  t    The  bouaoe  haa  all  gone  out  of    them.— BDOr- 
[«m.]- Unlet  acting  Wagting-honae  Brake. 


[6<970.]-ptrfo»ted  PaUeya.-I  Iuto  a 
pulHyona.lyna.no  rtr<Tlnget  Bull  to  1.000  a  ml  nut- 
main  theft  pulley  U  loin.  .Ham.  Theru  in  a  lot  of  ■: 
•lit*  ut  all  I  can  do.  Hliall  I  gain  anything  l.y  ualn 
limtcil  ifflllptu  7  I  run  a  lUil.l'.  engine,  and  bolt  li 

rmwij  -  OnJunnm    Surrey    Datum.   - 

"r.HA.s."—  1i„ii.<i    iuij  I'l'ini'  l.'l.  inn  fur  ..  v.-r 

II  kil   tin  ai  jinTi.-urfP ia  am  ink™  from  tin-  I 

.'I     lr."     .iii.r    ut      Ihr     DM      Duck     gut™..     Live 
»r  Sift.    .,;   .1  ,.„    II. . ■  iiioii    wiv.li]     bi-    lilt.    Iliu 

"""A      ,"r    II.J..iW""Au.tri.otafr<HnIhUl 
i.y  the  Jit*  ZeX  j  rt.ln  "  1  cannot  ikc  «(t.  nc 
ivtBogiattiing,"  • 


..  although  the  dlognnu  In  that  book  Irons  the    whether  It  would  be  prestlaal  to  light 


of  about  WOOyrtjL)  with  eloea 

u  neat  tne  «ame    with    warm     air    geoi 

fumaito  of  1  "team- boiler,   whloh    would  i 

e  ot  10,401)    aUaID  (ox  driving  dynamo  engine  I    Au» 

in  one  aide    oxhanit  ataam  plpea  aroond  tho  ohnroh  to  t 

placed  ei-    «mo,  and  then  return  to  boiler  and  be  inioc 

,...,, ,.    ..  .._..  .         >ne  of  the     by  an  eihauit  iteam  Injector,  tho  nme  to 

en  oppoelte  to  the  door,  and  alio  oppoette  to  the    an  eye  to  economy  T    Etata  the  probable 

lowi.haa  In  addition  three  iluo  tobea  of  din.  dlam.     plant  reqnlred.orwhat  otherplan  would  bei 

(ft.  In  height  (from  floor  line)  carried  through  the     W£tn  ,n  e]e  to  tho  lighting  of  the  otanroi 

walla  to  the  exterior,  and  pHIing  np  neutrally  ho-     nroaehet.    Whan  tbe  heat  would  not  be  rt 

in  three  of  the  window!  Interiorly.     When  seating     week  night    meeting*  without  putting    th 

about  80  porsoni  the  all  beoomu  nry  Htiatad,  ueooaaT-    „  Hooodary  lamps  he    obarged   with    i 

tatlng  the  opening  of  the  windows,  which  la  ondeelrable.    working  to  nee  when  needed  J-  -A  SCHacail 

A  store  placed  near  the  door  sufflolently  warma  the  ioaob 

wlndowaaro  open.    I  had  the  ilno  tubal  put  In  on        retsas.l— PUting  Dynamo.- To  Mb. 


r)4tTi.]-VBntaU»ting;  Ormroh.-A  spa 

nolo  feet  (to  by  W  by  13)  with  lire  wlndowa 
nly,  and  entry  door  at  one  end  (with  porch 
..._. -itllatlng  opening  in  celling  a' 


And  little 


,, book  number)  of  "Oora,"  and  am 

mrprlwd  at  their  not  being  more  effect  lire  and 
ir  no  current  through  thorn,  erea  wltb  great 


type,    r 


plating    dynamo     of 
I    pieces    tin.    thick,      b 


i   section.  e|ln.lc 


So.  It.  d-OA,  aboM  n 


made  of  wire  |  thick,  with  iron  t 
I  Motloni  Jin.  by  gin.  deep,  wood 
No^Hwt™,  Bft.   in  length.    Wh 


y  are  quite  smooth  Internally  ud  ourr 

lad  through  tba  wall  it  an  obtnae  angle 

iw  of  tat  air.    Would  oor   vatuedf  o 

kindly  adrlia  and  alto  explain  tba  inaction  < 

understanding  that  tbey  open  out  to  tbe  eae 

faotly  free  and  open  yard  1— IL 

lK*s; J  ]  -Motor  for  Dynamo.— I  hare  purchased    -     -     ,  ■  .     ,  ,  , 

laof  Jonee-tOo.p.dynainoatorunatt.OOOriTi.amlnnta.    oin  only  get  the  falnteet 

want  to  light  three  10cp.  glow  lamp,  with  It,  and  will     oonneoted  op  in  parallrl  and  In  ihunt 

el  mnoh  obliged  if  some  reader  will  adrlae  me  as  to    «Alr.y  .good  oorrent,  bot  nothing   nea 

onld  be  the  cheapest  and  beat  for  my  purpose.    Llrtng  !£SJ?™!!"$  *"2? Ut  — 1>  kTi? 

iaflAtlnGlaigow,anyeio™iiethumplng  of  rlbration  "mi  or  lengths  lo  each  mil  or  to  take 

onld.of   nonraa.   Anno,   my   neighbours.     We    are  well  KM   ta  S«   <a«"  »'"  ™  ft*    Wo.    H 

good  prounro,  but  bosldaihu.lng  single  No.    6,    aa; 


ipplled  with  water  at 


ipaot.  ooat  a  lot.  If  a  steami 
ae  ifin.  by  3,ln„  working 
ilEcient  ?— ABTHDB  Craig. 

[8H71.]— Battery  Oonnooting.— Will  anyotyoirr 
Int     ohroinlo-uld    cells   of  the   following   dlmeniloruF 

op  la  three  rows  of  fire  ?    Abio  the  proper  proportion  of 
onromlo  acid  end  H,SO,  for  same,  and  what  o.p.  battery    Car 
■-— -  TQUld  I  lights     l,-~  '  ' h  v---t- ■"---      -i-  - 


li  adVliahie!  would     noil,  wll!  you  pleaaa  ay  11  tbe  F.1L  la  woe 
"      pnasnre.ba    right  .lie  wire  r    I  omitted  to  ny  tho  S.  of  j 


ipregnated 

.     hlngt-J- 

iral  broken  oarboru.  the  beet  plpea, 
or  join  together  wlthont  npastheydoi 
Would  any  oorreipondeut     thing  lo  prern 


[ftW.1— Bofltln  Kitohon  Boiler. 


.   .   remedy  tb 

ipyly.    The  peculiar  fa 


(««!.]- Soldering  Solatlons.— Will  any  reader  ro-t9S*.]— Hydrmnllc  ] 

kindly  tell  me  the  baaiilnd  at  aolt  aolderlng  aolutton  to  by  telling  mo  where  I  oc 

lite  rarti  of    brasawork   which  bare  bean  pnrlouily  dash  TelTes  of  hydraulic  ra 

oneil?  1<  mint  beadapled  for  use  with  the  aoldering  Iron,  powirful  atroke  for  Tory  hi 


Leather.— Cnli 


[8I0TCJ— BtaM    OBHtlnar  at   Home.— Will 


a,  letting  the  bottom  half  harden  befon 
ip  half,  and  putting  a  little  grease  In  when 
ts,  and  then  letting  the  w'  -"-  '  ' 


n  the  piaster,  or 
leildee  tbe  pouring 
is  moulding  Bbnd 


[64398.1— Eleotrloal. -I  have  an  eualni 

at  night  with.say.fourSo.p.limpa,  :ind  one 

[M98T.]-Tr*Otiwe  Power— I  futon) 
model  loco..  Sft.  long.  Boiler  «!_  by  ijlu.,  ■ 
snre80lb,outifdeoyllnder«IJby  y.SIn.cna 

'bat  It  tbe  tract 

[ei9S8.]-Pa»tenlng   Velvet  t 


mlde  t 


.    Couk 


77.]-W«.toh-0»«e  Bottom*.— Will  ac 


nth  110.  of  Ho.  30  d.o.o. 


J    I  am  afraid  it  wonld  Iniort  t 

one        [Stsna.)  -Soapatone    or   _8toatlts--C 

they    oommon  clay  or  what,  and  what  proportla 
torn,    are  snob  bricks  made  ?— BOFIH. 
|^;        [«t8B0,]-Oycle  Bookag 


[«*93t]-Sll00tIll«— Can    in*    ™ 

let03i.!-aiBii  Be* dm—  Bow  are 
|S!*».]  —  Frctoawintr  Attach 


rudLri  kindly  Inform  mi 


nlii-d  V    What  cIam  of  oil  and  lamp  will  M  i> 

ilu-a  It  t.ccd  a  ^l.lering  tool  7—  OLL1BHT  JI--  f 

ffliUW.l    Electric  Bell— Will  aom*  ■. 

li.ua.t  lnli.i.i.  im'  "but  lire  the  neo.s.nry  ...■ 
,,,rt.  in  ilcl:i'l  iilaiue-itriikcilJCtrlcbol..  Mil 
u:„.,r,nig,  .iiit.iuki.iv  i-..:iniv  -!rfii"31i>. /-  ■ 
uji.ig  in  mike  0U.1.-CU.I.IKHY  M«.in.:  ■- 

[6i^i.  1-Heating  cud  Lla-Mlriy  ■■;-. 
-Will  any  ol  year  reader,  kindly  g.re  ;-.-.  ■ 


OiOij    -J.        :' 

{■ad  11'   .■  .i  ■ 


r  Blendinn-Cin 


■f  |.n..Hi01i'.  to  1J. 
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10SCOPICAL      ADVANCES.- 
XXXV. 

■.  Boyston-Piqott,  M.A.  Cantab., 
3.,  F.R.A.S.,  Memb.  Boy.  Coll. 
icinns  ;  Fell.  Cambridge  Phil.  So- 
;  formerly  Follow  of  St.  Peter's 
ge,  Cambridge. 

ihes  In  High-Power  Definition— In- 
forenoe  Linen,  Circles,  and.  Dot". 
RE  is  no  more  interesting  depart- 
lent.  Forming  the  most  exquisite 
r  microscopes,  as  well  as  explaining 
-ealing  hidden  structures,  Interference 
Jirelet,  and  Dote  are  worth]'  of  the 
examination. 

.  —  There  are  two  black  margins 
afracting  round  fibre.  Take  finely- 
ass,  or  a  spider  line  :  these  black  lines 

are  present,  and  if  the  focus  be 
1,  often,  a  very  finely -delicate  single 
antral  line  can  be  detected  above  the 

of  the  cylindrical  lens.  If  it  be 
il,  this  line  is  changed  into  a  black 
'ence  dot  well  elevated, 
her  form  :  Vertical  cracks  in  silica 
ay  develop  two  extremely  thin  black 
'ence  lines  aa  well  as  silvery  ones. 
f  this  anon  (next  article), 
transparent  refracting  ribs  on  moth 
tterny  scales  also  develop  interfer- 
les  of  wonderful  delicacy, 
arching  the  foci  of  a  small  refracting 
e  exposed  to  a  minute  bat  brilliant 
f  sunlight,  besides  the  first  interrer- 
»t,  there  are  foci  belonging  to  each 
ible  colour,  inherent  to  the  solar 
m. 

interfering  rays  crossing  each  other 
the  axis  particularly  illustrate  the 
al  aberration  present,  and  if  purely 
romatic  light  be  used,  there  will  be 
lured  foci  ;  but  for  compound  do- 
able light  there  exist  at  least  seven 
it  coloured  foci  arranged  along  the 
d  amongst  theee  a  great  number  of 
iterference  dots  can  be  discovered. 
lem. — A  fine  line  of  solar  light  passes 
i  a  silica  spherule  140,000th  of  an  inch 
,eter.  Find  the  distance  between  the 
us  and  the  focus  for  bine  rays,  taking 
ractive  index  approximately  like  that 
en  tine. 
w. — Distance  between  red  and  bine 

l-700,000th  of  an  inch  (nearly). 
i  microscope  which  can  distinguish 
torily  two  different  focal  planes 
30th  of  an  inch  apart  deserves  a  very 
;ed  of  praise.  But  as  there  are  cer- 
ive  other  focal  planes  for  the  rest  of 
lours  (orange,  yellow,  green,  bine, 
it  would  be  interesting  to  calculate 
ntervals,  and  it  would  be  grandly 
.ing  to  display  them.* 

microscopic  lines,  however,  present 
itnculties.  Nobert's  are  exceedingly 
to  the  sight.     Black  margins  of  ribs, 


ban,  and  gossamers  are  more  available.  The 
micrometer  spider  lines  observed  were  about 
110,000th  of  an  inch  thick,  and  each 
hibited  two  very  thin  black  margins,  and  an 
attenuated  central  line  of  light.  Two,  ir. 
Browning's  micrometer,  were  then  arranged 
in  very  close  juxtaposition.  A  line  of  light 
was  detected  between  them  1  -230,000  th  of 
an  inch  broad.0  These  threads  (nearly 
l-10,OO0th-  thick)  are  cylindrical,  and  expose 
cylindrical  refractions,  and  are  fixed  ex- 
qaisitely  parallel. 

The  edge  of  the  membrane  joining  ipikelet 
to  apikelet,  in  the  smallest  gnat  scales,  gives 
a  fine  little  carving  line,  consisting  of  the 
folded  edge  of  the  two  membranes  forming 
the  sac  ;  this  line  nearly  represents  the  thick- 
ness of  one  of  the  membranes. 

The  f  nil  breadth  of  a  rib  was  l-50,000tb,  the 
little  curving  borderline  being  placed  exactly 
between  theee  spider  lines  centrally,  so  that 
it  appeared  haft  the  space  between  them. 
The  curved  margin  waa  found  to  be  nearly 
l-40,000th,  whilst  the  black  margin  of  each 
rib  appeared  slightly  thicker  than  my  coarsest 
spider  line,  after  being  magnified  100  timet 
or  l-500,00th  of  an  inch  nearly. 

A  figure  of  a  very  minute  gnat  scale  i 

iw  inserted  : — 


u  m-j  be  tne  index  of  uj  pari  al  the 


r  lurpiUtciBI;  good  oil  1-ltthi ;  and  on  laltaale 
Don  with  1,000  dUmeten  oonTf  x  beading  liing 

>  local  jiiue.ander  the  lighten  poatlnle  touch  ol 
,ing  woeel,  mnuiirlng  depchi  ol  focm  Htl.OOOth 
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The  ribs  cross  the  terminating  membrane 
t  B,  B,  B,  B,  exposing  their  minato  spikr 
lets,  showing  black  points  ;  the  margins  ai 
excessively  attenuated.  The  cross-beading  : 
very  distinct  with  my  oil  1-1 2th.  The  ribs 
look  cylindrical,  and  that  shape  seems  n 
sary  to  support  the  spikes.  But  on  one  i  . ... 
'  in  a  scale  was  happily  caught  standing  end 
i,  caught  between  cover  and  slide,  and  pre- 
sented the  following  appearance,  corrugated 
ne  side  and  smooth  on  the  other  i— 


JLd_ 


By  careful  comparison  with  the  termin- 
ating curved  edge,  the  cross  rouleaux  of 
beading  appeared  the  same  size  as  the 


arises  from  total  obstruction  of  the  optical 
rays.  None  can  be  transmitted  in  thisdirec- 
they  project  in  relief  nearly  the  same 
it  as  their  separation  by  the  corru- 
gated channels.  (See  figure.) 
Still  finer  lines  have  been  descried  by 
eons  of  the  hairs  springing  from  the 
antenna;  of  the  smallest  plumed  gnat. 
These     hairs— themselves     only     1-100,000 


Tiie  ipider  Usee  la  ttat  mloromiur  *are  fliad  wioi 
the  rtaga,  and  labjicted  to  a  tolenblr  nigh  mtgnlljlni 


In  this  gnat  the  antennas  were  embossed 
throughout  their  whole  length.  Each  bos* 
sustained  a  little  forest  of  minnte  oilia 
arranged  around  the  hair  cup,  and  also  dis- 
coverable in  its  interior  where  there  was  a 
rent.  These  hairs  required  the  finest  micro- 
scopic manipulation,  and,  by  gauge  measure- 
ment, were  evidently  less  than  the  millionth 
of  an  inch  thick.  The  whole  of  the  surface 
bristles  with  these  minntue,  and  ate  plainer 
near  the  base  of  the  antennas.  The  large 
hairs  extend  over  the  whole  of  the,antenns3, 
and  are  a  moat  beautiful  spectacle. ' 

Mathematical  lines  of  surprising  tenuity 
can  occasionally  be  detected  at  the  line  of 
close  flexure  of  many  objects — such  as  scales, 
gold  leaf.  In  goldbeater's  skin  it  is  easy  to 
measure  absolute  thickness  as  seen  edgeways, 
and  comparing  this  with  the  thickness  of  the 
black  line  of  flexure,  it  appeared  about  one- 
third  thicker. 

In  the  next  article  attention  will  be  drawn 
to  the  amazing  lines  discoverable  in  Mr. 
Slack's  colloid  silica  films.  There  are  black 
shadow  lines,  silvery  lines,  and  the  finest 
interference  lines  imaginable,  some  eves 
baffling  very  celebrated  glasses. 
(7a  be  continued.) 


THIS  is  an  autobiography  of  a  well- 
known  aeronaut,  which  gives  a  good 
deal  more  than  the  experiences  of  Mr.  Oox- 
well  in  ballooning.  It  is  a  chatty,  interest- 
ing volume  which  one  reads  with  pleasure, 
and  contains  a  great  deal  of  valuable  in- 
formation, for  it  is  evident  that  ballooning 
will  play  an  important  part  in  future  wan. 
We  will  not  pretend  to  give  an  account  of 
the  contents  of  the  book,  but  will  recom- 
mend all  interested  in  ballooning  to  read  it, 
while  those  who  have  no  inclination  for 
aeronautics  will  still  be  amused  by  reading 
some  of  the  experiences  of  Mr.  Coxwell.  The 
author  does  not  "speak  disparagingly"  of 
"bullock's  skin  "  as  a  material  for  balloons, 
bnt  he  expresses  the  opinion  that,  all  things 
considered,  a  certain  quality  of  silk  is  more 
reliable,  and,  if  heavier  than  skin,  is  more 
readily  repaired.  It  also  resists  the  shrivel- 
ling effects  of  a  hot  atmosphere,  and  is  net 
so  liable  to  be  attacked  by  insects.  Mr. 
Coxwell  says  that  the  use  of  skin  is  not  new, 
because  he  saw  and  handled,  half-a-oentnry 
ago,  a  huge  balloon  made  of  "similar  animal 
substance."  In  England  preference  is  shewn 
for  exceedingly  small  Dullock's-ekin  bal- 
loons ;  in  Fiance  they  are  cigar  or  cannon- 
shaped,  with  "  steering "  gear  ;  while  in 
Germany  they  are  medium  size  and  of 
spherical  shape,  made  of  silk  by  preference, 
which  Mr.  Coxwell  thinks  superior  to  the 
calico  or  muslin  balloons  in  store  at  Chatham 
or  Lidsing.  It  should  be  stated  that  the 
book  is  not  confined  to  Mr.  Coxw ell's  experi- 
ences, for  it  contains  a  variety  of  useful 
notes  on  ballooning,  and  is  interesting  from 
the  first  page  to  the  last.  A  photograph  of 
the  author  forma  an  appropriate  frontispiece. 

The  Amazon  Province*  of  Peru.  By  H, 
Guillaumb,  F.E.G.S.  London  ;  Wymao 
and  Sons. 
This  work  is  from  the  pen  of  the  Consnl- 
Geueral  for  Peru  in  Southampton,  and  there- 
tore  its  statements  would  be  taken  with 
caution  by  a  man  of  the  world,  especially  as 
its  object  is  to  point  out  the  advantages  of 
Peru  as  a  field  for  European  emigration 
It  is  possible,  however,  to  overdo  "  caution, 
and  after  reading  the  information  which  Mi 
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Gaillanmchas  collected,  we  can  recommend 
his  work  to  tliose  who  wish  to  know  some- 
thin"  of  the  Amazon  Provinces  of  Peru.  It 
is  full  of  information,  and  in,  in  fact,  a 
'-  statistical  and  geographical  review  of  the 
country  and  its  resourced,"  with  maps  and 
illustration*,  which  servo  to  give  a  better 
idea  of  tho  character  of  the  country 
than  volumes  of  text.  The  author  bag, 
however,  compiled  a  great  deal  of  useful 
information  from  official  sources,  and  has 
honestly  endeavoured  to  set  forth  an  un- 
biased account  of  tho  country  and  the 
resources  of  its  vast  uncultivated  regions. 
The  basin  of  the  Amazon  has  often  been 
described  by  travellers  who  have  visited  por- 
tions of  it,  but  at  present  it  is  still  compara- 
tively an  unknown,  and  certainly  uuworked, 
territory,  and  we  commend  to  explorers, 
merchants,  and  others  this  work  by  Mr. 
Quillaume,  because,  from  internal  evidence, 
we  believe  it  to  be  an  honest  attempt  to 
describe  the  country  and  its  resources,  while 
pointing  out  its  disadvantages  and  the  diffi- 
culties which  will  have  to  be  overcome  in 
opening  it  up,  not  to  civilisation,  but  to 
commerce.  Peru  has  made  rapid  strides  of 
late,  and  emigrants  and  capitalists  may  peruse 
this  volume  with  interest,  and  probably  with 
advantage. 


TilF.  work  of  education  should  progress  apace 

nowadays,  when  so  many  minds  are  given  to 

it,  bus  the  fact  is  that  those  who  have  the '  Y1*"*'"' 

direction  of  national  education  arc 

as  to  the  methods  to  be  adopted.    Years- 

almost  centuries — ago  the  Jesuits  settled 


We  have  also  received  Unfinished  Worlds: 
Study  in  Astronomy,  by  S.  H.  Parses, 
F.R.A.S.,  F.L.S.  (London ;  Hodder  and 
Stougbton),  the  second  edition  of  a  work 
containing  "  thoughts "  which  the  author 
trusts  may  be  "useful  in  counteracting  to 
some  extent  the  materialistic  tendencies  of 
much  modern  scientific  teaching."  If  modern 
scientific  teaching  is  not  true,  so  mnch  the 
for  that,  and  Mr.  Parkea  perhaps 
'ell  in  showing  how  he  "  beats  bis 
jut  "  ■  at  the  same  time,  we  conld  not 
recommend  this  work  to  a  student  desirous 

of  gaining  a  knowledge  of  astronomy. 

My  Telescope,  by  A  Qif.kett  Clubman 
(London  :  Roper  and  Drowley),  is  like  the 
author's  '"My  Mioroscope" — an  unpreten- 
tious little  work  which  can  be  recommended. 
It  contains  a  great  deal  of  information  in  a 

few  words. A  Treatine  on  Mine  Surveying, 

byBF.XNETTH.BitoucH  (London:  C. Griffin 
and  Co.),  is  a  practical  manual  which  will 
be  welcomed  by  teachers  and  students  alike, 
as  it  undoubtedly    "supplies    a  want,"  to 

quote    a    rather    hackneyed     phrase. 

Elementary   Chemistry,  by  W.  8.  Fukneaox 
(London    :      Longmans),     and     Elementary 
Physiography,  by  John   TlIORNTOX   (L< 
don :  Longmans),    are    two    of    the    "  E 
meutary   Science   Manuals"    issued    by  the 

Eublishers. A  Treatise-  on  Photography, 
y  Cut.  W.  t>v.  Wivelbsmk  Arxf.v,  R.E., 
F.R.S.  (London  ;  Longmans),  is  the  fifth 
edition,  revised  and  enlarged,  of 
known  manual  of  the  art. The  Story  of 


by    Eowahd    Clodd    (London 

nota^d'I*n5raa"a):i;8«W0I'k  th»'  ma?  *»  "W 
"      -      i  mended  to  those  who  wish  to  read  a  "  plain 
a.u^M.  ^ul.,m™— ^.j  .„„  Ul-,U,,„  ■>ri.1,.™,»iflMOUnt    ot    evolution,''    and    especially  to 
system  of  education  which  has  prodnced  all    **«**  who  faIk  andv  wr,*°  ab?uJt  *>*»»?» 
that  could  perhaps  be  desired,   by  the  simple  I  n"d  evolution  without  knowledge      It  is, 
process    of    encouraging  the  "bent  of  the   the  words  of  the  author,  "an  attempt  to 
mind  "  ;  but  Mr.  Leland  deals  with  generali- 
ties, and  bis  object  is  to  treat  of  the  develop- 
ment of  memory,  the  increase  of  tbe  faculty 
of  quick  perception,  and  the  training  of  the 
constructive  bios  which  is  apparently  latent 
in    every  human    being.    He  believes  that 
every  human  being  possesses  a  memorv  which 
may  be  easily  increased  to  what  would  seem 
to  most  persons  a  miraculous  degree — that  is 
true  only  of  some  individuals  ;  he  thinks  that 
quickness    of    perception    may   bo   brought 
forth    to    "an   astonishing   degree  in  every 
mind''  ;  that  is,  a  faculty  of  visual  perception, 
or  eye  memory  ;  and  also  a  faculty  by  which 
children   of    from    eight   years  of   age  can 
be  taught  original  design.    Mr.  Leland,  as 
"  late    director     of     the     public    industrial 
art    school   of     Philadelphia,"     has    natur- 
ally  much    experience  ;    he    has  also  much 
to  say  that  is  worth  reading  ;  but  he  is  mis- 
taken  if    he    thinks    that  children,  or  even 

grown-up  people,  can  be  "  taught "  original 

design.  Speaking  of  thoroughness  in  edu- 
cation, be  is  evidently  aware  that  there  are 
-children  who  con    "  learn    a  lesson  in  ten 

minutes  and  forget  in  five,"  while  there  are 

others  who  can  conjugate  a  Latin  verb  in 

'due   order"  without    a    mistake,  and   yet 

know  really  nothing  about  it ;  but,  knowing 

this,  it  is  singular  that  he  should  think  ap- 
parently that   education  is  very  easy,  and 

that  it  is  simply  a  development  of  "  mental 

faculties,"  which  may  or  may  not  exist.  The 

*■  very" great  artist"  to  whom  ha  refers,  who 

said  that  he  "  began  to  draw  at  fourteen 

years  of  age,  and  every  day  of  my  life  I 

realise  the  fact  that  I  should  draw  twice  as 

well  if  I  hud  begun  at  seven,"  simply  talked 

very   area:   nonsense    instead  of  a  "great 

truth,"  as  Mr.  Leland  bos  it.    Much  can  be 

done  by  education ;  but    the  raw  material 

must  be  present— cramming  is  useless.     We 

can  unite  believe  that  "Red  Indians  were 

the   ijuickest    pupils    to    learn "   that    Mr. 

Leland  ever  hod,  for  the  simple  reason  that 

they  inherited  the  faculty  of  observation 

but  it  doe-;  not  prove  all   children  would  b 

well  educated  on  his  system. 


ON    THB    "K.M."    AND    0TH1R 
TEMPHOHBS.* 

By  S.  R.  Botiosb. 

3.  T^VEN  this  was  but  an  application  of 
jli  phenomenon  whioh  had  prevtoa* 
been  observed,  for  Eobert  Hooke,  F.B.B.,  in 
work  of  his  published  in  1666,  observer 
"And  though  some  famous  Authors  hi 
affirmed  it  impossible  to  hear  through,  t 
thinnest  plate  of  Muscovy  Glass,  yet  I  km 
a  Way,  by  whioh  it  is  easy  to  hear  one  spa 
through  a  Wall  a  Yard  thick.  It  has  not i] 
been  thoroughly  examined  how  far  Ol 
ooustioons  may  be  improved,  nor  what  oti 
Waves  there  may  be  of  quioknlng  our  nearii 
or  conveying  Sound  through  other  Bodies  th 
through  the  Air  ;  for  that  Is  not  the  oi 
Medium.  I  can  assure  the  Beader  that  I  ha 
by  the  aid  of  a  distended  Wire,  propagated  t 
Sound  to  a  very  considerable  distance  m 
instant,  or  with  as  seemingly  quick  a  Mob 
as  that  of  Light-at  least,  inoomparal 
swifter  then  that,  whioh  at  the  same  time  v. 
propagated  through  Air  ;  and  this,  not  only 
a  straight  line,  or  direct,  but  in  one  bended 
many  Angles," 

Belonging  to  this  same  olass  of  aounn-tra 
mitters  are  tho  so-called  "  mechanical "  M 
"  tones,  consisting,  as  shown  in  Fig.   I,  of  t 


plain  matters  of  abiding  interest  and  deep 
significance  in  as  simple  and  untechniaal  a 
style  as  possible." .-1  Treatise  on  Mathe- 
matical Instruments,  by  J.  F.  Heathbr, 
'■l.A.  (London  :  Crosby  Lockwood  and 
Son),  is  tbe  fourteenth  edition  of  """" 
of  the  best  known  works  of  the 
Mr.  Heather.  For  its  size  it  is  the  beat  work 
of  its  kind.  This  new  edition  has  been  re- 
vised by  Mr.  A.  T.  Walmisloy,  M.I.C.E. 

Prosperity  cr  Pauperism,  edited  by  the  Eari, 
nF  Mkath  (London  :  Longmans),  is  a  col- 
lection of  papers  by  various  authors  on  the 
uational  system  of  education,  and  is  a  work 
which  should  find  its  way  into  every  library, 
public  or  private,  frequented  by  thoughtful 

men. Specifications  Relating  to  Velocipedes, 

by  R.  E.  Phillips  (London  ;  Iliffe  and  Son), 
s  a  continuation  of  the  "Abridgments  "  pre- 
pared by  Mr.  Phillips,  which  have  been 
found    of  great   use  to   many  makers   aid 

intending   patentees. Sell's  Dictionary  of 

the  World"*  Press  (London  :  Henry  Sell)  is 
a  wonderful  production  for  the  money.  It  is 
as  useful  as  it  is  wonderful.  Besides  being  a 
directory  of  the  Press,  it  contains  mnch 
matter  of  interest,  especially  to  advertisers. 

The    Pocket-book    of    Mensuration    and 

Gauging,  by  J.  B.  Mant  (London  :  Crosby 
Lockwood  and  Son),  is  intended  for  the 
of    revenue     officers,     brewers,   spirit   o 
chants,  die,  and  is  an  authoritative  guide  on 

the  subjects  it  treats. The   Watchmaker's 

Handbook,  translated  from  Saunier  by  J. 
Tftiri'LiN  and  E.  Higo  (London  :  Crosby 
Lockwood  and  Sod),  is  the  second  edition, 
revised,  with  appendix,  of  a  well-known 
practical  treatise  on  watchmaking. 

We  have  also  received  Watts'  Dictionary 
of  Uhcniistry,  Vol.  I.  (London  :  Longmans)  ; 
The  Fundamental  Principles  of  Chemistry,  by 
Bought  Galloway  (London  :  Longmans)  ; 
The  'Jetting  of  Materials  of  Construction,  by 
W.  C.  Usrwix,  F.R.S.  (London  :  Longmans)  ; 
Standards  of  Length  (Hartford,  Conn. :  The 
PilATT  and  WHITNEY  Co.)  ;  Granites  and  our 
Granite  /wtfasfrto,  by  G.  F.  Hutius  (Lon- 
don :  Crosby  Lockwood  and  Sou). 


cardboard  cylinders,  with  a  mombrani 
such  as  parchment  or  bladder — stretch 
tightly  over  one  end  of  each.  The  two  dm 
thus  produced  are  connected  together  at  th 
centres  by  means  of  a  tight  string,  whioh  am 
not  rest  on  any  other  object.  Speaking  it 
one  of  the  drums  sets  the  membrane  ot  tt 
drum  into  vibration,  and  the  vibrations  th 
set  up  are  transmitted  by  the^  »trinjt_ix 
purely  I 


pu.o.j  ^eohanical  manner  to  the  drumhe 
at  the  farther  extremity  of  the  line,  so  tl 
a  listener  actually  hears  the  spoken  tra 
or  sounds  reproduced  by  the  vibrations  set 
in  this  second  drum-head,  by  the  alternate  p« 
and  relaxations  of  the  connecting  line.  1 
Ceylonese  have  had  this  device  in  common  t 
for  many  years  as  a  practical  far-speaUag  I 
strnmeut;  but  these  telephones,  n  "I 
speakers,"  depend  in  thair  actian  upon  I 
transmission  of  the  actual  vibrations  om 
nioally  along  a  wire,  a  rod,  or  a  string,  and 
uo  case  could  the  sounds  transmitted  be  n 
loud,  since  the  "amplitude"  of  jlbnrf 
(owing  to  the  comparatively  small  ataeof  1 
transmitting  line)  must  necessarily  bet* 
Another,  and  great,  defeat  in  this  hand  of  M 
phone  is  the  necessity  of  keeping  the  tea 
mitting  line  tense,  and  ont  of  contact  n 
any  body  whioh  might  impede  the  freed nn 
its  vibrations. 

§4.  Baits'  Telephone.— Page  ui  Amertsa,! 
Deleasnne  in  France,  demonstrated  that  at  I 
instant  of  sending  a  current  of  •I***jj 
round  a  bar  of  iron  (as  may  be  done  by  osw 
insulated  copper  wire  around   the  bar,  a 


transmitting  a  current  through  this  ceil), 
musical  note  is  produced,  a  similar  not*  t* 
evolved  when  the  current  is  interrupted.  Ti 
a  series  of  carefully-conducted  exporimenU 
De  la  Rive  and  Wertheim,  wa  are  in  a  posi! 
to  assert  that  these  sounds  arc  due  to  vibist 
set  up  in  the  particles  of  the  iron  itself,  oi 
to  alternate  contractions  and  elongation* 
the  bar    at   the  time  of   making  and  br 


II  rights  mKVtd, 


ML  13,  1888.       BJN8LIBH  MEOHAMQ  AMD  WORLD  OF  BOIBMOB  i  No.  1,203, 


139 


intact  with  the  source  of  electricity. 
■  following  upon  toe  abovo  discovery 
le  announcement,  by  Philip  Beisj,  in 
f  a  musical  telephone,  with  ft  transmitter 
ing  of  a  tense  membrftna  ft*  ft  contact 
r,  and  coiled  iron  bar  fti  ft  receiver.  Tho 
lotion  of  Reuw'e  instrument  will  bi 
ihMxl  bj  referenoe  to  Tig.  3,  in  whioh  A 
rats  the  tnui  emitting  instrument,  B  the 
ng.  In  the  transmitter  (whioh  ie  ihawn 
;ion)  we  hftTe  a  squars  box  looking  some. 
like  a  photographio  camera.  Instead  of 
is,  however,  there  is  a  bell-shaped  tut" 
ich  leads  to  the  interior  of  the  box.  Into 
he  operator  sings,  whistles,  or  plsye 
!ta  in  vibration  a  membrane,  0,  tightly 
led  over  a  circular  opening  at  E.  To 
itre  of  this  membrane  U  fastened  a  little 
io  plate,  E,  connected  by  a  light  spring; 
T,  to  the  binding-screw  O.  The  opposite 
g-screw  H  carries  an  adjustable  stylet,  " 
can  be  made  to  touch  lightly  on  t 
of  the  metallic  plate  B.  Now,  it 
t  that  if  this  membrane  C  be  thrown 
bration.  the  stylet  I  will  sometimes  be 
eaot  with  the  central  metal  plate  E,  and 

ill  be  equally  evident  that  if  we  connect 
!  poles  of  a  battery  ?,  one  with  the 
g-screw  at  II,  and  the  other  with  the 
g-screw  J  of  the  coiled  iron  bar,  of  th* 
ng  instrument  B  ;  the  binding-sore ws  1 
being  also  metallically  connected,  wi 
et  a  flow  of  electricity  around  the  coiled 
B  so  long  as  the  stylet  presses  on  the 
piece  E,  while  the  current  will  be  inter- 
whenever,  by  the  vibration  of  the  mem- 
the  centre  piece  is  ont  of  oontaot  with 
-let  1.  Hence,  the  coiled  iron  bar  at  B 
produco  exactly  the  vibrations  set  up  ii 
ix  A,  and  consequently  emit  simila 
I,  which  wilt  be  strengthened  by  th< 
ace  of  the  hollow  box  below. 


BIDE  OF   ZINC  DIRECT  FROM 

THE  ORE, 
(E1HOD  of  producing  chloride  of  zii  . 
direct  from  the  ore  and  using  it  for  ooat- 
itals  by  the  galvanic  process  has  bees  re- 
patented  by  Mr.  J.  Lea  and  Mr.  H.  B. 
ond.  The  object  of  the  invention  is  to 
i  upon  zinc  ore  (calamine)  in  a  direct 

r  by  hydrochloric  acid  or  an  aqueous 
n  of  chlorine,  thus  prodncing  a  solution 
ride  of  zino.    The  solution  of  chloride 

so  produced  is  submitted  to  electrolysis, 
ilorino  being  evolved  and  the  ainc 
«d.  The  chlorine  thus  formed  can  be 
or  operating  upon  a  fresh  quantity  of 
as,  or  for  making  chloride  of  lime  or  for 
iiea  to  whioh  it  i*  applicable.  The  zinc 
>postted  majibe  upon  metal  as  a  coating, 
dee  in  zinc  may  be  moulded  by  deposi- 
rhe  patentees  are  aware  that  zino  has 
leposited  and  chlorine  evolved,  the 
.a  being  collected  for  making  chloride  of 
mt  in  those  processes  zinc  as  a  metal  has 
onsumed  or  dissolved  for  the  purpose. 
ing  to    this  invention   the  zino  ore  la 

in  a  direct  manner  by  hydrochloric  acid 
uoe  chloride  of  zinc. 


CHIHQ    WITH    PEROXIDE   OF 

HYDROGBN. 

Chemical  Traiit  Journal  hu  been  favonred 
f    Mtisn.    K.".ni(r«w  ilrttr    and     Eball, 


to  bleach  sponges  :- 
he  sponges  are  plunged  into  a  mixture  of  E 
ydrooblorio  acid  of  21°  B.  and  100  part* 
ind  allowed  to  remain  therein  for  twalvn  to 
foor  hours.  By  this  means  the  carbonate 
■a  well  as  the  oxide  of  iron  are  removed. 

icing,  a  repetition  of  the  lame  should  be 
Sponges  whioh  have  red  ipoti  must  be 
with  a  stronger  acid  mixture,  consisting  of 
i  nf  hydrochloric  acid  and  100  parts  water, 
on  the  sponges  muit  be  well  squeezed  out 
bed  for  some  time  in  clean  water  until  the 
been  removed. 

E'en  litres  of  our  peroxide  of  hydrogen  are 
I  a  vessel  msde  of  wood,  glass,  or  earthen- 
tb  22 u  grammes  of  spirits  of  ammonia  of 
The  sponges  cleaned,  according  to  prepara- 


tion ii.  are  plunged  into  this  bath  and  pressed 
together  either  by  wood  or  glass  rods.  Tempers 
ture  of  the  bath,  20°  O.  The  duration  of  the  pre 
sees  depends  upon  the  quality  of  the  sponge*, 
averaging  about  forty-eight  hours.  Dnrmg  th 
prooess  of  bleaching  the  sponges  most  be  repeatedly 
squeezed  and  stirred.  If  continuous  bleachin 
is  carried  oof  it  is  then  desirable  to  adopt  a  series 
of  three  to  four  baths,  and  to  utilise  these  sys- 
tematically. 

III.— The  bleached  spouses  are  pressed  out  an 
dried  in  a  current  of  air — when  practicable  iu  sue- 
light 

Bleaching  Wool  with  Hydrogen  Peroxide. 

I. — By  means  of  repeated  washing  in  map  and 
water  and  diluted  ammonia,  the  wool  ur  the 
woollen  fabric  becomes  freed  from  the  dirt  anil 
grease  attached  thereto.  The  ohemieals  used  in 
washing  should  be  most  carefully  removed  1> 
means  of  soft  water,  free  from  lime. 

II, — In  a  wooden  or  earthen  vessel  (not  a  metal 
one),  mix  10  litres  of  our  bydrogen  peroxide  with 
201)  grammes  of  spirits  of  ammonia  20°  R.  [0-031 
specific  gravity) ;  the  cleaned  wool  shontd  1j 
plunged  firmly  and  allowed  to  remain  therein  for 
the  space  of  ten  hours.  During  this  time  the 
bleach  bath  must  be  placed  in  a  room  heated  ta 
20"  Celsius.  After  completion  of  tbe  process,  the 
bleached  wool  or  textile  is  passed  through  a  wring- 


ing n 


s  of 


mperflnou*    bleach   bath  becomes  removed,  after 
which  the  moderstely  moist  material  is  dried  in  a 
current  of   air  of  15*  to  17=  U.    If 
bleaching  takes  place,  it  then  becomes  i 
arrange  s  series  of  bleach  baths,  whioh  are  to  syi 
tematically  utilised  thst  tbe  unbleached  article  is 

[laced  in  the  bath  which  has  been  utilised  the 
cogent,  so  that  after  a  few  hours,  having  passe  . 
through  the  wringing  machiue,  it  reaches  the 
second,  the  better  bath,  continuing  until  the  bleach  - 
ing  process  has  beea  completed  in  the  strongest 
bleach  bath. 

Another  Method.-—  Previous  treatment  of  tbe 
wool  or  the  woollen  fabric  as  mentioned  be  fori-. 
The  bleach  bath  is  prepared  from  10  litres  of 
peroxide  of  hydrogen  and  200  grammes  of  spirit 
of  ammonia.  The  textile  is  plunged  into  the  fluid 
and  completely  saturated  witij  it,  thon  pressed  out 
and  dried  in  a  current  of  air  at  a  temperature  of 
15'  to  20'  Celsius,  or  even  dried  in  the  open  in 
sunlight.     This  process   must  be  frequently  re 

IIL — The  dried  materials  are  again  subjected  ti 
prooess  of  washing,  addinp  "  *L — 


be  the  nature  of  the  manipulations  they  would 
have  to  encounter  in  practice.  Sow  these  are  very 
simple,  and,  like  printing  by  development  on  other 
silver  bromide  papers,  nssd  but  a  single  trial  to 
convince  even  the  tiro  how  easy  photography  is, 
and  what  an  astonishing  result  can  be  scoured  with 
a  elight  expenditure  uf  labour  and  wonderfully 
little  experience.  As  I  proceed  I  hope  to  illustrate 
this  statement  by  demonstrating  the  practicability 
of  the  process  for  decorative  purposes, 

Tbe  paper  I  have  here  has  been  prepared  by  the 
Kaslman  Dry  Plate  and  Film  Company,  of  Ho- 
Chester,  N.Y.,  and  a  developed  image  thereon  can 
be  utilised  in  various  ways.  It  inny  be  transferred 
from  its  paper  support  to  almost  any  flexible  or 
rigid  base,  as,  for  instance,  polished  or  ground 
glass,  porcelain,  wood,  prepared  canvas,  ivory,  or, 
indeed,  any  substance  not  appreciably  affected  by 
hot  water  used  In  the  stripping  process.  Metallic 
surfaces  carefully  polished,  silver,  gold,  and  other 
ornaments,  are  well  suited  to  receive  the  transfer, 
and  need  not  of  necessity  yield  images  lacking 
vigour  from  an  absence  of  underlying  whiteness  to 
give  power  to  the  lights.  It  is,  of  course,  under- 
stood thst  direct  oontaot  printing  or  reproduction 
by  means  of  the  camera  are  each  available,  but  to- 
night wo  will,  for  convenience,  adopt  the  easiest 
(the  former),  and  expos*  a  piece  of  paper  under  a 
negative  for  en*  minute  at  a  distance  of  1ft.  from, 
tho  gas  burner.  This  done,  we  shall,  atttrsoaking 
the  paper  for  a  few  seconds  in  cold  water  to  flatten 
and  soften  it,  develop  an  image  thereon  by  any 
favourite  developer,  and  as  soon  as  sufficient  detail 
1  for  our  purpose  is  visible  in  th*  lights  of  the 
I  picture,  further  developing  action  is  stayed,  and 
I  the  usual  processes  of  fixing  and  washing  follow. 
I  Alum  clearing  solutions  after  development  and 
fixing  have  to  be  avoided  in  consequence  of  the 
tanning  action  alum  has  upon  gelatine,  and  if  this 
were  to  be  permitted  at  either  of  these  atsges  the 
soluble  gelatine  substratum  might  prove  to  be 
insoluble,  and  remain  most  tenaciously  on  its  r-aper 

to  the  gas  jets,  and  we  will  proceed  to  develop  in 
tbe  dark  room,  but  before  doing  so  will,  with  your 
permission,  finish  the  remainder  of  this  com- 
munication. 

Desdopmenl. — Alkaline  carbonates  in  conjunc- 
tion with  sodium.  Sulphite  and  pyrogallol  may 
be  used  if  preferred,  but  a  blaster  image  results 
from  ferrous  oxalate,  The  formula  recommtnded 
by  the  manufacturers  is  composed  as  follows  ■  — 


bin. 


uethyl-v: 


after 


wards  drying  under  the  conditions  well  known  foi 


-iodioal  analytical  testing  or  fii 
peroxide  contents  of  the  blea 
purpose  we  furnish  special  Inst: 


THAISratOTYPE.- 

I  HAVE  compiled  a  short  paper,  which,  if  un 
interesting  aa  a  subject  for  raising  discussion 
Is  the  first  paper,  I  think,  which  bas  been  giver 
before  any  society  treating  of  "  Trans ferotypes,' 
"  has  been  thought  fit  to  style  them.    I  maki 

ittempt  to  support    the    title  chosen  by  th< 

manufacturers  as  being  specially  suited  to  tbu 
class  of  product,  for  when  employed  as  gtaci  prints 
no  transfer  is  made.  Again,  transfers  (possibly 
collodion  transfers)  and  single  or  double  transfer 
papers  have  each  and  all  beoome  very  familiar  ti 
the  photographic  ear.  It  oan  hardly,  one  woult 
think,  be  of  advantage  to  associate  this  us*  En 
process  with  the  ferrotype,  now  dying  a  lingering 
death  after  a  long  and  arduous  struggle  fur  ,l 
position  in  commercial  photography  which  it  was 
never  permitted  to  attain.    No,  there  is  not  any 

connection  between  any  of  the  processes  n 

and  the  so-called  "  Tnnsf  «ro type. 

Briefly  stated,  this  latter  style  of  photographic 
eduction  is  a  positive  obtained  by  the  gelatin"- 
_  .■oroide  process,  and  I  think  w*  may  presume  th 
a  stoutly  msde  and  good  quality  paper  has  rcceivi 
a  coating  of  soluble  gelatins  by  wajofsubstrstui_. 
and  npon  the  paper  so  prepared  is  spread  a  less 
soluble  and  perhaps  a  thinner  layer  of  sensitive 
emulsion  composed  of  silver  bromide  alone,  oi 
mixed  with  chloride  or  other  haloids  suspended  io 
nearly  colourless  gelatine.  Precise  details  and  pro- 
portions I  do  not  propose  to  enter  upon,  the  formulas 
being  a  trade  seorst,  and  of  little  use  to  any  but 
those  able  to  ooat  large  quantities  of  paper  success- 
fully. We  may  aa  welt,  for  all  praetical  pur  pews, 
rest  content  with  th*  assumption  that  an  outline 
of  preparation  has  been  touched  upon,  rather 
meagrely,  it  is  true,  and  that  if  not  absolutely 
lorreot,  sufficient  ha*  at  all  events  been  mentioned 
to  indicate  to  photographers  curious  to  know  more 
uf  the  process  than  Uiat  of  name,  what  is  likely  to 


sad  Provincial  Photographic 


o  the  London 


lib. 


Ferrous  sulphate  . 


Acetic  acid J  drachm-' 

No.  3 

Potassium  bromide    loz. 

Water   32oz. 

These  solutions  are  stocked  separately,  and  mixed 
i  the  following  proportions  immediately  before 
ie,  and  in  tbe  order  recited  : 


No.  3  .. 
No.  il ... 


After  exposure  the  print  is  soaked  in  a  dish  of 
cold  water  until  fiat ;  the  water  is  replaced  hy 
developer,  sod  the  action  watched  until  the 
shadows  are  judged  to  be  sufficiently  strong  in 
depth,  when  the  developing  solution  is  quickly 
replaced  (without  a  preliminary  wishing)  with 
water  acidified  as  follows : — 


Wat 


1  drachm. 


It  is  a  good  plan  to  change  this  solution  once  or 
twice,  after  which  the  prints  are  fixed  in  sodium 
bypoaulphate,  washed  for  an  hour  or  so  in  running 
water,  and  are  then  ready  for  transfer  to  some 
other  surface.  This  may  be  opal,  or,  indeed, 
almost  any  snbstano*  unaffected  by  hot  water; 
hence  if  we  mount  an  image  un  a  wood  block,  it  is 
of  the  greatest  passible  use  to  an  engraver  ;  if  nn 
clear  glass  we  get  a  transparency  welt  suited  for 
the  lantern;  or  by  similar  means  positives  suitable 
for  negative  reproduction  or  window  decoration 
can  be  made,  the  difference  of  manipulation  being 
merely  un*  of  varying  the  length  uf  exposure  and 
development.  Plaques,  tiles,  enamel  plates,  all 
kinds  of  ehinaware,  4c,  can  without  any  difdrnlty 
be  thus  pictorially  urnsmeated  by  photography : 
so  also  may  gold,  silver,  or  many  other  surfaces, 
provided  snob  are  previously  cleansed  I  rem  grease, 


surfaces  which  under  ordinary  circumstances 

might  be  expected  to  repel  the  gelatino  film  as  the 
process  of  drying  proceeded,  can  by  the  emtley- 
nent  of  a  gelatine  substratum  rendered  partially 
usoluble  with  chrome  alum  be  rendered  amenable 

Perhaps  some  of  our  members  now  present  may 
object  to  the  process,  on  the  score  of  the  image 


EK8LIBB  MECHANIC  ASP  WORLD  OF  SCIENCE;  No.  1,203.       Aran.  13,  1B88. 


being  reversed  to  that  of  poiitivei  by  some  other 
processes  from  the  lam*  negatives.  To  my  snah, 
J  beg  leave  to  remark  that  there  are  mean)  by 
which  such  a  difficulty,  if  difficulty  it  be,  can  moat 
assuredly  ba  overcame.  I  will  not  say  much  in 
favour  of  a  reversing  mirror,  on  the  gronnd  tbat 
wc  may  assume  the  negativea  bare  previously  been 
taken  in  the  ordinary  manner  for  other  purpose* ; 
therefore,  any  inoh  suggestion  mnat  necessarily  be 
out  of  jjla.ce,  and  for  the  like  reason,  it  would  be 
idle  to  anggett  that  exposures  be  made  on  sensitive 
plate),  reversed  in  the  dark  elide,  a*  recently 
advocated  hy  my  friend,  H.  J.  Barton,  for  correct- 
ing revised  images  in  working  that  Ten'  aimple 
and  beautiful  proceaa,  that  of  carbon  by  single 
transfer.  Not  only  can  we  utilise  single  transfer 
(piper  in  the  present  instanoe,  however,  to  gain  out 
-:wl-  support  also,  and  it  is 
le  manufactures  of  the 
nsferotype"  may  now 
at  time.  A  developed, 
fixed,  and  washed  '■Transferor™"  nan  belaid 
■down  on  a  waxed  and  oollodionioed  glass  plate,  and, 


bear  this  fact  for  the  £ 


pockets  are  formed  tl 
in  an  excellent  posit 
gravings  ehows  the  i 
that  si 


dry  will  leave  the  glue  with  a  high  polish,  a  i/h 
print,  in  fact,  with  a  fresh  backing ;  10  also  may  a 
preliminary  mounting  on  flexible  support  be 
affected,  and  if  the  ordinary  manipulations 
advised  for  the  working  of  this  special  paper  in  **■  - 
Carbon  process  be  adhered  to,  a  gelr' — ' 


„ lno-bromide 

mble  transfer  will  be  the  result. 

,  I  see  no  necessity  for  re-reversing  an 

n  quite  — *- 


iceige.  and  am  quite  content  with  the 
which  is  effected  in  the  following  manner  :— The 
print,  well  washed,  is  aqueeaed  upon  whatever 
■arface  has  been  chosen  for  its  reception,  said 
•nrfice  being  cleaned  or  otherwise  prepared  pre- 
viously, if  necessary.  Pressure  is  then  brought  to 
bear  noon  the  two  surfaces,  which,  if  flat,  is  best 
effected  by  placing  under  a  heavy  weight.  In  any 
case  a  wait  is  necessary  before  further  progress 
can  be  made,  Hid  the  period  of  waiting  may  be  any 
tame  between  half  an  hour  aud  half  aday.  Contact 
fully  established,  the  object  to  be  embellished  and 
the  adhering  transferotype  print  are  aubjeotad  to 
water  of  not  less  than  140?  Fahr.,  or  more  than 
160°  Fahr.  Pretty  soon  the  eolnbl*  gelatine  sub- 
stratum will  give  way,  and  the  paper  support  can 
be  removed  without  injuring  the  positive  image 
which  lies  on  the  surfaoe  of  the  object  intended. 
Washing  in  slightly  warm  water  and  hardening  in 
alum  are  now  admissible,  after  which  a  final 
washing  is  given,  and  the  print  may  be  dried  and 
further  treated  by  painting,  varnishing,  &o. 


CHINESE   KITES. 

fTlIJ  E  art  ofeonstructing  kites  ii  much  cultivated 


e  Chinese,  i 


>  have 


i  the  Bast, 
hand  the  bamboo,  India  paper,  ar 

in  the  manufacture  of  very  ingenious  devices  of 
varied  forms.  One  of  our  correspondents  in  China 
M.  Huohet,  at  present  in  Paris,  has  had  the  kind- 
ness to  have  made  for  our  purposes,  by  a  skilful 


represents   the    simplest  forn 
:s  frame  ia  formed  solely  of  a  it 

slightly  curved  side  n 


i  of 


the  affair  bellied  and 
of  this  kind  are  nsnally 


Fig.  2  shows  the  appearance  of  the  musical  kite, 
called  because  it  ia  provided  with  a  bamboo 
lonator,  It,  containing  three  apertures,  one  in  the 
..ntreandoneat  each  extremity.  Whenthekit* 
ia  flying,  the  air,  in  rushing  into  the  resonator, 
producea  a  somewhat  intents  and  plaintive  sound, 
whioh  can  be  heard  to  a  great  distance.  This  kite 
ia  somewhat  like  the  preceding,  but  the  tranaverae 
rods  of  its  frame  are  connected  at  the  extremities 
and  give  the  kite  the  aspect  of  two  bird's  winga 
affixed  to  a  central  axis.  This  kite  sometime) 
reaches  large  dimensions,  say,  10ft.  in  width. 
three  or  four  resonators  placed  one 

irer  the  kite,  and  in  this  case  a  very 

pronounced  grave  sound  ia  produced.  M.  Huchet 
informs  us  that  the  musical  kite  is  very  common 
"u  China  and  Tonkin.  Hundreds  of  them  are 
ome timet  teen  hovering  in  the  air  in  the  vicinity 
,f  Hanoi.  This  kite  is  the  object  of  certain  snper- 
titious  beliefs,  and  it  thought  to  charm  evil  spirits 
away.    To  this  effect,  it  is  often,  during  the  pre- 


after"the  manner  of  jEolian  harps.  In  the  bird 
'.taohed  to  the  wings  moves 
is  wind  and  stimulates  the 


rha  m< 
dragi 


kite,    Bhov. 


style  of  Chinese  kites  ia  the 


iall  elliptic,  very  light  disci  formed  of  a 

frame  covered  with  India  paper.    These 

discs  are  connected  by  two  cords  that  keep  them 
equidistant.  A  transverse  bamboo  rod  is  fixed  in 
the  long  axis  of  tbo  ellipse,  and  extends  a  little 
beyond  each  disc.  To  each  extremity  of  this  ia 
fixed  a  sprig  of  grass,  tbat  forms  a  balance  on  each 
aide.  The  surface  of  the  foremost  disc  is  slightly 
convex,  and  a  fantastic  face  ia  drawn  upon  it, 
having  two  eyes  made  of  small  mirrora.  The  discs 
gradually  decrease  in  size  from  head  to  tail,  and 
—  -  '-iclined  about  4.V  in  the  wind.  Aa  a  whole, 
__„  jitume  an  undulatory  form,  and  give  the  kite 
the  appearance  of  a  crawling  serpent.  The  rear 
"to  is  provided  with  two  little  streamers  that 
rm  the  tail  of  the  kite.  It  requires  great  skill 
raise  thia  device. — Lit  Nature. 


TO  MOULD  BEVEL  WHEELS  WITH 
OUT  A   FULL  PATTERN." 


i  nothing 


ts.   But  if  such  on 


aider  to  make  tb 
be  exercised  ther 
:  being  made  thi 


!thoda  of  moulding  a  bevel 
wheel  by  the  aid  of  the  spindle,  each  of  which  h 
claims  for  precedence,  according  to  the  form 
wheel  desired.  To  illustrate  this  article  I  ha 
chosen  an  ordinary  cob ne-p itched  wheel,  about  3 
in  diameter,  the  plan  and  elevation  of  which 
at  Pigs.  1  and  2.     I  do  not  pnrpoM  t&D§  ii: 


all  t       . 

wheel,  as  1  take  it 

know  what  pre  pan 
good  casting;  mffic 


ranted  tt 
u  this  olas 


ceded  t 


kwill 


'.cdC 


ay  that  thi 

be  low  enough  to  allow 

of  the  point  of  tooth  marked   A,  Fig.  2,  coming 
level  with  the  floor  of  the  shop.    Care  is  needed 
in  aetting  down  the  centre,  as  the  spindle  muet 
absolutely  plumb  before  a  start  ia  made.    I  wov 
■Ian    r»miinl  the  moulder  of   the  advisability  of 
good  cinder  bed  (the  use  of  whioh  will 


sntly). 


other  than  wheels,  I  shall  be  particular  to 
give  the  reaaone  "why,"  in  all  cases  where  it  will 
be  advantageous  to  do  so.  It  has  been  suggested 
that  A,  Fig.  2,  is  the  starting  point  or  joint ;  all 
i  this  point  must  come  into  the  cope,  and 
larily  all  below  it  will  be  in  the  floor.  I  apeak 
if  the  outer  surfaces  ;  the  form  of  the  wheel 
etermine  what  disposition  we  shall  make  of 


lace,  or  arm  oorea  ;  whether  we  dull 
ly  on  plates,  use  dry  sand  oaves,  at 

the  aope.    To  better  understand  thi 

several   modes    of    prooednr 


A,  Fig.  2,  and,  aa  before  stated,  ia  the  wilt 
a  sweep  attached  to  the  spindle,  and  is  uv 
i  to  strike  the  exact  form  of  the 


i,  Fig.  3.     Thi 


jorrespond  with  thrift? 
'his  bed  must  ba  madt 


*ad  I?Fj   wbtrt,  under   the  action  of  th*  wind,  J 


3j  B.  B0LLA.ND,  lathe  American  Xaehintit. 


lb.  the  top  edge  C  at  exsS 
angles  to  the  spindle,  so  that  a  square  result 
on,  and  brought  up  to  the  spindle,  will  u* 
correotueee.  . 

u  now  have  a  trne  model  of  the  bank  tl 
rheel,  which  must  be  prepared  for  partial 
ihe  cope  rammed  over  it.  An  unporBit 
ia  to  atake  the  box  well  before  liftinr  fl 
,and  takesuch  pains  at  will  preserve  there usi 
>int  from  injury,  whilst  the  rest  of  the  mould 
ing  made.  The  portion  of  mould  above* 
-sen  obtained  by  striking  a  model  and  take* 
npression  as  yon  would  from  a  pattern ;  est 
-ositlon  below  A  will  be  obtained  direst  frea 
weep  D.  The  lower  edge  of  this  sweep  ■:■■"*■ 
is  with  all  the  surface*  below  toe  point  A. 
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The  broken  lines  Man  on  thii  flgnr*  repressnt  _ 
section  of  tin  wheel  cut  across  tbe  centre,  ani  i 
will  kid  the  understanding  if  carefully  examined. 
I  need  not  say  that  much  precaution  is  needt  '  ' 

the   preparation  of  ttali    part  of    the  mould, 

accuracy  m  will  u  eolidity.  In  making  thii  sweep 
it  ii  wall  to  have  the  surface  B  (wbiob  forma  th. 
bed  for  t  ie  teeth)  nude  a  little  alack ;  tola  admit*  of 
the  segment,  with  which  the  teeth  are  to  be 
fanned,  being  firmly  Mt  down  in  place.  Whsnth- 
moold  u  awept,  mark  oil  the  *rme  and  let  on  th. 
core  box ;  alio  pat  back  iweep  B  and  bring  1c  into 
poaition  at  joint  A.  Thia  will  not  only  teat  the 
core  box,  bat  will  awaepoff  the  top  of  the  cores 
"".■t  with  the  impraaalon  taken  In  the  oope.    At 

'ia    a    T  ha«   ■!(««   (-1,-    l!«*!-~   .1.*-    &    _„-[ 


When  the  wheel  li  large  in  diameter  and  vary 
deep,  thla  plan  ii  the  beat,  aa  the  ooree  fit  the 
plaoe*  froai  whence  they  are  taken  with  absolute 
certainty— something  which  cannot  be  said  for  dry 

Band  ooree  in  hardly  any  case.      It  mnit  be  re; 

bared,  also,  that  there  in  no  shipping  of  oorca  i: 
ont  of  the  ov*n.  Should  thii  wheel  be  made  with 
dry  aand  oorea,  the  only  deviation  from  the  instruc- 
tions given  would  be  that,  aa  Boon  aa  the  Lotion, 
part  or  the  mould  waa  awept,  the  teeth  could  bo 
proceeded  with  at  onoe  and  tho  oorea  placed  t< 
thinkness  after  the  mould  was  finiihed.  In  Batting 
ia  dry  sand  oorea  it  la  well  to  ha**  swept  B. 
Pig.  3,  In  poaition,  so  that  they  can  be  proved  for 
depth,  4c. 

To  oarry  th*  core*  in  the  oope,  It  will  be  x. 
sary  to  change  th*  oope  sweep,  and  instead  of  a  con 
box  to  form  the  arms  and  hub,  the**  most  be  made 
aa  pattern*,  In  tb*  readiest  way  that  suggests 
iteelf  to  the  pattam-maker.  Fig.  4  will  explain 
thia  method,  aa  in  Fig.  3  th*  broken  lines  show  the 
lower  surfaces  of  the  mould  ;  the  point  A  is  still 
the  joint,  bat  it  will  be  observed  that  the  bottom 
edge  of  sweep  B  follows  the  line  of  thickness  down 
aha  rim  and  along  the  arm.  When  thia  has  been 
awept  ant  the  bub  and  arm  patterns  oan  be  i 
poaition,  as  shown  at  C  and  D,  Fig.  *.    The 

ruing  of  this  cope  will  not  be  a*  simple  aa  i 

former  can*,  on  account  of  the  cores  requiring  to  be 
•eonred  to  the  cope  by  gaggers  and  oh  neks  or 
grates  bedded  on  the  bottom  and  bolted  up  before 
the  oope  is  lifted.  When  lifted  off.the  mould  oan 
b*  proceeded  with  as  directed  for  Fie.  8.  In  this 
oaa*  oorea  the  thickness  of  the  web  E,  Fig.  4,  and 
in  the  form  of  spaces  A  and  B,  Fig.  1,  most  be  sat 
into  plaoe  after  the  mould  is  finished.  For  all 
■hallow  wheels,  large  or  small,  thia  plan  is  the 
beat. 

We  now  come  to  the  all- important  part  of  wheel 
moulding— to  wit,  the  teeth;  and  before  entering 
on  a  description  of  the  actual  working  of  th* 
methods  herein  suggested,  it  will  be  well  to 
mention  soma  of  the  evils  we  arc  accustomed 
meet  with  in  this  line  of  work,  *noh  as  swelled 
teeth,  soabbed  teeth,  and  wheels  which  evidence 
oareleeaness  on  the  part  of  either  pattern  maker  or 
moulder,  or  both,  from  the  fact  of  their  being 
■arrow  and  wide  teeth  all  round  the  wheel.  To 
make  good  sound  teeth  aand  must  be  used  on 
which  reliance  oan  be  placed  something  which 
baa  stood  the  test.  When  satisfied  on  thia  point, 
be  aura  to  have  it  thoroughly  mixed  with  the 
requisite  quantity  of  lea  coal,  and  not  over-damp. 
Before  commencing  to  ram  a  tooth,  thrust  a  Vsut 
rod  through  the  middle  of  the  apace  down  into  the 
oinder  bed  below  ;  ram  a  little  at  a  time,  firmly 
bat  not  too  rashly,  with  a  rammer  made  of  wood  ; 
the  bottom  and  all  along  th*  edge  reqaire-speoial 
attention,  otherwise  soft  places  will  be  found.  It 
is  then  that  the  work  of  destruction  begins  if  the 
N  resorted  to.     Better  destroy  the  tooth  and 


By  ramming  the 


and  have  bad  "teeth  after  all. 

tooth  with  the  vent  rod  in  plac  ,  , 

all  aide*  are  equally  benefited ;  the  wire  can  be 
withdrawn  when  the  top  ia  reached  and  the  hole 
plugged.  This  relieves  all  anxiety  about  th*  iron 
entering  the  vant  if  there  should  be  any  fin  or 
olearanoe  when  tbe  oope  comes  on.  To  seoure 
correctness  in  spacing,  take  the  tune  necessary  to 
do  it  right.  If  the  segment  should  happen  a  little 
under  or  over,  don't  imigiuo  that  you  oan  bring  it 
all  right  by  making  a  little  allowance  either  way 
at  you  go  round,  only  to  find  yourself 


too  oase  may  be,  bat  try  it  again  until  ia  right, ' 

Pig.  6  is  an  iaometrjoal  view  of  the  mould  whan 
swept  as  directed.  The  spindle  is  Sin.  in  dia- 
meter, turned  all  its  length.  The  arm  is  bored  to 
St  snngly,  and  planed  along  the  lop  aid*  to  a  right- 
angle  with  the  bore.  It  is  made  to  run  loose  on 
the  spindle,  and  rests  on  a  collar  held  in  place  by  ■ 
net  screw.  Instead  of  securing  the  segment  to  the 
aim  proper,  I  have  shown  an  attachment  (which 
oan  be  adjusted  to  the  segment  by  th*  pattern- 
maker), the  top  inner  surface  of  which  is  planed, 
and,  a*  ia  seen,  nuts  on  th*  trued  surface  of  the 


arm.    The  planed  snrfaces  allow  of  an  easy  adjust 

mant  of  the  segment  without  fear  of  altering  tb.: 
angl*  to  which  it  was  originally  set.    Thisarrangt 


a  tho  back  of  the  segment 


.  line*  on  centra  of  teeth  all  round 

starting  point.    Should  it  b*  found  to  some  a  little 

nndsr  or  over  the  number  of  teeth  required,  in 

areas*  or  decrease  the  diameter  to  salt  th* 

bnt  be  lure  you  are  correct  before  eommtnol 
ram  th*  teeth,  and  take  car*  to  be  exactly  opposite 
the  mark  each  move.  The  view  shows  three  teeth 
rammed  and  the  segment  lifted  clear  of  the  last 
tooth;  but  it  is  not  intended  that  the  collar  on 
which  the  arm  rests  shall  be  disturbed  after  it  ii 
once  set  until  all  the  teeth  are  made.  When  th) 
teeth  are  finiihed,  take  a  ugment  or  half-oirob 
which  fits  th*  apindle  and  extends  to  the  diameter 
of  the  core,  and  bad  it  round  the  spindle  to  form  a 
seating  in  which  to  rest  the  sore.  Should  a  washer 
be  required  on  the  faoe  or  bottom  side,  similar  to 
the  one  shown  on  the  top,  it  oan  be  done  th*  same 
way.  If  proper  oar*  has  been  exercised  on  all  the 
details  of  th*  job  it  will  be  found,  when  closing 
'■—  —  -inld,  that  everything  will  find  iia  plaoe  aa 
ai  would  have  been  the  oase  if  a  full  pat- 
tern had  been  need. 


QUICK    RETURN    M0TI0HS. 
By  Prof.  A.  T.  Woods.* 

BT  tbe  term  "quick  return  motion"  it  n 
the  mechanism  by  means  of  which  tbe  back 
stroke  of  a  sliding  piece  ia  made  in  leei  time  than 
the  forward   stroke.    The   moat  common  appli- 


ln  the  farmer  the  quick  n 


•  <■ 


fixed  oentra  A  aa  the  pin  P  slides  up  and  down  in 
th*  slot  during  the  revolution  of  P  B.  Supposing 
this  mechanism  to  be  part  of  a  shaper,  the  sliding 
bead  which  carries  the  cutting  tool  would  be  driven 
by  means  of  a  abort  connecting-rod  from  C.  An 
examination  of  the  figure  will  make  it  clear  that 
when  the  crank  P  B  la  at  right  angles  to  the  oentre 
Una  of  the  slot,  as  st  PS  and  I"B,  the  slotted 
arm  oan  be  moved  no  further,  and  that  the 
distanoe  CO1  is  therefore  the  travel  or  length 
of  stroke  of  the  sliding  head  and  cutting  tool. 
Supposing  Cg'  to  be  the  forward  Or  cutting 
stroke,  and  that  the  orank  revolve*  In  the  direc- 
tion shown  by  tbe  arrow,  it  will  b*  seen  that  th* 
pin  P  moves  through  the  aro  of  a  oircle  PBP. 
while  tbe  tool  moves  from  C  to  O,  and  that  F 
moves  through  th*  aro  P  D  P,  while  the  tool 
move*  bank  from  C  to  C.  Therefore,  if,  aa  we 
have  assumed,  the  orank  P  B  revolves  si  a  uniform 
speed  we  mayrapresent  the  tim  e  of  the  forward  stroke' 
by  tbe  length  of  the  aro  P  B  P',  and  that  of  the 
back  stroke  by  the  length  of  P'  D  P.  In  the  figure 
PBP*  is  two-tbirda  of  the  circumference,  and 
P'DP  is  otM-third  of  the  c  iron  mf  ere  nee,  and, 
therefore,  the  back  stroke  will  be  made  in  one-half 


-A.£ 


the  time  of  the  forward  stroke.  Or,  to  illustrate 
still  further,  if  the  orank  P  B  makes  a  revolution 
in  three  seconds,  or  twenty  revolutions  per  minute, 
the  time  of  the  forward  stroke  will  be  two  aeoooda, 
and  that  of  the  back  stroke  one  second. 

We  will  now  consider  the  effect*  of  changing  the 
proportion  of  the  parts  in  Fig.  1.  If  the  orank  PB 
be  shortened  to  p  B,  far  example,  it  ia  clear  that 
the  travel  of  the  tool  will  be  reduced  to  iA  Also 
that  the  angle  p  d  b,  through  which  the  orank  *B 
moves  during  tbe  Wk  stroke,  is  greater  than  tbe 
angle  PDF,  and,  therefore,  the  back  stroke  will 
take  more  time  than  before.  And,  a*  tbe  angle 
pep-  is  leas  than  PEP,  th*  forward  stroke  will 


for  the  forward  and  back  strokes,  or  by 
means  of  intermediate  gearing.  In  the  latter 
some  form  of  slotted  crank  is  frequently  used,  and 
it  Is  this  form  which  w*  propose  to  investigate. 

Fig,  1  illustrates  the  simplest  form  of  the  slotted 
orank  motion.  P  B  ia  tbe  driving-orank,  whiob 
revolves  at  a  uniform  speed  about  tbe  centre  B, 
and  carries  a  pin  P,  which  slide*  ia  a  slot  in  the 
arm  C  P  A.     This  slotted  arm  swings  about  the 

*  Prom  the  America*  MocMnitt, 


take  leas  time.  Thus,  by  shortening  the  crank  P  B, 
the  times  of  tb*  two  strokes  are  made  more  nearly 
equal,  or  the  quiok  return  ia  less  marked.  It  will 
be  seen  that  a  similar  effect  will  be  produced  by 
owering the  centre  Aand  leaving  the  crank  PB  as 

Now  suppose  the  oentre  A  to  be  raised  until  it 
ia  inside  tho  point  D,  or  between  B  and  D.  Wa 
will  then  have  an  arrangement  like  Fig,  2,  which 
ia  lettered  similarly  to  Fig.  I.  Suppose  the  orank 
P  B  to  revolve  exactly  as  before,  the  slotted  arm 
A  C  Will  now  make  oom  piste  revolutions  instead  of 
swinging  back  and  forth,  as  in  Fig.  1.  The  sliding 
bead  will  now  be  driven  in  the  direction  A  H,  bv 
means  of  a  connecting  rod  from  C,  and  tbe  aa' 
■if  the  strokes  will oconr  when  AC  is  an  the  di 
centres  c  and  ff  and  the  pin  P  at  p  and  p.    Din 
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die' forward  stroke,  P  moral  through  the  arc  p  Hp% 
and  daring  the  hick  stroke  through  p'  Dp,  so  that 
the  lengths  of  those  Bros  will  represent  the  time 
required  for  inch  stroke,  exactly  u  before. 

la  Fig.  2  these  arc*  are  of  the  tame  length*  at 
PKP'  ami  P'DP  in  Pig.  1,  and  henoe  the  back 
stroke  is  made  in  half  of  the  time  of  the  forward 

To  la;  out  such  *  motion  as  this,  wc  first  divide 
the  circle  in  whtah  P  moves  into  three  e qual  parti, 
beginning  at  K  on  the  diameter  which  passes 
through  A  and  B.  K,  ji  and  p  are  the  three  pointi 
of  division.  Then  draw  a  line  through  p  at  right 
angles  to  A  D.  This  will  be  the  centre  line  of  motion 
of  the  wrisi  pin  or  the  end  of  the  connecting  rod 
whioh  is  attached  to  the  sliding  heed,  and  the  point 
A  where  thi.  centre  line  out!  the  line  H  B  will  be 
the  centre  about  whioh  A  C  it  to  turn.     Tbe  pro- 

For  example — if  we  wish  the  proportion  to  be  us 
6  to  B,  the  circle  must  be  divided  into  5  +  3  =  8 
equal  parti  and  the  points  p  and  p'  located  to  that 
)j  D  p'  =  S  parts  and  p  F,  p  =  5  parts. 

It  is  evident  that  the  Brrangement  shown  in 
Pig.  2  is  not  a  practical  construction,  at  the  parts 
would  conflict.  Fig.  3  illustrate!  the  practical 
form  uf  the  same  motion,  and  in  this  shape  it  is 
familiar  at  the  Whit  worth  quick  return  motion. 
The  letters  represent  the  same  parts  as  in  Fig.  2. 
The  spur  gear  shown  is  a  plate  wheel  driven  by  r 
pinion,  not  shown,  and  turns  about  a  Urge  fixed 
journal  shown  by  the  full  line  circle.  The  arm 
AC  turns  about  a  pin  A  set  in  the  end  of  this 
journal  or  shaft.  The  pin  P  is  fixed  in  the  face 
Of  the  plate  wheel  and  slides  in  a  slot  in  the  arm 
A  C.  By  comparing  Figt.  2  and  3  it  will  bo  clear 
that  the  principle  of  the  motions  is  exactly  the 
time,  and  referring  to  Fig.  1  we  find  the  same  prin- 
ciple— vii.,  the  unequal  arcs  passed  over  by  the 
driving  pin  during  the  forward  and  back  stroke  of 
the  slinin^  head.  A  variation  in  the  construction  of 
the  Whit-worth  motion  can  be  made  by  placing  the 
pin  P  at  K  and  slotting  that  end  of  the  arm  A  C  to 
that  B  will  be  between  C  and  P,  instead  of  being 
•d  one  side,  as  in  Fig.  0.  When  this  change  it 
nude,  the  pin  P  or  K  mntt  be  revolved  in  the 
opposite  direction  to  that  shown  by  the  arrow, 
supposing  the  tool  to  be  to  the  right  of  the  figure, 


iys  thought,  .undesirable  objects  of  the  skill 
■on  immense  labour  often  bestowed  upon  them. 
(lore  netful  and  profitable  as  examples  of  artistio 
handiwork  are  the  hand-painted  terracotta  plaques 
md  the  turned  woodwork  and  ornamental  fret- 
vork,  and  the  large  collection  of  needlework, 
including  every  kind  of  children's  wearing  apparel, 
knitted  counterpanes,  and  embroidered  qui  its.  A 
knitted  counterpane  takes  the  first  prise,  worked 
to  a  panelled  pattern.  Specimens  of  Kindergarten 
work  are  also  shown.  Technical  drawings  alto 
form  a  part  of  the  exhibits,  and  amongst  these  we 
notice  au  elevation  of  a  block  of  flats,  with  the 
jays  shown  in  perspective,  and  a  design  in  rather 
puerile  Gothic  of  a  library,  reading-room,  and 
•obool.  Here  we  find  the  need  of  instruction  in 
technical  drawing.  The  elevation  of  the  block  of 
flats,  partly  geometrical  and  partly  perspective,  is 
an  instance  of  misdirected  labour;  the  school 
design  is  accompanied  by  tactions  which  show  tbe 
-.u dent  has  mastered  the  technical  pointi  of  con- 
duction, but  has  not   succeeded  so  well  in  the 


I  bsfor. 


Itw 


uld  si 


t  first  sight  that  snch  ai 


■peed  of  the  cutting  tool  which  would  mak< 
undesirable  fur  shaping  machines;  bat  investiga- 
tion will  sbnw  that  the  speed  is  remarkably 
Uniform  throughout  the  greater  part  of  the  stroke. 
To  illustrate  this,  in  Fig.  i,  let  A  B  represent  the 
lenglh  of  the  arc  P  B  P',  or  the  distance  through 
whii'h  P  moves  during  the  forward  stroke.  Divide 
this  into,  say,  eight  equal  parts,  which,  as  P  re- 
volves at  a  constant  speed,  will  represent  equal 
intervals  of  time,  and  at  the  middle  of  each  divi- 
sion draw  lines  perpendicular  tu  A  B.  On  these 
lines  lay  off  the  distance  travelled  by  the  tool 
during  each  eighth  of  the  arc  as  found  from  a 
drawing.  Then  a  curve  drawn  through  points 
found  in  this  way  will  bo  shaped  like  that  shown 
by  a  fall  line.  If  the  speed  of  tbe  tool  was  the 
tame  at  all  parts  of  tbe  etruke.  the  curve  would  be 
a  straight  line  parallel  to  A  B,  and  tbe  difference 
between  it  and  a  straight  lino  will  represent 
graphically  how  much  variation  there  it  in  the 
actual  speed.  It  is  evident  that,  for  the  greater 
part  of  tin  stroke,  the  curve  is  nearly  parallel  to 
A  B,  and,  therefore,  that  the  spued  of  the  tool  is 
nearly  constant  daring  the  time  that  it  is  cutting. 
The  curve  shown  by  dashes  represents  in  the 
same  way  the  motion  derived  from  the  simple 
crank,  the  effect  of  the  connecting- rod  being 
neglected.  A  short  rod  would  change  this  curve 
to  that  shown  by  a  dotted  line,  the  effect  being  to 
decrease  the  speed  daring  the  first  half-stroke 
■nd  to  increase  it  during  tbe  last  half.  These 
curves  clearly  show  how  much  more  uniform  the 
speed  of  the  to.il  in  thessquiok  return  motion  is  than 
that  of  a  crosshcad  or  piston  as  usually  connected 
to  a  crank  whioh  revolves  at  a  constant  speed. 
Tbe  connecting-rod  produces  similar  effects  in  the 

forms  of  Figs.  2  and  3  than  in  tha 
with  ordinary  proportions  it  is  not 
readily  shown  on  a  figure  of  this  a: 


Effect  of  (looking  on  the  Digestibility  of 
Starch. — In  a  graduation  dissertation  for  the 
degree  of  51. 1),  in  the  Military  Medical  Academy 
ot  St,  Petersburg,  Dr.  N.  Butiagingiveaan  account 
of  soma  experiments  he  has  been  carrying  out  with 
bhe  view  of  determining  the  effect  of  evoking  on 
the  digeetibility  of  starch  foods.  He  found  tbat 
.ctivity  of  the  saliva  does  not  differ  much 
gat  healthy  persons,  but  that  when  people  are 
badly  nourished  and  weak,  and  especially  when  in 
addition  to  this  they  are  Buffering  from  di 


itarcby  substances  are  subjected  to  prolongt. 
looking  they  become  more  easily  digestible,  and  in 
this  way  compensation  oan  be  provided  for  the  in- 
■-"vity  of  the  ssliva  of  weakly  persons.  Thus, 
and  peas  were  found  to  require  three  hours' 
cooking  in  order  to  render  them  an  easily  digested 
in  the  saliva  of  a  badly  nourished,  nervous, 
hysterical  woman  (whioh  had  previously  been 
found  to  possess  only  Be1  per  cent,  of  the  normal 
activity),  as  they  were  with  a  tingle  hour's  cook- 
ing by  the  saliva  of  healthy  persons ;  and  generally 
'-  was  found  that  in  tbe  case  of  weakly  or  diseased 
trsons  starchy  food  mast  be  cooked  twice  or  thrice 
i  long  as  in  the  case  of  healthy  persons  in  order 
that  it  might  be  equally  acted  upon.  Again,  when 
•iron  has  been  cooked  for  a  long  time  there  is  less 
tterence  between  the  effect  of  healthy  and  un- 
althy  saliva  nnou  it ;  this  is  specially  remarkable 


nthe 

of  Fig.  1 ,  but 


HAMMERSMITH    INDUSTRIAL 
EXHIBITION  SOCIETY. 

T1HB  Industrial  Exhibition  opened  at  the  Floi 
1      gardens  Board  School,  Humi  '     ' 


naaaiwurK  are  tu  be  seen,  from  needle-work  U) 
models  of  buildings  and  ships,  including  a  loan 
ooUection  of  pictures,  embroidery,  needlework, 
and  other  art  works.  Referring  to  the  chief  object 
of  the  Society — the  competitive  exhibit*  in  the 
War  rooms— we  notice  a  collection  of  models  of 
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SCIENTIFIC  h  SOCIETIES. 

EAST    LONDON    MICROSCOPICAL 
SOCIETY. 

31HE  ordinary  meeting  of  this  Society  was  hsld 
at  the  Bow  and  Bromley  Institute  on  Thtn- 
y,  the  6th  inlt.  The  chair  was  taken  fay  the 
president,  S.  J.  Lyndsll,  Esq.,  and  there  was  a 
good  gathering  nf  members  and  a  fair  show  of 

Mr.  Ellsworth  read  an  interesting  entomological 
paper  entitled  "  A  Ramble  on  the  Surrey  Hula," 
and  he  wsa  followed  by  Mr.  John  Goodfellow, 
Prot  of  Physiology  and  Hygiene  to  tbe  Institute, 
who  read  a  short  paper  on  "The  Chemical  and 
Physiological  Effects  on  tbe  Body  of  Extract  of 
Meat  when  taken  as  a  Food."  Tha  reader  of  the 
paper  remarked  that  he  had  nodsrtaken  the  experi- 
ments daring  a  little  leisure  time  be  had  in  order 
to  satisfy  himself  on  a  much-debated  question.  All 
the  analysing  bad  been  confirmed  independently 
by  two  or  three  of  his  colleagues,  and  might  he 
taken  aa  correct.  The  composition  of  the  extract 
waa  water  20  per  cent. ;  extractives  (creatin, 
creatinine,  xanthine,  Ac.),  uO  per  cent, ;  inorganic 
salts  (chiefly  potash  salts),  23  per  cent.,  with  s 
probable  error  of  1  per  cent.  Then  were  men 
traces  of  albumen  and  gelatine.  It  waa  thai 
apparent  tbat  the  entrant  had  no  nourishing  pro- 
perties as  far  as  organic  food  went;  bnt  that  the 
extract  had  a  certain  restorative  effect  was  wall 
known,  and  he  had  performed  a  series  of  expsii- 
menta  on  himself  in  order  to  alucidate.if  possible, 
on  what  these  properties  depended.  The  experi- 
ment* need  not  to  detailed  here;  suffice  it  to  ray, 
they  wen  carried  out  carefully,  and  the  arias 
systematically  examined,  while  the  pulse  traehui 
taken  with  a  aphygmogranh.  Briefly,  1st 
neiona  at  which  Mr,  Goodfellow  arrived  si 


1.  That  the  extract  had  no  nutritive  value. 

2.  That  it  acted  as  a  stimulant  to  the  usrvcw 
and  vasoular  system,  increasing   the  rale  of  let 

3.  Thst  it  increased  the  metabolism  of  the  busy 
ithout  supplying  the  necessary  food  to  rsawp 
ib  tissues  fur  their  increased  activity. 

i.  Tbat  the  amount  of  urea  excreted  waa  aUtttl; 
icreased,  and  thus  extra  work  thrown  on  thsliiw 

6.  The  stimulation  waa  followed  by  a  Mfls- 
spending  depressioi 


oass  of  millet— wl 

ing  showed  a  difference  of  13-89  per  cent,  in  fat 
if  the  saliva  of  healthy  si  against  that  of  dise: 
._.   i.....  ifaf  three  hours'  cooking  a  differ* 


if  i-77  per  c< 


ij.—Lano 


Nickel  Plating  Solution.— According  to  the 
uUctU  iMtnuHhwie  de  iHcctvkkc  the  follow- 
g  solution  is  employed  fur  nickel  plating  by 
veral  lirma  in  Hainault.  It  is  said  to  give  a 
_iick  ousting  of  nickel  firmly  endrspidly  deposited. 
The  composition  of  ths  bath  is  at  follows  : 


Sulphate  of  niekel... 


lib. 


e  of  ammonia  is  obtained  by 
acid  eolation  with  ammonia. 
The  nickel  sulphate  to  be  added  must  be  carefully 
lautraliaed.  This  having  been  done,  the  whole  is 
litsolved  in  rather  more  than  three  pints  of  water, 
md  boiled  for  about  a  quarter  of  an  hour, 
iufficient  water  is  then  added  to  make  about  sixteen 
pints  of  solution,  and  the  whole  is  finally  filtered. 
The  deposit  obtained  is  said  to  be  whin,  soft,  and 
lOgeneoui.  It  has  no  roughneat  of  surface  and 
not  scale  off,  provided  tbe  plates  have  been 
thoroughly  cleaned.  By  this  method  good  nickel 
deposits  can  be  obtained  on  either  the  rough  or 
prepared  casting,  and  at  a  net  cost  which,  it  is 
said,  barely  exceeds  that  of  copper  plating. 

Qua  from  Petroleum. — In  Glasgow,  a  com- 
mittee of  the  town  council  has  been  appointed  to 
inquire  into  the  question  of  tbe  production  of  gas 
from  petroleum,  and  experiments  are  now  being 
made.  There  is  little  doubt  now  that  the  gas 
companies  are  likely  to  have  a  competition  with 
the  electric  light  as  far  as  illuminants  are  con- 
cerned, and  they  may  belt  meet  it  either  by 
endeavouring  to  cheapen  the  ooat  of  theprodnction 
of  gal,  or  by  themselves  commencing  to  supply 
-tleotriuity     for    lighting    purposes — or    by    Lot1- 

"•-"  -" --:--' —  m 


e  of  both 


is— io  that  ., 

and  electricity  might  be  fostered  (!)— TAe  Che: 
Trade  Journal, 


'  He  explained  these  effects  at  follows:— 
1.  The  inorganic  salts  were  tbe  agents  prodw 
is  stimulation  and  the  increased  metabobsad 


■?..  The  increased  urea  waa  derived  from  (a)b> 
reassd  metabolism  (slightly)  ;  (.4)  from  ths  «■ 
ractives  being  converted  into  urea  in  the  Wj 
largely). 

Toe  discussion  which  followed  by  Mr.  SssH, 
I.P.S.,  Msssrs.Love,  D»y,  and  JaqUM  te-JJ  *" 
ontirm  Mr.  Goodfellow 's  i 


d  follov 


seed  parallel  to  one  another  at  a  oonveasat 
stance,  and  are  covered  with  several  layers  i 
i  per  tapes  whioh  have  beeo  passed  throufhaWs 
!  ammouiacal  oxide  of  copper.  Ths  paper  cow- 
ing thus  obtains  an  outer  coating  of  wdlolost,  asi 
by  passing  the  core  through  rollers  of  the  pin* 
shape,  the  cellulose  on  one  spiral  aombanM  n 
tbe  neighbouring  spirals,  forming  a  solid  sasa 
During  tbe  passage  through  the  rollers  thssts- 
ductors  are  carefully  guided,  eo  that  they  cant* 
come  into  contact.  The  ours  is  again  panel 
through  the  bath,  the  cellulose,  to  a  eertaiaosA 
being  thus  detached,  and  it  is  then  taken  tbroest 


the  oi 


:  being  heated  s 


ighly  absorb  the  oil;  finally  tbe  rollers* 

again  employed  so  as  to  expel  any  excess  of  eii 

The  report  of  Mr.  Cautley,  the  acting  euanl 
at  Trieste,  on  tha  forests  uf  Austria,  just  tisad 
by  tha  Foreign  Office,  aays  that  perhaps  Aast* 
faai  a  larger  proportion  of  forest  in  compere* 
with  its  area  than  has  any  other  country,  fn 
woods  cover  about  3,600,000  acres,  of  which  f»f 
cent,  is  timber  forest,  and  tbe  remainder  of  jcesr 
growth.  Ths  Government  and  the  targe  uat 
owners  own  uD  per  cent,  of  tbe  total  forest  u*i 
the  pariah  authorities  -.'0  per  cent.,  the  clergj*! 
percent.,  and  peasants  about  1}  per  cent.TJJ 
forests  are,  in  fact,  the  principal  source  nf  was" 
to  Austria,  and,  calculating  the  onbia  conMsC 
all  the  timber,  and  reckoning  each  onbia  fast  ■> 
nine-tenths  of  a  -penny,  tbe  wealth  nf  the  wish 
country  In  this  respect  may  be  set  down  at  da* 
on  £40,000,000  sterling.  The  yearly  inarm  b 
tbe  value  of  the  forests  is  said  to  be  over  htUi 
million  sterling. 
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iciHrnFic  hews. 

I  Don  Edit  Circular  No.  154  we  learn 
t  Dr.  L.  Becker  has  computed  parabolic 
a  of  Comet  Sawertbal  from  observations 
;  the  Cape  an  Feb.  18,  at  Palermo  on 
3,  and  at  Strassburg  on  March  27.  He 
=  1888  March  16-96*12  G.M.T. ;  w  -  Q 
ii-V;  0  2*6°  3ff  40-2";  HTlTiVV; 
9-S41562.  Unless  there  ia  some  eon- 
e  error  in  the  observations,  it  may  be 
lferred  that  the  trae  orbit  is  elliptical. 
emeria  for  Greenwich  midnight  reads — 
B_S_  H.Dec 

Airi]  U    Sili.llm.  8i.    1S°«4' 
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i  li  mag.  star  27  Caprioomi,  to  which  ita 
was  About  equal  in  brightness  ;  the 
wide,  spreading,  and  directed  towards 
.W. 

a  purely  pergonal  matter,  but  it  may 
some  of  our  readers,  and  possibly  pre- 
istakes,  if  we  mention  that  Mr.  E. 
Her  Majesty's  Astronomer  at  Durban, 
haa  changed  hia  name  to  Edmnnd 
Nevill,  in  accordance  with  certain  pro- 
n  the  will  of  the  lata  Neville  Kevili,  of 
ches  del  Norte,  Colorado. 
'alisa,  of  Vienna,  discovered  another 
■lanet  on  April  3.  It  ia  Xo.  274,  and 
J2nd  discovered   by  the  distinguished 

lev.  T.  E.  Eepin,  in  Wokingham  Ob- 
7  Circular  No.  19,  writes: — The  star 
40s  2694  R.A.  I3h.  24m.  43'2a.  Decl.  + 
(1855)  Hag.  92,  was  observed  hero  on 
;htH  of  April  6,  8,  aa  73  and  7-7.  It 
therefore,  variable.  The  spectroscope 
fine  III.  type  spectrnm, 
eath  is  announced  of  Dr.  Hadolf  Engel- 
f  Leipzig,  the  welt-known  publisher  of 
c  works,  and  amateur  astronomer, 
inchon.  the  director  of  the  Jardin  dee 
at  Hontpellier,  ia  dead. 
hoe.  Lister,  of  Barnsley,  a  well-known 
'.at,  died  the  other  week  in  his  seventy- 
rear.  He  waa  also  a  poet,  and  for  some 
utmaater  of  Barnsley.  He  frequently 
ited  papers  to  meetings  of  the  British 
don,  his  last  being  in  1882,  "  On  the 
ttion  of  Yorkshire  Spring  Migrants." 
.  G.  Baker,  F.E.S.,  FJU&V will  deliver  a 
it  twelve  lectures  on  Botany  at  the 
of  the  Apothecaries'  Society,  Chelsea, 
rdaya  during  May,  June,  and  July,  at 

Tickets  can  be  obtained  from  the 
if  the  Society. 

oeteorological  observations  made  during 
der  the  superintendence  of  Mr.  Cnth- 
Peek,  M.A.,  at  Rousdon  Observatory, 
egis,  have  been  issued.  The  observa- 
i  evaporation  carried  out  at  Bousdon 
special  interest. 

Coils,  the  Director  of  the  Imperial 
tory  at  Rio  de  Janeiro,  haa  made  an 
to  all  meteorological  observers  for 
ce  in  the  compilation  of  a  "  Universal 
logical  Dictionary,"  which  is  intended 
rise,  in  a  methodical  form,  the  principal 
logical  elements  from  aa  many  stations 
ible  over  the  whole  globe.  The  data 
or  are  the  mean  monthly  and  yearly 
tures,    together     with    the   monthly 

and  minima,  and  the  dates  of  the 
abaolnte  extremes ;  the  relative  hn- 
amonnt  of  cloud,  rainfall,  number  of 
rain,  thunderstorms,  and  frost,  and  the 
it  wind,  in  each  month  ;  the  mean 
neight  of  the  barometer,  and  its  mean 
iscillation, 

important  changes  in  the  working  of 
lian  Meteorological  Department  are 
i  be  made,  the  object  being  to  oonoen- 
mnch  as  possible  the  energies  of  the 
ent  on  the  rapid  transmission  to  head- 
i  of  information  regarding  current 
in  the  state  of  the  weather,  and  the 
dcation  of  that  information  to  the 
l  an  intelligible  form. 
»oent  meeting  of  the  Sheffield  Medioo- 


OhirurgieaJ  Society,  Mr.  Pye-Bmith  read 
paper  on  Clothing,  in  whioh  be  stated  that  the 
two  main  objects  of  clothing  were  protection 
from  violence  and  from  extremes  of  weather, 
and  preservation  of  the  natural  warmth  of  the 
body.  Good  clothing  should  accomplish  these 
objects  without  injury  to  the  body,  without 
interference  with  its  proper  movements,  with- 
out special  danger  or  inconvenience,  without 
needless  interference  with  social  distinctions, 
and  without  offence  to  modesty  and  good  taste, 
Fabrics  manufactured  from  the  wool  of  animal  a 
were  greatly  to  be  preferred  for  garments  to 
those  made  from  cotton  or  other  vegetable 
fibre ;  woollen,  goods  compared  favourably  with 
those  of  cotton  in  respect  to  the  following 
qualities  : — Conduction  of  heat,  absorption  of 
moisture,  porosity,  weight,  cleanliness,  natural 
colouring,  inflammability,  strength,  softness, 
flexibility,  elasticity,  and  durability.  Their 
roughness  of  surface  was  advantageous,  exoept 
in  the  rare  cases  in  whioh  even  the  finest 
varieties  caused  unbearable  irritation  of  the 
skin.     Their  shrinking  in   washing  oould  be 

E  re-vented  by  care,  and  their  greater  cost  was 
eld  to  be  much  more  than  compensated 
by  their  greater  healthiness.  The  various 
articles  of  male  attire  were  then  passed  in  re- 
view, and  special  stress  was  laid  on  the  value 
of  socks  with  separate  compartments  for  each 
toe,  aa  a  preventive  to  corns  and  deformity  of 
the  toes,  and  as  contributing  to  their  warmth, 
cleanliness,  and  natural  development.  Re- 
marks were  made  on  evening  dress  and  outdoor 
clothing,  and  the  opinion  waa  expressed  that 
the  commonest  faults  in  clothing  were  the  use 
of  cotton  instead  of  wool,  and  the  undue  tight- 
ness of  garments  for  the  chest,  waist,  and  feet. 
The  British  Consul  at  Barcelona  thinks  that 
ramie  fibre  is  destined  to  play  an  important 
part  in  conjunction  with  wool  and  silk,  and 
also  with  cotton  ;  bnt  he  does  not  think  it  can 
be  substituted  altogether  for  cotton.  Thread 
and  string  made  from  it  will  be  stronger  and 
more  lasting  than  cotton,  and  have  a  flexi- 
bility difficult  to  obtain  from  either  flax  or 
hemp.  It  is  said  that  even  now  much  of  the 
thread  that  is  sold  in  England  as  silk  is  made 
from  ramie.  There  is  no  difficulty  in  colour- 
ing it ;  indigo  ia  beet  for  blue,  saffron  for  rose, 
the  castor-oil  plant  for  orange-brown,  and 
tnrmerio  for  yellow.  It  also  preserves  the 
colour  better  than  other  fibres.  Senor  Obiols, 
Professor  of  Agrioulture  at  Barcelona,  declares 
that  ramie  is  a  most  valuable  industrial  fibre  : 
thread  oan  be  made  from  it  to  imitate  cotton, 
with  the  advantage  of  greater  strength  and 
durability ;  all  kinds  of  linen,  staffs  for 
trousers,  shirts,  sails,  sackcloths,  oordage,  &e., 
oan  bo  made  of  it,  as  well  as  lawns  and  fine 
lace.  He  thinks  its  cultivation  will  throw  that 
of  wine  into  the  shade  in  parts  of  Spain  ;  it 
produces  three  harvests  a  year,  and  it  will 
become  popular,  as  it  requires  a  minimum  of 
labour.  Moreover,  machines  are  already  in  use 
which  are  able  to  decorticate  it  on  a  profitablt 

The  projected  competition  for  the  prise  for 
the  safest  paraffin-oil  lamp  exhibited  at  the  St. 
Peters b org  Exhibition  has  fallen  through,  as  the 
Imperial  Russian  Technical  Society  has  now 
altered  the  conditions,  and  intends  giving  the 
prises  of  2,500  and  1,000  roubles  respectively, 
only  to  lamps  burning  heavy  oil,  whether  they 
are  safe  or  not.  Sir  Frederick  Abel  has  pointed 
out  that  heavy  oils  may  be  more  dangerous 
than  those  of  a  lighter  character.  The  Imperial 
Technical  Society,  however,  has  made  the 
alteration  mainly  with  the  view  to  promote  the 
production  of  lamps  calculated  to  burn  the 
heavy  oils  now  wasted  at  Baku.  It  seems  that 
the  lamps  we  have  been  using  so  long  in 
England  are  regarded  on  the  Continent  as  quite 
out  of  date  ;  foreigners  universally  displaying 
a  preference  for  the  circular  wicks  that  give 
twice  the  light  with  a  greater  economy  of 
power.  However,  as  regards  safety,  Birming- 
ham, in  the  opinion  of  Russian  experts,  has 
come  off  first,  and  would  undoubtedly  have 
obtained  the  prize  if  safety  had  remained  the 
chief  condition. 

ie  system  of  train  telegraphy  introduced 
he  Consolidated  Railway  Telegraph  Co. 
(see  page  221,  Vol.  XLVI.)  has  had  an  excellent 
opportunity  during  the  recent  snowstorms  in 
America  of  proving  its  value.  Ou  the  Lehigh 
Valley  Railroad  daring  the  past  winter  the 
sno  wed-up  trains  kept  up  constant  communica- 


tion with  the  terminus,  and  being  Urns  able  to 
define  their  position  and  explain  their  condi- 
tion, were  materially  helped  in  a  very  trying 

In  a  recently-issued  number  of  the  Truut- 
action*  of  the  American  Society  of  Engineers, 
Mr.  C.  H.  Haswell  describes  some  experiments 
with  a  steam-engine,  with  an  attachment  in 
which  bisulphide  of  carbon  ia  used.  "  Review- 
ing," he  says,  "the  elements  submitted,  it  is 
presented  that  by  the  use  of  the  vapour  of 
bisulphide  of  carbon  in  a  vessel  connected  to  an 
ordinary  steam-boiler  and  engine,  condensing 
or  non-condensing,  an  elastic  vapour  oan  be 
attained  greatly  in  excess  both  in  pressure  and 
volume  of  that  of  the  steam  that  generated  it ; 
and,  as  an  evident  and  infallible  consequence, 
both  increased  power  and  economy  of  fuel  are 
attained  with  Jess  boiler  surface  and  conse- 
quent wear."  All  which  it  may  be  observed 
had  been  discovered  years  ago,  and  been  worked 
at  in  America.  Faraday  and  Brunei  tried  the 
plan  with  carbonic  acid,  and  with  ammonia 
also,  we  believe  ;  but  although  workmanship 
ie  much  more  accurate  nowadays,  an  engine 
driven  by  bisulphide  of  carbon  would  certainly 
need  to  be  in  the  open  air. 


USEFUL  AND  SCIENTIFIC  H0T2S. 


Chloride    of    Nitrogen.  — Dr.     Gitter 


ixperli 


off  with  impunity. 
o  must  give  up  fora 
-  explosive,  his  ayes 


_    ..    jgrettablei 
time  aU  further ' 

and  nerves  having  been  grievously  injured  by  "his 
reoent  experiments.  Yet  be  hit*  been  more 
fortunate  than  his  predecessors  in  the  same  work. 
Those  familiar  with  the  lives  of  Davy  aud  Fara- 
day are  not  likely  to  forget  the  sorious  incidents 
that  happened  to  them  when  experimenting  with 
chloride  of  nitrogen.  Much  Isbb  is  it  likely  to  be 
forgotten  that  the  discovery  of  tbis  dangerous  body 
in  1311  by  Dulong  coat  that  distinguished  chemist 
one  of  his  ayes  and  three  of  his  fingers,  doing  him 
much  bodily  barm  besides.  The  substance  has 
been  usually  prepared  by  leading  chlorine  into  a 
warm  solution  of  salsmmoniac.  In  laboratories 
the  explosion  of  a  tiny  drop  of  the  liquid  is  leenred 
by  touching  it  with  a  feather  moistened  with 
turpentine  and  attached  to  the  end  of  a  loug  wand 
auoh  as  a  fishing-rod.  Its  suppleness  saves  the 
arm  from  the  shook.— Cktnkat  Trade  Jour-iai. 

THE  Eemomau  Fnmrait  estimates  the  loss 
suffered  by  French  wine  growers  through  the 
phylloxera  at  10,000,00 D,000f..  or  double  the  amount 
of  the  war  indemnity  of  1871.  This  loss  ia  con- 
sidered to  be  the  principal  causa  of  the  commercial 
and  agricultural  crisis  through  which  France  has 
passed  in  recent  years,  while  it  has  also  reacted  un- 
favourably upon  the  revenue  of  the  railway  com- 
Sauiee.  The  sum  total  given  above  is  calculated  as 
>11qws:— Totally  deitrojed,  1,000,000  hectares  of 
vineyards  ;  partly  destroyed,  664,6 11  hectares,  the 
loss  on  which  is  equal  to  the  entire  destruction  of 
£00,000  hectares.  Reckoning  the  hectare  at  6,060f., 
this  gives  a  loss  of  T,200,000,000f.  To  this  must  be 
added  the  deficit  in  the  wiue  harvest,  whioh  may 
be  approximately  estimated  by  the  quantity  of 
inferior  wine  and  raisins  imported,  and  which  in 
the  thirteen  years  from  1876  to  !Sd7  amounted  to 
l,800,000,000f. 

The  French  Consnl  st  Bilbao  states  in  a  recant 
eport  that  the  pilchard  or  sardine  fishery  on  the 
Atlantic  shores  of  the  northern  portion  of  Spain 
proved  in  1887  a  most  disastrous  failure.  During 
months  of  June,  July,  and  August, 
generally  the  most  abundant  in  the  year, 
nothing  waa  caught  but  sardines  far  too  large  for 
'      '  '     used   in   the   trade.    The 

waa  1,660  tons,  and  during 
the  corresponding  months  in  1887  it  was  only  790 
•ina.  Thia  large  falling  off  is  supposed  to  be  due 
i  the  fact  that  the  fish  do  not  find  the  food  they 
quire  on  thia  coast —  formerly  one  uf  their 
ivourite  habitats.'  Perhaps  in  a  large  measure  it 
owing  to  their  having  been  driven  away  by  the 
■cklcii  system  of  fishing  which  has  been  adopted 

THB  oomlng  exhibition  of  the  Graphic  Arts 
which  is  to  be  opened  in  Laiptig  on  the  28th 
inst.,  will  be  divided  into  sevsn  departments- 
vis,  (1)  The  publishing  of  books  and  newspapers 

'  — rks,    maps,    music,  Ac;    (2)  Printing  pro- 

,   including  typa-aasting,  electrotyping,  and 

inks]  (3)  Paper;  (4)  Bookbinding;  (5)  Photo- 
ohemioal  reproductions  aud  etchings;  (6)  Draw- 
ings for  illustrations.  A  feature  is  to  be  an  ax- 
sanative  collection  of  the  periodicals,  in  all 
languages,  that  relate  to  tha  various  trades.  Up- 
wards of  one  hundred  have  already  been  sent  in. 
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LETTEES  TO  THE  EDITOK. 

[  wt  d*  a*  told  R-Klm  TtifitMU  far  Hi  swMttm  «t 
wtr  temqxmdtlUi.  Thi  c&Uot  roftO/nllt  rtatuili  ISal  all 
HMHlarlw  itonU  In  drawn  »p  m  Ma>t*  ujwsfbls.J 


All  &****  Hi  Pof-}fla   Oritn 

J.Fiaui0HaSDwiBD8. 

•,*  I*  ordir  lo  fadltlaU   rtftrtttt, 

asmtfinjr  of  any  Itllrr  jmvl»»J»   iiuerted,    ulU  tbltot  rf 

■  I  would  have  everyone  writ*  what  he  ban  tad  u 
much  w  ha  knows,  bin  no  mot* ;  ud  that  not  in  this  only 
Inrt  la  all  ntfwr  aubiecta  :    Far  aiioh  a  neraon  mar  hare 

J*  of  the  Baton 

nntaln,lhatat  to  other  things, 

nrrthan  *hat  everybody  dot*,  ud  jot,  loktej) 
■  darter  Kith  toll  Utile  pltum*  of  hit,  will  unimi. 
to  wrlta  the  whole  hody  til  physical,  a  vice  from  whanat 
ei  derive  their  original.-— irtn  ( tit*?i 


THE  CAPB  TOWN  OOMBT. 

[28607.]— GOOD  obtervationi  were  obtained  this 
morning  ol  the  comet  discovered  At  Cape  Town  on 
Feb.  18.  It  iu  this  morning  si  tutted  in  the  head 
of  Aquarius,  H.A.  21  honn  40  minutes,  deal,  ion th 
0*15'.  The  comet  fu  just  vilible  to  the  naked 
eve  wben  ite  potition  was  Icoown.  In  the  tele- 
aoope  it  was  really  a  find  object,  with  a  bright 
elongated  ancient,  and  a  broad  tail  about  1"  in 
Isingth.  William  B.  Brooks,  F.B.A.S. 


natory,  Phet' 
,,  March  26. 


S.Y,  U.S.A., 


jt journal.   . 

Csible  dea  pctites  cioilcs  do  Trapeze  de  la  no'bu- 

■ncoreausai  bien  qu'en  bivcr  1886-1887;  u  cetta 
epoqne,  en    effit,  mou  hoit  ponces  de  Gmbb  me 

plnaienn  penonuet  j  il  s'agit  de  la  6'  et  da  la  6' 
■Stoile.  Or,  la  1  avril,  1888  vera  8h.  4am.  Orion  se 
i,  la  lunette  e'tantpresqu' 


ibiffi"' 


borizonttle,  at: 

i'li  parfaitement  in  la  fi'  t'toile,  anssi  bien  qne 
'hlvcr  patsc'  en  egard  a  oei  conditions  de'favor- 
ables  j  fa  6'  ctoile  ne  aemontrait  que  par  momenta, 
MM  difficult!;,  poor  les  rostnet  motifs.  11  fant 
i-tre  tiL'8  ciroonspect  qoant  a  la  question  de  varia- 
Ijililc.  II  mill  arrive  de  les  voir  parfaitement, 
Tjuii,  apres  avoir  change'  leger 

Erat  de  ne  plus  retr 
plus  favorable  a  It 
Loavain.  Dr.  F.  Tcrby, 

illumination    of    tee  bolipsed 

moon. 

[28609.]— PEHHAPs-  yon  will  allow  me  to  answer 
through  yonr  columns  some  inquiries  which  I  bare 
received  on  (bit  snbjeet,  as  well  aa  a  question 
which  is  asked  by  Dr.  Binder  in  your  last  number 
(p.  123). 

I  know  of  no  photometric  measurements  wbiob 
will  enable  us  to  compare  with  numerical  accuracy 
th*  brightness  of  the  corona  from  one  eclipse  to 
another ;  bnt  there  is  evidence  which  renders  it 
probable  that  there  is  a  variation  in  brightness 
from  eolipse  to  eclipse.  The  total  light  given  by 
the  corona  is  usually  muoh  over-estimated.  The 
evidence  of  several  reliable  observers  tends  to 
show  that  the  corona  and  solar  prominences  do  not 
oait  a  shadow.  That  is,  the  light  derrved  from  the 
corona  and  the  brilliant  ring  about  the  dark  moon 
ia  overpowered  during  a  solar  eclipse  by  the  light 
derived  from  the  clouds  seen  on  the  horizon  out* 
aide  the  region  of  totality,  which  are  lit  np  by  the 
thin  crescent  of  the  disappearing  or  reappearing 


,  if  he  s: 

a  half  o. 


r  tha 


mid 


'.Lid  hull'  i hi-  . - . - ■- . . r ■ . ■_  .i-...:.. hi  ■'■■■  hidden  in-hind  the 
disc  of  the  earth,  whioh,  as  seen  from  the  moon,  is 
about  two  degrees  in  diameter;  and  although  an 
observer  un  the  moon  (thanks  to  the  want  of  a 
louar  atmosphere)  would  probably  see  the  on- 
eclipsed  part  of  thecoroni  somewhat  brighter  than 
it  would  appear  to  a  terrestrial  observer,  he  would 
bedazzled  by  a  brilliant  are  of  light.dus  to  the  trans- 
mitted rays  from  the  whole  body  of  the  ann,  along 
tha  earth's  limb  immediately  below  the  uueclipsed 
part  of  the  corona,  A  little  consideration  will 
show  that  this  are  of  refracted  sunlight  would  give 
much  more  illumination  to  drown  the  coronal  light 
than  is  given  by  the  clouds  around  tbe  region  of 
totality  daring  a  terrestrial  solar  eolipse,  which 
oluads  are  only  illuminated  by  the  thin  solar  cres- 
cent, and  the  light  from  them  is  sieved  through  40 
■  j]  .".'.i  mili-i.  "i  ih.  i ■.-.!-- r  .iUiiospuere  after  dispersion 

Sthe  cloud  particles  before  it  teaches  tbe  station 
the  observer  within  the  region  of  total  shadow. 
T.0  j  Jnnar  t  bser  n-r  just  tFJlhiu  the  icgioa  of  total 


shadow  the  arc  of  light  would  appear  about  half  a 
degree  long.  The  light  from  the  upperlimbof  the 
ann  would  be  hardly  refracted  in  the  higher  parts 
of  the  earth's  atmosphere,  and  the  light  from  the 
lower  limb  of  the  ann  wonld  have  passed  through 
the  earth's  atmosphere  at  an  altitude  where  it 
suffered  a  refraction  of  about  half  a  degree.  It  is 
possible  to  make  a  rough  estimate  as  to  the  region 
in  the  earth's  atmosphere  through  which  ligbt  so 
refracted  mnst  pais,  and  wa  shall  see  that  the 
region  is  so  elevated  that  almost  all  the  sun's  ligbt 
would  be  transmitted  above  tha  level  at  which 
clouds  usually  float. 

A  solar  ray  grazing  the  earth's  surface  at  apart  of 
the  earth's  limb  whore  there  were  no  clouds,  would 
be  bant  inwards  from  its  original  course  by  doable 
the  amount  of  tha  horizontal  refraction  (OX)— i.e., 
by  1°  C,  beoanse  on  passing  out  of  the  atmosphere 
it   undergoes   a  bending  equal  in  amount,  and  in 


tha  sea-level  the  barometric  pressure  ia  re- 
duced to  abont  one-half,  and  leaving  out  of  account 
tha  effect  of  the  oolder  temperature ;  tha  horizontal 
refraction  would  also  be  reduced  by  one-half.  We 
may,  therefore,  feel  certain  that  none  of  the  light 
which  reaches  a  point  on  tbe  moon's  surface  just 
within    the   region  of    total   shadow    baa   passed 

than  two  and  a  half  milea  above  sea-level,  and  the 
greater  part  of  tbe  solar  light  must  pass  at  a  much 
greater  altitude,  where  no  clouds  float.  Tha  dif- 
ferences in  the  col  our  and  brightness  of  the  eclipsed 
moon  from  lunar  eclipse  to  eoiipee  mnst,  therefore, 
be  due  to  differences  in  tbe  transparency  of  Ibis 
upper  atmosphere.  The  observations  show  that 
tbe  difference  from  eclipse  to  eclipse  is  very 
great,  and  that  the  whole  ring  of  atmosphere 
around  tbe  earth's  limb  is  similarly  affected,  for 
one  portion  of  the  eclipsed  moon  is  not  blue  while 
another  portion  is  red ;  bnt  the  whole  moon 
appears  either  red  or  bluish,  or  It  it 
nearly     invisible.      There      is     no     radial     dii- 

very  local  cause*,  such  aa  storms  on  the  earth's 
surface,  affected  tbe  transparency  or  colour  of  the 
upper  air.  I  am  inclined  to  attribute  the  differences 
from  eclipse  to  eclipse  toditferenoea  in  the  dust-laden 
character  of  the  upper  air,  rather  than  to  differences 
in  the  gaseous  constitution  of  the  atmosphere  or  to 
aqueous  vapour.  If  the  variation  of  colour  were 
due  to  differences  in  tbe  amount  of  aqueous  vapour, 
we  should  expect  a  marked  difference  in  the  oolour 
of  tbe  light  refracted  at  the  Equatoreal  and  Polar 
regions  ;  but  there  is  no  evidence  of  such  a  differ- 
ence. A  Krakatoa  explosion  does  not  occur  every 
few  years,  and  unless  dust  from  Equatorial  desert 
regions  is  carried  np  into  tbe  upper  half  of  the 
atmosphere  by  ascending  currents  of  warm  air,  we 
must  look  to  causes  outside  the  earth  for  changes 
the  clearness  or  dustiness  of  tbe  upper  air.     As, 


,  Hut 


i   peats 


through  a  region  rich  in  meteoric  dust,  and  i 
times  through  regions  where   meteorio  matter  is 
more  sparsely  distributed. 

A.  Co  wrier  Ban  yard. 

LTJNAB  rHCTOGHAPHY. 
[ "86 10.]— SOME  years  ago,  with  the  kind  assist- 
ance of  tbe  "Optical   Bricklayer,"   I  ground  and 
polished  an  Sin.  speculum,  whicb    I  mounted  in  a 
roughly  equatorial  manner.     The  speculum,  being 

1  very  good,  and  I  have  not 

ity  of  making  another;  the 
steady.     I  thought  I  should 


efaad  tbe 


solip 


ad  at  the  telescope 
letbod  employed  may  interest  your  readers.  It 
rder  to  make  the  description  clearer,  I  have  pre- 
ared  a  diagram  (not  to  scale). 


A  is  a  bar  of  wood,  on  one  end  of  which  w: 
filed  a  vertical  piece  of  wood  B,  about  ain.  wide, 
Bin,  high,  and  Jin.  thick. 

To  li  was  attached  a  Cin.  Dallmever,  rapid 
riline..r,  ('.  This  gave  so  image  of  the  moon  i 
■05in,  diameter  ;  lOSin.  behind  C  a  4in.  Host  r 
able  symmetrical  lens  E  was  fixed  in  a  tin 
manner  to  tbe  Dallmeyer,  care  being  taken  that 
the  two  lentes  were  truly  centred. 

Tbe  Ross  lens,  being  4-8in.  behind  the  ii 
Fran  III.  LHUamr,  gave  an  enlarged  image  "! 
diameter,  ilin.  behind  E.  Th:?  k.i»  ruceivf 
the  sensitive  plate  in   the  camera  F.     Tha  fi 

-  tuifaoe  irat 


Eipoturai  were  giv< 


varying  from  twenty  to 


tady  telescope,  and 
«ed  with  success  by  owneri  of 
ittd  for  photography, 
in  uie  ugurc,  u  represents  the  moon,  D  tbe  first 
image,  and  K  the  final  image. 
88,  Chapel-road,  Sale.  D.  B.  Benton. 

HEAT  ON  TEE  HOOK'S  SDBFACE 
(28811.]— Is  the  remarks  by  "  E.  T.  C."  (letter 
18585),  be  ttyt :— "The  statement  that  these 
raters  may  be  nothing  more  than  manes 
not  worth  a  moment's  consideration:" 
also,  "  as  the  moon  must  necessarily  be  exposed  ta 
:y  high  temperature  for  several  dtyt  when 
tha  full."  Now,  in  regard  to  thit  aUter" - 
abont  tha  heat  on  the  moon's  surface  (which 
all  the  textbooks),  would  "  E.  T.  C."  gi< 
pl.nation.s-     - 


along  ■ 


■ay  b, 


dbla  for  the  aarfsea  ef 

there  is  no 

others,  I  have  alsrayi 

ild  and  a      ' 


i  evarlutini 
.rtb  it  caused 


understood 

low  above  tbe    

I  tbe  tbinnesa  or  increasing  rarity  of  the  earth's 
atmosphere,  and  that  although  space  from  the  sua 
to  the  orbit  of  Neptune  (not  to  go  any  farther)  ia 
filled  with  ligbt  and  heat,  neither  th<    


thar 


,r  fell 


:i  -*iti 


ia  planets?  If  tbie  is  to, how, 

:  surface  of  tha  moon  (where  there  il 
re)  receive  any  heat  at  heat  any  mart 


absent  from  England  three  out  of  four  weeks,  then 
is  no  use  occupying  your  oolumnt  with  inconttata 
rei.li.-8 ;  bnt  perhaps  I  may  intrnde  to  aayafe* 
KM.^li.Jingwurdt.  In  reply  1 -■  my  leWar  (284*}), 
"F.K.A.8."  recommends  me  (25527)  to  stsdytat 
elements  of  tha  planetoid  orbits  in  some  fassat 
work  on  astronomy. 


■  of  a 


e  asteroids  set 

I  do  not  cot- 

,  they  might  ba 


Muyghena 
daring  a  s< 
with  water 


might  be  suffijii 
r.aay,  tha  moon,  i 
subjected  to  its  ii 


t  iron  cameras.  Major  William, 
e  Quebec  winter,  filled  a  mMtE 
closed  it  by  driving  aplug  of  wetd 

nzzie.     He  exposed  it  to  a  temperatBreof 

tbe  freezing  [joint  of  Fahrenheit's  seslt. 

metal  resisted  the  strain,  bnt  tha  edit 
and    was   projected  about  4.00ft.   Tit 

i  probably  come  from  many  sources,  tad 

nanysc 


W nether 

a  hydros 


r-rtar-. 


the  Glacial  period 
was  due  to  an  immense  addition  of  water  m  est 
atmosphere    from     somewhere    outside   oar  Mi 

earth,  and  that  it  fell  north  and  south  of  me tropiti 
as  snow.  From  among  a  host  of  examples  1  us] 
point  to  tha  evidence  that  tbe  river  St.  jLaertnsi 
originally  entered  t^a  ocean  between  Cape  lirtttt 
Island  and  Newfoundland,  Tbe  Gulf  of  ScLat- 
'  rapidly  with  several  openings  total 
'  aautioal  chart  will  ibOWtU 
mrving  round  into  asoathsdi 
course  and  reaching  BUG  fathoms  in  depth,  whertii 
passes  ioto  the  Atlantic.  The  soundings  at  titsC 
side  arc  comparatively  shallow.  The  hundist 
fathom  line  ia  most  marked  where  there  arsstntf 
tides,    and    tbero    is    usually  another  atep  dsn 


t  any  guoJ 


B    th, 


idation.     In  ai 
Hediterranean,|as 
shore.    Wenowkstt 


ue,    for    tbe    ChaUe»>rtT  expeditiw  jfj 
■  practical  cor 


d  great  tgtela* 

s  '•  letter  (JSSMk' 
with  our  taMsrMP 
'««  it  notWI 
uimtl  soddssl! 
wbeecsaiaj* 
Lnrd  DaSsBS, 
let,"  tells  it* 


Id  last  for  immense  periods.     Lord  -  . 
it  "  Letters  from  High  Latitude*,"  tells 
's  bodies  found,  more  or  lest  undeoajed,  tW 
ral  hundred   years' 
e    of    Spitzliergen. 


■itent.     Seeing  that 


i  the 


raster  ptrt  *t 


Pff.nri 


a  of  rivers,  I  consider  ^at  thrj 


Aran,  ».  1888       mrai.iss  MEoamio  asp  world  of  sanraoBi  yo.  1,803 


U5 


Were  slowly  carried  down  by  glacier  notion  from 
tha  higher  and  more  southern  site  ol  their  tuddeu 
deaths.  "E.L.G."  thinks  the  water  of  the  Doing o 
f  sll  scalding  hot.  If  it  did  to  at  tha  Poles,  how 
did  It  till  it  tha  Equator  ?— and  if  it  fell  maiding 
hot  at  tha  Squalor,  how  did  it  fall  at  tha  Pale,  ? 
It  it  reached  the  higher  regions  of  our  atmosphere 
as  steam,  teeing  that  steam  up  there  aould  hardly 
be  superheated,  would  it  not  condense  into  rain 
and  finally  mow  long  before  it  reaohed  the  earth  ? 

In  my  iett.-r  (28493)  where  I  spoke  of  the  triple 
Mini  leg  formation  of  the  land  aurfaoe,  several 
worde  were  left  ant  in  the  printing  which  mekei 
the  meaning  a  little  misty.  I  meant  to  aaj  that 
South  America,  Africa,  end  tha  Indo  Australian 
peninsula  would  be  the  three  lege. 

R.M.S.  Scythia,  April  9,        Franeie  H.  Oaaa. 

PA— In  reply  to  Mr.  Qnilter  (23)58),  let  me 
remind  him  of  the  probable  causes  of  vulosuiBm. 
Toere  it  the  enormous  and  variable  differences  in 
prneeore  between  high  and  low  barometer.  There 
ie  the  enormous  preeanro  and  blow  delivered  to  a 
meat  line  by  an  average  tide ;  there  is  the  null  of 
tha  inn  and  moon.  From  theae  factora  we  have 
force  ennngh  to  gat  vaat  results,  What  would  be 
the  changes  tet  np  if  one  hundred  fathom*  ware 
added  to  the  ooean  ?  If  a  tide  8ft.  high  along  a 
Meat  Una  ie  likely  to  produce  vulosnism,  wha 
might  we  expect  from  600ft.  of  water  rapidly 
added,  and  etili  retaining  iti  tidal  blow  delivered 
in  Daw  places  ?  Ai  regards  many  Glacial  periods, 
I  consider  tfu  Glacial  period  u  a  faot,  bat  the 
Others  as  unproved  theorlei.  Geological  ages  need 
nrtMb  revlaion,  u  evidenced  by  the  mono  leiaer 
period  known  to  be  needed  for  the  Niagara  gorge, 
d  with  Lyeli'a  oaloolation.— F.  B.  C. 


THE    ORGAN    BUILDER.— I. 
fMSlS.]— Is    laying    before    the    musical    and 


If  we  can't  make  the  metal  piper,  leleot  a  m 
or  advertise  for  inch,  and  don  t  lay  ont  your  ao 
board  until  yon  get  jour  pipes. 

Don't  try  to  arem  a  lot  of  pipee  into  your  work 
just  at  if  yon  were  pecking  them  away — reoolleet 
that  three  good  stops  well  disposed  are  worth  fix 
crowded  np  in  a  email  space— a  orowded-up  atop 
loses  ita  qnality,  and  causes  more  complications  in 
voicing  and  regulating  than  yon  will  be  prepared 
for;  besides,  when  listened  to,  some  aro  ao  wholly 
different  from  what  yon  expected  that  yon  feel  aa 
if  cold  water  were  ahowered  on  you.  If,  therefore, 
you  wieh  to  build  successfully,  1st  your  first  sloi  be 
tha   daign.     Daeiga  a  suitable  oaae  and  arrange 

I  our  speaking  pipee  in  nice  groups,  or  in  towers  or 
ate.  Cut  ont  a  eet  of  circular  pattern) 'of  the 
open  diapason  to  middle  0,  and  the  principal  to 
tenor  C.  Cot  out  a  tet  of  the  stopped  diapaaon 
from  CC  to  top  G,  and  nee  it  for  setting  out  yonr 
eonud  boards. 

It  will  be  eeen  from  the  above  suggestions  that 
the  Grit  thing  will  be  to  get,  or  make,  yonr  pipee, 
and  alio  to  form  a  decided  plan  of  yonr  case. 

Yon  aan  then  sea  If  your  specification  will  fit 
Into  the  apaoe  at  yonr  disposal  or  not,  and,  if  so, 
then  make  a  hard  and  fast  rule,  not  to  diverge  from 

by  the  many  proposal)  and  suggestions  of  others 
which,  although  well  meant,  divert  the  mind  and 
unsettle  it  from  its  purpose.  As  the  largest  pipes 
leave  the  greatest  amount  of  cuttings  or  waste 
which  can  be  utilised  hereafter,  I  shall  commence 
with  the  Bourdon  in  my  neit.  W.  K. 


a  of  i; 


letter 


om  the  above  subject,  I  do  ao  with  the  „„  . 
they  will    be  benefited  thereby,  but  crave  at 
xsuna  time  a  little  forbearance  on  their  part,  fc 
matt  get  at  all  the  wants  of  the  amateurs  in  tt__ 
various  stages  of  finish  or  progress,  so  that  if  they 

wait  a  little  111  not  have  to  re-write  "■ *- 

formation    for    this    article.     I,  how< 
expect  that  my  letter)    will    escape 

Ghana,  t,  tot*  cutting  spirit;  but  if  they  do  Iih all 
1  the  greater  assurance  that  they  are  aooeptabli 

*»•*-  earnest  inquirer.     *  " * "—  *' t 

,, „lthont  further  mm 

It'hl 


to  a  want  of  decision  or  purpose,  or  perhaps  I  may 
tersely  aay  a  definite  end.  Nearly  all  amateur* 
are  prone  to  build  vary  much  more  than  they  have 
capacity  for;  others  try  to  build  a  class  of  work 
that  require)  the  ability  of  a  skilled  mechanic,  and 
wonder  why  they  fail ;  whilst  other)  keep  on  build- 
-.     ssii  or  adding  to  a  specification  of  the  smallest  limits, 

■  expecting  to  get  the  results  of  well-spaced  instra- 

■  meats. 

Z  This  latter  class  is  the  moat  common,  and  at  the 
t  same  time  the  worst,  class  of  amateurs;  for,  after 
ar-  antvOsilng  a  soundboard  to  its  very  iraailat  limili, 
S3  they  add  other  stops,  without  considering  that  the 
t  beSlows  are  too  small,  or  tbe  pallets  of  the  sound- 
fc  board)  and  their  grooves  not  largo  enough  to  blow 
I    thorn  without  robbing  the  others.      Then,  — 


—  robbing  the  others.     Then,  agei 

■0  I*  a  lot  of  complications  of  stickers,  wbie 
i  wssen  onoe  fixed,  never  can- bo  got  at  without  un- 
■bippiog  another  lot  of  mechanism,  which,  in  its 
tum,  leads  to  removing  something  else,  notil  the 
apartment  is  strewed  with  such  a  mess  of  odd)  and 
•ads  that  it  is  moat  disheartening  to  look  at.  The 
ctoee  packing  of  the  mechanism  and  pipes  renders 
theae  job)  very  indifferent  specimens  of  "art" 
^building. 


f  •trie 

I  yon  a 

I  dil 

■  tooli 

■  *MI 
eat  auto 

9      *■« 


i  gat  proper  tools  and  keep  them  in  order,  or  get 
friendly  carpenter  or  o*  bine  t- maker  to  do  it  for 
.■on  until  you  can  do  it  yourself ,  Much,  if  not  all, 
of  the  auoceia  depends  on  the  sharpness  of  the 
ind  the    decision  with  which  the  ahisel  is 


.  knife. 

Attention  must  also  be  paid  to  glueing— espe- 
mlly  leather  to  wood-at  all  the  glue  must  be 
■athed  off  that  is  not  absolntely  needful  for  adhe- 
sion. Nothing  looks  so  bad  aa  a  lot  of  discoloured 
ItMhar  and  wood  slopped  all  over  with  glue.  We 
"sat  first  make  a  decided  plan  of  our  instruments 
Jia  plain  words,  we  must  be  our  "architects. 
Be  must  consider  what  height,  depth,  and  breadth 
•»  have  at  command  ;  alao  what  our  means  and 
daV  amount  to  ;  whether  we  shall  make  our  keys 
Xnot;  whether  we  shall  buy  our  metal  pipes  or 
Mr  irood  pipe  fat,  or  try  to  make  them — in  fact,  to 
ksncceesful,  we  most  consider  well  what  we  can 
(gaud  what  we  can't  do.  If  we  have  skill  enough 
M  plan  ont  tha  work  throughout,  we  may  perhaps 
bay  the  keys ;  if  so,  then  aend  the  size)  to  whoever 
yoa  have  selected  to  make  them — a  full-eize  view 


BBNZOLXNB    LAMPS. 
[2BS14.]  —  OrjB  friend  u  J.  D."  is  qoiti 

enough    on    beuiiline    aa    a   domestic   in 

Tell  him  to  replace  it — if  he  osn — for  economy, 
cleanliness,  or  its  light-giving  power.  Bensolina 
can  be  produced  for  4Jd.  a  gallon  at  the  works  ;  it 
is  absolutely  alesn  ;  its  light,  when  properly  burnt, 
Is  second  to  none  for  domestic  purposes;  when  it 
is  burnt  in  a  proper  metal  lamp  it  is  infinitely 
safer  than  any  cheap  paraffin  lamp)  made. 

Benzidine  only  requires  two  or  three  simple 
rules.  Keep  it  in  a  screw  can,  with  leather  washer, 
airtight ;  stand  it  an  a  board,  and  trim  tha  lamps 
in  daylight ;  and  last,  bnt  not  least,  born  ""  ' 
safa  lamp — and  there  you  are. 

Since  1871  I  have  constantly  urged  oar  lsmp- 
makera  to  place  a  safe  bensolina  lamp  in  the 
market;  bnt  no,  thay  and  onr  ironmongers  ai 
asleep  over  it.  They  are  contented  with  cheap, 
ill-made,  trashy  stuff  that  is  a  disgrace  to  the  trade 
to  offer. 

Au  immediate  and  sura  fortune  could  bo  madt 
by  practical  mea  at  once  in  this  work,  and  do  s 
great  pnblio  service.  Millions  are  wanted  fot 
hand,  awing,  table,  filed,  ship),  bicycles,  and  s 
hundred  other  uses  fur  everyday  work. 

Safe  bensoline  lamps  are  made,  fit  for  any  lady 
to  use,  and  safer  than  a  oandle,  since  they  drop 
sparks.  The  lamp  requires  filling  after  ei 
hours'  work,  and  attention  to  the  wiok  (ball  _ 
minute)  once  in  two  weeks ;  giving  six  boon'  light 
at  the  coat  of  one  halfpenny,  or  about  200  hour- 
of  four  oandle -power  per  gallon  of  bonxolioe. 

•X.  Wood. 


PARAFFIH-OIL  LAMPS. 
[18(161— Wl  must  bear  ont  your  correspondent 
Brunei  Bay  in  his  statement  in  letter  28380  thr- 
paraffin  lamp  properly  constructed  and  trimmc 
annot  explode.    We  do  know  of  cases  in  whioh  the 

putout"  a  tiaie-ap  has  occurred.  With  a  chins  re- 
uner  serioai  res  nits  have  occurred,  bnt  with  metal 
nea  only  the  breakage  of  glass.  The  safest  way 
j  put  lamps  out  is  to  turn  low  and  let  them  go 
out  themselves.    We  always  blow  out  — often  whilst 

mp   is  high  up.     If  readers  will  send  ns  their 

Idreas  wa  will  forward  them  a  leaflet  how  to  trim 

id  burn  a  lamp  with  perfect  safety. 

Viadnot-street,  E.  H.  Jonos  and  (Jo. 


SS-t 


TIQEHS  AND  TBLBOLOOrY. 

[28616.]— A  QUESTION  of  the  following  kind  is 
often  asked  : — Do  ttgera  exiat  to  sat  aheap,  or  do 
sheep  exist  to  be  eaten  by  tiger*  7  Let  nt  ao*  how 
the  case  look)  from  tbe  tigers  and  sheep's  point  of 
Tiew  respectively.     Tiger  says ;    "  Wo    are  here, 


■  benefit,  else  we  mutt  a 


I'oi 


it  yon  may  not  be 
t  you  yourselves  have  a  wallowed  thon- 
amsll  living  animals  in  your  time." 
Sheep  saya:  "It  is  ill  arguing  with  the  matter  of 
*  hundred  legions,  ao  I  will  only  anggett  reepeot- 
llly  that  tu  ua  sheep  your  highness  s  view  teams 
ither  a  one-aided  view.  But  here  comet  a  man 
1th  a  gun ;  let  us  ask  what  ha  thinks." 
Man  tays :  "  We  ourselves  are  not  wholly  disin- 


terested in  this  matter,  ao  yon  must  take  onr  opinion 
for  what  yon  think  It  is  worth.  There  are  bnt  few 
of  us,  than,  who  think  wa  have  been  admitted  into 
the  confidence  of  onr  Creator  aa  to  the  details  you 
have  mentioned,  and  therefore,  moat  of  OB  think 
that  the  only  way  we  have  of  finding  ant  what  a 
thing  t)  for  is  by  finding  out  who!  service  it  per- 
formi.  And  so  we  oan  only  oonolnde  that  those. 
for  whose  benefit  a  thing  it  here  are  all  those  who' 
actually  derive  benefit  from  it.  Thus,  wt  believe 
that  grass-plants,  mushrooms,  oysters,  aheap,  ic, 
are  here  not  merely  that  each  may  continue  ita 
own  species,  but  for  tha  benefit  of  whatever  la 
benefited  by  them.  Everything  that  exists  la  hero 
to  make  some  contribution  to  tha  uuivaraal  good. 
It  must  be  added,  however,  that  there  are  soma 
among  us  who  seam  to  dissent  from  this  view. 
Thus,  wo  have  a  sect  called  '  Sportsmen,'  who 
loom  to  think  that  a  large  number  of  animal)  are 
bore  just  to  gratify  (ha  pleasure  thay  feel  In  kill- 
ing them.  They  sail  such  animate '  Game  ' — I  snp- 
-  — i  becanee  it  is  soon  fan  to  hunt  and  slay  them. 
in,  again, there  are  those  called  'Philosophers,' 
ar.  Newlights.  Mr.  Neotaham,  Mr,  Borl,  for  in- 
stance, who  all  teach  very  different  things,  but 
whoaa  followers  are  all  agreed  in  this— that  those 
who  do  not  adopt  the  maxima  and  phrases  of  their 
favourite  teachers  know  nothing  at  all  about  it ; 
bnt  aa  yon  have  asked  me,  I  will  offer  a  word  to 
eaoh  of  you.  To  Mr.  T.;  If  animals  are  hers  for 
yon  to  eat,  do  not  kill  just  for  the  fun  of  the  thing 
like  fores,  yahoos,  and  apsrtsmsn  ;  and  to  Mr.  S. : 
If  grass  is  for  you,  do  not  oat  till  yon  become  to 
fat  that  you  can't  run  away,  or  aa  Isiy  that  yon 
won't.  This  it  a  struggling  world,  fn  whioh  it  ia 
often  a  ease  of  '  Devil  take  the  hindmost,'  and  if 
you  happen  to  be  the  one,  you  will  find  it  poor  con- 
solation to  be  told  that  though  It  ia  awkward  for 
yoorself  to  be  caught,  it  is  in  reality  a  benefit  to 
your  species  that  its  surplus  population  should  bo 
rednoed  by  the  'removing'  of  ita  shiftless  mom- 
ben.  This  I  am  told  is  the  view  whioh  hawks  take 
whan  they  kill  grouse."— Kztial  otnnu. 

Tbe  word  "  teleology  "  is  often  introduced  Into 
these  discussions.  It  means  "the  (dot  or  end.  for 
which  an  arrangement  of  things  exists."  What 
may  be  called  the  old  teleology  is  somewhat  as  has 
been  described  above  ;  bnt  in  opposition  to  this  a 
new  view  of  it  hat  been  lately  introduced  to  the 
effect  that  a  "  special  "  exists  for  its  Own  benefit 
and  not  for  that  of  others. 

This  seems  a  simple  view,  but  when  wo  look  at  it 
closely,  it  becomes  very  difficult  to  see  exactly 
what  it  means.  T tiers  is  one  thing  about  it,  how- 
ever, which  it  dear,  and  that  ".that  it  ia  still  only 
another  form  of  teleology.  This  will,  no  doubt, 
be  denied  by  those  who  hold  it ;  for  it  seems  by 
soms  of  them  to  be  proposed  for  tha  express  pur- 
pose of  avoiding  the  necessity  of  introducing  the 
idea  of  an  end  at  all.  But  in  this  it  most  surely 
fails  ;  for,  if  it  is  pointed  out  that  many  things  do 
derive  benefit  from  the  existence  of  a  specie* 
lidea  the  species  itself,  it  may  be  replied, "True, 
bnt  you  don't  ss em  to  tee  the  distinction  between 
saying  that  A  i)  benefited  by  B,  and  saying  that  B 
exists/or  the  benefit  of  A.  Bnt  whatever  foroe 
may  be  in  this  answer,  it  should  be  carefully  noted 
that  the  making  the  distinction  implies  tbe  recogni- 
- '  -pi  end  ;  otherwise  it  ia  absolutely  unmeaning. 
s,  apparent  dira facia,  tho  Irrepressible  idea 
.  id  crops  up  again,  and  wa  have  after  all 
only  a  new  teleology  iuttead  of  the  old  one,  and  is 
'■    lither  truer  or  mors  intelligible? 

_f  each  "species"  were  a  thing  to  complete  in 
itself  that  it  would  stand  alone,  a  kind  of  self- 
ipporting  institution,  whioh  neither  needed  other 
things  nor  other  things  it,  there  might  be  some- 
thing to  be  said  for  tbe  view,  that  eaoh  exists  for 
itself  and  not  for  others.     But  when  each  depends 
r  its  very  existence  npon  things  external  to1*"" 
j  not  eaay  to  see  in  what  sense  the  tt 
justified,  or  even  what  is  ita  meaning. 


o  itself, 


r.  a.  p. 


[28B1T.1— MB.  FBANK  CAWS  (letter  i8603J 
..ems  to  have  got  hold  of  some  wrong  formula,  and 
has  produced  aonie  astonishing  resnlta  in  his  paper. 
At  bottom  of  page  127,  be  gets  by  means  of  his 
formula  /  =  9,298 ;  but  it  he  will  work  it  ont 
'      he  will   find  that  f  -  94,700,  or  about  10 

more.     Continuing  the  calculation,  we  oome 

to  tbia  astounding  result,  that  if  we  take  a  plate  of 
sheet  Iron  ,Vn.  thick,  and  support  it  in  a  horizontal 
position  at  the  four  edges,  the  length  being  10ft 
and  the  breadth  8ft. ;  then  if  we  subject  the  plate 
to  a  pressure  of  leas  than  Jib.  on  the  square  inch, 
tha  sheet  iron  will  be  torn  asunder  by  the  strain ; 
,  if  we  consider  the  sheet  iron  to  be  the  bottom 
a  tank,  1ft,  of  water  in  the  tank  will  be  sufficient 
„  fracture  the  iron,  and  therefore  only  Sin.  or  4in. 
of  water  would  be  a  safa  load. 

a  .is  evidently  an  absurd  result,  and  aa  tha 
formula  is  need  through  a  whole  oolnmn  of 
the  "  E.  M..,"  I  fear  the  results  cannot  be  depended 
But   tha  faot  ia  that  no  practical  engineer 


JMl 
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would  set  about  calculating  ths  strength  of  th,. 
tank  in  this  way  ;  the  tank  supported  only  on  il  - 
four  lower  edges,  and  filled  with  water  to  any  depth, 
woold  bulge  and  get  out  of  shape,  and  finally  sol- 
lap**  long  before  the  iron  would  hare  a  chance  of 
exalting  iti  fall  power  to  resist  a  stress  or  atral  n 
'■-■"■lg  totear  it  asunder.    If  I  wen  not  afraid  <jf 

...  ..urther  oo< 

I  would  lib*  tt     . 
obtained  thii  formal*  ? 
Bath. 


mas 


OH  VIOLINS. 

[88618.]— R  WATSON  (letter  28567)  thinks  1 
am  in  error  concerning  difference  in  tone  of  bee 
and  breaat ;  he  admits  that  the  hard  wood  gives  tt 
lowest  tone,  bat  he  thinks  thii  ii  compensated  £< 
by  the  thinness  of  the  belly.  Now,  I  am  not  going 
to  argue  the  point  deoieivsly  till  I  make  trial.  I 
said  in  the  two  violins  I  tried  that  I  was  not  ante 
Whether  the  /  hole*  wen  cat  or  not;  if  the 
holes  were  not  cat,  cutting  them  would  lower  tike 
tone.  Bat  I  eearcely  think  toe  difference  in  thick 
nee*  would  amount  to  fire  or  111  semitones. 

I  have  got  two  very  good-toned  violins  here  ;  1 
have  taken  the  harneei  off  them,  and  knocked  down 
the  prop*,  thinking  by  removing  all  preunna  and 
,  strains  I  woold  be  able  to  detect  any  difference  in 
tone  ;  bat  the  back*  and  breast*  of  each  give  the 
earn*  tone.  In  one  violin— the  imalleat  one— the 
note  given  i*  It  flat ;  in  the  larger  instrument  tbe 
note  il  A  flat,  the  back  and  breait  of  each  or 
being  in  nnitun.  However  thii  may  be,  it  does 
not  affect  my  argument;  the  back  ia  mechanical:  . 
the  itrongeat,  and  ia  the  backbone  of  the  inatru- 

To  nadera  who  are  trying  the  new  bridge,  it  is 
only  just  that  tbe  laid  bridgea  should  work  under  the 
tame  conditions.  Perhaps  all  instruments  will  not 
at  tint  can  fur  the  change.  Their  constitution* 
will  hive  adapted  tbemselve*  to  the  double  awing 
of  the  old  bridge,  and  to  the  position  cu  the  belly 
on  which  it  at  present  stands ;  and  when  the 
proper  position  n  found,  all  fiddles  are  not 
identical  in  their  constitutions  ;  like  their  owner-, 
the  breast  of  one  may  be  weaker  or  more  aencitive 
than  anothsr.  Bnt  the  same  difficulty  existed  with 
the  old  form  of  bridge.  The  uuly  method  ia  In 
choose  a  bridge  to  autt  the  instrument.  The  idea 
of  the  new  bridge   was   to  give  more  equality  of 

with  power  if  required.    It  was  aleo  designed  to 

auppoae  the  old  one  was  designed  to  atand  the 
too ;  the  difficult y  is  to  find  it. 

Here  I  give  the  method.  I  doubt  if  even 
"  Strsd  "  ever  dreamt  abort  it.  I  think  it  will  be 
fuood  on  trial  that  some  of  the  old  maken  did  nut 
know  when  it  was,  nor  how  to  find  it ;  the  /  bul  ■ 
seem  generally  too  high  up.  The  idea  la  very 
simple;  no  mathematics  required.  Procure  about 
2  Jib.  of  rice;  remove  the  sound  ■post,  strings,  <fc.- . 
fold  a  pieoe  of  stiff  paper,  wide  at  the  top,  and 
narrow  enough  at  the  bottom  to  insert  inj  holi 
now  proceed  to  half  fill  it  with  rice,  to  Sad  when 
it  is  juat  half  full  is  jnst  what  is  wanted  ;  have  | 
piece  of  stoat  paper,  about  0  or  Tin.  long,  3Jin. 
wide,  the  edges  cot  straight;  place  this  paper  on 
breast,  with  the  edge  aqunre  across,  a  boat  centre  of 
/holes  |  this  serves,  by  being  held  closely,  to  keep 
the  rice  in.  Now  stand  up  on  table,  shaking,  tu 
bring  the  rise  level  with  the  top  edge  of  paper  ; 
mark  position  of  this  edge  on  belly  ;  now  lay  down 
on  table  again,  and  reverie  paper,  keeping  it  pressed 
''-"  '  ■"■'-'■  •■"-  " ,;'   "■-  —--  endup 

^wWl 

till  the  centre  is  found  ;  when  found  it  shonld  be 
marked ;  the  bridge  stands  on  this  line,  the  sound- 
post  a  little  behind.  It  will  vary  according  to  the 
thickness  of  belly.  Oasi*. 

POWERS  OF  MIOaOaOOPK  EYEPIECES. 
[28010.]— REFER11ISG  to  the  letters  and  queries 
on  this  auDjeot,  I  aume  yeara  ago  drew  up  a  table 
of  the  powers  of  the  eyepieces  of  different  makers 
aa  dednoed  from  tha  total  magnification  with  the 
lin.  objective  ;  and  aa  thii  may  be  of  use  to  others, 
I  lend  a  copy  of  it,  with  a  few  additions  and 
alterations.  Some  of  the  firms  mentioned  no 
longer  exist;  bnt  aa  their  instruments  are  still  in 
use,  I  have  nut  thought  it  necessary  to  strike  them 

In  all  cases  the  lOin.  bodv  is  taken  as  the  stan- 
dard, except  iu  the  case  of  Zeiss;  but  as  the  actual 
equivalent  focal  length  in  millimetres  is  given,  as 
well  as  the  eyepiece  magnification,  due  allowance 
can  be  nude  in  the  case  uf  his  eyepieces.  I  have 
mislaid  Sachet's  and  Ilartnsek'a  lists  ;  bat  doubt- 
less someother  correspondent  can  fill  in  the  blank., 
which  I  have  left  for  that  purpose  opposite  their 
(and  other)  names.  It  seems  a  pity  makers  do  not 
adopt  a  btiadanl  focus  fur  each  eyepiece  so  a*  to 
give  power*  of,  *ay,  6,  "J,  10,  IS,  20,  25,  and  30, 
which  would  Lb  a  rough  average  of  thuae  in  the 


in  the  uth 


Smith  and  Beek 

P.  well  and  Lealaod    . 

Ladd  _ „ 
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100    i 
10  6 


Baker 

Field i 

Neobet  „ „ I 


Suggested ]   [3]   j  [4] 
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I     5  i     7'fi  I  10       ' 


ago  Iff  cation  I 
toons  :Uuygb*niaa 
do.   ,  Onhosoopic 
25  [30]  1  [») 


focus  of  the  several  eyepiece*  ;  bnt  I  only  nan 
ber  to  have  found  this  information  in  the  pric 
list  of  Zeiss.  A.  B.  L. 


[28020.]— I  All  aire 
s  "A  Constant  Ilea. 


raid  that  to  make  snob  a  list 

.._      .  .    _      Header"  requires  (letter  28o36) 

would  be  impossible,  from  the  simple  fact  that  the 
magnifying  powers  of  the  objectives  as  supplied 


bytl 


ag«ie 


i   theii 


logues.  I  have  lately  bought  a  Zeiss  apoohrumatlo 
of  U'Omm.  foons,  and  the  magnifying  power  with 
four  eyepieces,  as  given  in  the  catalogue,  should  be 
333,  500,  750,  and  1,125  diameters ;  but  actually,  as 
measured,  is  420,  G10,  Soli,  and  1,363.  If,  then,  this 
discrepancy  occurs  when  both  objectives  and  eye- 
pieces an  supplied  by  tha  same  maker,  and  mea- 
sured on  the  standard  length  uf  tube,  how  much 
greater  is  it  likely  to  be  when  objectives  and  eye- 
pieces are  by  different  manufacturers,  and  measured 
some  on  along  tube  and  ions  on  a  short?  It  is 
easy  thus  to  explain  why  tha  power  of  Swift's  lin. 
and  Reiohart'i  Jin.  are  the  same.  The  lin,  ia 
probably  measured  on  a  ID  in.  tube  and  the  lin.  on 
a  Tin.^  in  which  case  tha  discrepancy  disappears. 
Within  certain  limits,  however,  the  focal  distance 
of  tbc  objective  is  not  of  the  slightest  importance, 
the  numerical  aperture  being  the  only  measure  of 
its  capacity  to  show  hue  detail.  Thus  if  a  Sin.  and 
a  Jin.  objective  have  the  same  N.A.,  and  an  object 
ia  shown  under  the  first  with  an  eyepiece  magnify- 
ing eight,  and  under  toe  latter  with  an  eyepiece 
magnifying  four  times,  there  will  be  no  difference 
between  the  images  whatever,  neither  in  brightness 
nor  in  the  amount  of  detail  shown,  provided  both 
glasses  are  equally  corrected. 

The  measuring  the  capacity  of  an  objective  by 
its  focus  is  an  old  superstition  hsnded  down  from 
the  time  when  the  angle  bad  to  be  limited  from  a 
want  of  skill  in  making  the  necessary  corrections 
for  chromatic  and  spherical  aberration,  and  like 
moat  superstitions,  has  lingered  for  a  long  time 
after  the  oaosc,  which  made  it  a  real  faith,  ha* 
disappeared.  In  Pritchard'a  paper  on  "Test 
Objects,"  published  in  1832,  he  says  that  be  Ins 
never  been  able  to  see  the  lines  on  the  Podura 
scale  with  a  power  much  below  350  diameters, 
"  and,  therefore,  miaroscopes  of  a  lower  power  can- 
not be  expected  to  show  them  except  of  very 
superior  quality." 

At  present,  I  can  see  lines  as  he  shows  '  them 
with  less  than  1U0  diameters,  provided  the  glass 
haa  sufficient  angle.  Tba  explanation  is  found  in 
the  fact  that  even  a  gin.  of  that  date  waa  limited 
to  an  angle  of  50  degrees,  or  less  than  is  now  given 
to  a  working  Jin.  Just  before  the  introduction  of 
the  water  immersion  objectives,  dry  (jin.,  and 
even  6|,in.  objectives,  were  made  by  Powell  and 
Lealand,  and  the  owners  thought  they  saw  won- 
derful things  with  them ;  bat  1  am  not  afraid  to 
state  that  more  can  be  seen  with  an  apochromatic 
Jin.  to-day  than  could  be  seen  with  these  wonder- 
ful glasses. 

I  can  only,  then,  counsel  "  A  Conatant  Reader  " 
to  throw  aside  all  notions  of  measuring  the  capa- 
city of  a  glass  by  its  focal  length,  and  in  its  place 
'o  atady  the  "  Apertun  Table "  given  in  the 
'curnai  of  the  Royal  Microscopical  Society,  where 
he   will  find  the  resolving  poi 


T.  £-.  8. 

A    HEW    MOVEMENT    OF    THE 
GEOMETRIC!  (JHTJCK. 

£-8021.]— I  «JYE  ths  above  title  with  some 
deuce,  for  although  certainly  original  with  the 
maker,  I  discovered  in  a  hack  volume  of  the 
English  MECHANIC,  a  letter  of  Mr.  Hartley, 
undoubtedly  originator  uf  the  so-called  ''Plant'' 
chuck  as  differing  in  plan  of  conatrnction  from  the 
earlier     Ibbetion   pattern.     In   this   letter   Sir 


ei  that  the  first  train  waa  "attacked 
i  front  of  the  headatock,"  so  that  it 
e  with  the  chuck.  This  was,  however, 
from  the  other  parts,  and  so  doss  DM 
i  served  the  same  purpose  as  tbc  simple 
..___  ben  described.  No  account  of  Sir. 
Hartley'*  train  has  appeared. 

Onp.l37,"Indei  to  theGeom.Cbnck,T,ie  described 
an  effect  produced  by  moving  (counting)  at  stated 
intervals,  the  "First  Motion  Wheel";  that  cos 
on  the  "boss"  of  the  foundation  plats  which 
remains  fixed  by  a  detent  when  the  ohuclt  is  work- 
ing. This,  counting  round,  produced  an  interpo- 
lation of  the  curve,  which  waa  repeated  at  eicb 
"  count."  Of  the  results,  two  examples  only  (Figs. 
3149  and  3454)  an  given. 

The  late  Mr.  James  Howland,  of  Mount  Vernce, 
Westchester,  New  York,  took  up,  late  in  life,  ths 
subject  of  curve  turning,  constructing  hi*  m 
chuck,  and  attained  the  result  above  noted  by 
gearing  instead  of  by  counting.  Hi*  suoessswas 
so  complete,  bis  method  so  essy  to  adopt,  the  *»*- 
nection  so  instantly  mads  or  broken,  that  it  merits 
a  description  for  the  general  benefit. 

The  first  motion  wheel  of  Hartley's  chnok  a 
usually  kept  from  rotating  (as  this  one  was  stint) 
by  a  pin  on  a  link  placed  between  the  wheal  sad 
the  headstock.  In  Mr.  Howland  s  ehuok  then 
happened  to  be  mora  space  than  usual  betves* 
these  two,  admitting  the  aobseqnsnt  addition.  Hh 
chuck  was  mads  on  a  very  small  lathe,  and  i 
very  small  indeed  (loss  " 
and 


nil  indeed  (loss  than  Gin.  diameter  of  plats), 

e   F.M.  Wh.  had  only  G4  teeth,  of  3idh- 

itral  pitch. 


On  the  bsok  of  this  wheel  he  bolted  final;  s 
larger  wheel,  and  of  coarser  pitch,  of  96  teeth. 
The  holding  pin  was  discarded.  A  thin  plait 
carrying  a  detent  with  cam  clamp  was  addsd  total 
headstock  to  hold  the  F.M.  wheel,  the  two  wheal* 


-It  is  apparent  now  that  the  F.M.W.  ishsldor 
released  precisely  as  ia  lbbeUon's.  Parallel  to  ths 
mandrel,  and  behind  the  headstock — i-s.,  away  In** 
the  operator — he  fixed  a  long  socket,  each  sad  of 
whioh  was  turned  down  outside  to  allow  an  sna  to 
be  mounted.  These  arms  wen  capable  of  bebsT, 
fixed  eitber  up  or  down  ;  they  wan  slotted  to  take 
adjusting  studs  bearing  wheels.  One  of  the  arm* 
was  at  tbe  left  of  the  pulley,  the  other  about  en  a. 
vertical  plane  with  front  of  headstock. 
Through  the  socket  passes  at 


,t  whicl 


arbor,  to  sank  ex 


th.    All  the 


;  both  wheels  havs  sane? 
heels  are  of  same  pitshs 


connected  by  one  or  two 


jnly,  o 


studs 


the  left-arm  slot.    Was** 


The  wheel  on  right-hand  end  of  sc  . 
of  this  motion,  and  is  in  turn  connected  (when  Use* 
right  arm  is  turned  up  and  fixed)  with  ths  fin* 
mution  wheel,  by  means  of  wheels  on  stods  in  (be 
right^arm  slot,  and  these  last  are  either  in  one  or 
two  planet,  as  preferred,  to  turn  th*  F J). W.  for- 
ward or  backward.  Of  coarse,  when  the  movement 
is  ia  action,  the  detent  is  raised  from  contact  wid 
the  F.M.W.  Usually  such  wheels  are  used  sa  to 
drive  tbe  F.M.W.  one  torn  to  sixteen  or  mors  of 
mandrel. 

The  F.M.W,  is  moved  continuously  instead* 
intermittently,  as  by  counting,  and  ths  result** 
carve  is  mure  satisfactory  and  certain  to  bear- 
rectly  made.  Practically,  this  simple  trail  *a>  , 
another  part  to  the  cbuck  without  the  object**-  I 
able  "  overhang  " ;  and  not  il*  least  merit  is  tints* 
may  be  thrown  entirely  off  in  a  second  uf  tin* 

Mr.  Howland  possessed  sn  inquiring  mind,!*" 
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"  four  No.  16s."     There  are  several  waya  of  i 

coming  the  difficulty  of  variation  of  "  difference  of 
potential"  foot  E.M.P.)  it  the  vats.  Yon  ma; 
employ  a  Willans  governor  on  a  shunt  circuit,  to 
vary  the  engine  speed,  nulo  keep  the  D.P.  con- 
stant under  all  loads,  or  yon  may  insert  resistances 
into  the  F.M.  circuit,  or  yon  may  smplay  accumu- 
lators u  a  shunt  regulator  ;  or  yon  may  inaart  re- 
aktanoea  in  main  circuit  (this  ii  simplest  in  practice 
where  yon  have  a  number  of  Tata  in  parallel)  ; 
or  yon  may  keep  the  current  mraitant,  and  ihnnt  It 
off  from  eaoh  Tat,  aa  required  (when  Tata  are  la 
aeries). 

I  hope  "  Bljli "  will  excuse  theae  remarks ;  hot 
really  I,  for  one,  eonld  not  let  suah  an  aiiertion 
paaa  without  comment. 

Engineer,  Guv-am. 

gravity  lbclanohb. 

[28626.1-Ou  page  685.  Vol.  XLIII,  a  querist  at 
the  end  Of  a  Tory  interesting  article  on  Laolanchd 
betterfea,  asked  U  anyone  eonld  tell  hfm  of  a 
method  of  connecting  carbons  to  lie  at  the  bottom 
of  the  oelL  I  happened  to  coma  across  a  plan 
Whilat  reading  Vol.  1.  of  the  Eltctrician  (old 
series,  nan  86).  Mr.  D.  G.  Fitsgerald  need  a 
oarboa  lying  down  for  hla  Marie-Davy  pattern 
eells.    I  Inclose  a  rough  sketch  of  lame.    C  it  the 


oarbon ;  it  will  he  notioed  it  has  a  pieoe  ant  ont 
with  a  saw  oloae  to  the  top,  ao  aa  to  let  the  end  fall 
Into  the  mercury  vessel  M.  From  thin  Teeael  goes 
a  wire  T  dipping  into  the  mercury,  which  make* 
the  connection  with  the  oarbon.  On  the  oarbon  ie 
paoked  the  powdered  manganese  arid  oarbon  (shown 
•haded  in  sketch) ;  then  on  that  are  placed  two 
pieces  of  glass  rod  G,  and  the  lino  plat*  Z  On  the 
glaaa  rode.  Water  ie  added  and  a  few  loropa  of 
aahunmoniao  aro  placed  on  the  lino  plate,  and  the 
oell  la  complete.  The  binding  screws  to  lino  and 
oarbon  arc  left  and  right  of  the  oell.  I  should  like 
to  ask  the  opinions  of  those  qualified  as  to  what 
material  the  trough  with  the  mercury  in  should  be 
made  of,  and  the  wire  leading  from  aame?  For 
my  own  part  I  think  iron  would  be  beet ;  mercury 
doe*  not  seem  to  affeot  it.  Perhaps  the  ammonia 
formed  would,  though  ?  I  think  of  making  soma 
of  theee  cells  to  aee  how  they  aot,  so  any  euggee- 
tion  will  oblige.  Aiaoo.Inat.KIect.BiiBa. 


olaim  to  be  (so  far  aa  I  know)  the  first  to  suggest 
the  continuous  magnetic  circuit  for  Ruhrnkorff 
ooila  (see  "K.  M."  Vol,  XL VI,  page  442,  letter 
68947).  Mr.  P.M.  feara  that  there  may  be  addi- 
tional expense  involved  in  this  form  of  R.  ooil ; 
but,  on  the  contrary,  I  think  that  there  would,  if 
anything,  be  ratber  leu,  in  the  elec.  work  at  any 
rate.  Let  two  cores  be  wrapped,  one  with  aeooud- 
ary,  and  the  other  with  primary  ooils,  and  con- 
nected by  heavy  yoke  pieoea ;  a  separate  contact 
breaker  would,  of  course,  be  required.  Doei  not 
the  advantage  of  this  form  lie  in  the  fact  that  the 
permeability  of  iron  ii  m uch  greater  than  air?  and 
alnee  in  the  proposed  form  the  Hues  of  force  are 
dosed  through  iron  instead  of  air,  as  in  the  accepted 
pattern,  there  fore  with  a  given  exciting  power  we 
oan  obtain  a  much  greater  induction  for  a  given 
weight  ;  but  too  great  aa  induction  is  not  advisable, 
owing  to  heating  and  singeing  of  the  cores,  which 


AN    BLBOTBO-MOTOR    SUITABLE    FOB 
DBIVXNCr  TRAM0AH8. 

[28628.]—  TkeKe  haa  been  a  great  deal  of  talk 
about  patent  motora  of  various  kinds  for  the 
driving  of  tramcars,  although  op  to  now  almoat  next 
to  nothing  has  been  done  iu  England.  I  there- 
fore venture  to  give  you  my  idea  and  viewe  for  a 


Pc     I 


suitable  elootro-motor  for  the  above  purpose,  and 
I  hope  yon  will  find  ■  spare  comer  in  your  valuable 
journal. 

It  will  be  self-evident  that  it  may  be  driven  by 
taking  the  onrrant  from  the  rails  aa  well  aa  with 
an  accumulator.  If  accumulators  are  used,  I  would 
propose  to  oarrv  them  in  a  separate  truck,  and  not 
in  the  car  itself.  This  truck  eonld  run  behind  the 
oar  or  in  front,  with  its  eat  of  atorage  cells,  and 
thus  supply  the  electro-motor,  whioh  should  be 
fitted  underneath  the  tramoar  itself,  and  aot  aa  a 
tender  doea  to  a  locomotive.  The  cells  eonld  he 
stored  in  seta  above  eaoh  other  for  compactness,  thus 
miking  the  truck  not  more  than  half  the  length  of 
the  ear ;  one  set  of  oella  could  then  be  left  to  be 
charged,  while  another  wai  operating  tl 
Fig.  1  represents  this,  which  will  explain  it 

Sfy  ioV-  * '  — '     -'- 


it  will  be  movable,  and  oan  be    used    to  ope: 
either  armature  by  being  made  to  elide  from 
armature   to    the  other.      This    could   easily    be 
accomplished  by  using  rack-gear,  toothed -wheels, 
or  in  many  other  ways  ;  for  instance,  by  means  of 
a  sliding  eorew. 

The  plan  is  very  simple,  and  will  lend  iteelf  in 
a  variety  of  ways.  Double  brushes  will  allow 
either  armature  to  run  in  either  direction,  the 
power  being  transmitted  from  the  ends,  or  any 
suitable  part  of  the  motor-shaft.  A  sliding  magnet 
may  be  of  some  service  in  certain  electro-motors. 
Fig.  2  will  also  explain  itself. 

The  above  idea  may  be  of  use  to  many  engaged 
upon  tram-work ;  if  so,  it  will  satisfy  me  to  know 
that  I  have  helped  a  subject  on,  that  deserves  more 
attention  than  it  has  yet  received.  0.  B. 

OOuTrOUND    LOOOMOTIVaS. 

[28629.]— I   HAVE  lately  heard  it  often  stated 

that  expansion  bad  been  carried  as  far  am  practicable 

In  locomotives,  and  that  a  further  rate  of  expansion 

could  only  be  attained  by  compounding  them.     It 

'  - '  - J  "■  -  *       '    '       beoome  a  necessity  with 


the  higher  pressures  _ 

These  statement*  are  somewhat  curious,  and  in 
no  wise  substantiated.  This  important  question 
has  been  entirely  misunderstood.  More  than  80 
years  ago  compound  locomotives  were  running: 
but  it  waa  not  because  higher  pressures  were 
coming  into  use  at  that  time.  I  think  it  will  not 
be  ont  of  place  to  explain  the  considerations  which 
led  to  the  adoption  of  the  compound  system  on 
other  classes  of  steam-engines,  and  show  how  far 
these  considerations  apply  in  the  oaae  of  locomo- 
tives. So  amount  of  oaluulation  will  ever  prove 
that  compounding  is  advantageous  in  the  case  of 
'-oomotiie  engines.  A  lengthy  trial  of  the  various 
stems  now  in  use  oan  alone  show  what  value  is 
be  attached  to  it. 

From   a  purely  theoretical  point  of    view  the 
mpound   system  does  not  seem  to  present  any 
advantage,  for  it  ia  always  possible  (even  in  the 
of  the  reoeiver  engine)    to  find  a  cylinder 
ister  such  that  the  work  done  iu  a  pair  of  such 
idara  by  a  certain   volume  of  steam,  will  be 
same  aa  that  it  wonld  do  in  the  equivalent 
pound  system.     But  this  is  under  the  supposi- 
tion that  steam  behaves  like  a  perfect  gas.     When, 
wever,  we  oonaider  the  influence  of  the  cylinder 
ills,  the  problem  is  by  no  means  an  easy  one  ;  in 
*  tho  law  a  governing  the  expansion  of  steam  iu 
t  known  yet.    It  is  hard]. 


rdly  possibl' 
ulta  obtain  e< 


cylinders  are  not 

that  it  should  be 

vary  from  one  system  of  en= .__ 

pounding  gives  wonderful  "results  in  the  case  uf 

idvantagea  are  not  so  well  marked.  There  ia  one 
great  advantage  in  compounding  steam-engines— 
viz..,  the  influence  of  the  cylinder  walls  is  certainly 
lies  than  in  the  single-cylinder  engine.    In  the 


former  system  the  walls  of  the  high-pressure 
cylinder  are  never  put  in  oommuuioation  with  tbs 
atmosphere  or  the  condenser.  The  steam  is  cut  ofl 
later  in  the  high-pressure  cylinder  than  it  would 
bs  in  the  single- cylinder  engine  ;  that  part  of  the 
cylinder  where  the  exhaust  into  the  low-uses ure 
one  takes  place  remains  at  a  relatively  high  tea 
perature  when  compared  with  the  si  ugle-oyliodsi 
engine.  The  steam  whioh  haa  condensed  during 
the  period  of  admission  in  the  little  cylinder  is  rs- 
evaporatod  during  the  exhaust  into  the  big  Oos 
and  utilised  there. 

However,  theae  considerations  do  not  apply 
exactly  in  the  manner  just  stated  to  the  oompsiMu 
between  the  ordinary  and  compound  lootnootira. 
It  is  well  known  that  the  efficiency  of  a  locornotift 
inrrroaaee  with  tho  speed.  This  fact  ia  solelj 
attributable  to  the  higher  speed  of  the  pistons,  ts» 
beat  having  too  little  time,  so  to  apeak,  to  pea 
through  the  cylinder  walls.  For  this  reason  the 
use  of  a  steam  jacket  for  locomotive  cylinder hst 
proved  a  failure,  and  for  the  aame  reason,  tea,  A 
seems  not  likely  that  any  appreciable  dnsnars 
would  be  found  between  the  ordinary  and  ees> 
pound  express  locomotive.  Railway  companissari 
not  seem  too  ready  either  to  boast  of  the  savegs 
they  have  effected  with  snoh  engines.  Of  eoaat 
the  difference  I  hsvs  just  spoken  of  would  notst 
good  enough  to  justify  the  complioatioi. 
upon  the  adaptation  of  the  compound 
locomotives.  It  would  be  otherwise  wiki  p™ 
engines,  which  are  slow-going,  and  out  off  anaa 
later  than  the  paaaenger  engines.  I  should notk) 
surprised  to  hear  that  the  compound  system  ffiw 
more  marked  advantages  in  the  ease  of  fask 
engines.  The  unavoidable  necessity  of  freqeastj 
altering  the  rate  of  expansion  on  locomotives,  ■  at 
to  suit  the  exigencies  of  the  traffic  and  lias,  *  " 
another  drawback  In  the  application*  of  taeaae-  ° 
pound  system  to  railway  locomotives.  Ia  this 
respect  marine  engines  present,  I  dare  eaj,aia> 
disputahle  advantage. 

All  what  I  have  justsaid  may  explain  whyiai 
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justify  the  hesitation  of  many  engineers 

The  sole  reason  why  expansion  oanuot  be  osrrisd 
further  in  the  ordinary  locomotive  ia  that  the hat 
docs  not  give  advantageous  early  cut-offs.  Iht 
earlier  the  uut-off  the  greater  the  compression.  He 
advantageous  utilisation  of  the  high  pressures  ass) 
at  present  in  locomotives  will  be  obtained  by  as 
additional  or  cut-off  slide  on  tho  back  of  there*" 
valve,  the  latter  securing  a  constant  pre-admiast» 
and  a  constant  exhaust  and  compression.  Tat 
thing  is  well  worth  trying,  and  wonld  not  be  a) 
costly  as  compounding  wherever  there  is  room  te 
the  additional  or  cut-oil  valve. 

A  good  many  years  ago  the  nse  of  a  special  eat- 
off  valve  was  resorted  to  on  a  few  Continental  1*9- 
wavs.  The  trials  made  with  it  in  France  by  Casus* 
Polonoeau,  and  later  on  in  Bavaria  by  Bausehinps; 
showed  that  these  additional  valves  gave  no  as> 
nominal  results  whatever,  but  that  theywoaldfe 
*o  if  the  boiler  pressures  could  be  increased,  At 
that  time  1001b.  and  1201b.  were  the  highs* 
pressures  in  nse  in  locomotive  boilers.  So*  tatt 
we  are  using  boilers  cspatila  of  well  withsundisj 
pressure!  of  1G 01b.  and  1751b.,  it  would  not  ben- 
interesting  to  resume  these  trials. 

Lastly,  I  mutt  mention  a  fact  which  is  stronrlf 

of  backpressure.  The  ordinary  locomotive  tasatl 
to  have  attained  the  limit  of  speed  it  will  «w 
attain.  The  back  pressure,  which  is  about  ltth.  st 
that  speed,  is  too  high, and  doea  not  permit  to  work 
"    -  impound  engines  las 


This  is  undesirable. 


Asa 
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[■pounding.  The  beck  pleasure  in  the 
locomotive  will  be  lessened  by  tbe  ate  of 
■  cat-off  valve,  or  by  a  different  kind  of 
ir.  Tbe  Ani.rn-.n,  seem  to  fame  already 
id  in  this  direction,  E.  Cohort. 

te-strest,  Liverpool,  April  4 tb. 


MIDLAND  ENGINES. 
.] — 1  Bivs  observed  a  number  of  your 
ideate  asking  for  ike  ten  and  dimenaiona 
[id.  bogie  singlet,  and  hi  aa  oua  be*  re- 
lenture  to  do  to.  The  C.  are  18  by  26,  D. 
B.W.  8ft.  Bin.,  T.W.  4ft.  Bin. ;  weight  in 
order,  48  tone  ISowt.  Sqr.  (without 
Tbe  engine  ia  fitted  with  the  an  to.  vae. 
alto  ateam  brake  toting  on  D.W.'s  of 
od  wheels  of  tender.  Tbe  engine*  work 
ruffle  between  London  and  Nottingham, 
amption  of  coal  being  on  an  average  211b. 


A  watchmaker's  lathe  it  no  mors  a  toy  than  thi 
monttroua  toola  need  at  Woolwioh.  Bat  in  ill 
these  thing  I  the  qoeation  to  b*  aaked  it,  "  Can  tbe 
proposed  arrangement  do  the  work  for  which  it  it 
intended?"  If  it  oan,  it  ia  not  a  toy,  ho  wave  i 
minute.  If  it  cannot,  than  it  it  of  no  use  mincing 
mattert — it  it  either  a  toy  or  worao.  Until,  there- 
fore, one  knows  preoiaely  what  tbe  governor  bae  to 
do,  it    ia  impossible  to  give    an  opinion.    But  I 

a  very  imall  steam-engine,  of,  say,  i  or  1H.P.  If 
to,  the  governor  would  have  to  operate  torn*  ' 
of  throttle  valve  in  probably  a  J  or  Jin.  steam  ,  .  , 
md  the  question  ia,  Would  the  pripoted  governor 
do  it?  The  dimenaiona  given  are  2,in.  armt 
centred  Jin.  from  centre  of  rotation,  the  arma  to  b  - 
(at  the  mean  poaition?)  30°  from  vertical.  Th; 
means  the  governor  matt  rotate  at  104-16  p* 
minute  if  unloaded,  and  tbe  height  of  the  cone 
would  be  3-247Sin.    (It  is  qnite  correct  to  prolong 


to  thank  Mr.  Strctton  for  the  •Welti 
of  Hid.  and  ether  locos,  with  which  he  1 

"Oura."  Would  be  favonr  me  with 
of  tbe  following  old  locos.  ?  Stephenson' 
pass.  loco.  1(138:  alio  of  the  "Planet"  an 
d  L.  and  N.W.P..  Liverpool. 

En.gra.vsr. 

tIGH  SPEED    GOVBBNOBS. 

.]— I  HOPE  thia  will  draw  out"W.J.R. 


■  from 


will  point  out  that  "  P,  A. 
made  the  mistake  ha  impntea 
I  gave.  The  apex  of  arms  mast  be  pro- 
complete  the  cone,  sail  I  make  height  of 
tin.,  and  reva.  104.  At  208  reva.  tba  height 
•  -81.  I  make  W  =  -il,  which  it  evidently 
u    -1      =  -157  -J67 

8-23  -15T  +  -47     =     -U27    "     * 

3oea  "P.  A.  M.'t"  "110"  come  from? 
nult  given  ia  applicable  where  the  weight 
ix  the  amount  of  rise  of  the  baili. 

T.  O.,  Bristol. 


-J-I.N  reply 
t  "P.  A.M." 

high-speed  gove 

it,  I  shoalil 


1885,  No.  2694?    If 
,nd  would  like  to  know  particular*  oon- 
uch  pleasure  in  inform- 
O.  T.  BullouBb. 


II.  i.   :.!,., in  , 

Possibly,  : 


o  a  querv  for  a  high-speed  spring  governor 
for  a  3H.P.  engine,  and  supposing  that  no 
a  practical    mechanic  would  attempt  to 

itry,  merely  giving  leading  dimensions, 
ime  time  1  attempted  to  illustrate  a  few 
ending  principles  of  spring  governor  de. 
thinking  that  the  reply  would  then  prove 
ile  nse  to  others.  No  doubt  the  whole 
if  governors  ia  fine  that  is  well  worthy  of 
tailed  treatment,  and  should  it  not  fall 
bands  of  those  poisetting  more  ability  and 
lure,  I  will  try  and  squeeze  out  the  time 
ittle  more  about  it  shortly.  In  the  mean- 
few  words  anent  "F.  A.  M.'s"  proposed 
>r,  which  he  tbinka  1  shall 
Nothing,  in  my  opinion, 
imply  ileoatnM  it  is  mull 


!  allied  a  toy  (imply 


i  of  tbe  a: 


It  Of  n 


to  weight  th 


e.")  It  is,  bowever,  proposed 
or  until  with  the  time  position 
ui  .iui  uutaawa  aa  (10.  This  speed  would  givt  - 
height  of  cone,  when  free  from  weight,  of  -Ti'Si..., 
and  tbe  weight  required  for  a  pair  of  Stilt  weighing 
■1571b.  each  would  be -471b.  This  ison  tbe  aisump- 
tion  that  the  lower  links  (not  thown  in"  P.  A.  M.'t  " 
diagram)    are  equal  in  length  to  the  arms,  maki 

the  balls  themselves  ia  th)  usual  manner  of  t 
Porter  governor.  If  this  it  not  so,  the  formula  foi 
the  centra  weight  will  require  modification,  il 
being  correct  only  if  the  sleeve  rises  twice  a>  fail 
as  the  balls.  I  am  afraid  that  this  very  diminutive 
affair  would  not  do  mnoh  in  tbe  way  of  valve 
moving.  Why,  however,  can  it  not  be  ran  al 
something  like  a  apeed,  say,  3ii0,  which  is  not  at  all 
high  for  so  small  a  governor?  The  weight  then 
required  (other  thingt  remaining  the  same)  would 
be  l'Glfilb.,  tbe  inoreaae  of  spaed  resulting  at  once 
in  a  governor  jnat  three  timet  aa  powerful.  Bat 
in  addition,  I  would  suggest  tbe  following  modifi- 
cation", which  wonld  be  hardly  noticeable,  and  yet 
would  greatly  enhance  its  capabilities :— Bills, 
1  Jin.  diameter  ;  weight,  '681b. ;  length  of  armt,  3in. ; 
angle  of  arms,  ii>°  at  mean  position  ;  height  of  cone 
unloaded,  2-7Qit>. ;  ditto  when  loaded  to  obtain  a 
speed  of  400,  -22in.;  centre  weight.  6081b.  Tbit 
would,  I  think,  probably  makea  workable  governor 
capable  of  dealing  with    a  valve   of   very  small 

altered  tba  angle  of  the  arzni  very  considerably. 
It  it  not  at  all  advisable  to  nlacc  the  arms  at  the 


sotly 


rapid  in  proportion  to  the  radial  movement  of  the 
balls.      Governors     so    arranged    are    certain    to 
"hunt"   if    they    have   anything  to  move.     "' 
reason  of  thia  ia  eaay  to  toe.    Tbe  centrifugal  f. 
variaa  aa  the  sine  of  the  angle  of  inclination  ; 
effect  of  the  weight  or  oenlripeUl  force  varie, 
the  eo  aine.     But  it  ia  absolutely  necessary  for  tbe 
stability  of  a  governor  that  the  latter  should  vary 
more  rapidly  than  the  former,  which  nan  not  be  the 
eaae  at  low  angles.     In  a  gravity  governor,  which 
in  thia  particular  differs  altogether  from  a  spring 
governor,  the  only  way  we  can  get  the  proportion 

quire  is  the  disposition  of  tbe  armt  at  suitable 

s.  In  practice  it  ia  found  that  45°  ia  a  very 
mient  angle  for  tbe  mean  poaition,  and  I 
would  strongly  advbe  that  the  arms  be  nut  placed 
*  any  lessor  inclination.  W.  J.  B. 


HID  extract  of   quebracho,    according 
•  in  Arch,  Jltd.  lltlgtt,  applied  to  ■  tri 
.  ulcer,  or  frost  bite,  ia  more  hea" 
iodoform.    On  evaporation  the  fluid 

tough  adhesive  brownish  cruit,  under  which  the 
,  :ocess  of  repair  goes  on  rapidly.  If  desired,  this 
oao  be  removed  by  toexing  in  warm  water. 


BEFIJES  TO  QUERIES. 

•J*  Jn  fieir  amteeri,  Corrvponitntt  are  retpeet- 
fully  rejueifed  la  mention,  in  tacA  inilaace,  (it  till* 
and  number  «/  lit  query  aikid. 

(68838.]— Bromine  Method    of   XstlmatlntT 

HtDsar.ua  in  Steel  (TJ.Q.)— In  reply  to  "II 
Penaeroao,"  the  following  lathe  bromine  method  of 
estimating  manganese  in  steel.  Take  2grm.  of 
sample,  dutolvt  in  oonc.  HCI  in  a  large  beaker  on. 
hot  plate  I  HNO,  ia  added  till  all  the  iron  il  con- 
verted into  ferrio  salt.  Evaporate  to  absolute  dry- 
nets,  re-dissolve  in  HCI  (cone),  and  a  few  drop* 
HKO, ;  dilute  to  SOOcc.,  and  heat  nearly  to  boiling  ; 
carefully  add  AmllO— all  iron  mast  be  in  ferrio 
atate  ;  add  AmHO  aa  long  aa  put.  redisaolves,  and 
until  liquor  is  a  dark  brown,  with  scales  on  ita  ear- 
face.  The  AmHO  mast  be  added  very  cautioualy, 
neutrality  of  solution  being  the  object.  Make  a 
solution  of  60grm.  ammonium  acetate  in  lGOocof 
water,  and  add  rJ6co.  of  thia  solution.  Tbe  liquor 
gets  nearly  black,  but  no  ppt. ;  boil  in  large  flask 
for  three  minutes,  and  allow  ppt.  to  settle;  filter, 
and  wash  with  boiling  water  ;  re-distulve  ppt,  in 
HCI  (oonc.)  with  a  little  UNO,,  dilate  to  SOOsc, 
boil,  and  re-preoipitate  with  AmHO  and  ammonium 
acetate  aa  before.  Mix  filtrates,  evaporate  to  about 
fioi.,  filter,  and  waab.  Cool  filtrate,  add  8  or  toe. 
bromine,  a  little  at  a  time,  until  liquor  ia  strongly 
coloured  with  the  bromine ;  add  exeeaa  AmHO 
(sp.  gr.  '8801.  The  manganese  it  ppd.  in  dark  brown 
flocks ;  boil,  let   it  settle,   filter  through  Swedish 

taper,  wash  with  boiling  water,  dry,  detach  ppt. 
rom  filter  paper,  and  ignite  filter  paper  separately  ; 
ignite  ppt.  over  blowpipe,  weigh  aa  Mn,0, ; 
multiply  weight  by  '7205,  and  then  by  oO,  and  the 
result  is  the  percentage  of  manganese.  Thia  Mn,0( 
should  afterwards  be  qualitatively  tested  for  Fa 
with  K,PeCy,;  should  iron  be  present  manipula- 
tion baa  been  faulty.  Tba  former  put  of  tbit  query 
I  am  unable  to  anawer,  having  never  tried  the 
method.  I  fail  to  find  it  in  "  Fresenius."  I  fanny 
tbe  barium  metbnd  of  estimating  sulphur  in  steel 
ia  moat  uied.— V.  L  A.,  Pilgrun'i  Rest,  Sontrt 
Africa,  March  IB. 

[64066.]— Gold  WorWdaT.— In  answerto  query 
64066,  p.  400,  sorry  I  didn't  tee  thia  query  before. 
In  anawer  to  1.  "Traveller"  should  first  vary  care- 
fully scrape  tbe  amalgam  from  his  tables  with 
suitable  scraper  of  steel  told  saw  plate  is  the  best). 
Having  carefully  scraped  hie  plates,  he  should  next 
rnb  them  down  with  mercury  into  the  table  wells. 
Tbe  amalgam  should  then  be  cleaned  by  mixing  it 
in  the  following  proportions  with  mercury.  Say 
there  are  1,000  onncee  of  amalgam,  place  thia  in  an 
enamelled  iron  bnoket  and  poor  over  it  about  2001b. 
of  mercury  aaturated  with  gold,  add  clean  water, 
and  work  the  amalfiam  up  in  the  mercury  with  tbe 
finger  until  all  tbe  dirt,  pyrites,  A'C,  are  separated 
and  floating  on  the  mercury,  clean  off  carefully 
with  a  sponge  until  not  a  speck  can  be  seen,  and 
preserve  the  cleanings  or  "  skimmings  "  for  further 
treatment.  When  the  meronry  is  cleaned,  squeeze 
it  through  a  double  thickness  of  very  dense,  strong 
oalioo.  Not  more  than  UOlb.  should  be  squeezed  at 
a  lime.  The  amalgam  should  be  left  clean,  hard, 
and  bright  in  the  calico.  When  all  tbe  amalgam 
has  been  so  obtained,  it  is  retorted  in  specially  con- 
structed retorts,  and  tbe  meroury  condensed  and 
'  in  upon  the  tablet.  I  have  no  doubt  your 
seen  a   mercury  retort,  at  I  presume 

illt.'  When    the    mercury   it    driven  off.  tbe 

gold  ia  left  behind  on  tbe  retort.  This  retorted 
gold  is  then  melted  and  cut  into  bars.  In  the 
melting,  impurities  tuch  aa  iron  are  removed  by 
adding  a  little  borax  before  tbe  commencement  of 
tbe  operation.  W  ben  the  bar  ia  cast  the  borax  and 
imparities  may  be  aoraped  or  diiiolved  off  ita  •ar- 
faoe.  2.  The  amalgamation  of  copper  plates  for 
gold-saving  purposes  ia  not  an  affair  which  can  be 
picked  up  by  merely  getting  an  answer  to  a  query  ; 
it  requires  practice.  The  copper  plate  is  first  cut 
to  the  size  required,  and  boles  are  drilled  at  various 
distances  and  countersunk  for  the  insertion  of 
copper  screws  to  fasten  tha  platea  down.  Tha 
plate  it  then  fastened  down  and  scoured  with 
pumice  or  Bath  brink  until  it  abines  like  a  mirror. 
It  is  then  carefully  yaahed  with  strong  caustic 
soda  to  remove  grease  stains.  All  traces  of  aoda 
having  been  removed,  tba  hauda  ahould  be  cased  in 
indiarubber  gloves  and  tbe  plate  should  then  be 
rubbed    over   with    cyanide    of    potassium.     One 


from  his  q1 


hloride,   to  prevent  oxidation,  and  meroury,  and 
ub  in  well.    Then,  for  every  square  foot  of  plate 
rub  in  one  ounce  of  gold  amalgam.    Pm sided  there 
fairly  good  ore  to  past  over  it,  this  plate  should- 
be  set  and    bright  in   24  hour*.    Plates   for   thia 
purpose  are  made  specially  of  thoroughly  annealed 
'  porona  copper.    The  belt  way  to  anneal  copper 
smalga mating  purpsiei  it  to  beat  it  over  a  char- 
coal fire  till  dry  wood  will  ignite  when  brought  in. 
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contact  with  the  upper  side.  Yomr  querist  need 
not  be  alarmed  if  hii  plate  shows  all  the  colours  of 
the  rainbow  for  a  day  or  two.  He  should  sponge 
it  down  during  work  about  every  four  hours,  and 
rub  in  a  little  more  gold  amalgam.  With  care 
nearly  all  the  amalgam  so  used  can  be  recovered.  I 
have  a  case  in  my  mind  of  the  setting  of  50sq.ft.of 
elates  with  25oz.  of  gold  amalgam,  and  of  these 
Idoa.  were  recovered.  The  plates  were  clear  of  all 
stain,  and  bright  in  24  hours ;  but  then  the  ore  was 
a  good  one.— V.  L  A.,  Pilgrim's  Best,  March  18. 

[64180.]— Oval  Tab.— If  you  have  a  lot  of  these 
to  make,  why  not  get  large  trusses  made  ?  But  if 
you  only  have  one  to  make,  try  the  following  plan 
that  my  father  did : — He  took  the  staves  and  out  a 
saw  slit  for  the  groove ;  then  bored  a  small  hole  on 
each  side  of  the  staves  to  take  pegs.  He  struok  the 
bottom  in  the  ordinary  way,  eight  times  instead  of 
six.  as  in  circle.  When  he  had  got  the  bottom 
right,  he  took  the  staves  and  pegs,  fitted  the  saw 
•lit  to  the  bottom,  and  pegged  one  stave  to  the 
other  to  keep  them  in  their  place,  then  hooped  it 
up.  The  tub  has  been  in  use  over  ten  years.  If 
my  friend  does  not  quite  see  how  to  do  it,  if  he 
will  write  again  I  will  write  off  to  my  father  and 
ask  his  opinion.— J.  Hy.  Wilson. 

[64266.]— Befleoting  Telescope.— Silver-on- 
class,  decidedly.  It  is  much  cheaper,  easier  to  work, 
lighter,  and,  weight  for  weight,  more  rigid  than 
speculum  metal.  Six  inches  Is  as  large  as  ought  to 
be  attempted  at  first.— MOONSTARER. 

[64266.1— Befleoting  Telescope.—"  Esne  Cara- 
lita"  will  find  detailed  information  in  Vol.  X., 
BUG.  MECH.,  and  the  fullest  and  most  complete  in- 
structions in  Vol.  XXX.  and  following  volumes, 
about  fifty  letters  in  all,  by  Mr.  Wassell.  A  dia- 
meter of  Bin.  is  very  suitable  for  a  first  attempt. — 
J.  C.  LlXSCOTT. 

[64859.]— Wheatmeal  Bread.  —  Under  the 
above  heading,  MB.  G."  asks  an  important  ques- 
tion— namely,  Does  bran  pass  through  the  human 
body  unchanged,  Ac.  ?  I  should  reply,  Yes  ;  and 
then  he  goes  on  in  a  manner  similar  to  this: 
41  White  flour  is  good;  bran,  which  nature  asso- 
ciates with  white  flour,  is  not  consumed  by  the 
body ;  therefore  it  ought  not  to  be  eaten.**  The 
same  idea  could  be  applied  to  another  function  of 
the  body — namely,  respiration :  "  Oxygen  is  good ; 
nitrogen,  which  is  connected  with  it,  is  not  con- 
sumed " j  therefore  we  should  not  breathe  it.  The 
fact  of  the  matter  is  this :  food  requires  to  be 
diluted  with  negative  matter.  People  can  drink 
wine  with  profit  and  impunity ;  but  the  moment 
they  touch  alcohol  they  become  devilised.  Another 
reason  why  bran  should  be  eaten  is  because  of  its 
antiseptics!  properties,  rendering  the  stomach,  as 
it  does,  impregnable  against  the  attacks  of  germs 
—the  one  great  enemy,  according  to  the  doctors, 
the  human  race  have  to  contend  with.  In  conclu- 
sion, I  can  assure  "  B.  6."  that  the  diarrhoea  he 
complains  of  disappears  after  the  third  day,  leaving 
the  body  all  the  better  for  it— VEGETARIAN. 

[64869.]— Wheatmeal  Bread.— Though  reply- 
ing to  a  query,  I  did  not  intend  being  drawn  into  a 
correspondence.  But  "  B.  G.'s  "  question  is  such 
a  reasonable  one  from  what  I  think  to  be  his 
standpoint,  that  I  will  in  this  case  reply.  It  is 
quite  true  that  whole  wheatmeal  bread  does  favour 
a  more  rapid  peristaltic  motion  of  the  bowels ;  but 
to  say  it  causes  diarrhoea  (frequent  evacuations  of 
a  diseased  kind)  is  a  mistake.  Of  course,  if  he 
•imply  means  the  evacuations  were  more  frequent, 
we  may  say  no  more,  as  other  foods  will  produce 
the  same  effect  on  a  system  that  has  a  healthy 
balance.  The  main  inquiry  of  "  B.  6.*'  seems  to 
be,  Does  the  bran  of  wheat  pass  through  the  system 
practically  unchanged  ?  I  answer,  Certainly  not, 
if  the  person  has  got  any  teeth  for  chewing,  or 
saliva  as  a  solvent,  and  gastrio  juice  for  digestion, 
and  each  and  every  process  has  been  brought  to 
bear.  The  woody  fibre  does  pass  through  intact 
(practically),  yet  that  gets  somewhat  softened  and 
curled  up.  "B.  G."  says  it  is  needless  to  put 
indigestible  husks  into  bread.  Why  does  he  not 
say  the  same  of  other  foods  as  well  ?  It  would  be 
just  as  reasonable.  I  will  endeavour  to  show  him 
it  is  necessary  that  other  than  digestible  matter 
should  be  mixed  with  food.  The  first  and  fore- 
most reason  is,  that  food  is  too  dense  and  concen- 
trated without  such  husks,  forming  a  sticky,  clay- 
like substance  which  coats  over  the  surface  of  the 
intestines,  which  no  purgatives  have  the  power  to 
remove  when  once  constipation  has  thoroughly  set 
in.  Secondly,  bread  made  from  fine  flour  does  not 
encourage  chewing,  excepting  the  crust ;  henoe 
people  do  not  masticate  sufficiently  to  get  a  modi- 
cum of  saliva  from  the  glands  to  flow  it  down  into 
the  kitchen  of  the  body,  and  have,  as  a  consequence, 
to  get  into  the  bad  habit  of  drinking  tea,  Ac,  to 
wash  such  dry  foods  down.  Thirdly,  light,  innu- 
tritions matter  like  bran  saves  a  healthy  stomach 
from  real  excess  in  feeding,  giving  a  sense  of 
repletion  and  timely  warning.  Fourthly,  I  believe 
it  is  equally  as  beneficial  for  the  stomach  as  the 
intestines,  and  in  the  same  way  by  giving  a  gentle 
but  sufficient  scouring.  Fifthly,  pill  manufactories 
might  soon  be  non  est  if  real  bread  (natural  bread, 


I  call  it)  were  used.  I  think  sometimes  we  get 
astray,  even  when  we  have  reasoned  most,  in  some 
things,  and  that  there  is  some  truth  in  the  lines — 

"Seasoning  at  every  step  he  treads, 
Man  yet  mistakes  his  way  j 
While  meaner  things  whom  instinct  leads 
Are  rarely  known  to  stray.** 

— Hygienist. 

[6488?.]— Turbine  or  Water-wheel.— Might  I 
ask  "  A.  J."  how  he  would  use  up  all  the  water  in 
a  stream,  the  head  of  whioh  might  oc  8ft.  or  8ft.  6in. 
in  the  morning  at  commencing  work,  and  after 
eight  or  nine  hours  (in  dry  or  short-water  seasons  J 
the  head  is  nil  ?  He  ought  to  have  felt  assured 
there  was  a  good  reason  for  it,  whioh  I  hope  he 
will  now  see.  I  shoulc  like  to  know  what  town  in 
the  South  of  England  the  noted  maker  of  water- 
wheels  alluded  to  hailed  from.— MILLWRIGHT. 

[64424.]— Telescope.— While  thanking  "Solar 
Radiance  for  his  reply,  he  has  failed  to  grasp  the 
purport  of  my  query.  I  beg  once  more  to  refer 
him  to  his  diagram  on  page  36,  which  seemed  to 
me  to  be  incorrectly  drawn,  as  the  combination 
there  shown  would  apparently  have  no  converging 
effect  whatever.  My  doubt  is  now  confirmed  b> 
his  own  statement — viz.,  "when  the  angle  of 
incidence  is  90°  the  ray  passes  through  as  if  the 
glass  were  not  in  its  path  \  but  then  that  is  pre- 
cisely what  does  not  happen  in  the  diagram.  Mind, 
it  is  the  sketch,  and  not  the  statement,  that  I 
question.  It  may  be  possible  to  construct  an 
objective  plane  on  both  sides  that  will  throw  a 
picture,  but  it  will  be  a  sorry  picture  I  should 
imagine.  Will  "F.R.A.S."  kindly  give  us  the 
benefit  of  his  opinion  upon  the  diagram  in  question, 
as  it  was  specially  drawn  for  his  edification? — 
H.  H. 

[64493.1 — Shooting. — Many  books  have  been 
published  on  rifle-shooting,  and  are  advertised  in 
the  service  papers — i.e.,  the  Volunteer  Service 
Gazette  and  the  Volunteer  Record,  to  which  I  refer 
the  querist  for  particulars. — Wm.  JOHN  Grey, 
F.C.S.,  Staff-Sergt.  5th  V.  B.  Durham  Light 
Infantry,  Hon.  Bee.  Derwent  Rifle  Club. 

L64647.]— Problem.— It  is  due  to  "  J.  C."  to  say 
that  his  reply  on  p.  85  is  quite  correct  as  the 
question  was  worded.  I  overlooked  the  word 
44  originally,*'  and  therefore  it  is  very  likely  my  reply 
was  not  what  "  Beymond  "  wanted.  I  should  like 
also  to  thank  "  B.  L.  6.'*  for  his  correction  (p.  129) 
of  my  statement.  I  ought  to  have  said  that  22  ana 
922  were  the  smallest  and  greatest  available  even 
numbers  when  the  sixteen  numbers  form  an  arith- 
metical series  without  a  break. — F.  S.  S. 

J  64547.] — Problem.— I  am  muoh  obliged  to 
.  G."  and  "  F.  S.  S."  for  noticing  my  query,  and 
also  to  "  E.  L.  G."  The  latter  asserts  that  only  11 
arrangements  are  possible,  but  does  not  offer  any 
proof.  By  following  a  process  of  reasoning  similar 
to  that  of  "  J.  G.,'*  I  obtain  a  result  of  190,899,411, 
which  agrees  very  closely  with  his — viz.,  190,902.411, 
a  difference  of  only  3.  I  have  gone  most  carefully 
over  the  calculation,  but  can  detect  no  error.  I 
should  be  glad  if  "  J.  G."  would  go  over  his  again 
and  let  me  know  result.  The  following  are  the 
values  I  obtain  from  2  to  12 : — 


212*  F.  than  at  32°  F-  and  that  it  is  hex 
oeption  to  the  general  law.  Imagining  t 
edge  to  be  a  wire  of  extreme  tenuity,  it  ii 
that  the  prinoiple  of  Clerk  Maxwell's  ex 
the  general  law  is  applicable  to  it,  and  ti 
become  more  rigid  when  dipped  in  boE 
and  will  thus  do  its  shaving  work  mon 
A.  F.  Baker. 

[64629.]— Fresners  Bhomb.— Is  this 
the  microscope  at  all  ?  If  so,  it  most  *c 
Nicol  prism,  1  think.— J.  T. 

[64638.1— Didymiom.— An  account  oJ 
ponents  of  didymium  will  no  doubt  be  foe 
Chemical  News,  and  I  remember  seeii 
about  them  some  time  ago  in  these  pag< 
are,  of  course,  of  interest  mainly  to  the  I 
chemistry. — F.  I.  G. 

[64646.]— Beeervoir.— From  the  qu 
would  appear  that  the  querist  includes 
M  reservoirs,"  and  perhaps  the  largest  is 
dook  of  the  Albert  ana  Victoria  Dock 
Thames,  or  one  of  the  Bute  Docks  at  < 
one  of  the  Floats  at  Birkenhead.  Let  ti 
look  through  Harcourt's  "  Harbours  am 
published  by  the  Clarendon  Press.  Vyrr 
voir  (1,115  acres)  will  be  about  the  bigge 
voir"  when  completed;  but  perhaps  tfa 
what  is  wanted. — S.  M.  P. 

[64670.]— Stain  from  Oak.— Water-ri 
do ;  but  why  not  varnish  the  oak  ? — J.  E 

H.W 
knowp 
is  made 


[64705.]— Turkieh  Bath.—"  T. 
obliged  to  "  J.  R."  for  wishing  to  1 
of  the  bath-heating  stove. 
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No.  of  objects. 

No.  of  combinations  in  a  line. 

2 

1 

8 

3 

4 

11 

5 

53 

6 

309 

7 

2,119 

8. 

16,687 

9 

148,329 

10 

1,468,457 

11 

16,019,531 

12 

190,899,411 

and  the  outer  skin  is  made  of  thin  sheet-: 
millimetre  in  thickness;    the  length  is 
and  the  sheet  making  the  outer  skin  i 
metres.    The  stove  is  built  into  a  wall.  4 
being  in  the  wall,  the  balance  of  length 
the  heated  chamber.    Thus  it  is  stoked 
outer  room,  and  no  dirt  is  brought  into 
proper.    The  grill  or  firebox  is  made  of 
maae  on  an  iron  stand,  with  thick  sheet-ii 
sides  to  keen  fire  from  sides  of  skin.   ' 
used  is  wood  to  light  and  coal   after, 
gives  such  a  good  heat  as  coal,  and  wooc 
too  quick,  and  the  heat  goes  down  at  on 
of  the  samples  of  the   sheet-iron  skin 
easily,  in  thirty-five  minutes,  with  abort 


I  have  not  yet  solved  the  ciroular  arrangement. — 
Beymond. 

[64668.]— Kiln.— "  F.  T."  had  best  pay  a  visit 
to  the  nearest  pottery  or  brickworks,  and  see  for 
himself  how  kilns  or  ovens  are  built  or  made.  He 
could  then  suit  himself  as  to  size  and  shape  of  his 
kiln.  All  china-clay  ware  should  be  placed  in 
saggars,  and  embedded  in  ground  flint  for  firing. 
As  biscuit  or  day  china  requires  firing  until  it  is 
vitrefied,  I  doubt  if  terracotta  would  stand  the 
heat.  The  time  of  drying  depends  on  the  thickness 
of  the  articles.— Potter. 

[64599. J — Bazora. — It  is  a  fact  that  if  the  razor 
is  dipped  in  boiling  water  it  will  shave  better.  I 
did  not  believe  it  till  I  tried  it,  and  found  it  to  be 
so.  It  is  plain  that  the  hot  water  cannot  make  the 
razor  sharper,  its  effect  must  be  to  make  the  edge 
stiff er  and  more  unyielding.  This  appears  at  vari- 
ance with  the  law  of  nature,  that  as  temperature 
rises  rigidity  decreases.  At  one  time  I  thought 
that  the  expansion  of  the  volume  of  metal  in  the 
back  of  the  razor  might  have  had  some  straining 
effect  on  the  slender  edge ;  but  my  mind  was  not 
set  at  rest  until  I  found  accidentally  a  passage  in 
Glerk  Maxwell's  (t Theory  of  Heat"  (page  18), 
whereby  it  iappeared  that  steel  wire  is  staffer  at 


wood  to  start  and  coal,  180*  F. ;  the  ot 
double  the  fuel,  would  only  give  me  abo 
I  want  a  porous  iron  to  let  out  the  heat 
the  worst  possible  sheet-iron  that  can  be 
Belgian  iron  is  ductile,  and  will  not  le 
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>n*  of  ihese  skins.  I  hid  On  upper  »uc- 
m  a  red  heat,  with  the  other  •carosly  * 
bef  cannot  tell  here  why  this  is.  Can 
n  me  whit  bid  description  o(  iron  I  can 
1 1  believe,  after  ninny-  tents'  experienae 
b  bathe,  t.hflt  tbii  in  the  simplest  end  belt 
a  nee-— T.  H.  W. 

;  -Paint  for  Bicycles.— A  good  and 
an  for  this  purpose  can  be  made  by  melt- 
it  aephaltum  in  a  pan  and  thinning  with 
i  to  the  consistency  of  patnt.  Give  the 
coat*.  Take  care  that  the  aaphaltum  it 
Egyptian,  which  will  cost  about  tenpeuca 
sg  a  ponnd.— T.  CLAHKE. 
|— Telephone.— Re-ply  about  80  yards 
'ered  wire  ■008in.  !□  diameter,  giving  a 
of  about  40  ohms  in  eaoh  instrument. — 

—Bleached  Faint.— The  common  green 
e  not  durable  under  any  oironmetancei. 
iraljy  consist  of  a  green,  struck  on  berytes , 
rften  aniline  colours  are  used  to  make  a 
;reen.  The  beet  green  to  stand  a  strong 
mineral  green,  which  costs  about  two 
a  pound.  This  is  tha  oolonr  used  by 
blind  makers.— T.  Clarke. 

|—  Defective  Bleotro-TflaFrnet.— I  have 
;be  three  correspondents  very  much  who 
ied  to  the  above  query.  I  bad  my  own 
mt  the  east  iron.  What  my  friend  wants 
strong  el ectro- magnet  having  a  large 
surface — say,  B  or  4in.  square.  Now,  if 
erren-Maycock  wonld  kindly  >ay  how  this 
it  obtained,  I  shall  feel  greatly  obliged. 
:onght-iron  tubing  Sited  with  Norwegian 
e,  and  covered  with  No.  16  o.o.w.  do  ?  or 
re  bundle  alone  withant  tube,  be  better, 
Norwegian  bar  large  aiie  t  I  presume 
bobbins  joined  by  and  piece  would  be 
to  get  tha  full  power.  Would  Mr.  May- 
say  the  proportion  of  weight  of  o.o.  wire 
iron,  or  the  best  dimensions  of  iron  por- 
lengtb  of  wire  necessary  to  give  the 
nil  over  a  lurface  of  about  4  by  4in.  with 
mite  quart  cell;,  or  as  many  more  as  may 
iry  ;  and  also  where  the  best  Norwegian 
ih  iron  for  this  olais  of  work  can  be 
I  hope  this  will  not  be  trespassing  too 
your    correspondent's    good    nature.  — 

1-DytaeT  by  an  Effort  of  Will.— In 
irt  and  Camp  ot  Ilunieet  Singh,"  a  book 
1  the  Hon.  Captain  Osborne,  then  military 
to  hie  consiu,  Lord  Auckland,  Uovernor- 
if  India,  there  is  a  fall  account  of  the 
iO  died  at  will.  1  can  remember  many 
claimants  to  eimil  ir  powers  in  various 
[indooatan  as  describeduy  their  disciples; 
d  their  performances,  though 
'_1J  ~ie  there  was  no  tiiokery 


Ipeans  have 
iibition.— lit 


|— Photography— View  Meter— Cor- 
-For  "  eliding  -  valve  "  read  "sliding 
JaC,  Fly  mouth. 


3  =  OB  =  80~  yards.  ProdaoY B  C  to P 
P  ^  40  yards.  Then  PA  -  60  and  P  B 
la.  I  find  that  the  elements  of  analytical 
give  a  much  easier  solution. — J.  Geo. 
>a,  B.A.,  lJ.Sc. 
|— KesnurlnsT  Building. 


thei 


,   -nlQti,. 


»  64764 
alfof  the  work- 
21  was  tacked  on  to  S47U4,  and  the  first 
ely  omitted.    As  the  solution  I  sent  may 


Where  x  denotes  the  side  A  B   of  tha  building. 

Now  a  +  >3  +  90°  -  360° 

.-.  a  =  360  -  ('.10  +  13) 

,\  cos.a-oOs.J3G0-  (00  +  ^)1  -  oca.  (90  +  0) 

.-.  cue.  a  =  ~  sin.  tj 

.    (a**  —  2000)'  =        _   fj«-  3.100)* 

(BOij*        =       ~         (Boi)1 
.-.  tjfl  -  2,000)'  =  6.400*'  -  (.rt  -  3,800}° 
,-.  x<  -  4,OO0j»+  4,000,000  =  6,400i'-i'+ 6,600*' 

-  10,890,000 
.-.  ir»  _  n.OOOjr'  =  -  14,890.000 
.-.  x*  -  S^Oi*  =  -  7,445,000 

.'.  x*  -  &,&Wx-  t-  {4,2m;-=-  7,-1  lli.OOO  +  18,003,600 
=  10,617,000 
t  9,258-4  nearly 
e\358M   =   7,508-4,  or  991-G  yards 


-*,!l 


ir  is  the  only 


Since  z*  must  be  leu  than  GO9,  thi 
admissi  ble  val  ue. 
.'.  *  -*  «/3£T3  -  31 -S  or  3IJ  yards  nearly. 
I  am  glad  to  fee  that  1  arrive  at  about  the  same 
result  as  Capfc  Bsttersby,  though  I  must  demur  a 
little  to  bis  remarks  on  analytical  methods.  I 
think  that  many  trials  wonld  have  to  be  made,  and 
many  measurements  taken,  before  ha  got  the  fides 
B  A,  B  C  of  bis  wooden  squsre  absolutely  equal, 
and,  ss  these  trials  would  all  take  time,  I  fall  to 
sea  tbe  advantage  which  his  method  may  bats. 
Tbe  analytical  method  will  at  all  events  give  a 
result  either  absolutely  aocn{ate,  or  as  accurate  as 
we  please,  whereas  the  graphic  method  he  adopts 
can  only  be  approximate.  Again,  ha  gets  his  re- 
sult to  about  32  yards;  I  get  mine  to  31 1  nearly. 
If  tha  aide  were  32  yards,  ths  area  would  be  1,024 
"tha  side  ware  SI' 
ar  as  possible  B_ 

ii  square  yards  :  a  conai 

if  tbe  land  was  to  be  sold  for  building  purposes, 
at,  letns  say.  the  sum  of  but  £S  pec  aquare  yard. — 
S.  RBPTOX. 

[64880.  J-TJelta  Metal. -If  "  Metallurgist"  is 
a  metallurgist,  I  should  think  he  would  be  in  the 
habit  of  looking  in  the  technical  papers  ;  but  he 
certainly  does  not  do  Bo.  On  reading  ms  remarks 
on  tbis  alloy,  he  says  the  price  is  24  times  that  of 
brass.  If  he  refers  to  the  price  lists  in  the 
technical  papers,  he  will  aee  at  once  it  is  only  the 
price  of  ordinary  good  hrnsi,  and  under  the  price  of 
gun-metal,  I  can  endorse  whatsume  of  your  other 
correspondents  soy  as  to  easy  n — '— 
its  strength  is  superior  to  steel, 
verdigri-      * 

[6484*.]— Sloctro-Branalng:.— 1.  Yon  can  get 
a  deposit  of  iin.  by  taking  the  articles  out  of  the 
solution  and  scratch- brushing  them  every  five 
minutes  or  so.  2.  You  have  probably  failed  by  not 
doing  so.  Use  as  large  a  current  aa  possible. 
Elmore  dynamos  are  generally  connected  in  simple 
aeries  for  brassing.  Too  much  E.M.F.  and  not 
enough  C  for  heavy  deposits. — Bun. 

[64847.]— Fuller'*  Battery.— "  M.M.I.So.S." 
eiaotly  desoribed  my  first  experiences  with  this 
cell,  grannie  form,  made  op  with  aulp.  Acid  and 
chlor.  ammonia  in  tbe  porous  put  ■  hut  I  substituted 
hydroehlorio  acid,  sat.  solution  of  pot.  bichromate, 
and  water  in  equal  parts  for  outer,  and  a  solution 
of  sine  chloride  of  about  equal  apecific  gravity  in 

Edcous  cell,  with  freedom  from  such  troubles.  This 
attery  continued  in  full  strength,  giving  about 
1" 6  volt  per  cell  for  nearly  a  fortnight,  lighting 
!-mps  and  doing  other  work  intermittently,  but  it 
continued  operating  all  1  wanted  from  it,  except 
lighting  for  about  three  mouths.  The  linos 
suffered  badly,  however,  aa  described  by  Mr. 
Perren-Msyoock,  page  132,  and  I  shall  ia  future 

fareffin  the  pots  in  strips  longitudinally  ;  bat  first 
would  like  to  bear  of  the  probable  losa  of  current 
from  Mr.  Perren-Maycoak,  who  appears  to  have 
soma  jxperlenee  of  this  arrangement.  The  sines 
for  this  form  of  cell  should  always  be  oast  in  the 
form  of  a  pillar  with  large  base.  They  appear  to 
be  acted  upon  most  at  the  bottom  of  tha  cell. — 
3EPTESTB10S. 

[64873.]— Cement  for  Glass  and  Braes.— 
Scientific  Amtriam  reftiinmends  silicate  of  soda  for 
this  purpose. — Wolfbsbuttel. 

[6-1873.]— Cement  for  Class  and  Brae*.— 
Boil  one  part  caustic  soda,  three  parts  rosin,  five 

Earta  of  water;  then  knead  this  rosin  soap  with 
alf  its  weight  of  fresh  plaster  of  Paris.  This 
oement  will  stand  petroleum.  Oruse  fresh  plaster 
of  Paris  mixed  with  a  solution  of  gum-arabic. 
Both  must  be  used  ae  soon  as  mixed.— J.  W.  M. 


[64872.]— Elaotro-<Jildln»T.— Dissolve  fi 


1  gold 


kglSJ 

(old  to  the  gallon  of  solution  ia  good  strength,  and 
with  proper  battery  will  give  a  rich  oolonr.    Use 

J  old  anode.  If  a  silver  solntion  ie  maant  by  the 
seond  part  of  the  above  query,  add  bisulphide  of 
aarbun  to  get  a  bright  deposit.  Add  oommon  salt> 
for  a  chalky  one.-il.TLl. 

[64874.]— Olaalna;  China,— The  following  ar* 
the  materials  used,  and  method  of  using: — Fritt> 
15  parts;  Cornwall  stone,  25;  Hint,  20;  Pari* 
fThiting,  50;  borax.  Pass  the  whole  through  * 
riddle  ( jin.  mesh),  well  mix,  and  put  it  into  saggar* 
lined  with  Mint;  calcine  in  kiln  to  glass.  When 
calcined,  clean   OS  all  the   flint  possible,  roughly 

Jonnd,  sad  to  100  parts  of  fritt  add  10  parte  stone, 
0  Hint,  4u  white-leadj  and  loi.  Cobalt  blue.  Grind 
the  whole  together  in  water  to  an  impalpable) 
powder.  Before  applying  to  the  ware,  pass  th* 
glaxe  fin  a  slop  stats)  through  a  very  fine  sieve. 
The  glaze  mast  be  so  thick  that  when  the  ware  i* 
dipped  into  it  the  glare  will  not  run  in  streaks. 
For  brown,  use  manganese,  or  chromate  of  iron, 
1  part  oolonr  to  10  parts  glaie.  The  following  is  a 
brown  glasefor  common  earthenware: — H61b,  red- 
lead,  121b.  stone,  Gib,  flint,  71b.  manganese;  well 
mix  in  water  and  sift.  In  both  glases  th*  war* 
mnat  be  planed  in  saggars  fur  firing. — POTTEB. 
■  [  G488  2.] — Xleotro-  D  epoelUns .— H  SB  AT  0  ia.— 
In  the  preparation  of  tha  gold  solution  it  should 
read  "60  grammes  of  potasaium  oyanide,"  no6 
"50  grains  of  potassium  oyanide.'' — M.  IsADEK, 

[64882.]— Bleatro-Depoaltlns;.  —  Gilding :  ee* 
Eleotro-Gildiog,  -;i.,72.  SHu-ring:  Dissolve  silver 
in  nitric  acid,  precipitate  with  cyanide,  filter;  and 
redlssolve  in  eyanids ;  '-01.  of  silver  to  the  gallon 
of  solution.  Copper  :  Dissolve  copper  sulphate  ia 
water,  add  to  saturated  solution,  quarter  Water  and 
..  drop  of  sulphuric  acid.  No  use  for  iron  goods. 
Tosolphate  solution  ad  J  cyanide  ;  collect  and  wish, 
precipitate,  and  redisiolve  in  cyanide  solution. 
Work  hot— 10  cells,  Daniell's,  in  series— till  coated, 
then  finish  plating  in  the  sulphate  solution. — 
Bull 

[64891.]— Hoar  Hal  Floor*  —  Correction.— 
For  *"  walked  all  tbe  great  hospital  floors :  in 
Europe/'  please  read  "  walked  all  the  great  hospi- 
tals in  Europe." — B.SO.,  Plymouth. 

[64891.]— Hospital  Floors—  Thu  belt  way  to 


by  "Bertha"  ia  tu  give  the  floor  about 
three  coals  of  the  following  varnish : — Dissolve 
Scio  turps,  also  known  as  pistaohia  gum,  in  tur- 
pentine, to  the  consistency  of  varnish,  and  mix 
three  quarts  of  this  varnish  to  one  of  sbcllao  var- 
nish. This  mixture  will  he  cheaper  than  a  good 
hard  oak  varnish.  In  appearance  it  will  be  equal 
to  any  other,  and  it  will  not  yield  to  the  action  of 
soap  or  soda.  This  is  about  the  only  varnish  that) 
possesses  this  property.— T.  Clause. 

[648:>4.]  — White  Enamel  for  Iron.— For 
small  pieces  ot  iron,  a  simple  enamel  ia  made  of 
4  parte  red  or  white  lead,  1  pint  flint,  1  pint  oxide 
of  tin.  If  you  have  convviii*'] ■■■  I'.'  1;  1  l ml  1  ti ■_;,  thi* 
ia  a  good  enamel : — lib.  lead,  lib.  oxide  of  tin,  lib. 
calcined  felspar,  Jib.  flint,  ijb.  borax ;  weU  mix, 
calcine  to  glass,  and  grind. — Potteb, 

I  648BG.]— Mioro  polnriaoope.— Yes  ;  thin  glasl 
makes  a  very  good  polarisoope.  Round  ones  ar* 
not  so  good  as  elliptical  or  oblong  iquare  ones.  To 
make  one,  proceed  as  follows  :  Make  two  brown- 
paper  tubes  by  rolling  stout  brown  paper  round 
a  cylinder,  and  gluing  together  with  thin  glue. 
Let  these  be  of  snob  a  aize  that  the  one  alios  easily 
into  the  main  tube  of  tbe  microscope  (when  th* 
eyepiece  is  removed),  while  the  other  fits  the  cir- 
cular aperture  in  the  stage.  To  this  latter  tuusb 
be  glued  a  circular  rim   or   flange,  to  prevent  it 


I 


falling  right  through  the  hole  in  the  stage.  Soir 
make  two  smaller  tnbea,  about  ;,th  of  an  inch  thick, 
will  jort  fit  tightlyinto  tbetubos  previously 
.    Let  these  latter   dry  thoroughly.     Whan 

dry,  divide  each  one  of  theae  latter  into  two 

tube*,  by  a  diagonal  cat,  at  an   angle  of  67°  from 
ths  base  of  the  tube.    Glue  one  of  these  cross-on* 
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Smcm  into  *ach  of  the  larger  tubei.  Sat  Hide  to 
ry.  Wipe  carefully,  with  ■  wish  leather,  40  thin 
cover  glasses,  of  such  shape  and  site  u  will  easily 
■lip  into  the  tab*  and  rest  on  the  diagonal  ledge. 
Put  30  mob  glaaies  in  each  tnba.  Put  a  little  glue 
on  the  remaing  two  diagODally-ent  tubea,  and  push 
then  in  the  larger  tube.— 3.  BottOne. 

[64897.]— Indicator  Dlijram.- Perhspi  it'i 
the  fault  of  the  indicator  instrument.  Too  ihauld 
clean  it  well,  and  see  that  there  ii  no  unueoeiaery 
stillness  about  it ;  then  lubricate  it,  and  after  at- 
taching it  to  cylinder,  open  the  ■team-cook,  and  let 
it  work  up  and  down  a  few  times.  Then  take  a 
copy,  and  if  It  ia  do  batter,  the  fanlt  ii  either  a 
leaky  slide- valve  face  or  leaky  piston-ring,  or  water 
getting  at  indicator  piston.  Take  tbe  governor! 
out  ofgear  when  taking  diagram!. — F.  C 

[64898.]  —  Strength  of  Cast-iron  Pipe.— 
Yonr  o.-irun  T  will  be  quite  aafe  at  fiOlb.,  ai  burst- 
ing prennre  ia  2343751b.;  eoniidered  aafe  at  half 
that  pressure— ARTS  on  Bird,  Brandon. 

[64900.]— Blaat  Fan  far  Smith's  Fire*.— The 
following  may  perhaps  be  of  aervioe  to  "P.  B.  P."  : 
— lib,  of  MM  require*  for  its  combustion  274  cubic 
feet  of  air  at  ordinary  temperature  and  atmospheric 
pressure.  Let  it  be  aaanmed  th.t  each  fire  nnrni 
101b.  of  coal  per  hoar,  and  that  the  nanlea  are 
each  lin.  in  diameter,  or  0-7854sq.in.  area,  then  air 
per  laoand  ^p-5-r- <mbio  feat,  and  as  tbediameter 

of  noule  Is  lin.,  and  area  07854iq.in.,  tha  volume 
of  air  pissing  per  square  inch  per  second  will  be 

374  *  10 =    0,969s.ft-    or,    say,    0'98oit, 

Ru  5  B  X  7854  "  ""       '        " 

Prof.  Wilbe  gives  a  table  of  data  relative  to  fern, 
in  whieh  (col.  1)  n  R  product  of  rsvol.  of  disc  par 
eecoud,  and  the  seoai-diam  of  blades  in  inches. 
(Col.  2)  V  =  0  05234  ii  R  corresponding  vel.  of 
blade  tips.  (Col.  8}  v  -  efflux  vef.  of  air  at  32=  a 
atmos.  pressure,  sail  without  c  i11.' .-action.  (Col.4) 
A  =  14-6  +  i/iwir.  -.■  (t-OoC-i  n-lV  pressure  of  air 
in  fan  above  atmos.  in  inches  of  memory.  (Col.  6) 
A"  =  I3fi  A  same  in  ioohea  of  water.  (Col.  0} 
f .' ,  ~  i.ii'-1-'  n  R  velame  of  air  in  cubic  feet  per 
second,  efflux  per  square  inch  under  atmaapheric 
>*>  (CM.  7)  9  -  "^ggf  »..k  i. 
hone-power  required  for  the  fan  per  square  inch 
of   efflux    opening,  assuming  "   "" 


useful  effect  of 
Table  op  Data  Relative  to  Fass  Calculated 


*  tbe  blades,  the  height  of  throat  will  be 
-  =  3-oin.  =  half  of  the  height   or  length 


=  iR 

Radios  of  disc  R  =  4-S  ,/F 

Area  of  eaoh  blade  surface 

«5  =.  8  F 

Height  or  length  of  eaeh  blade 

a  m  I R 

-  8'2  s/F  =  d 
Width  of  each  blade       6  -  3}  a 

-  2-fi  t/F=  0 
Area  of  nir-oond noting  pipe 

Diameter  of  ditto 
Width  of  throat 
Height  of  ditto 


d,  »  2'2S  </>?  =  047  R 

A,  •=  6  -  2-5  ,/S  -_0*52  R 

B,  -  1}  i,  =  1-6  t/S 


Finally,  F  -  if  =  07854  *  g',  in  which/,  the 
cross-sectional  area,  tj  the  diametsr  of  each  nozile, 
and  2  their  number,  assuming  them  all  of  aame 
size.  Tbe  number  of  blades  are  usually  six,  and 
they  consist  (beyond  ths  periphery  of  side  inlet 
openings)  of  thin  flat  sheet-iron  plates,  and  are 
either  radial  or  inclined  to  the  radius.  The  case 
should  be  of  the  arithmetical  spiral  form,  in  order 
that  tha  air  may  be  delivered  freely.— MA BI EN- 

[64908.]— Quadrant.— Hrery  two  division!  on 
the  limb  exceed  one  division  on  tbe  vernier  hy  I'. 
If  the  stroke  of  the  arrow  or  lozenge  on  the  vernier 
exactly  corresponds  to  a  etroke  on  the  limb,  tbe 
reading  at  this  point  ia  tha  measurement  required  ; 
when  the  stroke  of  the  arrow  or  lozenge  falls  be- 
yond a  stroke  on  tha  limb,  this  distanee  ia  aqnal  to 
I,  2,  or  8  times  1',  according  as  tbe  1st,  2nd,  or  3rd 
stroke  on  the  vernier  from  the  arrow  coincides 
with  a  stroke  on  tbe  limb.  This  distance  must  be 
added  to  the  degrees  and  \  degress  read.— T.  O.  D, 

[64908.]— Quadrant.  —  Place  the  O  line  on 
vernier  half-way  between,  say,  85  and  40.  Now, 
first  examine  limb  ;  it  reads,  37*  20',  and  part  of 
another  '20'.      Now    tbe    question    comes :     What 


an  Efflux  o 


0-00167 
0-0151- 
0-081156 
007141 

"-ussy 

0-11J.1P3 
li-Mls 
0-4  Ki4.'. 


Looking  for  the  volume  in  onbic  feet  par  second 
per  square  inch,  in  column  6,  we  find  against  098 
tbe  other  values— viz. :  «  R  -  350  ;  V  =  183-20 ; 
e  -  141-110;  A  -  0-4165;  A'  =  5665,  and  M  = 
0196.  As,  however,  the  aame  total  of  nozzle 
outlets  =  0  *  0-7S51  =  -1  -T 1 2-1*. |. in,,  the  power  re- 
quired to  drive  the  fan  is  4-7124  x  0196  = 
0  923H3JI.P.  The  area  of  eaoh  blade,  aa  also  the 
area  of  each  side  inlet  in  the  fan  case,  shonld  be 
eight  times  the  cross  sectional  area  of  all  the 
nozzles;  therafore,6  x  07854  ■  .■>  =  ilT-HMisq.in. 
The  diameter  of  each  aide    inlet   is   therefore— 

ttanuxjn  .  ,,,,  „,  „T]  7i„. .  ,„d  „  to„ 

diameter  of  inlet  should  be  at  most  ono- 
third  the  diameter  of  the  diso,  it  follows 
that  this  latter  will  be  8  x  7  =  31iu, 
and  its  semi-diameter  lOlin.  Bat  >i  R  is  found  by 
table  to  be  =  350  (Col.  1),  and  tbe  number  of 
revolutions  of  fan  disc  per  second  n  =  =^~  BM 
— or,  lay,  in  round  number",  2,000  per  minute. 
Deducting  from  the  Beroi-diiimrter  of  diso  the 
semi-diameter  of  the  side  air-inlsts,  105  -  3*5 
=  7in.  =  the  height  or  length  of  each  blade 
or  vane,  and  as  each  blade  surface  or  area 
=  37'6992sq.in.,  the  width  of  blade  will  be  SJ^^1 


t  of  all  the 
4  X  6  X  7851  =  IS'MWaq.iii.,  and  tie  diametei 
will  be,  lay,  5in.  (for  80  yards  of  length,  md,  11 
several  bends  may  very  likely  occur,  it  would  hi 
better  to  make  it  6iu.  internal  diametsr,  anc. 
preferably  of  iiou).  The  outlet  throat  of  fan-clue 
*Uuj]d  have  tbe  turns  ares,  and  as  it  has  ths. 


part  ?  Look  along  the  • 
O  line,  until  you  come  t 
about  theSor  ll),mhiol 


stroke  on  tbe  limb, 
ing,  the  9-stroke  ei 
sits  ;  therefore,  it  i 
the  first  20,  which 
undecided  whether 


ie stroke  (whioh  Bay  be 
s  exactly  opposite  to  any 


opposing  it  is  aa  draw- 
(marked  X)  is  oppo- 
ssinntes  to  be  added  to 
IT*  29';  but  if  yon  are 
sropposite  the  9  or  10, 


nearer  [jppu-Hiio  tuo  -J  or  to, 
,  a  short  mark  between,  call 
it  37*  291  30'.— DADDT. 

[M1H.]— Electric  LlKhtinB.-lii 


Siiy  qili- 


of  Mar 


iBO, 


re  detii 

Che  use  of  those  who  may  be  inclined  to  help  me 
by  their  advice,  in  tha  fitting  up  of  my  proposed 
electric  light  installation.  Tha  exact  height  of  the 
fall  at  my  service  is  00ft.,  while  tbe  quantity  of 
water  available  is  18  gallons  per  minnte.  I  have 
calculated  this  out  by  "  Molesworth,"  and  find  that 
this  represents  a  little  more  than  one  half  horse- 
power. The  question  now  arises  as  to  what  form 
.,t  hydraulic  motor  would  be  tbe  most  suitable. 
My  own  idea  is  one  of  tbe  "Tfairlemere  "  type, 
made  by  Bowler,  of  Silford,  or  of  a  spade  mill 
—  J-  by  Wheeler,  of  Pr 


I  have  L 

be  glad  to  profit   by  (hat  of  o 


rs,  Ial 


M"M 


mountainous  district  of  tha  north  a  M 
I  could  set  the  designs  of  a  suitable  mo™,  im 
prefer  making  it  my  self-having  all  tha  Ms 
necessary— aa  the  coat  of  carriage  from  Ea«rUaa  is  i 
prohibitive.  If  any  brother  amaUnr, laarH  I 
examined  into  my  requirements,  could  publish  tm  I 
these  columns  a  sketch  with  dun—sin—  at  a  mtt  I 
motor,  I  should  not  only  be  peraonall*  oblifadt*  J 
him,  but  lam  sure  that  his  information  would  h  I 
of  use  to  many.  As  to  the  dynamo,  I  ps 
making  that  also,  the  mora  10,  n  1  na*»  aJ 
successfully  built  two  before  leaving  England,  lis  I 
only  qneition  is  as  to  the  Most  suitable  isd  I 
sfficient  type,  and  this  rouit  be  governad  by  U>  1 
power,  say,  1H.P.  at  my  disposal.  I  •hosud  pttaw  I 
ilso  coupling  ths  dynamo  direct  on  to  the  shaft*.  I 
the  motor  without  intermediate  gearing,  protiid  I 
always  that  tha  motor  ran  at  a  infficieot  apsssl  I 
Before  commencing  to  carry  out  this  aebarM.  I  I 
invite  the  criticisms  of  my  fellow  readers  of*.  I 
"  E.  M."  upon  it,  and  1  should  be  glad  of  infu 
tion  as  to  the  design  and  details  of  a  small  ■ 
tbe  general  dimensions  of  a  dynamo  laiUbls 
the  power  available,  and  the  results  in  ligbtna  I 
that  is,  the  number  of  5  or  10  c.p.  lamps  I  ebaaal  | 
be  able  to  keep  going.    As  to 


vere  able  to  light  up  a  smalt  sitting  room  aedss  t 
mtranoe  hall,  or  even  the  room  alone.  My  UkaaVC 
ire  due  to  Mr.  Bottene  and  to  Heists.  Walker  aa1 


sketches  of  their   cottage 

sure  that  many  amateurs  beside*  myself  rit 
greatly  interested  in  reading  their  article.  II 
sent  a  similar  query  to  a  French  paper,  U  M 
bat  the  only  answer  I  obtained  was  taa ' 
"qoestion  is  a  much  more  difficult  one  tlsti 
correspondent  imagine 
effect,— D'EUtO. 

[849ia.]— Area  of  Large  Badlna.-Ian  !  ' 
plain  and  simple  way  to  do  this  is  to  lb*-  7* 
part  of  thenirole  by  means  of  a  radial  latj       __ 


lum  of  1 


accessories.  But  I  most  tell  "  Spharicil "  8 
could  not  be  worked  without  reference  Mb 
logarithms,  as  nsed  in  trigonometrical  celn 
for  every  variation  of  curve  required,  rudai 
complicated  apparatus  waa  nude.  I  ban 
ootfour  examples  approximately.  Fitst,) 
iameter,  and  72 in.  focua  hsa 
_  jntre  of  13-100thi;  a  (Mai 
same  ilze,  but  144  in.  focus,  a  depth  of  fi-M 
24in.  speculum  of  72in.  foona,  a  centrals 
50-100tbs,  and  a  f.Oin.  speculum  of  37ft,  S|i 
has  a  central  depth  of  concavity  of  7O-10O**, 
a  variation  of  even  1-IOOin.  in  the  dtpths 
curve  will  make  mure  than  Sin.  difiannM  h 
focus.  The  latter  part  of  bia  query  is" 
plioit  enough  for  mo  to  reply  to. — J.  C 


[64916.]— Oementtat;  Bloyols. 

make  a  good  job,  take  off  the  rubber  tire,  m 
the  edge  of  the  wheel  in  a  gaa  flams,  sad- 
some  Front's  elastic  glue  all  round  (o!  t 
position  of  shellac,  pitch,  and  guttaperohatj 
put  the  tire  on  again,  and  heat  the  mods  at 
rim  with  point  of  gas  flamedireoted  by  aklsss, 
-  -  '■  by  applying  a  very  hot  iroa  ts 


Tha 


s  the  cement  to  saflssv 
mly  b      ' 


the  rubber; 
—J.  W.  M. 
[G4919.]— Breeohlosder.— In    tbe   first  r- 

cartridges  are  very  expensive,  and  not  to  bs  s*. 
some  parte  of  America.  To  make  tha  as* 
would  cost  £100  for  the  maobinery.  Tht  * 
useful  gun  to  take  there  would  be  a  dtmw 
muzila  loader,  left  barrel  choke,  snd  not  less  t*s 
::■  ui  to  l.'iifitb,  12  or  14  bore;  coat  abooHJH 
London  or  Birmingham.— ROBEKT  GOOD*!*. 

[64923.1— Bleotrio  Bella.— "  Kero"  itodd' 
a  piece  of  thin  paper  on  to  his  relay  areuti 
such  a  wsy  that  there  is  no  direot  metallia 
between    armatures  and    pole  pieces  of,*^-; 
rnagnata.    If  "  Nero"  is  a  fitter,  he  wai  fisd  J 
good  plan  to  carry  some  stamp-edging,  1*  su 
with  post-office  stamps.  This  is  ready  gummi 
of  a  suitable  width  for  the  purpose.— C.  BC1 
Callow. 

[64024.J— Ohlrett*,— 1  think  this  simple: 
is  well  adapted  to  your  rather  common  cot  . 
of  "  torpid  liver."  An  earthenware  teapot  _ 
for  the  purpose  will  be  a  suitable  venal;  Wj»! 
must  !ii. ike  the  infusion  with  culd,  soft  water wlf 
—a  pint  to  the  joz.  of  tha  sticks.  Prepart  th»  f 
fusion  at  night ;  early  next  morning  taks  a  l>V 
wineglaaiful,  again  at  bedtime,  arid  1 
aa  the  liquor  lasts ;  then  throw  away 
and  make  a  fresh  brew,  Chirettaiaar 
of   oholagogue,  febrifuge,  and   toni 
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1,  therefore,  need  no  other  madicin 
•  gentl*  pedestrian  exercise  daily,  end 
i  your  sedentary  occupations.  In  my  house 
taken  it  daily  as  above  rerom mended  foi 
■t  (regularly,  without  fail,  X  mean).  When 
I  it  relieve*  your  complaint,  reduce  the 
of  infusion  to  iox.  chiretta  and  one  pint 
Eos. 

!.]— Hardening  Drills.- !  never  uai 
it  cold  water,  and  dtill  softened  out  lie  el 
Have  you  well  softened  the  steel?  Per- 
l  run  yonr  drill  loo  fast,  ot  the  drills 

I  eteel.-T.  O.,  Bristol. 

'.]— Earth's  Speed.— The  ratio  between 
extreme  speeds,  being  the  lame  aa  betwt 
test  and  least  distances,  is  nearly  14  :  16 
iarenot  between  18  and  19  miles  per  meow 
tatedby  "F.R.A.S.,"  p.  122,  end  of  letter 
This,  however,  is  no  reason  for  accepting 
er  statement  therein.  The  Lisaon-grove 
as  not  been  in  tbat  place  4,991  years 
fork,  not  of   time,  bnt  of  a  oataclyi 

l.]— Tempering;  Turning  Ohlael.— Heat 
sel  to  *  good  blood-red  heat  about  an  inch 
im  the  end  tbat  has  to  cut,  and  suddenly 
in  salt  waUr ;  then  place  tbe  required 
<e  hardened  on  a  bar  of  red-hot  iron,  and 

II  a  light-straw  colour  comes  over  it,  then 
t  in  the  water  again  till  cold.— P.  C. 

'-] — Model  Loco.— Springs  are  not  neces- 
modela,  but  may  be  put  on  if  desired, 
oiler  I3in.  long,  3jin.diem.,  firebox  <in- 
4in.  hy  3in. ;  put  a  1  jin.  copper  tube 
barrel.  Construct  firebox  after  pattern 
bed  by  me  on  page  85  of  "  Oars,"  No.  1,200, 
ill  give  satisfaction.— J.  A. 
'.]— Model  Loco.— It  is  not  necessary  to 
igs,  but  decidedly  more  real.  I  made  some 
net  from  wide  crinoline  steel ;  the  tempei 
icbt.  I  think  I  need  four  leaves  in  each 
Your  boiler  for  such  a  aire,  to  be  any- 
:e  scale  to  the  real  thing,  should  he,  aay — 
i.  long  and  4in.  diameter,  and  firebox 
in.  by  4Jin.,  and  a  single  2in.  tube  through  ; 
s  large  enough  for  the  cylinders.  Circles 
unsatisfactory— say  12ft.  at  least.— T.  C, 

.1— Battery.— If  A,  Hutton  will  proei 
rbou  plates  Jin.  thick,  and  same  surft 
as  Ma  tines,  and  uae  them  in  place  of  hia 

■  battery.  He  appears  to  be  rather  m 
lonld  advise  him   to   buy  an    elementary 
the  subject,  and  to  study  it.— C.  Burnt '  " 

.]— Chemical.— Both    potassium    nit 
rate  can  bo  fused  over  an  ordinary  Bui 
What  do  you  mean  by  saying  tbat  ._. 
"takes  fire"?    It  does  not  do  anything  of 

-Continuous    Singing  Bell.— "( 
.«s  "  has  evidently  been  trying  to  work 
us  bells  with  reversed  battery  leads  ;  bnt 
otten  that   if  be   rcversea   any  ho   must 
be  whole.     It  ia  a  matter  of  opinion  u  " 
the  copper  should  bo  connected  to  preaa 
but  as  far  ae  my  experience  goes,  it  ia 


neot  a>  shown  in  my  diagram,  and  then  simply 
reverse  the  battery  connections,  and  yon  will  havr 
yonr  push  connected  to  carbon.  As  a  rule,  tb< 
carbon  is  usually  taken  to  the  push  ;  bat  in  son* 
of  the  diagrams,  in  order  to  make  them  claerei 
tine  is  shown  to  tbe  puah.  Tbe  following  aketoh 
will  show  how  you  can  connect  up  yonr  pushes  and 
contacts,  Uae  awitcbes  of  the  form  shown  f 
Fig.  46,  page  660.  B  9  will  cut  ofi  yonr  bjrgl, 
contacts,  and  F  S  yonr  pushes.— F.  C,  ALLSOP. 

[64947.]— Diamond  Oemont.— Soak  isinglass 
in  cold  water  till  it  becomes  soft,  then  gently  warm 
it  till  it  becomes  fluid;  then  add  half  its  bulk  of 
strong  aloobol  (or  a  little  more  than  half  of  French 


»v 


nthe 


.  ,  then  filter.    Add  while  L 

little  .alcohol ia  milky  emulsion  of  gum-am momae, 
also  a  little  alcoholic  solution  of  gum  mastic ;  tbi 
proportion  of  the  solutions  of  the  gums  to  add  U 
loi.  of  isinglass  solution  is  1  drachm  of  each.— 
J.  W,  M. 

[64950.J— Bnddera.— 
Let  A  =  feet,  area  immersed  blade. 

L  =  feet,  length  from  bead  to  4  draught. 
R  rz  feet,  radius  from    centre   of  immersed 
blade   area  to  axis    on  which  rnddi 


ihes  diam.  rndder  head, 
i.  S  V  =  lbs.  resis.  caused  by  rudder 
against  the  speed  of  ship. 


nj  41 


.  **>*?    ,  _  D. 

4B  (for  iron) 

AlR  CAWS,  Sunderland. 

[64951.] -Violin.—!  have  a  genuine  "  Kloz," 
which  ia  98  years  old  (I  am  sure  of  this)  and  is 
worth  £40.  When  I  Erst  got  it,  about  4  years  ago, 
it  had  a  like  failing  to  yours,  although  very  slight. 
I  took  it  to  a  very  efficient  person  to  whom  1  was 
privately  recommended,  who  fitted  a  new  bridge 
and  sonndpost.  The  fourth  string  now  excels  P  - 
others.  I  will  give  his  address  if  you  like 
advertise  yours  ;  but  I  strongly  warn  you  sgainit 
trying  to  improve  it  yourself,  or  trusting  it  to  in- 
efficient workmen.— Co  PPEB. 

[1,4 '.>,-,_>.]— Dynamo  and   Accumulator.— To 
-A  dynamo  to  light  direct  a  5o.p. 


>  of  a 


itmld  t 


laminated  Slemena,  with 
by  IJin.,  and  field  magnets  about  5in.  high,  by  'in. 
thick,  and  3,in.  htuad.  This  dynamo  would  also 
charge  an  accumulator  consisting  of  four  cells 
coupled  up  in  series,  each  cell  containing  at  least  two 
square  feet  ef  lead  plates,  lft.  for  the  positive,  and 
1ft.  for  the  negative  piste.  To  get  four  hours'  work 
ont  of  the  cells  in  the  evening  yon  would  probably 
have  to  charge  during  six  hours  in  the  daytime. — 
3,  BOTTONE. 

[ti-i'Jjft.]  —  chloride  of  Zlno  and  Fluxea.— 
Chloride  of  line  ia  very  deliquescent — i.e.,  absorbs 
moisture  with  great  avidity  Irotn  the  atmosphere. 
During  soldering  with  a  hot  iron,  the  water  which 
holds  the  lino  chloride  in  solution  is  evaporated  ; 
bnt  on  cooling,  water  is  again  absorbed  by  the 
adhering  chloride,  and  this  produced  tbe  "  dreadful 
mesa."  Tinmen  generally  employ  powdered  roain 
for  this  reason,  as  it  does  not  give  rise  to  any  of 
tbe  effects  above  mentioned.  The  nose  of  the  hit 
may  be  kept  in  good  condition  bv  rubbing  it  while 
warm  against  a  block  of  salammoniac,  more  espe- 
cially if  this  latter  be  hollowed  out  a  little  in  the 
centre,  so  as  to  bold  a  globule  of  solder.  The 
,a:ti-[i  '.:f  ;i  -M.'i  I'll  v  ii  t-i  •.■  [h.,:;,  eiibei  d»-::.;.-;il;v 
or  mechanically,  the  surface  ol  the  metal  to  be 
soldered  ;  and  so  to  cover  it,  during  the  application 
of  heat  as  to  prevent  tbe  atmospheric  oxygen  from 
oxidising  it.  See  slso  my  book  on  "Elect.  Inst.for 
Amateurs,"  pp.  4  to  9,-9.  BOTTONE. 

[64956.]— Faulty  Magneto-Ma  chine.— If  the 
coils  are  "somewhat  thinly  insulated  with  cotton," 
so  that  yon  can  see  the  cotton  through,  tbe  mis- 
chief may  be  there,  as  there  may  be  a  considerable 
imount  of  leakage.  But  unless  the  eoila  have 
icen  tampered  with  after  being  sent  out  by  maker, 
t  is  not  probable  that  the  fault  is  there.  Remedy  : 
rewind  with  same  gauge  wire,  butbetter  inaulnted. 
The  spindle  isdivided  into  two  distinct  halves  by 
"     i  insulating  collar  of  ebonite  or  ivory. 

connected  to  one  half  of  this  divided 

apindle,  the 


Making 


,te     half,      (Sec    "  Electrical     Insti 
ig  for  Amateurs,"  p.  9" 
a  lost  its  power,  you  i 
erooptible  current.    ' 
tiled   by  placing   (ir 

by  coiling  it  with  inauiated 


_ ,)  If  tbe  mag- 
ower,  you  most  not  expect  to  get 
current.  The  magnet  can  be  re- 
placing (in   the   right   poaition) 


any  percept: bl< 
nagnetised    by  t .... 
gainst  the  pole*  of  a  powerful  electro-magnet, 


soundboard.  The  reed  veneer  should  be  of  good 
pine  or  beech,  the  latter  being  preferable  to  the 
former.  The  reed  veneer  (as  also  the  pallet  veneer) 
ahonld  be  perfectly  level,  and  the  reed  block  should 
fit  close  on  the  veneer,  without  being  strained  when 
screwed  down.  Beech  is  preferable  to  pine,  as  tB* 
teed  screws  hold  hetter  in  beech.  I  should  advise 
the  querist  to  have  a  new  soundboard,  and  have  it 
made  by  someone  who  understands  how  to  make 
it  as  itshould  be  made.  See  tbat  there  it  no  escape 
of  wind  between  the  wind-chest  of  harmonium 
and  the  wind-chamber  of  pedal  action.  It  ia  quite 
evident  to  me  that  no  good  will  result  from  the1 
present  soundboard.  From  tbe  description  given 
in  query,  I  ahonld  imagine  it  to  be  only  good  for 
firewood,  and  it  ia  not  improbable  that  the  other 
portions  of  the  pedal  action  are  not  altogether  as 
they  should  be,— G.  FBYEB. 

[64961.]— Hot  -  Water  Fittings.— Take  sink 
supply  from  rising  hot  pipe  at  some  point  between 
top  or  boiler  and  underside  of  cylinder,  and  (if 
necessary)  take  return  pipe   from  sink  to  return 

Eipe  at  its  lowest  end.  Mote. — Sink  tap  should  not 
s  below  top  of  boiler,  but  at  least,  say,  Min.  above 
it.  See  that  yonr  pipes  are  not  trapped. — FRANK 
CAWS,  Sunderland. 

[64962.]— Forced  Draught,  for  Boiler.—  The 
simplest,  cheapest,  and,  1  believe,  the  most  effi- 
cient appliance  is  a  steam  jet,  as  applied  to  loco- 
motives. This  will  work  in  horituntal  Sue  or  np 
the  chimney.  I  think  I  should  prefer  the  former, 
having  it  made  to  blow  just  beyond  the  bridge. — 
G.  H.  D. 

[64962.]— Forced  Draught  for  Boiler.— AT  a 
metallurgist  of  some  years'  experience,  I  have  had 
much  to  do  with  forced  and  natnral  draughts.  If 
you  must  have  forced  draught,  there  are  two  system* 
open — 1st,  a  blast  prodnoed  by  a  fan  or  blower  j 
2nd,  a  blast  prodnoed  hy  a  jet  of  ateam.  In  the 
firet  case,  it  is  simply  necessary  to  olosa  in  the  ash- 
pit with  a  sheet  or  oast-iron  movable  door,  and 
conduct  tbe  forced  draught  into  the  aab-pit  through 

second  case  ia  simpler,  or,  at  least,  is  less  expensive, 
but  tbe  ground  is  pretty  well  covered  by  several 
patents,  leaving  but  little  scope  to  put  up  a  Well- 
tried  apparatus.  Why  not  bum  "  Welsh  amokalesa  " 
ateam  ooel?  There  is  aurely  something  wrong 
with  your  stack  or  flues  when  its  draught  is  de- 
pendent upon  the  direction  of  the  wind.— MET  A.L- 


to  obtain  a  suitable  vessel.  This  should 
bold  about  H  gallons,  and  have  a  tap  about  3in.or 
4in.  from  the  bottom,  so  tbat  yon  can  draw  off  the 
clear  soft  water  without  disturbing  tbe  sediment. 
If  this  vessel  ia  fixed,  a  plug  should  be  fitted  in 
tbe  bottom  with  a  ohaln  attached,  that  can  be 
removed  to  get  rid  of  the  sediment.  If  loose,  yon 
'-  "  up   and   ewill   it  out.    for  drinking 


raid  oi 


The  i 


rsat  aucb  a  small  quantity  would  b< 
wo  qnarta  of  lime-water  in  another  vessel.  The 
ime  should  be  stirred  in  excess,  and  allowed  to 
ettle,  the  clear  portion  being  poured  into  the 
rater  to  be  softened  at  night.  In  the  morning 
'our  soft  water  will  be  clear  and  ready  for  uae. 
When  you  use  the  two  quarts  of  lime-water  you 
ran  mix  some  more  at  once,  it  will  then  be  clear 
and  ready  when  required.  This  process  also  puri- 
fies tbe  water,  but  does  not  always  remove  all  the 
hardoeaa.  There  are  many  other  reagents  which 
all  the  hardness ;  but  they  leave  some- 
thing in  solution  in  place  of  the  lime  which  ma; 
be  more  hurtful  in  drinking  water,  although  bene- 
ficial for  water  used  in  steam  boilers  and  for 
fsctnring  purposes.  Tbe  sediment  does  no 
if  only  cleaned  out,  say,  twice  a  week.  Hard 
waters  difier  very  much  in  composition. — Chas,  E. 
"1TTIS8. 
[04065.]— Halae  e  Battery  and  Boil.— To  Ma. 
uriiiNK. — 1st.  Halae 'a  battery  is  a  modification 
I  Smeo'a  with  a  single  zinc  iuatead  of  a  donble. 
2nd.  The  xinos  ahould  be  amalgamated.     3rd.  The 


of  01 


>ohar 


will  den 


lion  rouno* 


inged  various  waya.  Mine 
riew  to  avoid  unnecessary  j 
oi  the  oonueciiuns.    Gun-1' 


plates 

in  oheaper.  Three  cells  of  chromic 
acid  battery  give  as  much  efleet  as  a  dozen  of  the 
above,  oth.  The  effect  of  platinising  tbe  silver  is 
""  irate  mure  freely  the  evolved  hydrogen, 
would  otherwise  polarise  the  silver  plate, 
the  essential  point  in  the  Smee  cell.  6th. 
ire  chloride  you  put  on,  tbe  longer  the  cell 
sp  in  action  without  polarising.— S.  BOT- 


Kwuiiiem  MuiiAJnu  aau   wumli;  ujt  ouusmmi  no,  ^zua. 


apbh.  la,  jjm. 


[M^]— Perforated  Pnlleya— Is  yonr  bait 
wide  enough  to  tranimit  the  nweiniy  power? 
Yon  do  not  atate  the  width.    The  dram   of  107 

threshing  machine  rnni  et  900  revs.,  hiving 


solid  throughout,  foe  it  cannot  be  got  at  by  my 
•mount  of  printed  inatructious. — DENS, 

[61976.]—  BrftM-OMtlntr  at  Hoist,- Throw 

away  your  plaster  of  Paris,  and  powder  no  more 

coke.    Hike  your  moulding  ssnd  from  Bath  brick 

tabbed  down  to  powder,  and  carefully  lift  or  sort 

[64972.] — Ventilating    Churoli. — "M."    men-    ont    all     Urge    partinlea.      Dstnp     very    ■lightly, 


pulley  driven  by  1  48in.  flywheel,  without  per- 
ceptible dip.— A.  P.  P. 


... it  depend!  on  the  head  of  the ,     ._. 

I  suspeot  aa  "  M.'s  "  church  ceiling  u  only  IBft, 
high,  which  ii  only  about  20ft.  above  the  lower  end 
of  the  air  inlet  tubes,  the  lammlt  of  extracting 


"ipi0?! 


were  26ft.  higher  than  the  bottom  of  the  inlet 
tube*,  the  action  would  be,  on  a  calm  day,  aa 
follower — For  every  20deg.  the  temperature  within 
the  ohoreh  wee  railed  above  that  of  tht  — * — !- 
thebulkof  the  25ft,  column  (or  head  of 
would  expand  A  its  height;  the  tint*  1 
the  expansion  of  1ft.  height  will  equal  (if  there 
were  no  blctfonal  resistance)  the  time  occupied 
by  a  free  body  in  falling  lft,— 1*.,  4,  second.  The 
Teloelty  of  expansion  m  the  velocity  of  the  onr- 
rent— vie.  (in  thie  cue)  4ft.  per  ceeond.  The 
volume  of  fresh  air  admitted  per  boor,  when 
— door*  and  window!  being  cloaed  —  only  the 
rino  table  an  at  work,  will  be  aa  follow*  1 — 
1  «  6.  „  -7BU  »  4  »  .0.   ,  g)1!  _„,  M  ^ 

hoar.  Thie  presupposes  that  the  outlet!  have  an 
area  conaiderably  in  excess  of  the  inleta  so  aa  to 
allow  for  retardation  due  to  friction  of  influx  and 
efflux.  "  M."  aays  there  are  SO  persons,  and  prob- 
ably the  gaa  and  itove  consume  aa  much  Oxygen  H 
another  320  peraona :  ao  that  it  ia  aa  if,  lay,  400 
peraoni  had  to  ahare  between  them  in  the  first  hoar 
ofeervioe  10,400  oabio  feet  of  air  initially  contained 
in  the  building  pis*  8,400ft.  air  aupplied  =  1-i>80° 

—  47ft.  per  individual  per  hour.  Bat  eioh  person 
ehould  have  at  leaat  five  times  aa  much  air  as  that. 
So  the  inleta  and  outlets  need  improving  in  area 
and  head  accordingly.— Frank  Caws,  Sunderland. 

[64973.1— Motor   for   Dynamo.— Any   motor 

oapubleof  giving  £  horae-power  will  drive  this.  I 
should  prefer  steam-engine  ;  next  Baa-engine,  then 
hot  air  engine,  and  lastly  water. — S.  BOTTOM:. 

[64374.]— Battery  Connecting.  -The  beat  way 
to  connect  a  battery  of  15  cells  depends  entirely 
on  what  you  want  todowith  the  battery.  Do  you 
*a  large  current,  against  a  email  outer  reaiat- 


tinea  together  ao  as  to  form  virtually  one  large 
zinc,  and  all  the  carbons  together  ao  as  to  form  but 
one  large  carbon.  Are  you  desirous  of  overcoming 
a  large  outer  resistance,  as  in  lighting  an  incan- 
deaoentlamp?  Then  couple  in  series  theiinoof 
one  call  to  tha  carbon  of  the  next,  and  u  on. 
Arranged  thus,  16  cells  would  give  SO  voltn,  so  that 

Sn  oonld  light  a  low-re siBtance  20cp.  lamp  well. 
Ix  lib.  chromic  acid  with  6  pints  of  water  ;  add 
|  pint  of  oil  of  vitriol.  Broken  graphite  can  be 
joined  together  by  boring  holes  through  the  pieces 
and  sewing  together   with  leaden  wire.— S.  BOT- 


tnre  be  kept  boiling  tome  six  or  seven  hours,  the 
braas  will  be  found  effectually  tinned.  (Hee  also 
64855).— S.BOTTOSE. 

[64975.]  —  Bolderln*:  Solution.— I  think 
"Aladdin"  will  be  able  to  tin  this  metal  ready 
for  soldering  with  sodium  amalgam,  which  I  am 
told  will  tin  even  cut  iron.  I  should  like  to  know 
rayaelf  how  to  use  this  properly;  the  chemist  I 
purchased  it  of  picked  it  out  uf  some  liquid  with  a 
pair  of  tongs.  I  have  tried  it  on  several  metals 
very  luooesaf  nlly.  It  will  tin  anything,  bnt  I  am 
afraid  to  handle  it  much  ;  but  for  a  flat  surface  I 
should  think  it  would  answer  well. — NEMO. 

[64976.]— Braea  ■  OMtIng  at  Home.— You 
mutt  ate  moulding  sand,  i  tried  the  same  scheme 
aa  described  by  you,  with  precisely  similar  result!, 
whan  I  first  attempted  this  business.— A.  F.  P. 

[64976.]  —  Brass  ■  Caatina-  at  Home.— If 
"  Amateur  "  will  get  some  moulding-sand  (instead 
of  plaster  of  Paris)  and  coke  dust,  and  make 
mouldi  of  land,  and  dust  the  face  of  them  with 
plumbago  Batteries  brand,  he  will  get  both  sharp 
and  smooth  castings  free  from  holea. — W.  W. 

[64976.]—  Broaa-Ottatlne;  at  Home.— It  is  of 
no  use  to  try  canting  brass  in  moulds  made  of 
plaster  of  Paris,  whatever  it  may  be  mixed  with. 
You  must  take  to  tha  casting-sand  ;  get  s  practical 
lesson,  not  only  in  casting  the  modeli,  but  in 
making  the  proper  gates,  as  alio  the  knack  of 
pouring  the  metal  so  aa  to  insure  the  easting  being 


>  warm  place,  and  do  not  move  the  mould  after 
placing  it  to  dry  until  yen  have  poured  your  bran 
into  it  and  the  metal  has  set.—  Metallurgist. 
[64981.]  —  Hearting-     and     Lighting-    of  a 


easily  practioabli ;  but  let  him  tike  ears  to  have 
one  specially  qualified  contractor  for  the  whole  job. 
Five  yean  ago  I  heated  with  steam  a  large  new 
institution,  including  a  public  assembly  room, 
many  smaller  halla  and  class-rooms,  and  two 
restaurants.  After  the  steam-heating  contract  wai 
let,  but  before  the  work  was  commenced,  we  de- 
cided to  have  the  whole  place  lighted  by  electricity 
(incandescent).  It  beesme  necessary  to  provide  a 
much  mere  powerful  boiler  than  was  originally  in- 
tended for  the  mere  heating,  10  that  one  boiler 
should  serve  both  for  heating  and  lighting.  A 
mutual  arrangement  between  the  contractor  for 
heating  and  the  contractor  for  lighting  resulted  in 
the  necessity  of  keeping  a  fireman  working  "  like 

!rim  death  to  maintain  heating  and  lighting  both 
nil  on  at  once,  because  the  contractors,  being 
limited  for  price,  took  it  (si  the  event  proved)  out 
of  the  boiler  power.  Consequently  the  gas-lighting, 
which  I  alio  provided  (to  cover  the  contingency  of  1 
an  electrical  break  down),  is  the  thing  now  gener- 
ally used  there,  the  electric  being  reserved  for 
special  occasions.  A  greater  reserve  of  boiler ' 
power  would  have  given  the  electric  light  a  better 
chance  of  being  economically  used  Each  of  the 
contractors  claimed  to  have  done  his  part  satisfac- 
torily ;  bnt,  from  an  economical  point  of  view,  the 
total  reault  waa  not  encouraging.  Since  then, 
however,  we  have  witnessed  five  years  of  advance 
in  the  economies  of  electric  lighting ;  ind  though 
gai  is  stilt  less  expensive,  both  in  installation  and 
working,  the  difference  of  oost  between  the  two 
systems  is  mnch  leu  thin  it  wis. — FRANK  CAWS, 
Sunderland. 

[64982, J— Plating-  Dynamo.—  To  MR.  BOT- 
TONE. — After  reading  carefully  your  description, 
I  come  to  the  conclusion  that  the  iron  of  the 
F.M.'s  must  be  hard,  or  else  tbit  the  teeth  of  the 
ring  do  not  mike  good  magnetic  connection  with 
the  Wire  core.  Personally,  I  dislike  wire  cures 
very  mnch.  I  have  seldom  seen  any  that  work 
even  half  u  well  as  laminated  cores.  It  would 
certainly  make  matters 


er    from   the   inducing    action    of    the   pole 
pieces.     I   should  strongly   advise  you  to  replace 

!our  wire  armature  by  one  built  up  of  puuehings. 
built  one  a  abort  time  ago,  using  about  41b.  So, 
12  wire  on  the  armature,  with  about  401b.  No.  14 
on  the  fields,  which  gave  me  100  amperes.  The 
fact  of  the  F.JI.'s  requiring  to  be  coupled  up  in 
parallel  points  to  one  of  two  things:  (1)  Tha  iron 
is  hard.  (2)  The  E.M.F.  and  the  current  given  by 
armature  are  both  very  small.— M.  BOTTOHB. 

f  tM9S3.]— Bust  111  Kitchen  Boiler.  —  The 
only  way  so  remedy  your  trouble  ia  to  remove  the 
iron  from  the  water  before  it  enters  the  boiler. 
This  can  be  done  by  a  specially  constructed  filter. 
I  replied  to  a  similar  question  (No.  64665)  in  the 
aame  number  aa  yonr  query  appeara,  and  shall  be 
pleased  to  help  von  if  yon  will  send  me  a  sample  of 
the  water.— CHAD.  £.  Uiitiss,  100,  Fenchurch- 
street,  B.C. 

[64984.]  —  Hydraulic  Leather.  —  Have  you 
tried  vulcanite  fibre  ?  This  ia  made  in  sheets  very 
firm   and   even,  and    is  cheaper  than  leather. — 

CH  A3.  E.  GlTTIKS. 

[64985.]— Spring-Water  Storage  Tanka,— 
Those  in  use  hereabout!  are  made  of  great  slabe 
of  slate.    They  are  very  dean.— B.3C,  Plymouth. 

[61985.]— Spring- Water  Btorago  Tanka.  - 
If  the  tank  is  very  large,  one  of  cast  iron  wonld  be 
best ;  if  a  moderate  sue,  a  slate  one.— Chas.  E. 
Gittixb. 

[64986.]— Electrical.— A  8H.P.  engine  running 
from  9  to  4,  if  coupled  to  an  efficient  dynamo,  could 
charge  accumulators  luffloienttogive  1,800  candle- 
power  for  five  hours,  so  that  your  very  modest 
requirements  would  certainly  be  very  easily  met. 
Dynamo,  £15 :  lamps,  at  5s.  each,  25i.  J  11)  cells 
E.P.S.  accumulator.,  £10;  wires,  leads,  switches, 
ammeter,  £6 ;  total,  about  £32.-8.  BOTTONE. 


light  for  V    Let  volts  per  lamp  =  ID, 
then  for  seven  lumps  you  have  C  =>   875  ampbi 
Running  for  live   hours     ampere-hour*   =   48-76. 
Obliging  at  the  rate  of  8   amperes,  you   should 
charge  (In  theory)  for  5'5  hours ;  hut  in  practise 


allow  at  leaat 
of  cell*  in  am; 

8  per  oent. 

■ay,  6,  allowing  one 


st  6-6  honrs  or,  say,  7  honra,  aa  emekejey 
impfcre-honrs  may  be  taken  roughly  £ 
if  fairly  insulated.  Number  of  edkj, 
*«y,  d,  allowing  one  spare  one  ;  E.SLF.  —  12  voto; 
E.M.F.  of  dynamo,  10  per  cent,  x  12  +  12  -,  say, 
14  volte  (it  is  iust  sa  well  to  have  a  margin  to  work 
on);  H.P.  -  14  X  8  -f-  746  -  0-16  electrkaL 
Allowing  40  per  cent,  efficiency  for  dynuso  sad 
belting,  0-16  x  i™  =  -B7&H.P-,  aay  ,H.P.  at  out- 
side. S3,- You  may  use  a  dynamo  of  16  or  II 
volts  if  yon  like ;  but  insert  resistance  into  shut 
or  main  circuit,  10  aa  not  to  exceed  about  8  unpen*. 
Cost  depends  on  character  of  fittings,  Ao,  tai 
--*  loiued  ia  a  roars 


t  of  wire  required.    Subjoi 


£a   d, 

7  0    9 

8  10  0 
110 
0  17   I 


Hwitchee,  at  2a.  6d. 

Accumulators,    E.P.8.   glass    boxes, 
78  type,  it  16s. 41(0 

Glass  aovcrs,  trays,  insulators,  .ic  ...    0  It    3 


This 

job  decently.    .._  . 

should  advise  next  size  larger  accumulator,  _ 

charge   ■»  IB  amperes,  price  £0.    Further  advies 

-  ith  pleunrii— Ekgikeeh,  Go  van. 

[  54988.]— Faatenlng-  Volvot  to  Woot-Cea 
the  wood,  and  when  it  is  half -dry  gently  press  (ki 
velvet  upon  it. — H.  D.  B. 

[64988.]— Pantonine;  Velvet  to  Woody-la 
shellac  dissolved  in  methylated  spirit,  and  do  ■ 


,]— Faatanlnff    Velvet   to   Wood-I 

think  gold  size,  if  laid  on  the  wood,  and  the  vslnl 
applied  when  the  aire  is  tacky,  would  aoaeaplM 
'\h.    I  have  not  tried  it— A.  F.  P. 

[64988.]— Faatening-  Velvet  to  Wool— lay 
the  velvet  over  cardboard,  cut  to  size  at  hex,  tan 
edge*  over,  and  sew  at  the  back.  Youemtbsa 
;lue  to  the  wood  "  "   "- 


oikWi 


e  velvet  to  show  through  natal. 
ered"  card.— Y. 


e  inside,  and  g 


Ittaetaaj 


[64988.]— Faatenins:  Velvet  to  WooA-lt 
fasten  velvet  to  the  inside  of  workbox  ass  Frawl 
glue  soaked  24  honrs  in  water,  then  melted,ea4i 
■mall  proportion  uf  sugar  added,  or  a  little  Bft 
added  to  a  strong  eolation  of  gum-arabic,  ftalw 
inside  with  either  of  the  above,  and,  whsaa*, 
place  tha  velvet  in  the  correct  position. — J.  V.& 

[64989.1— Boapatone  or  Steatite.— walk  k' 
charge  of  a  metallurgical  establishment  osfls. 
other  side  of  the  Atlantic  I  found  myself  iserte! 
firebrick  to  complete  some  rather  extensive  sttM- 
ions  to  several  furmcea.  Steatite  being  obtam- 
,ble  in  the  neighbourhood,  I  turned  my  itfeaMT 
o  it ;  1  but  after  pulverising  the  staff,  I  was  ob*: 
in  able  to  agglomerate  it  into  brick.  If  "Bess*; 
jsn  get  hold  of  considerable  masses  of  atsitrM,! 
advise  him  to  do  as  I  did  under  the  elrtanauM 
which  was  to  out  rectangular  pieces  out  of  as 
atural  mineral  with  a  carpenter's  old  ww.  IsJ 
.y  that  pieces  of  about  din.  by  2iu.  by  Sin.  by  m. 
..ere  the  largest  I  could  master.  In  a  wcas 
nearly  ten  years' experience  in  extensive  mr*-"~ 
"-'  engineering,  I  hsve  not  met  with  1 

,  or  any  sold  under  that  designation.   A  aa- 

portion  of  steatite  might  be  mixed  with  the  •%< 
perhaps.— M  etallubuibt. 

[64991.]— Hardening-  Drill  a.  -  Other  nam 
may  be  adopted  for  the  purpose  of  hardening  drib 
for  drilling  steel  than  by  tbe  use  of  mercury,  "* 
one  of  the  following  will  be  found  less  VML 
— Heat  to  cherry  red  and  quench  in  one  of  thsfd- 
lowing :  Repeatedly  plunge  into  seal ing- wax,  bstV 


yellow 


„jn  till  cold,  or  drive  ... . 

cold,  and  moiaten  the  work  «M 

iphor.  -A.  Butt, 


drilling  with  turpentine  and 
Brandon. 
[64991.]—  Hardening-   Dzillsv- Probably ■» 

cast   tool    steel    that  you    are    working  reodM 
innealing.    Drills  hardened    by  being  heatea  t»  1 


fuough— h» 

tempering,  for  the  majority  ef  wafc 

But  try  the  following :— Wheat  Hour,  salt,  aat 
water  (i  part  of  flour,  1  of  salt,  and  two  of  wsW, 
all  by  measure)  ;  heat  the  drill  enough  to  coats 
with  paste  by  immeraing  it  in  the  compositka; 
then  heat  to  cherry  red,  and  quench  in  cold,*'1 
water.  The  drill,  if  rightly  hardened,  will  cons 
out  with  a  white  surface,  and  be  exceedingly  hinL 
—J.  W.  M. 

[64993.]— ShootlnsT.— If  the  querist  means  rite 
shooting,  be  cannot  do  better  than  get  H.  r\ 
Miller's  "  Queen's  Hundred,"  published  bv  T.  G. 
Johnson,  fleet-street,  price  Is.  64.— C  E  ,  K. 
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— Fret  eaw  Attachment  to  Foot- 
rhe  change  of  motion  from  the  circular 
tnd-down  motion  of  a  fret-saw  ia  often 
i  aocentriofaatenedon  the  mandrel  note, 
eit  of  the  detail!,  look  np  illustrated 
,  inch  aa  Churohill's,  »nd  choose  them 
treelf.-B.SC.,  Plymouth. 
—Batter  Blending.—  No  chemicals 
>yed  in  toe  blending  of  butter  eioept 
loride,  and  when  oolonr  is  needed  eolu- 
untto.  To  giro  qneriet  the  information 
■boat  creameries,  ia.,  would  take  np  too 
he  spice  required  for  matters  of  general 
but  if  he  will  advertise   his  addreis,  I 

him    env   information    he   requires. 
MEDlCIsi. 

—  Chemical.— Teat    for    Mercury, 
iece  of  sheet  copper.     Rub  toe  suspected 
dy  on  the  clean  surfeoe   of  the  copper, 

drop  of  pnre   vinegar,  if   oeoeasnry,  to 

If  tha  body  contain  mercury  the  cupper 
le  whitened,  like  sileer. — S.  BOTTOM- 
I — Chemical. — Ammonia    wonld    prob- 
tliem  black  if  calomel  wai  present 
:lve  entirely  in  water,  it  ii  not  pn    . 

the  solution  with  hydrochloric  acid.  A 
■cijiitite.  turned  black  by  ammonia  indi- 
■■II....  There  are  other  testa,'  but  ii 
res  to  send  mc  two  or  three  pilli  by  post, 
I  out  if  there  is  mercury  in  them  lor  him 
asurc— Ft.  A.  B.  BENNETT,  Walton 
iford. 

'— OhemloaX— One  way  of  testing  foi 
i  to  mix  tin:  snspeuted  substance  with 
u  carbonate,  and  best  it  in  a  bulb-tube, 
present,  a  metallic  mirror  is  formed  in 
■ait  of  the  tube.  I  would  like  to  aug- 
L  B.  H."  that  if  he  he  ill  It  is  beat  to 
medical  man,  and  if  he  be  well  he  need 
pills.— Wll.  Johs  Geet,  F.C.St  Ad 
emist,  Kewcaste-on-Tyne. 
— Chemical.— it  mercury  is  present 


s  not  clear  filter  through  white  blotting 
utper)  placed  in  a  funnel.  To  the  deal 
■id  a  few  drops  of  a  strong  solution  o! 
lit.  A  white  precipitate  will  probably  bo 


QUERIES. 


ia  plant  required.— 
i  of  the  B*. 


x.o.z, 

[««».!-8.B.».EnirlaM.— Will  one  ol  joi 

_jf  me  have  a  abiteb  and  rue  .1 

•□gists  or  the  class  ol  No.  til 

[GSOOO.]-Methylated  Spirit. -I  want  to  diagoJsi 
-T.C. 

[osnol.)— OrindIn»T    Gange   Oooka-— win  em 

[flSQOJ.]— Deodorising  Fiah    Oil-Can  tame  on> 

[OWOll-Bas;  Water.— What  Is  rsgwster*    I  hnri 

consulted  var.  one  .titUoriliti,  but  cannot  flnl  the  mean 
log  ol  tbe  term.     Will  any  ol  our  friends  oblige  nio    will 

[MOM.]  —  Poultry  Hopper.  —  Will  any  of  ynnr 
correspondents  kindly  k1*s  Instructions  (or  making  a  self- 
Ktnaytu  hopper  by  which  poultry  may  supply  tbe nsselvet 

[MM5.]-Bloyole>  MaJtlner—Conld  any  reader  toll 

[Bsuce.] -Protecting  Iron  from  Xuat.— In  VoL 

XXVI.  )i.  l^ri.  i,!|n.i...M.lin-ii  liiiulL-ius'  add  Is  recom- 
mended to  protsct  ihe  Iron.    [  otonot  Bed  out  anything 


Btattd  '.!:Jt  H^ikl'iK.- 


[6B0QS.]- Kiln  .—Not  haTlng  a  reply  to  my 
Iw-Heated  Kilo  tor  Firing  Coins  Palo tings.  I  pre. 
aattalnable.     Will  seme  one  kindly  giro  laitrui 


[66010.)— Oaa-Bu gins.— To  "T.  c,  Bristol."—! 
_sts  lately  got  out  drawings  for  a  gas-engine  with  a 
oyllnder  IJIo.  by  tin, ;  but  1  am  toldby  soma  people  that 


IM009.]-Poroelaln.- 

nal  to  mil  very  .mi.il  | 


lew  hints  regarding 
eaier  glia  me 


NSWERED    QUERIES. 

kri  eag  Win  V  futrfai  irMch  rmUm  «*ai 


M.  A.  has  replied  to  6333S. 


iUueh#  Belli  lot  Lighting.    To  "  Lyulph  Lura.. 
turns  tic  Ota  Apparatus,  Ell, 


ctlon  Currents,  JO. 


ctrica]  laboratory  is  about  to  be  con- 
n  Vienna  for  the  purpuje  of  carrying  out 
he  public  of  the  power  and  eflicieaoy  of 
the  candle-power  and  economical  working 
id  incandescent  lamps,  electro -chemical 
ente,  the  calibration  of  measuring  instrn- 
le  working  of  primary  aod  secondary 
to.  The  fees  to  be  paid  for  these  various 
i  h  ive  been  determined :  for  testing  a 
he  charge  ia  from  30f.  to  I00£,  according 
■eor.iij]is  of  the  machine  ;  for  an  arc  lamp 

3uf.  to  40f. ;  for  an  incandescent  lamp 
t,  aod  fur  the  calibration  of  measuring 

<i -2JL  to  40f.  This  will  be  a  benefit, 
as  regards  the  lighting  power  of  electric 

r  did  you  do  for  milk?"  asked  a  lady, 
to  the  recent  snow  blockade  in  New 
i\hy,  we  took  hot  water,  and  looked  at  it 
dentine  point  of  view/  was  the  reply. 
>er  cent,  milk,  yoa  know;  that  is  to  say, 
per  cent,  water,  which  is  shout  the  same 


.donly  on-  surface 
as  1  may  went  to  grind  and  repolleh  11— DcrTBH. 
[Mil  10.]     Eccentrics  on  Crank  Shaft. -Ce 

witl.j.it  .r,;.inng  tba  ends,  as   ws  muit  take  Ibatr 
stery  yeert— W.S.,  Uagdeburg. 
[osoil.l— Laths  Pitting,  —Will  any  reader  U 


lv.]  —  Battery    for    Motor    for  Sewing 


Engine  ii  high-pressure  working  at  ISOIb.    floili 

[610  U.) -Wire  Bope  way  ■.— Cananyreadei 

banled-^j(.assa»M  a  rape's  nied  at  46°,  l.OOOIt.  I 

tut  strains  "."rid  'upon  the  nsed  guide  roi«  >— A 
[flSu IS.] —Concrete  Ploora.— By  what  theoi 


saytbug 


i    glee 


'.]— loonbator.— I  am  sonatmctlag  an  In 
according  to  ilio  dealgo  which  appeared  in  tbi 
'  ot  II  Feb.  last,  and  I  shall  be  glod  II  any  ot  cm 
a>ho  may  na?e  one  la  use,  would  lateral  me  tbebesi 


..  Wllioc  or  other  readers  win.  ii.ic  workeil  dp  lor  Boo. 
'rac.  Chem,  Kiam..  Sclenue  and  Art  Dsnatt,  kindly  In- 
arm me  o(  a  simple  and  accurate  method  ot  determining 
neaboioT  Also  now  many  gases  arJ — " 
rnle.ln  the  miitnres  for  qualitative 


■T.  0., 
■  a  gsa- 

1  should,  tbore'tors,  be  ei- 


tow  to  get  a  teleaoogs    nyepiooe 
glass  (both  rnade  by  an  optician 

port  :  I  eon  do  tbat^-AMaTKUB. 

and  BohrcmBUo  object 
In  perfect  adjustment 
be  r    1  want  to  know 

['.■'■■■:■..:     Preclpita tod  Iron 
— 1  nud  It  very  ilLmenlt  lo  get  Iro 

t  very  tedious  and    Isborioua. 
ilpltattng tha  Ironic  tba  form 

in  Mo t(.l lie  Gralna- 

Olinga  qnlla  froo  rrOOJ 
merely  for  Ibis  purpose 

rlfiidi  of  getting  si  tba 

party  replies  to  this,  would  he  kindly  nse  plain  Language, 
as  I  oaanot  read  chemical  lorinulB  !— IUck. 

[G5!i'.\l  —  Electro  Deposition  of  Iron  or 
Aolertype-— I  bare  looked  carefully  through  tbe  last 
twelve  volumea  ol  "Ours"'  for  tome  account  of  abore.  and 
fallsd  to  nnd  any  iot..rnii.iLim,  ^o  mil  r^ul  greatly  obliged 
to  any  party  wbo  will  kindly  giro  the  particulars  of 
making  and  working  solution,  bitter?  power,  and  gsneral 
manigeinent  neoeS'arj  for  copying  In  regullne  lion  an 
engraved  dl«o,  l,ln.  across  face,  sod  I  would  like,  If 
possible,  to  bars  lbs  deposited  Iron  snrfaos  about  ttM 

•'B^e^tJ■o■Metnllurgy'■  for  this  special  jol 


resOH.I-Dew  Point. -I  ban  only  Olalshei'i 
u»  tol00Pahr..aa  given  In  Parkas'  "  Hygiene," 
dobl-ihygrometrlo  tr "' 


[asoasd-indtiotlon  OM1.- 
ron  wires  lin.  dlam.    Tits  rsel  Is 


[Q(0I4.]-BIodel  Dynnmo.- 


Farkes'  ' 

.[■i  tbe  dew  point,  say,  op 
table  ol  vapour  tensions. 


to  get  a  smooth  snr- 

rid*™gl«i  if  some  of 
If  I  am  likely  tc  get 

onld  tt  on  the  top 
'o  Un.  BotTom*>-I 


r  :.-  :  l  bare  your 
I  should  have  Id 


time  ago  I  bought  from  a  Londo 
nickel  solution.    I  managed  topliti 
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some  time ;  bat  now  I  cannot  get  the  solutions  to  work. 
Article*  are  coated,  bnt  often  black,  and  I  cannot  get  it 
to  adhere  correctly.  Can  anything  hare  evaporated  T 
Should  eolation  be  acid  or  alkaline  ?  I  want  to  be  able  to 
plate  small  things  without  fear  of  it  peeling  off  after- 
wards.—A  Would-be  Plater. 

[65087.1— Perspective.— There  is  a  difficulty  In  the 
principles  of  perspective  which  I  am  unable  to  under- 
stand and  would  wish  to  hare  explained.  Suppose  the 
houses  on  one  side  of  a  street  are  built  all  of  the  same 
height,  or,  architectually  speaking,  that  a  continuous 
u  blocking  course  H  runs  along  the  whole  side  of  the  street, 
how  then  is  the  "skyline  " or  uppermost  visible  line  to  be 
represented  in  perspective  as  seen  by  a  person  standing 
on  the  opposite  side  of  the  street,  and  what  is  the  analytic 
equation  to  its  form  ?  In  a  geometrical  drawing  the  sky- 
line  would,  of  course,  be  represented  as  a  straight  line, 
bat  in  a  perspective  drawing  it  seems  to  me  that  that 
oannot  be  so.  inasmuch  as  the  line  is  to  be  drawn  down- 
wards both  towards  the  right  and  left  from  the  point  of 
observation,  and,  therefore,  most  be  bent  or  carved  in 
form.— Art  student. 

[65028.]— Kiorosooplo  Litholofjy.— 1.  How  to  use 
the  OUderon  prism,  f.  Where  Is  it  plaoed?  3.  What 
class  of  objects  is  it  used  with  ?  4.  In  what  respeet  does 
the  Klein  quarts  plate  differ  from  selenite  plate  ?  5.  The 
best  colour  for  selenite  plate.  6.  The  proper  position  for 
quarts  and  selenite.  Also  i  undulation  plate.  7.  Is  the 
Calderon  plate  used  with  convergent  light  ?  8.i  What 
powers  best  to  use.  9.  How  to  polish  Iceland  spar.  10. 
The  best  locality  to  get  selenite  that  will  clean  in  suit- 
able size  pieces.— W.  H.  B. 

[MOW.]— Brightening'  Brass,  &o.  —  I  bare  a 
steam  launch  which  is  only  used  at  distant  intervals.  The 
whole  of  the  boiler  and  engine  fittings  are  brass  or  copper. 
Can  sny  reader  inform  me  of  a  way  or  composition  to 
clean  and  brighten  up  the  braes  immediately;?  It  takes 
me  now  five  or  six  hours  to  clean  up  to  look  anything 
decent.  All  the  brass,  Ac.,  going  quite  black  after  having 
been  left  a  few  weeks.— A.  A. 

[650S0,]-Fistula  on  the  Grum  — I  should  like  to 
know  what  a  fistula  on  the 'gum  is,  and  what  it  is  likely 
to  develop  into.  Also  whether  there  is  any  treatment  for 
it  without  having  theitooth  taken  out  ?  I  have  heard  of  a 
person  having  it  whose  nerves  are  not  in  a  state  to  permit 
extraction  of  the  tooth,  and  I  should  be  very  glad  to  have 
a  reply  to  the  two  points  mentioned  above.— bRAO. 

[Such  queries  had  really  be  better  addressed  to  Dr. 
Alllnson  in  the  Weekly  Timet  and  Eeho.—'E.D.] 

[650*1.]— Paralysis.— Have  been  recommended  to 
try  galvanism  to  alleviate  this  affliction.  The  left  arm 
and  leg  are  the  parts  chiefly  affeoted,  the  brain  slightly. 
Have  a  primary  coil  with  14  middle-sized  Leclanche  cells. 
Will  some  kind  friend  advise  the  best  method  to  go  to 
work?- Bex. 

r  [66033.]- Tandem  or  Bootable  Trioyoles  — An 
ignoramus  regarding  these  machines  would  like  to  know, 
before  purchasing,  the  best  one  to  get  for  the  use  of  young 
lady  and  gentleman  In  a  rather  hilly  country  (WJL  York- 
shire), buf.  good  roads.  Height  of  lady,  6ft.  41  n. ;  weight, 
1161b. :  'height  of  (gentleman,  5ft.  6in. ;  weight,  1801b.  I 
should  be  glad  if  practical  riders  would  advise  me— with 
their  reasons— as  to  what  is  best  under  these  circum- 
stances for  ordinary  travel  and  exercise— not  for  raoing.— 
Intending  Cyclist. 

[65033.J— Hair  Dye— I  am  using  the  juice  of  the 
walnut  expressed  from  the  rind  of  the  fruit  and  preserved 
in  methylated  spirits  for  the  purpose  of  keeping  my  hair 
a  natural  brown  colour.  It  works  well,  and  is  harmless. 
Oan  anyone  tell  me  how  to  set  the  colour  in  any  way  with- 
out injury  to  the  hair,  as  the  stain  is  not  as  permanent 
as  I  could  wish  ?— Virgo  Dolorosa. 

[65034.]— Incubator.— 1.  Of  what  material  is  the 
tank  of  incubator,  described  a  few  numbers  back, 
made  ?  Would  tin  do  ?  2.  Is  it  possible  for  water  to  re- 
main hot  for  a  whole  day  without  a'lding  hot  water,  as 
mentioned  in  the  article  on  the  incubator  ?  3.  What  is 
the  meaning  of  a  baruisher  having  a  •■  roll  of  6$ln."  like 
Tyler's  ?— Terranova. 

[C6085.1— Bifling*  and  Bifle.-l.  Has  the  improved 
method  of  rifling  by  Mr.  w.  Murphy,  which  consisted  of 
the  barrel  being  bored  out  smooth  to  within  about  4ln.  at 
the  muzzle,  been  adopted,  and  are  any  rifles  constructed 
of  that  pattern,  as,  according  to"E.  M.,"  May  S3,  1873, 
p.  240,  it  did  away  with  a  grrat  proportion  of  recoil  V 
Oapt.  O'Hea  spoke  highly  of  It,  having  fired  several  thou- 
sand rounds  without  the  ballets  stripping.  2.  Has  tho 
German  repeating  riflo  been  disoribed  iu  these  psges  ? — 
J  W.  M. 
'[65036.1— Force  and  Energy  .—In  "The  Story  of 
Creation,  Mr.  Clodd,  after  referring  to  the  want  of  pre- 
cision as  to  these  words,  defines  force  as  producing  motion 
which  binds  matter  together  and  resists  tue  separation  of 
it,  and  energy  as  producing  motion  whioh  separates 
matter  ani  resists  the  binding  together  of  it,  or  of  the 
etherlal  medium.  Hardly  satisfactory!  I  think.  What  do 
other  readers  of  the  *'  E.  M."  think  about  these  definitions  ? 
-J.  S.  C. 

[65037.]- Model  Dynamo.— To  Mr.  Bottone.— 1. 
Is  there  such  a  thing  in  the  market  as  a  model  dynamo  to 
light  small  incandescent  lamps  of  about  4  volts  which  yon 
could  work  with  -a  model  steam-engine  ?  2.  How  can  I 
make  chloride  of  silver  battery  and  constant  bichromate  ? 
3.  What  is  the  length,  breadth,  height,  weight,  &c  of  the 
smallest  dynamo  ?— which  pattern  id  the  best  ?  Sketch 
would  oblige.— Dynamo. 

[66038.]—  Varnish  for  Motors  and  Dynamos- 
Can  you  kindly  inform  me  of  a  vanish  for  nnisulng  off 
motors  and  dynamos  that  will  imt  ohauge  or  darken  tho 
shade  of  colour  and  that  will  remain  hard  ?    I  have  tried 

Ssle  carriage  and  hard  varnish;  out   to  no  effect.— C. 
ORDETT. 

[65039.]— Recovering-  Tin  and  Zinc— I  shall  be 
glad  to  be  Informed  wuut  would  recover  tin  and  zinc.  I 
have  striped  scan;  tin  and  It  Y\as  duly  precipitated,  but 
cannot  recover  the  metal.  Subjeoted  to  good  heat,  but  it 
fails  to  satisfy  me.— Read  EH. 

[65040.] -Steam  -  Engine.  —  How  muoh   water  is 

evaporated  in  12  nours  by  a  marine  engine  indicating 

9H.P.and  rnoning  200  ruvs.  per  minute?    Boiler  pree- 

sartf  ISO.    Steam  is  expanded  by  Bremme's  pat.  single 


eccentric  reversing  gear  and  cut  off  as  early  as  possible  ? 
— L.  Terry. 

[65041.]- Persian  Mystio  Jewels.  — Can  any 
correspondent  give  the  traditions  and  supposed  virtues  of 
the  square  of  nine  jewels  or  precious  stones  worn  in  Persia 
and  India  ?  I  have  one  of  these  brought  from  Ceylon  and 
should  like  to  know  the  "  folk  lore  "  concerning  it.— 998. 

[65C49.]— Gold  Bluing;.— I  have  a  recipe  for  cold 
bluing  as  follows  :—3ox.  butter  of  antimony  ;  3os.  bromio 
acid ;  lao».  indigo  blue,  and  Jos.  prussiate  of  potash. 
What  is  it  used  for  and  how  t— J.  W.  M. 

[85643.]— Enamelling;.— Will  any  reader  kindly  tell 
me  the  formulas  for  au  easily  fused  non-porous  enamel 
with  the  colouring  matter  for  grey  and  yellow  ?— Porous. 

f 65044.]— Muffle  Furnace  —Will  some  kind  reader 
tell  me  what  muffle  furnaces  are  made  of  and  how  baked 
and  burned  ?  I  want  to  make  one  |for  gas  about  8ln.  square 
with  a  platinum  muffle.— FlRaCLlY. 

r65045.]— Left-Hand  Threads  for  Clocks  and 
Watohes.— How  is  a  left-hand  thread  made  for  clocks 
or  watches  ?— J.  R.  Blwell. 

[65046.]— Iron  Boof.— What  can  be  done  to  prevent 
moisture  dropping  from  inside  of  roof?  It  is  curved. 
Floor  ooncrtted  as  it  is  for  a  showroom.'  It  is  very 
objectionable.  Shall  bs  pleased  to  hear  from  some  one 
who  has  stopped  it.— CONbTAHT  Subscriber. 

[65047.]— Armature  Velocity— Would  Mr.  Bottone 
kindly  explain  how  to  determine  the  speed  of  armature  of 
any  given  dynamo?  For  instance,  suppose  I  bad  a 
dynamo  with  ring  armature,  the  fields  wound  with  No. 
16  s.  wire,  the  armature  with  No.  S3  s.,  how  am  I  to 
ascertain  what  speed  to  drive  it  at  to  get  the  best  results, 
and  would  it  make  any  difference  for  the  speed  if  I  was  to 
substitute  a  Siemens  H  armature  for  the  ring  ?— J.  G. 

[65048.]— The  Jensen  Electric  Bell.- To '  F.OJLM 
or  Others.— Would  you  describe  the  method  of  winding 
the  coil  for  above  ?  I  believe  there  is  a  special  moie.  I 
have  made  one,  but  oannot  get  the  hammer  to  strike  with 
sufficient  force.  I  wound  with  13  layers  of  No.  36  s.o. 
wire  (core  is  j'n.  by  l|ln.) ;  but  the  armature  is  not  at- 
tracted to  the  magnet  sufficiently.  It  only  jut  leaves  the 
contact  spring.— A.  H.  S. 

[65049.]— Dry  Battery.— Will  Mr.  Bottone  kindly 
describe  the  best  form  of  dry  battery  which  is  not  a  patent, 
with  the  time  it  will  last  in  constant  use?  Will  dry 
battery  give  equal  current  and  E.M.F.  with  chloride  of 
silver  form  ?— H.  H. 

[65050.]— Violin  Bow.— Can  any  reader  tell  me  how 
to  make  a  violin  bow  ?  Should  it  be  made  straight  and 
bent  afterwards,  or  should  it  be  cot  to  the  proper  shape  t 
What  are  the  best  sorts  of  wood  ?— Rosin. 

[65061.]— Varnish.— What  can  I  put  in  oil  varnish  to 
give  it  a  rich  rosewood  colour  and  still  leave  it  trans* 
parent  ?— V.  S. 

[65053.]— Electric  Bt  11-Will  Mr.  F.C.  Alleop  kindly 

Sive  details  for  the  electric  bell  of  whioh  he  gave  two 
iagrams  on  March  30, 1838  (reply  64805)  ?— J.  D. 

[65053.]— Sealing  over  Battery  Tops.— How  do 
yon  seal  over  the  tops  of  Leelanchu  outer  ceus  ?  Is  pitch 
the  best  thing  to  do  it  with  ?  I  seal  my  porous  pDts  with 
it.  Ought  not  I  to  mix  it  with  some  thing  else  ?— 
METEOR. 

[65054.]— Shafting;  —Can  any  reader  tell  me  of  tome 
application  which  will  Keep  9hafting  from  rust  where  it 
is  a  good  deal  exposed  to  steam  ?  Paint  would  do,  but 
then  it  is  so  hard  to  shift  sullies  on  a  painted  shaft. — 
DOCTOR  MED1CINA. 

[65066.]— American  Wire  Gauge.— What  is  No. 
18  in  this  gauge  iu  B.vV.ii.  and  d.W.Ufr.  r  It  is  mentioned 
in  the  article  iu  No.  1,203  ou  a  M  Simple  Electro-Motor.' '— 
Meteor. 

[66066.]— Bex  Tunnel.— I  have  been  told  thst  at  cer- 
tain times  in  tne  year  the  sun  shines  through  Box  Tunnel. 
Is  that  possible  ?— B.  Masuitkk. 

[6605  7.]- Chatter  ton's  Compounds.— Will  any 
reader  give  nio  the  oompositiun  of  Cbatterton's  com- 
pound?, used  for  electrical  purposes  ?  Also  the  proportions 
of  the  ingredients.— A.  B. 

[66(58.]— Blowpipe  Solder.— Will  any  of  our  readers 
oblige  by  giving  tne  oest  method  of  making  blowpipe 
solder  for  ordinary  gas-fitting*  ?— Mechanic. 

[650  59.]-Black  Thick  Dye  for  Leather.- Will 
some  kind  friend  inform  me  how  to  make  a  cheap  black 
thick  dye  for  leath  r  ?— W .  C. 

[650C0]— Pewterers'  Bepairs.— Can  any  reader 
enlighten  me  on  the  repairing  oi  pewter,  such  as  pewter 
troughs  and  measures  ?  I  find  the  soldering  bit  makes  a 
patchy  job  of  it,  it  being  too  hot  or  too  cold.— CONSTANT 
Reader. 

[65061.]-Medical  Indicators.  —  Will  any  kind 
reader  inform  ;me  how  to  make  tho  indicator  used  in 
medical  or  street  coils.— Fred. 

[65062.]— Great  Western  Kail  way—  Will  some 
one  kindly  state  details  of  No.  7,  oiinpouud  engine,  giving 
size  of  cylinder*,  and  saying  if  on  vVorsdell's  system  or 
what  ?-W.  B.  P. 

[65063.]-Vertical  Sutdials.-In  the  "E.  M."of 
March  9th,  instruction*  are  given  for  makiug  a  horisontal 
sundial.  Cannot  you  give  in  also  directions  for  making 
a  vertical  one  for  a  wall  faring  (a)  due  south  (b)  nearly 
south  ?— John  K.  Greaves. 

[65064.]—  Bunsen  Batteries.  —  Can  any  of  our 
readers  tell  me  why  the  current  fall*  off  so  in  my  Bunsen 
batteries  ?  After  they  have  been  at  work  a  short  time  It 
becomes  very  feeble  aud  the  zinc  turns  black  ?  Can  I  do 
anything  to  remedy  it  ?  Also  I  want  to  light  up  a  room 
with  electric  light.  What  c.p.  lamp  would  be  sufficient 
for  a  room  15ft.  square  V  Can  it  be  worked  well  from  14 
l£-piut  Bunseus  V— biKAM. 

[650G5.]— Fan  for  House  Fire.— I  have  just  been 
shown  a  email  fan  to  be  woiked  by  hand,  for  use  in  the 
house  instead  of  bellows  (Clarke  patentee).  This  has  a 
small  wheel  about  lin.  diam..  fixed  on  fan  spindle.  An- 
other friction  wheel,  about  Gin.  diam.  (in  which  is  the 
handle),  rotates  on  a  stud  uttuched  to  fan  casing.    The 


peripheries  of  the  wheels  are  held  in  con 
of  a  spiral  spring.  Can  anyone  tell  me  11 
this  kind  is  still  made  and  describe  it  ?— Fa 


i-'A 


[65G66.]—  TJne  Idee.— Messieurs  lee 
donnentses  conseiis  et  see  opinions  auz  < 
leoteurs  dc  1'  "E.  M,"  scat  si  obligeant  et  > 
r6ponse,  que.  moi  aussi,  je  serais  chartLv  si  m 
6:h  sujetc  a  la  critique  rfe  M.  H.  Button 
amateurs  of  u  OurB."  II  s'agit  de  la  propuUi 
par  1  electricity  [La  scheme  ci-contre).    &< 


par  le  trou  dc  fond  d*un  canet  X  Y  on  f s 
tuyeau  A  en  forme  de  la  lettre  L.  de  manttre 
suj:erieure  soit  ajostec  dans  le  fond  et  fi 
convercle,  tandli  que  le  reste  de  tuyeau  etani 
dessous  de  fond,  soit  plonge  dans  l'eau.  Le 
fait,  lupposons,  en  verre.  i>ans  son  lnterii 
renferme  deux  feru,-a  de  platine  m  n  so. 
circuits,  qui  apres  avoir  passe  par  le  cc 
joindre  Tun  a  la  batterle  B  (les  piles  elect] 
accumulateurs),  l'autre— au  commutateur  K. 
circuits,  m'  et  *»',  sortent  aussi  de  l'intcrieur  d 
ils  ont  forme  sons  le  eouvercle  deux  points  i 
faire  passage  aune  ctincelle  electrique.  C 
circuits  86  combine  re*pectivement  avec 
Bnhmkorff  B  et  le  meme  commutateur  K.  - 
ce  dernier  on  pent  mettra  alternatively 
munioation  soit  la  batterle  avec  les  fenilles 
decomposer  l'eau,  soit  avec  la  bobine  faban 
ctincelle  entre  les  pointes  m'n'  pour  prodi  ir 
de  la  mixture  de  gas  II  et  O ,  provenant  de 
tion  de  l'eau.  Cette  explosion,  chassant 
l'eau  hors  de  tuyeau  A,  effeotuera,  par  si 
avancement  du  eanot  dans  le  sens  oppose  s 
reprendra  lmmcdiatement  sa  place  dans  I 
vertue  des  vide  qu'il  s'y  forme  apres  l'expl 
faisant  a  des  intervales  convenable,  change 
levier  du  commutateur,  nous  prodnirons  un 
plosions  faisant  avancer  notre  canot.  II  fas; 
partie  suptfrleur  de  tuyeanait  conserve  un  pei 
adoucir  les  chocs,  qui,  sans  oela  6tant  tri 
n'auraient  pas  sufflsamment  de  temps  pour 
sa  force  au  profit  de  la  propulsion.  I/idee  n 
peine  pour  lui  saorifier  le  temps  et  les  frai 
CBABfiEl,  Bussie,  Mars,  1888. 

[65067.]— Electro-Deposition  of  C 
Vol.  XXXV.  p.  411  (query  No.  47321),  -\ 
states  tbat  he  got  a  brilliant  black  depo 
which  adhered  firmly  to  zinc,  then  raised  t 
he  could  be  certain  tbat  it  was  pure  carboi 
ends  by  saying  that  none  of  the  acids  wi 
This  is  proof  enough  to  my  mind.  If  he  sees 
be  obliged  if  he  would  give  particulars  of  tl 
this  M  brilliant  black  deposit."  If  not,  perba 
I»arty  would  kindly  say  if  it  was  possible  i 
bon,  and  how  it  is  done.  I  think  this  is  cl 
importance,  as  by  depositing  carbon  in  sue 
with  iron  a  superior  steel  might  be  made 
plates,  esc— Mack. 

[65068.]— Blectric  Bell.— Thanks  to 
Maycock  and  "A.H.T.B."  for  their  inforn. 
subject ;  but  they  don't  seem  to  compretu 
What  I  want  to  know  is  this— Some  of  tta 
are  18  miles  in  length.  Again,  I  have  some 
(S.  N.)  that  I  should  like  to  know  how  t< 
earth,  and  how  should  I  know  which  end  t 
earth  was  bad.  The  relays  are  ordinary  ir 
If  I  fill  the  cell*  half-full  of  solntion  and  the} 
would  they  work  if  I  ahould  fill  them  to  the 
tion.— Nero. 

[650G9  ]— Atmospheric  Pressure. 
reader  of  the  "  JC.M."  be  able  to  tpeak  wit& 
on  the  following  query  :— If  an  ordinary  cof 
such  as  wc  see  in  the  plumber's  windows,  v 
4  or  5ft.  in  diameter  instead  of  a  few  inches 
air-pump,  be  entirely  exhausted  and  bermet 
as  tight  as  a  bladder,  would  its  shape  be ; 
very  least  ?  I  only  wish  to  know  if  anyone 
it.— John  Haupden. 

[65070.]- Income-tax.— If  Income-tax 
upon  nett  income,  why  should  the  owner  cf 
he  is  also  the  occupier  be  compelled  to  pay  u 
A  when  he  is  exempted  under  schedule  1 
makes  no  profit  V  Is  not  the  term  Incoue-u 
applied  in  this  case,  and  should  it  not  be  t 
tax,  and  if  the  possession  of  land  entails  t 
should  the  possession  of  cattle,  furniture,  «n 
dtc,  be  exempt  ?—  Doctor  Mkdicisjl. 

[65071.] -To  S.  Bottone.— I  have  Hi 
chromate  cell  on  which  1  ahould  be  glad  o! 
In  the  outer  oell  1  have  a  carbon  rod  and  fiUi 
with  nut  carbon.  Iu  the  porous  cell  1  ha* 
sheet  zinc,  Cin.  by  18 In.  This  is  filling  tb>-  v 
only  use  the  porous  cell  to  keep  the  lia?  \ 
with  the  carbon,  and  to  hold  the  mercury  !o 
tion  of  z'no.  I  have  made  holes  in  the  poro 
crease  the  internal  resistance.  I  show! 
eheet  zinc  is  rolled  to  the  fcize  of  the  poru.1 
improve  on  this  Y — J.  J.  Batudose. 


The  Panama  Canal.— The  r<iii? 
Herald  says  :— "  On  the  22nd  Feb.  tue 
the  Panama  Canal  through  the  31  in 
miles  from  Colon,  was  accomplished, 
now  a  continuous  waterway  open  f run 
Colon  to  a  point  near  Bo jio  station,  on ' 
railroad,  about  fifteen  miles.** 
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CHESS, 


H> 


■*a*s 


B  :. .«  H  B 

i  a  a*Hi 


BOLTJTIOH  Tl 

kr's  K  P  (oh). 
kesKtF(eb)*o. 


(fl)  i.  g  takes  p  (*). 

(»>I.K-B4<rO. 
(C)  L  K-D  I. 


m  (3).  Sorrel,  Sink 
™,  J.  Palmer,  ud 


rata  1,089  Housing  writes:-' 
i  Is  *  passible  petition  ii  Chi 
is  to  the  8th  square  and  I 
It*  TMwnaand  two  -' k" 


.  two  pltoes  have  been  captured. 
turn  both  bam  taken  by  pleooe. 


Q-Kt  F  has  taken  ■  plans  ;  a 
h J  »  P,  and  the  remaining  1 ' 


r  plan, 


Iay  has  kindly  offered  m  additional  priis 
■  work— to  the  competitor  making  toe  X 

BLBR.— Toor  mmi  is  intend. 

•twin  nd  a.  W.  MlDULSTOF.— It    win  Suf 

mnd  lointlom  the  first  more  will  he  enough. 

IS.— Thanks  far  [nolo in™, 

O.-Wn  have  niton  explained  before  that  a  dm! 

I  more  t tuui    ono  way  to 


variation  Whlti 
ii  to  Black*  de 

.—A   variation  coniliti  in  those  defuote 


re  dlatlnot  answers  on  t 


Dundee M  Bdlnburgh,  whan  Dundee  won  by 

(on  and  llauDiDehani  Football  Club,  will  pin 
*  on  behalf  of  toe  International  Duces  Con 
io  local  charities. 

■dny,  luoh  34,  Mr.  Ja*.  Rayuor,  Of  LMdl 
,  membenof  the  RewdoaClob  simultaneously, 
nine*,  drawing  1,  and  losing  1. 


otal  number  of  the  staff  of  the  Londo 
estera  Railway  ia  55,217.  The 
is  £,543  milea;  the  number  of  engines 
irriages,  4^548 :  goods  and  coal  waggon*. 
The  train  mileage  during  the  year  ended 
b,  [837,  was— passenger,  19,633.967  milei 
d  mineral,  18,168,107— a  total  of  37,69i!,0( 
[n  other  words,  the  engines  ran  nearly 
I  three  -quartet!  ever;  second,  oi  104  mile* 
inate,  and  in  miles  ran  they  equalled  a 
and  the  earth  every  lour  hours.  During 
the  number  of  passengers  was  60,466,260, 
number  of  tons  of  goods  and  minerals 
u  33.D37  768.  The  revenue  derived  from 
is  was — from  passenger  traffic,  £4,185,818  ; 
ifflo,  £5,974,319 ;  or  a  total  of  £10,160,137! 


ANSWERS  TO  C0REB6F  ON  DENTS. 


anlelas  can  ba  auroheseaTor  replies  (Mug  inch  Intorme- 
non,  cannot  belnsarted  eacept  *■  advertisements.  6.  No 
juestloo  asking  for  educational  or  ■stent!  do  inlonnatlon 
la  answered  through  the  post.    n.  IsM  sent  to  corre- 


V  A« 

■pace  devotee. ,  .,_ 

the  genaral  good,  and  It  la  not  fair  t- 
Uoni  snob  as  aie  lndlnatcd  above,  •»ii  «•  uu.y  ui  mu 
•Idnal  Inurast,  and  wbiob.  If  not  advuniiementi  In  then 
■elves,  lead  to  replies  whiah  in,    The  -  Slieeouy  Sal 

imselrea  of  1 


Tb* 


following  an  tba  initials,  sml,  of  it  tun  to  ksnd  ua 
Wednesday  evenina,  April  11,  and  unacknowledged 


T.  CLiBIt— J.  Haslde.- 


XY.Z.— A.  Marson.- 


— J.  T.Qei 
.  A.  P.-B. : 
i ton.- If.  . 

ooth'.^guotns, 
ftudy.— W.  lumlllo 


GiORan  Qbieh.     (Ws  have  read  your  letter  on 

"'lln  and  Colour,-  and  have  endeavoured  to  s 

id  It.  We  are  prepared  to  agree  with  yon  that  tba 
i  of  the  belly  */ a  violin  should  be  u  Oat  (whatever 
t  may  be),  ud  the  tone  el  the  t .  G  sharp,  be 
know  that  soon  a  difference  baa  glien  good  r 
radios  ;  but  we  an  utterly  oaetile  to  compr 


!ateFro[.anthrie"s',FannjWsterC 


la  complete  and    i 


loommeudad  the  filter  mad    up  i 
ircoeL)—  iBQDiaitt.     (Wh;   not 


doubt  tries  to  pleas*  those  who  pay  him.  Running  the 
thumbnail  op  the  keyboard  is  uoiil  |,r,ietloe  that  would 
be  adopted  by— well,  say,  Madame  Schumann  ;  bat  par- 
haps  It  so  Its  the  purpose  of  jour  -  !.■:■. .!■.-■  . I  niim-i."  I 
— YOALiVO.  (Cats  and  traps  being  ti.irced,  the  alter- 
natlve  is  poison ;  hot  there  la  one  remedy  you  can  try 

coal  tar  about  any  part  that  cannot  tic  snipped.)— Tiit- 
DISTILLEB.  (B*tterke*pthe*U|srouto(  your  steam- 
boiler.  Wharf  do  you  find  any  ievnn.iu.-D  i  ni..i,  ;,i  p.n 
■ugar  In  the  boiler  r  Fllur  the  w.ilt  nnd  keep  the 
sugar  onl  of  the  boller->— MlMOH.    i.\ll  tba  training 


1   than  we  nan.)— DUUBl-Ml 


ooltlply   the    p'ant 


.  (S. 


acetate  oileaj)  -J 
ual"q.o.CntiV^"-' 

1    ( 

SBg|s 

otawt 

bet  ten  pari. 

Thaqaaatum 


(Yes, 


'  booki  from  iteun.Lookweod 

.il-ooort,  B  C,  oi  liter  to  indloes 
nenmrlng  timber,  Ac.)    F.  Is- 

o  mntlou  in 


stry  of  Cycloids. 

Notes  and  Queries  Column  of  the  jrwiu.    Sss  Hints 
A.  C.  V.   (What  sort  oE  portraits?    If 

' k *"*  ToL  ±LT.  and  the 

A  (Tba  American 


o  photograph 


and  B.W.  gauges  are  tnuo 


exactly.    For  I 


it  few 


'Oil;  33,  -009  in  A,  while  In  B.  It  Is'OM.No.  M  In  B 
sorreiponding  exactly  with  No.  39  In  the  American 
gauge.)— AkfATItlB.  (Why  not  look  ap  the  Indices  of 
back  volntces.  Tbsn  was  a  good  deal  about  windmills 
a  year  or  two  ago  ;  hat  we  do  act  think  yon  will  End 
them  suitable  for  driving  a  lathe.)-  Oaia.  A.  Haw. 
(Why  give  us  trouble  to  decipher  your  slgoatnn— that 
Is,  It  we  have  deciphered  it  1  Ooplaa  of  sp»o Ideations 
of  petantaeen  be  obtained  at  the  two  Offloa,  Ounitor- 
stiee t.  Chancery- lane,  Tns  pries  varies.  Yon  can  aae 
any  ipnoidcstlon  la  the  Library  of  the  Patent  Ottos, 
Houthamp  ton- bull  dings,  and  taking  a  Bote  of  number, 
year,  and  prlns  can  readily  obtalu  a  oopy.)— R.o.  H. 
<A  Broueunelug  biographical  dictionary  would  supply 
•H  information  )— Hill.    (Nothing  in  the  nolpe  from 


the  American  paper.  It  hat  bean  given  several  tisna_ 
In  baok  volume*.)— IDMEBAL.  (Merely  aii rated  waten 
with  easenoea  added.  Here  ia  a  recipe  for  the  glngei 
ale  :  Plain  syrup  at  if  Twad.  1  gallon,  compound 
ttustun  of  ginger  td  as,  aestla  acid  (floe,  sugar 
oolonrlng  Jd.oi  About  loa.  or  Ijoi.  of  this  mUttun  Is 
put  la  each  bottle,  which  la  then  dlled  up  with  airaud 
water.  Why  not  procure  Harnett  and  Poster's  cata- 
logue, Niagara  Works,  HC,  Ksule- wharf -road,  New 
North-road,  London,  N.)-M«oh»sic.  (Similar  query 
answered  not  long  ago.  Pat  In  larger  plus— to  be  ob- 
tained of  Hngbes,  Drary-lane,  or  Godderd,  Tetteaham- 
oonrt-road.  i.  Bee  indloes  about  tbe  date.  It  la  a 
matter  of  taite,  and  profeislcnala  don't  agree.) — 
1,  Q.  B.    (It  I*  worked  tiy  the  prmareof  tbealr.    For 

to  A  B.UDEH  above .)- HO itsCBOL deb,  (Bee  replies 
In  recant  numbers  (p.  81,  for  lustenoa),  and  put  an 
esoape-plpe  In.  Why  not  employ  a  competent  hot- 
given  about  ten  volumes  back,  whore  sevenl  methods 
are  lllnitrat**.)— WaTson.    (A  patent  agent  can  tell 

{Dd  what  patents  are  still  In  fore*  In  nonneatlon  with 
Lgh.prenure  hot- water  plpei,  or  yen  oouid  dad  oat  by 
■canning  at  the  Patent  Ofllo*  Library.  Is  than  any 
patent,  by  the  way  ?]— OBLian  J.  B.    (Liquid  blacking 


Prussian  blue  fii 
ELiCTRU -Motor.    (Posslbls,  yn  ; 


natbylated  spirit ;  > 

ok.  and  aca.  of  Pr~ 

additlnu,    i 


lib.  of  shellac  ina  gallon 


ily  powdered.    Otir 
i  bottle.)— Simp li 


I  dynamos.)— P.  S. 

t.  Per  crystals  see  any  toitbonk  P-0-STiRIo.  (.Nothing 

te  dear  the  land  there,)— ACOtruoLlTOa.  (See  Indices, 
1 11  ii  not  described  In  the  book  referred  (o.)-Q.  F. 
Try  tbe  ointment  of  galls,  or  refer  to  indleee  for 
icveral remedial.)-. JOHN  IIADDBir.    (Seep.  ISt  last 

llamas.)—  QoKoa.     (Oer- 


•    (Wei 


*-t»; 


I         UI 


it?) 


..    oils,  astu  ,  ... 

about  lid.  to  lid,  a  gallon,  according  to  whether  they 
are  filtered  or  nut.)— 3.  H.  (Wheredo  you  find  the  namt 
or  eipresslon,  or  whatevar  II  Is  f)— COTTON OPO LIB. 
(Have  not  pocket  batteries  been  described  frequently  >) 
W.H.  W.  (The  difference  is  not  materiel.  Bee  answer 
to  Col.  Kelps  above,  and  Hints  Mo.  *.}— flnascHiaau. 
(It  can  be  had  direct  from  tbe  orBoe,  and  "  New  York  ■ 

for  a  whole  year.)— Motor.  (What  "  opinions  "  do  yon 
want ?)— F1M8BURT.     (Why  did    you  not  repeat  the 

Sinry?  Thau  we  at-"  *-—  *  —  ■  T  " 
ru.LwooD.    (Bash  ,_ 

■     ued    Out 


must  be  asked  privately 


a  primary  W  division ;  the 


second      ,a       ,  and  so  on     a 
utterly  valueless  in  pnetloe.) 
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CHARGES  FOB  ADVERTISING. 


liarr  additional  alf  lit  woida    . 

l     Ptmarrmpb  b 


Hollo-way's  Pills   purify  the    blood,  r 

angariaC  all  tabaa,  and  nndar  rtaplratlim  r'»«,wiLha 
thestrenflh,lHltaUrif  li-.r  ihtv-.  .t  ■'■  i~<  ■  -ir-.ir  :'[.■  . 


OUR    KCHAHGB    COLUMN. 


imrdi,  and  3d.  for  ttery  tueo—diitg  t 

Tricycle.  Irani  itttnr,  bill  bearing!  and   peda.li. 

Wanted,  good  baek-gea-od  Lithe,  gap  bed.    Hichinie 

r-aih.  part  iiehaaa*.— UIOKUIO,  41,  r.[nn.*i-ro*d.  ITMIuucli 

Btenm  Gauge.  J,ln_  3001b.   nreirare,  new  aafety 

Good  Value  Offered  (c 


i-ylate  View  Lens,  diaphragmi,  neatly 


Iron  Lathe,  Bin.  cant™,  dft.  eta.  bed,  baary  wheel, 
speeded  headahwb,  trfadleeHfar  atujipBr-    Offwi  10  cuooana,  7, 

"English  Mechanic,''  11  tdIi.  to  date,  unbound, 

»L;.l..T.  rp  .■     i  -lti  .-.:  :■.■■;..:».../•.  r,  L.. ...  .     ,■'..  r  ;.-.  :',  r:L,!. . 

j\,  IK.nacrHhLirr-j-DaJ,  >". 

IS  Glued  Stoneware  Cello,    19   by  1!  by   8.    Alio 

SOin.  Bicycle,  eqnal  to   new.   null  bearings,  pitted 
-■'  r.-.-[ ;  -.1  - .  .. :  ,  Huf ,  aennlna  Hn-fcio,    Whatoffvn 

lion   very  Utile  ridden. 


iiuit 


•uln.  Bicycle,  iplend 

hall  b«rli,ir*  b,ji}j  tifif. !■,  it 
«.-  g.  *■  us,  TJLu  A.  b^jj. 

Boriaontnl  Moltitnlsnler  Boiler.  v. 

What  olleri  tor  "Encyclopaedia  Britannic  a,'' 

si*     i    '  *        ^■■■'■J'- 

Will  eichnnge  Wierenpennynninberaof  "  Knight's 

Electric*!  Machine,  ploio.  3(t.  diameter,  (or  tele- 
graphs oiotborawaiatiu.-Z.,  IOI.HrKtl.ij-™drSg. 

Mag lo  Ln.ii tern*  and  Slide*,  and  a  rood  Cumin, 

Bli  Outer  Oella.  ltln.  by  a.  and  poroui  aota  for  Dim  a, 

"  Journal      of     Liverpool      Astronomical 

"  Knowledge,''  10  role.,  complete,  nnbonod,    Offera. 

•hS'Vi.faim?.  "  Penny   cycl»P»<ii»v"    hound    In 

Violin,  good  tone  and  condition,  more  than  100  yean 


:;..'.':    f 


wWash^  gaud  Wringing  Machine  (Turlor  and 


'■  Mechanical  World."  : 


3tv 


tited,  Trloycl*.  i 

i':  Saalea  ami  Set  or  Bnii  Wi 


wml  orrnditer,  tliol 


I  Set  of  Bnii  Walghla,  Irom  1  dm 

__  7^X  '%  "■>'■'' ■'■■: r'y '■■'•■':■■-[ 

Tangent  Galvanometer,  Bin.  ring         "  -ito£l 


Bight  pi  linker  ed  D  Flute,  toning  il Id e,  screw  head 
WJmshurst  Machine.  17ln.  platee,  well  made,  a 

ro'lLtl,  ItoeivUit. 

large  t-ohambar  Remington  Revolver,  good  ai  nei 

1odltlon,ln  turonr  laatliar  c*M,  nari  In  lata  Eftptlan  E^mpalgne 


M'llo  Sewing-  Machine,  worth  S0>.    Will 

-.■■I.  Z'*;':,-.    ApiiUaam*  ui  uirtlilDr    njffal.— W. 

ew-cuttlng  Lathe,  complete  ut  of  oaitlngs 
Loai.  chanra  wb**lt  uffara.— 3.  Wellington-place, 
roll.,  complete, 


"BngUahHeol 


381n.  Royal  Hail  Kangaroo  Bicycle,  hollow  rlma.  forts, 

K.laaj-.  paunt  buu    biii.lns,,  S«iri  *ddia,  ng.lmra  h»nil0 

Morae  Printing  Telegraph  Instrument,  direct 

Whnelotand  Wilson  prlnclplo  Sewing-  Machine. 

"  Engliah  Mechanic,"  l«l  eight  Tola.,  with  lnd« 

7ft.  by  ain.   Centre   Shaft,   with    fait   und  looie 

Kiahange,  a  n<arlj  new  Mower  and  Eeaper,  by 

(.tin.  Bicycle.  In  good  order,  hollow  [orb,  ball  metal 
afiSni  ml-Vu&TiafRtiM**  alulfraSaSaf  *° 

fjaror  ijoaiitl  ty  Bdnnalioaal  and  Uli^eUaneoua  Boolca 


Electrlo  loco,  ai.ton 

Dynamo,  10c  p..  almost  new,  with  bat 

I.  ■:■:!■,.-.  ,i  ,.■  ..,,  l...Ir:«li„.,iii 

Hetriever  Bitch,  blank  corlj,  1  g 
Wanted.  10-bola  Indicator,  with  bell,  1: 


Sewing  Machine,  toll  talloriag  orelmllar  trade. 

»>.  iimh  (.rm^nu  or  iu.[al  ..ch.nl.  Io  r^a.  ol  11*—  BltOHUI 

Leg  Vice.  3slb..  nearly  ntw,  areolar  Saw,  «ln„  with 
Will  orohnngc  a  nloael-jlated  SeTOlver,  la  can. 


THB    SIXPENNY    SALE    COLUMN. 


rota  o/  6d. /or  lAa  Jirit  IS  taordi.  anoi  Si.  far  entry 

lucosodtnf  S  isortii. 

Fretwork.— Catalogue  ol  aiarj  raqnlalla.  with  «M 
KewninitratndPrloa  Lilt  of  Bcrowe,  Bolta,  and 
(u^ Jioaala  Col  la,  Is.  glrkfUa.  EaML 
Anatouri'  Lathea  and  Wide  Jteata  tor  aittal  or 

Foreign  Stampal      l.dTertiaer  has   qnrintitj   of 

Lubricating  Hydro  Carbon  Oils.  Imported  by 
Billiarde  o 
Woollen  Olntha  f 
Woollen  Clotha.— PBiterna  of  new  aaaaon'a  good*. 
Woollen  Cloths—  any  length  out.  Write  far 
Trooser  Length*,  >■.  Cbaap  Cloth  for  Ladiea' 
Carbon  Platea,  beat  qnallty,  ont  and  monlded. 
Pebble  Carbon.-  Qnablta  for  Laclaaobe  oella  ; 
ManganeaeOxldeipoclaliy  prepared  for  Loolaaoha 

Light   Machinery   and   Specialities   bo  lit   to 


Gut  Band  (Luthea),  beat,  pa* yard.  I. «.: 
a^4ltfe^iif^^uVaa?*a«aa>=wv--l\l 


Tool*,  ovory  deaariptlon.  Slith  edition. 
llaaLnU**  phoaoaulDflu.frM.— L  S.LnsT.r*7  Had 
Organ,  magnifloent.  £Jt.    Amsri™  Orra 

s,l)M  Placei  of  Baal  Mnnic,  at  reduced  [ 

Harmonium,     7    atop*,     to  nee  red     wal 


Mica  or  Talo  for  all  pnrpoiM.— HlCHil 
100  Packets  of  Flower  Seeds  for  ', 


Bras*  Door  Plate  n 


rated,  3   oy4l,f« 


Amateur  Mechaniea—  niuai  now  o) 
£10  worth  Oonjnring  Tricks,  wry  oL-i 
Jfo   Plat    Boirr^jei.- See    Aatomatic    < 


lew    Violin     Bridge,     "0..1.",    itae 

Wheel-Cutting  and  Dividing  to  It: 
Planing  to  Uln.  by  Bin.  Boring.  Turnlt 
Bicycles,  Safeiiaa,Trioycles.  and  Fitting, 
Brtrftiayf 

Bicycles.  Safeties,  Trl.-jclai,  and  Fittingi 

Wlre.-Large  quantity  Ko.  18  double  cotto 


Bella— JO  atlo.  Blectria  Bells,  In  paii'hadT 
Wrin  [or  King.  Mendham,  and  Co'i 
Mlorosoopio  Objects— Si"  ataloed  botai 
Organ  Metal  Pipes,  Tcload  or  'inroloi 
"Dynamo  Building  for  Amateur* 

'alt. I.  ~  Ha.  t.  t*!«h»  W]ii,na<  H.  .,1  S  .v.  „! 
Innsud,  .1**  1...  I.I.UW,  1,4-IMMa.ii,  FlMHtr 

Complete  teta  of  BiW-oBftnf  Safety  Fit) 
Manchester  Electrical  Stores—  T hi 
Plles"cnrcd    first   applWtloii.      ralmert 


ReadyTonedSenaltlaedPaper.  Brillla 
Matt  riurla«  Sen aitl aed  Paper,  uitirtirt 
tr»w  dark  room  Hleotrto  Lamp.:  rat;, 
Hewada  Diatom  Deposit,  ilipesnp: 

MieroscopicMountingnrHletologyt 
Diamond  Drills  lor  drlllin 
Diamond  Points  lor  nl 
Diamond  Turning  Tool*  : 
^Dla^mond  Sparks  for  Chio^u:,'i* 
Diamond  (or  Lnpldnrki,  C  %&4  laoW 

w$ES*$!!k  *"? ■■- *'j  tl*«ttni!. 

LmpLnam,  iiiru.lnilun.-n  mlltw^trjjjjl1. 
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KACTICAL   ELECTRIC  BXLL- 
HTTIMO.-IX. 

Conneo  ting-Up .— ( Continued.) 
3-.  61  shows  an  arrangement  in  which,  by 
means  of  a  switch  fixed  near  the  posh, 
tell  can  be  made  vibrating  or  single-stroke 
ill.    The  bell  B  (shown  with  its  cover 


frame  F  (see  Fig.  17,  page  426)  by  the  screw 
J.  If  the  push  is  pressed  while  the  arm  a 
of  the  switch  W  is  in  the  position  shown,  the 
bell  will  ring  as  a  vibrating  bell ;  the  cur- 
rent flowing  from  the  pole  C  of  the  batter; 
to  terminal  L  of  the  Dell,  through  the  bell 
coils  E  E  to  contact  post  P  and  terminal  Z, 
thence  by  wire  d  to  terminal  b  of  the  switch, 
and  from  there  by  arm  a,  wire  g,  and  posh  P 
to  the  line  of  the  battery.  If  the  arm  of 
the  switch  is  moved  over  to  the  opposite 
side,  and  the  push  pressed,  the  bell  will  ring 
as    a    single-stroke   bell;    the    current 


of  the  switch  and  from  there  by  arm  a  and 
posh  P  to  the  line  of  the  battery.  The 
bridge  n  in  the  wire  a  indicates  that  the 
wire  d  passes  over  the  wire  g,  and  is  not 
connected  to  it  in  any  way. 

Fig.  62  shows  how  the  bells  and  pushes 
must  be  arranged  for  signalling  in  both  direc- 
tions with  three  wires  and  one  battery, 
Pressing  the  push  P  rings  bell  B,  while 
pressing  push  P*  rings  bell  B'.  The  circuit 
(when  the  push  P  is  pressed)  is  from  the  pole 
C  of  the  battery,  wire  a,  push  P,  wire  1, 
bell  B,  and  sine  of  the  battery.    The  circuit 


red)  is  an  ordinary  vibrating  bell,  but  I  flowing  from  C  of  the  battery  to  terminal  L,  1  through  the  other  push  is  from  the  pule  C  if 
an  additional  terminal,  S,  fixed  between  through  tbe  bell  coils  to  screw  J  and  ter-  the  battery,  wire  a,  bell  11',  >«y».  t,  ifsfc."*  , 
tigbul  terminals  ana  connected  to  the  |  minal  S,  thence  by  wire  /  to  the  te*miQ»Ae\»Mi^&S»  WWi- '  '""* 

i»BXVI£-*fc.UMl 


160 


BNQLIBH  MBOHANIO  AND  WORLD  OJ  SOIBMOl  i  HO.  1^04         APBIL  80,  1 


Fig.  (13  shows  an  arrangement  for  signal- 
ling in  both  direction*  with  one  wire  and  two 
batteries,  double  contact  poshes  of  the  form 
shows  in  Fig.  13,  p.  380,  being  used.  Press- 
ing push  P  causes  bell  B  to  ring,  and  the  bell 
B"  is  rang  by  pressing  the  posh  P*.  The  wire 
marked  "  line "  is  the  wire  which  (taken 
overhead  or  underground)  runs  between  the 
two  stations.  Having  looked  at  Fig.  13,  and 
read  the  description  on  page  381,  it  will  be 
seen,  on  referring  again  to  Fig.  G3,  that  press- 
ins  the  button  of  posh  P  pats  the  positive 
pole  Cof  the  battery  D  to  line,  the  circuit 
through  bell  B  being  aa  follows  :  Pole  C  of 
the  battery  D,  wire  a,  bottom  contact  and 
spring  of  push  P,  line,  spring,  and  top  con- 
tact of  push  P',  wire  b,  bell,  and  earth  ;  the 
other  pole  of  the  batter;  being  also  put  to 
earth.  The  circuit  closed  by  pressing  push 
P'  is  from  battery  D1,  wire  d,  bottom  contact 
and  spring  of  push  P',  line,  spring,  and  top 
contact  of  the  push  P,  wire  g,  bell,  and 
«arth  ;  the  other  j>ole  of  the  battery  D'  being 
likewise  pnt  to  earth.  A  Morse  key  is  fre- 
quently used  instead  of  the  push  shown, 
though,  of  the  two,  for  general  purposes,  a 
good  substantially  made  double  contact  push 
is  much  to  be  preferred. 

Fig.  G4  shown  how  burglar-alarm  door  and 
window  contacts  should  be  connected-np,  a 
window  and  door  being  shown  so  con- 
nected. The  door  is  protected  by  a  contact 
of  the  form  shown  in  Fig.  40,  page 
JiGfl,  the  top  sash  by  the  form  shown  in  Fig. 
37,  and  the  bottom  sash  by  the  form  shown 
in  Fig.  39  of  the  same  page.  Opening  either 
the  window  or  the  door  closes  the  circuit, 
causing  the  bell  to  ring  ;  the  action  that 
takes  place  being  the  some  as  that  described 
for  Fig.  5G.  The  switch  shown  at  W  is  for 
the  purpose  of  breaking  the  circuit  in  the 
daytime,  so  that  the  ordinary  opening  and 
shutting  of  the  windows  will  not  ring  the 
alarm  bell.  By  a  slight  addition  to  the  hall 
■clock,  it  may  be  made  to  break  the  circuit  in 
the  day  and  close  it  again  at  night,  thus  doing 
away  with  the  necessity  for  a  switch,  which 
is  very  often  liable  to  be  forgotten.  A  modi- 
fication of  this  arrangement  (Fig.  C-1J  is  much 
used  in  factories,  &c,  to  insure  all  the 
windows  being  shut  before  the  premises  are 
■closed  for  the  night.  Instead  of  the  con- 
tinuous ringing  bell  shown  in  the  figure 
being  used  a  small  vibrating  bell  is  substi- 
tuted. The  bell  will  ring,  should  any  of  the 
windows  be  open,  when,  as  a  test,  the  arm  of 
the  switch  W  is  moved  into  the  position 
shown.  Fig.  lio  shows  a  method  of  connect- 
ing ap  the  hothouse  alarm  shown  in  Fig.  40, 
page  5(!9.  The  indicator  I  (the  electro- 
magnet E  of  which  is  wound  with  two  coils) 
is  included  in  the  circuit,  in  order  to  show 
whether  the  bell  rings  because  the  house  is 
too  hot  or  too  cold.  The  indicator  is  shown 
in  detail  in  Fig.  2u,  page  473.  The  bell,  bat- 
tery, and  indicator,  are  generally  Axed  in  tho 
attendant's  cottage.  The  action  of  the 
alarm  is  as  follows  :— When  the  temperatu: 
falls  below  a  predetermined  point  the  tongt 
T  touches  the  contact  screw  II,  closing  the 
circuit,  tbe  current  flowing  from  the  pole  C 
of  the  battery  L>  through  the  bell  to  wire  d 
terminal  a  of  the  switch,  tongue  T,  contact- 
screw  M,  terminal  b,  wire  g,  one  of  the 
coils  of  the  electro-magnet  E  (throwing  tbe 
•vane  over  into  the  position  shown),  and  then 
to  the  zinc  of  the  battery.  Any  rise  in  the 
temperature  causes  the  tongue  T  to  touch 
tbe  contact-screw  N,  closing  tbe  other  cir 
cuit ;  tho  current  now  flowing  from  the  pjli 
<;  of  the  buttery  to  tho  terminal  <t  of  th- 
abrin  as  before,  tongue  T,  contact-screw  Xj 
CHrininiil  c,  wire  h,  through  the  other  coil  of 
the  electro -mag  net  E  (throwing  the 
over  to  the  opposite  side),  and  then  t< 
line  of  the  battery.  Two  bells  of  different 
toiie  arc  'Mi  :tiraes  employed  instead  oi  tho 
jaiiieavn  shown,  or  the  alarm  may  bo  inadu 
to  act  Ji.-rc'  -m  !■■/  tho  ventilating  apparatus. 
T.  C.  A. 


3IHFLB  ZXHRCI8IS  IN  TECHNICAL 

ANALTSI8.--XXVII. 

By  Ax  Analytical  Chemist, 

Iron  and  BteeL 


lions  operation.   Anyone  who  is  particularly 
tereated  will  find  excellent  chapters  on  the 
bject — with    fnll   details  of    manipulation, 
.. ;. — in  four  or  five  numbers  of  the  bhghbh 
STkch  asic  issued  between  February  and  July, 
1883,    On  account  of  the  completeness  of  the 
description  given  there,  our  remarks  will  be 
rery  brief.    As  tbe  percentages    of   carbon, 
phosphorus,  silicon,  &o.,  present  in  samples  of 
iron  are  very  small,  the  risk  of  error  is  corre- 
spondingly great ;  and  3,    or  in    some  oases 
10.  grammas  of  the  samples  must  be  taken  for 
the  analysis. 
The  determinations  usually  made  are  :— 

1.  Total  carbon. 

2.  Uncombined  carbon  or  graphite. 

3.  Silicon. 

4.  Sulphur. 

5.  Phosphorus. 

7.  Manganese , 
("36.)  Total  Carbon.— A  very  aoourate  method 
is  that  given  in  the  Emqlibh  Mechanic  (So. 
938,  lGth  March,  1883)  ;  but  the  following  can 
be  recommended  where  great  exactness  is  not 
required,  and  in  the  absence  of  elaborate  ap- 

Five    grammes    of    turnings    or    drillings 
should   be  dissolved  in  a  nearly  saturated 
'  in  of  cupric  chloride,  taking  care  at  Ithe 
time  that  the  temperature  of  the  cop- 
of    the  beaker   does    not  increase  con- 
siderably-   When  all  the  iron  has  dissolved,  add 
little  more  cupric  chloride,  and  sufficient  HC1 
i  jaac  dissolve  the  copper  salt.  Filter  through 
a  asbestos  filter.    Before  asbestos  can  be  used 
Tor  this  filtration  process  it  must  be  submitted 
to  tbe  action  of  HC1  and  strong  heat.    This  is 
done  by  heating  the  asbestos  in  a  beaker  with 
HO  ;  filtering,  washing  thoroughly  with  water, 
id  finally  igniting  in  a  platinum  capsule  over 
Junsen  flame.   The  long  fibres  of  the  asbestos 
e  then separated  from  the  short,  and  the  filter 
is  constructed  by  gently  packing  into  the  stem 
of  a  large  funnel,  or  into  a  piece  of  thick  glass 
'   tiing  drawn  to  a  point  at  one  end,  first  the 
orser  fibres,  and  on  top  of  these  a  layer  of 
the  finer  ones.    The  bulk  of  the  clear  liquid  is 
decanted  through  this  filter,  and  then  the  re- 
'  ider,  with  tbe  insoluble  carbon,  is  poured 
the  latter  being  completely  retained  by  the 
stoa,  if  the  filter  has  been  properly  cou- 
nted.   The    carbon    is    then    thoroughly 
washed,  first  with  a  mixture  of  equal  parts  of 
HC1  and  water,  and  finally  with  hot  water.  The 
hole  of  the  asbestos,  with  its  adhering  carbon, 
i  next   carefully  transferred  to  a  platinum 
capsule,  dried  at   212"  F.,  till  the   weight  is 
constant,  then  ignited  thoroughly,  and  again 
weighed.    The  loss  on  ignition  is  due  to  the 
■bon  burnt   off,  and    represents   the   total 
■bou  present   in  the   portion  of  the  sample 
taken. 
Tho  ignition  should    be   continued  ove 


till  all  traces  of  acid  are  removed  from  < 
fitter.  The  silica  remains,  and  is  Ignited  s 
weighed  in  the  usual  way.  The  weight  mal 
plied  by  '46G6  gives  the  amount  of  metal 
silicon  present. 

(339.)  Sulphur,  Phosphor*!,  Artenie.—Ti 
5g.  of  the  sample  finely  powdered,  place  b 
silver  crucible,  or  a  porcelain  one  if  the  fort 
cannot  be  obtained.    Add  six  times  its  weif 


of  a 


Nitre... 


■eof 


Potusio  carbonate    . 
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for  half  an  hour,  and  when  the  weight 
constant  a  little  nitrate  of  ammonia  may 
with  advantage  be  placed  in  tbe  oapsule,  and 
the  ignition  repeated  once  more.  Thisinsures 
tho  complete  ignition  of  the  carbon.  As  a 
further  precaution  against  error,  the  platinum 
iap>*nle  should  be  weighed  before  and  after  each 
ignition. 

(337.)  /'/tcoirtbintd  Carton. — Dissolve  ten 
grammes  of  the  sample  inHCl  (sp.gr.  I'll,  The 
uncombined  carbon  and  the  silica  remain  un- 
dissolved. These  are  collected  on  an  asbestos 
filter,  washed  with  ether  to  remeve  traces  of 
iiipiid  hydrocarbons,  dried  at  212J  F.  and 
weighed,  then  strongly  ignited  and  re-weighed. 
The  loss  on  ignition  represents  the  uncombined 
cirbon.    Precautious  as  to  loss  of  platinum  as 

(;t:i8.)  Silica)i. — Dissolve  ten  grammes  in 
hydrochloric  acid,  evaporate  the  solution  to 
dryness,  then  aid  a  few  drops  of  concentrated 
lltjl  ind  again  craporate  to  dryness,  repeating 
this  operation  two  or  three  timoe.  The  silicon 
is  by  this  treatment  converted  into  the  very 
insoluble  oxide  silica.  Add  a  considerable 
qu.tutity  tit  hot  water,  filter,  wash  with  water 


and  ignite.  When  cool  digest  in  water,  s 
separate  by  filtration  the  insoluble  oxide 
iron,  washing  the  filter  paper  thoroughly.  A 
to  the  clear  filtrate  au  excess  of  hydrochlo 
acid,  then  baric  chloride  solution  as  long  a 
precipitate  is  formed.  Collect  the  insolu' 
baric  sulphate  on  a  filter,  wash,  dry,  and  wei| 
Multiplying  by  -13713  gives  the  equivalent 
sulphur. 

(310.)  Ar*c*ic.— To  the  filtrate  from  1 
above  add  dilate  sulphuric  acid  aa  long  a 
precipitate  Is  formed,  filter  and  wash.  1 
precipitate  is  disregarded,  as  the  object  hen 
to  free  the  solution  from  tbe  excess  of  barii 
salt  added  in  the  previous  operation.  Tt 
pass  SH.  gas  through  the  solution  to  pn 
pitate  the  arsenic  as  sulphide.  When  at 
precipitated,  pass  carbonic  acid  gaa  for 
hour.  This  expels  excess  of  SH,  gaa.  Fflt 
wash,  dry  at  212'  P„  and  weigh  on 
tared  filter  paper.  One,  or  perhaps  to 
corrections  of  this  weight  may  be  neoessa 
Tbe  first  arises  from  the  fact  that  the  pn 
pitate  usually  contains  a  variable  proportion 
free  sulphur,  and  to  remove  this  a  gh 
weight  of  the  well  dried  and  mixed  pmcipito 
should  be  placed  in  a  porcelain  dish,  and  treat 
with  a  large  excess  of  fuming  nitric  m 
(sp.gr.  1*3),  covered  immediately  with  a  clue 
glass,  and  subsequently  heated  on  a  water  kd 
till  the  whole  of  the  sulphur  and  the  bulk  I 
the  nitric  acid  have  disappeared.  It  is  lit 
diluted,  and  baric  nitrate  added  as  long  si 
precipitate  is  formed.  Filtration,  waibja; 
and  weighing  give  the  amount  of  baric  si 
phate,  and  by  calculation  as  above,  the  wtifj 
of  sulphur  also.  Subtracting  this  from  a 
original  weight  of  the  precipitate,  gives  t* 
weight  of  arsenic.  Or,  the  arsenic  mij  a 
weighed  directly  by  precipitation  as  aaassaM 
magnesia  arsenate,  in  exactly  the  aameirsjs 
described  below  for  phosphorus.  (See  ski 
Art.  32S<i). 

The  second  correction  is  more  easily  nw 
and  is  but  seldom  necessary.  A  weighed  aV 
tion  is  ignited,  and  if  any  non-volatile  tottf 
remain  their  weight  is  deducted. 

(311.)  Ihatjjhanu.—  ThB  filtrate  Irft  slat 
the  separation  of  the  sulphide  of  arsenic  sMI 
be  neutralised  with  ammonia,  and  then  oath 
addition  of  a  few  drops  of  ammonia  chlasM 
and  sulphate  of  magnesia — or  better  still,  ssf 
nesia mixture— a  white  crystalline  pi — '-""" 
of  amnionic  magnesio  phosphate  a' 
rates.  Gradually  add  excess  of  am  , 
allow  to  stand  all  night.  Filter,  and  * 
with  ammonia  water :  ignite,  weigh.  D< 
■weight  multiplied  by  -23  gives  the  amonetsl 
phosphorus  present. 

(343.)  Manganese  is  often  present  in  e* 
aiderable  amount,  and  when  this  is  the  tea 
should  always  be  estimated.  The  prows  ■* 
long  one,  and  tbe  reader  is  referred  to  Ku.  W 
of  tbe  English  Mechanic. 

( To  be  antimutd.) 


'4UIUHD  fUUIMlH 

phate  slowlrsea- 
s  of  ammonls,*" 
Filter,  and  van 


GLARING. -XIII. 
Worm  Wheel*. 
'11IIE  screw  tooth  of  a  worm  oas  beautW 
X  out  very  easily  as  follows.  Ptepm* 
slip  of  paper,  of  length  equal  to  the  are* 
f trcuee  of  the  worm  blank,  and  of  width  a]* 
to  its  width.  Upon  this  draw  disgo«ei 
(Fig.  91)  at  the  proper  angle  of  the  »•* 
thread,  aud  at  a  distance  apart  equal  to  m 
pitch.  Parallel  with  these  draw  a  sscoaJisI 
of  lino*  to  represent  the  tooth  width  at  til 
point.  This  paper  will  be  glued  round* 
block  in  whioh  the  worm  tooth  it  to  bswsssst 
and  a  will  m->et  «',  and  »  will  mast  *,m 
piecing  the  thread.  This  method  uldsawa 
I  with  that  given  for  the  spiral  wheel  *■£*** 
Another  mode  equally  oorreot  is »s*ttk»*e 
1  ih.-  worm  like  u  screw,  dMdfau:  the  ohtauaw, 
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he  pitch  into  the  «amc  number  of 
,  and  drawing  the  screw  line  throngli 

intersections.      Bnt  tha  paper  fur- 
simplest  and  quickest  method. 
ir  tooth  is  readily  worked  by  means 

t  oat  to  the  shape  of  the  interspace, 
sections  and  apnees  being  alike  all 
it  the  teeth  of  the  worm  wheel  are 
tly  cut,  because  the  teeth  sections 
vary  at  each  remove  from  the  central 

in  mind  the  remarks  made  in  the  last 
3,  on  the  influence  which  the  lean- 
screw  threads  of  worm  and  angle 
upon  the  profiles  of  certain  sections 
i  taken  parallel  with  a  central  plane 
axis  longitudinally,  let  ne  see  what 
ring1  thii  has  upon  the  forms  of 
il  teeth. 

92,  let  A  represent  the  transverse 
ough  a  worm  A',  and  let  B  repre- 
ion  through  a  worm  wheel  gear- 
with,  whose  teeth,  instead  61 
-I7  straight  diagonals,  form  enve- 
le  worm  thread.  Looking  at  thi-= 
ront  view  A',  we  see  how  marked 
rencc  in  angle  at  the  point  and  root 
little  shading  being  introduced  at 
id  thread  space  to  render  this  twist 
ant.  It  is  most  clearly  evident  that 
eel  tooth  whose  profile  carves  shall 
envelopes  of  the  worm  profiles, 
a  marked  coincidence,  both  in  twist 
rture  from  symmetry,  with  the  un- 
1  and  twisted  space.  If  this  were 
cial  difficulty  would  be  experienced 
the  adaptation  ;  but,  as  the  wheel 
mil,  its  teeth-Banks  are  brought 
live  contact  with  different  portions 
ika  of  the  worm  tooth,  so  that  a 
ch  has  a  certain  adaptability  in  one 
ill  not  gear  correctly  in  successive 
Henca  the  immense  difficulty  of 
it  the  teeth  of  the  wheel  with  abao- 
ion.  To  make  my  meaning  more 
ill  cat  the  wheels  into  slices.  Com- 
aad  A,  there  are  several  sections 
lei  with  the  plane  of  the  axes  C— C, 
,  F  F,  coinciding  with  corresponding 
the  worm-wheel  II.  In  any  position 
ar  with  D,  E'  with  E.  and  F'  with 
ic  shapes  of  this  worm  interspaces 
fcreut   from  each  other, 


d,  e 


the    1 

I  differ  from  d\  ,-,  f,  so  'that  the 
from    symmetry    is    both    right, 

landed.  Projecting  d,  e,  /  down- 
obtain  sections  of  these  spaces, 
and  the  sections  corresponding  to 
old  be  precisely  similar,  but  on  the 
ind.  Bnt  D',  E',F,  only  represent 
actions  in  relation  to  ono  position  of 
,00th,  which  we  suppose  to  be  cut  to 

;  and  so,  when  the  tooth  so  cat 
ler  round,  its  flanks  would  iitttrfrrt 
ler  set  of  worm  sections,  precisely 
their  profiles,  but  diihrtnthj placid 
3  the  tooth,  and  a  tooth  cut  to  gear 
foul  at  g.  If  the  wheel  were  a  rack, 
aigb.t,  and  parallel  with  the  worm 
ild  be  analogous  to  a  screw  ant,  and 
is  trouble  would  be  experienced,  or, 

II  a  wheel,  the  teeth  were  diagonal 
i  of  enveloping  the  worm,  the  task 
asy,  and  there  conld  he  no  inter- 
out  these  wheel-teeth,  therefore, 

gable  approach  to  absolute,  correct- 
id  thus  :— Alter  getting  the  involute ' 
!  the  wheel  teeth  in   the   central 


plane  perpendicular  to  the  axis — that  is,  i: 
line  C  C — sot  out  the  enlarged  pitch  around 
G  Q-,  enlarged,  of  course,  because  of  the  differ- 
ence in  diameter  of  the  true  pitch  line  II 
and  the  secondary  ones  0.  The  pitch  divi- 
sions or  points  on  G  G  arc  of  course,  out 
of  perpendicular  with  those  of  the  pitch 
in  the  joint  H,  by  the  difference  due 
to  the  angle  of  the  worm  thread,  The  sym- 
metrical tooth  set  oat  on  the  centre  line  It — h 
representing  the  wheel  axis  for  the  time  be  in?, 
is  the  correct  shape  on  the  axial  line  C  C. 
Bat  it  will  not  be  the  correct  shape  along  the 
line  FF,  nor  for  any  position  intermediate 
between  C  and  F.  We  therefore  obtain  different 


positions  of  the  wheel-tooth  on  the  faces  Of!  in 
relation  to  the  correspond  in  g  sections  of  the 
worm  (neglecting  D  and  E  sections).  We  at 
onoe  see  a  practical  difficulty  even  in  getting 
these  correctly,  since  the  faces  of  the  whiel- 
teeth  slope  radially,  whito  the 
parallel  with  the  central  plane  C 
not  cut  the  teeth  along  the  lino  E, 
them  up  to  F,  without  extra  trouble  and  work 


hence  we  compromise,  and  modify  the  section 
P,  as  shown  at  K,  to  correspond  with  the  slope 
of  G.  Sow,  having  a  worm  of  small  angle, 
and  a  drawing  to  a  small  scale,  the  departure 
of  IC  from  perfect  symmetry  is  scarcely  per- 
ceptible ;  hence,  tho  better  to  illustrate  the 
tooth  forms.  I  will  suppose  that  F  section.  F 
below,  stands  for  K  section,  and  that  the  tooth 
forms  have  to  be  adapted  to  F".  Set  out  a 
succession  of  tooth  sections,  therefore,  Fig.  \>.l, 
precisely  like  F",  as  many  as  correspond  with 
the  number  of  turns  of  the  worm-thread. 
Markoat  on  a  piece  of  card  or  of  thin  board  a 
couple  of  teeth  to  the  shape  of  h.  Fig.  HI. 
on  a  pitch  circle  of  the  diameter  of  G,  in 
Fig.  92,  and  sweep  this  templet  round, 
bringing  the  teeth  into  successive  contact 
witA  the  tooth  spaces  in  Fig.  93.  It  will  then  be 
apparent  at  onoe  where  interference  occurs,  and 
by  adapting  a  tangent  ourve,  or  envelope 


the  wheel.  It  will  be  found  that  in  order  to 
continuous  contact,  the  teeth  on  tho  faces  G 
will  become  more  spreading  at  the  roots,  and 
narrower  at  the  points  than  on  the  line  C  C  in 
Fig.  1)2,  and  will  be  also  un symmetrical.  The 
similar  obtaining  of  sections  on  tho  lines  D  and 
E  in  Fig.  92  is,  as  far  as  facility  and  usefulness 
go,  impracticable,  and  it  is  sufficiently  accurate 
to  cut  direct  from  the  profiles  marked  on  G  to 
those  on  the  face  CU,  partly  assisted  by  a 
templet  cut  to  a  shape  intermediate  between 
the  two. 

But  the  plan  just  described  is  not  one  which 
I    should    adopt,   being  too    roundabout  and 


troublesome.  The  method  which  1  have  Ions' 
employed  with  perfect  success  is,  in  principle, 
that  adopted  when  cutting  worm-wheels  from 
metal  blanks,  by  making  the  worm  itself  the 
templet  by  which  to  gauge  the  accuracy  of  the 
wheel  teeth.    Then,  uo  matter  what  the  length 


of  tho  wnrm-thread  or  its  angle  may  he.  or  tho 
relative  dimensions  of  the  worm  anil  wheel,  or 
amount  of  interference  present,  wo  gut  pre 
:ly  the  tame  results  as  though  tbc  worm 
hod  been  serrated  like  a  milling  cutter,  to 
work  out  its  own  wheel. 

'">  can  go  on  jnstae  previously  described, 
until  we  arrive  at  that  stage  when  tho  teeth 
are  pitched  out  on  the  joint  flow,  and  on  the 
facesG.  Thanrigup  an  apparatus  in  the  lathe, 
Fig.  93  ;  any  lathe  will  do  equally  well,  A  A 
beina  tho  bearers,  B  the  rait,  C  C  two  pieces  of 
wood  or  metal  screwed  to  the  bearers  at  exact 
angles  therewith,  and  emhracio.?.  tioa  Wfc.  <ft.  1 
the  teat  VNtareefv  ftjfcm,  <&aa*\i  "J*-  ^"^iS.     j 
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it     can      be      dnvn     back      by     band.      D '.  of  teeth,  and,  therefore,  very  flat 


is  a  shouldered  piece  or  collar,  extending 
from  the  top  of  the  rest  B  to  the  face 
if  the  lower  boss  of  the  wheel  G.  This 
r.v.:'itr  id  turned  about  the  centre  of  a  pin  01 
V  idle,  one  portion  of  which  fits  into  the 
■ivket  of  the  rest,  the  other  portion  into  a 
n:  '.e  bored  through  the  centre  of  the  pattern 
ti.  Tho  wheel  is  therefore  free  to  revolve  on 
the  pin,  and  the  guide's  C  C  preserve  its  centre, 
taken   longitudinally    through  its  axis,  coin- 

lilent  with  the  worm  eentre  taken  perpendi-    r _._,  ,._,  „...„ 

n-ilarly  to  its  axis.    The  height  of  the  collar  D  I  of  the  wheel  almost  to  coincide 


hollowed  also  for  increased 
strength.  The  teeth  in  Fig.  02  are  involutes, 
whose  flanks,  instead  of  being  parallel,  are 
perpendicular  to  the  tangent  Tine  of  the  base 
circle  of  the  wheel,  the  result  being  a  gain  in 
strength  without  the  sacrifice  of  correct  prin- 
ciple. The  interference  alluded  to  being  found 
. reater  in  small  wheels  than  in  large  ones,  and  the 
result  being  a  hollowing  out  of  the  tooth  roots, 
this  can  easily  be  avoided  without  rounding  the 
■orm  points  by  simply  bringing  the  base  circle 
'  ■'        '     '   ilmost  to  coincide  with  the  root 


>  adjnsted  that  the   middle   plane  of  the  |  circle,  as  in  Fig.  92  (Q  and  M).     Snoh  e: 


insured  by  means  of   a  sliding  body  to  ti 

camera  on  which  is  engraved  or  affixed 
graduated  strip  representing  the  foccjoii 
value  of  an  object  situated  at  any  deflni 
distance.  When  not  in  use  the  flexible  b 
aforementioned  folds  down  in  a  recess,  and 
protected  by  a  suitable  cover.  In  order  to  pis 
the  object  to  be  photographed  in  proper  po 
"  in  on  the  plate,  there  is  a  back  and  foresig 
adjusted  that  correct  aim  oan  be  taken  a 
perfect  accuracy  secured.  The  apparatus  c 
be  arranged  so  that  one  or  more  -■*««- 
'     of  plates  oan  be  placed  in  p 


-.'heel  coincides  with  the  longitudinal 
the  worm  B,  The  relations  between  the  two, 
therefore,  are  those  of  ordinary  gear,  and  the 
facility  afforded  by  the  guides  C  C  for  sliding 
the  rest  backwards  and  forwards  permits  of 
the  tentative  working  and  gradual  deepening 
of  the  wheel  teeth  until  their  ultimate  and  cor- 
rect forms  are  obtained.  This  is  perfectly 
accurate,  supposing  the  adjustments  for 
height  and  parallelism  are  correctly  made. 
By  the  turning  of  the  worm  between 
centres  the    wheel    is    carried    round  a  cor- 


%: 
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is  proportion  between  the  di 
there  shown  is  comparatively  rare,  yet  the 
elasticity  of  design  permitted  by  the  involute 
gears  (see  article  VII.,  page  128)  is  a  property 

rhich  renders  them  sill  the  more  valuable  for 
this  class  of  wheels.  J.  H. 


responding  distance,  and  black-lead,  or  red- 
lead  rubbed  over  the  worm  will  indicate  points 
of  contact  ou  the  wheel  teeth,  showing  from 
what  portions  the  material  has  to  be  cut  away. 
The  work  can  be  muoh  facilitated  by  cutting 
out  three  or  four  teeth  only  first.  From  these 
obtain  approximate  curves  for  their  profiles 
strike  out  the  faces  of  the  remainder,  and  work 
rapidly  all  the  tooth  spaces  roughly  through. 


Then  put  the  finishing  touches  to  the  teeth  b 
running  the  worm  through  them  all  a  few 
times  and  ease  off  the  higher  points.  This  is 
the  most  practical  and  most  correct  way  of 
making  the  profiles  of  worm-wheel  teeth,  and 
I  have  often  adopted  it  not  only  in  the  cixo  oi 
complete  wheels,  but  also  for  tooth  blocks  for 
machine  moulding. 

I  have  shown  tike  worm  teeth  in  Fig.  Oi 
with  perfectly  straight  flanks  the  better  to  illus 
trato  the  projection  oltooth  sections.  In  prac- 
tice the  teeth  ought  to  V>  slightly  rounded  off  at 
the  points,  as  shown  in  tfle  same  figure  to  the  left 
(L),  sinoo  square  corners  isjfc  rfcre  with  the  r 
of  the  wheel  teeth,  holloWing  them  out 

weakening  them  consideraob  in  the  case  of  all . ,_„.... 

wheels,  excepting  those  Jurmg  large  numbers  ■  is  necessary.    When  required,  focussing  can  be 


NEW    DETECTIVE    CAMERA. 

ANEW  detective  camera  has  been  recently 
patented  by  Mr.  Bouch,  of  the  Strand, 
vhich  takes  the  form  by  preference  of  an 
oblong  wooden  box,  in  the  front  end  of  which 
is  fixed  a  lens  that  is  concealed  from  view,  and 
across  which  passes  a  flexible  opaque  band 
having  in  it  an  aperture  that  permits  the  lens 
to  be  exposed  to  the  view  to  be  taken.  This 
band  is  actuated  by  clockwork  or  by  a  simple 
spring,  the  arrangement  being  such  that  when 
it  repose  the  lens  is  covered.  By  the  applica- 
tion of  a  key  the  spring  is  wound  up,  and  is 
retained  in  titu  by  a  click  or  catch  dropping  in 
ratchet  wheel ;  pressure  upon  the  tail  end  of 
Lhi3  catch  by  means  of  a  button  or  knob  aooea- 
sible  from  without  releases  the  oatch,  and 
is  the  opaque  band  with  its  opening  to 
r__.  rapidly  across  the  axis  of  the  lens  and 
sdmit  light  for  a  momentary  period.  At  the 
posterior  end  of  the  camera  is  a  recess  capabk 
of  holding  a  number  of  sensitive  plates,  each 
of  which  is  inserted  in  a  sheath ,'preferablj  of 
thin  metal,  so  constructed  that  while  the  back 
quite  protected,  the  face  shall  be  exposed  in 
1  but  a  slight  overlying  flap  or  band  of  the 
metal  which  shall  prevent  it  from  falling  out 
>r  from  being  damaged  by  contact  with  others 
gainst  which  it  may  be  pressing.  When  the 
ccess  at  the  back  of  the  camera  Is  tilled  with 
plates  protected  in  the  manner  described,  and 
the  end  is  closed  by  its  cover,  springs 
latter  press  against  the  plates,  and  keep  them 
tightly  np  against  the  ledge  or  faces  forming 
the  front  of  the  recess.  The  first  plate  of 
that  whioh  presses  against  the 
faces  referred  to,  rests  not  upon  the  bottom 
of  the  camera,  but  npon  a  strip  of  wood 
or  metal  capable  of  being  made  to  rise  up  by 
guides  or  grooves  in  the  sides  of  the  camera. 
This  is  attached  by  means  of  an  arm  to  an  axle 
going  across  the  camera,  which  axle  is  midway 
■ly  bo,  between  the  position  of  the  fi: 
ind  the  lens.  By  rotating  a  key 
thumb-screw  at  the  side,  the  metallio  strip 
which  the  plate  reposes  is  made  to  rise  towards 
the  top  of  the  camera,  carrying  with  it  the 
plate  which  it  supports,  and  which  is  now 
raised  np  through  a  slot  extending  across  the 
camera  into  an  opaque  and  flexible  bag,  pre- 
ferably of  woshleather,  which,  while  shielding 
the  sensitive  plate  from  the  light,  permit*  of 
its  being  grasped  by  the  finger  and  thumb  of 
the  operator,  and  lifted  entirely  up  from  its 
place,  when  it  is  transferred  to  another  and 
similar  slot  of  suitable  dimensions  at  the  back 
of  the  supply  of  plates,  through  which  it  is  in- 
serted and  pushed  down  behind  the  others.  In 
the  mean  time,  by  the  action  of  the  springs  in 
the  back,  tho  second  plate  of  the  series,  on  the 
withdrawal  of  the  first  one  as  described,  is 
pushed  forward  and  takes  its  position  against 
the  faces  of  the  recess.  After  exposure  to 
light,  it  too  is  withdrawn  and  trans- 
ferred to  the  back,  and  so  on  in  rotation 
until  the  whole  series  has  been  exposed. 
It  will  be  understood  that  the  focussiug  is 
effected  by  having  the  tens  attached  not  to  the 
immovable  box  to  which  the  faces  of  the  re- 
cess are  fixed,  but  to  either  a  movable  false 
bottom  or  a  separate  front  capable  of  permit- 
ting the  focus  to  be  adjusted  when  desired, 
although  in  ordinary  practice,  when  the  lens 
isonce  adjusted  for  any  object  at  a  moderate 
distance  from  the  camera,  no  further  adjustment 


i  additioE 


THE    CEUTO   FILAMENTS    FOB 
INCANDESCENT   LAMPS. 

THE  success  achieved  by  the  Crato  lamp 
due  mainly  to  the  filament  used,  and 
will  therefore  interest  readers  to  learn  that  1 
Sooictc  A.CrutoetCie.,of  Turin,  have  reoenl 
patented  further  improvements  in  the  prodt 
"™  of  carbon  filaments  to  be  made  inoaaoi 
cent  in  electric  lamps  and  for  use  In  mia 
phones,  &a.  The  main  object  of  the  nu 
recent  invention  1b  to  employ  ulmio  or  simil 
materials,  such  as  metagallio  acid  (acide  a 
belli  feronique)  or  other  acids  either  contains 
carbon  principles  or  not.  In  carrying  out  t 
invention  materials  in  a  pasty  condition  s 
_._!  1_  preference,  thus  obtaining  easily  ai 
desired  form  either  by  wire-drawing  or  I 
pressing  the  paste  into  a  mould  before  a 
bonieation.  Amongst  ulmio  materials,  an  ulx 
acid  in  a  plastic  or  pasty  condition  is  employi 
A  solution  is  prepared  consisting  of  80  grama 
of  sugar  in  lOOgms.  of  distilled  water;  thissal 
tion  fa  filtered,  another  lOOgms.  of  distal 
water  being  added  during  the  operation,  al 
the  filtered  product  is  collected  in  a  parcel* 
To  this  solution  about  30©gsM,  i 
sulphuric  acid  is  added  drop  by  drop  at  tints! 
of  about  a  drop  per  second,  a  spherical  fsna 
fitted  with  a  cock  being  employed  for  ti 
purpose  ;  the  solution,  being  constantly  stint 
becomes  thick  and  assumes  a  dork,  near 
opaque,  red  colour.  This  mixture  is  tbi 
allowed  to  rest  for  about  twelve  hours,  ke 
covered  over,  after  that,  with  a  spheric 
funnel  as  above  described  300  to  400gms.  of  di 
tilled  water  are  dropped  at  the  rate  of  about : 
drops  per  minute  into  the  mixture,  keepii 
stirring  at  the  same  time.  Having  allowed  i 
mixture  to  cool,  it  is  poured  into  a  receiver 
a  capacity  of  about  six  litres.  The  receiver 
rilled  by  adding  water  a  little  at  a  time ;  alt 
this  it  is  decanted,  water  being  again  add) 
until  it  is  reduced  to  a  density  of  about  : 
Beaumc.  The  mixture  is  then  filtered  until 
attains  a  sufficient  density  to  be  worked  1 
means  of  an  indiambber  roller  upon  a  pieoei 
glass  or  upon  a  polished  marble  slab  so  as 
render  it  plastic.  This  mass  contains  air  to, 
must  be  expelled.  To  do  this  it  is  placed  is 
receiver  of  a  vertical  cylindrical  or  any  ottt. 
suitable  form  in  which  moves  a  hermetic*! 
tight  piston.  This  receiver  is  closed  at  tl 
extremity  opposite  to  the  piston  by  an  tafl 
rubber  plug,  and    is   connected  with  on  ai 

When  the  paste  is  ready,  it  is  placed  hit 
cylinder,  which  is  rilled  about  three-parts  fnl 
after  this  the  indiarnbber  plug  is  placed 
position  and  the  air-pump  set  to  work.  Wb 
this  operation  is  over,  by  short,  quick  blows  t 
paste  is  knocked  against  the  bottom  in  order 
work  it  up  and  amalgamate  it.  The  paste 
then  in  a  very  plaetio  condition,  and  oan  eat 

tided    into  articles  of  any   form. 

obtain,  for  example,  filaments  for  incandetot 

electric  lamps  a  small  syringe  is  employed, 

an  apparatus  similar  to  that  used  fur  rdoi 

facturing  vermicelli.      Other  articles  art  i 

toined  either  by  pressing  the  paste  in  a  mm 

by  modelling  by  hand.    The  filaments  tl 

obtained  can  be  cut  to  any  desired  length,  I 

n  assume  any    shape    that  it   is  wished 

ipart  to  them.    The  articles  are  first  Isfl 

dry  at  the  ordinary  atmospheric  tempsnt 


heat  of  about  100°  C.  After  being  thru  dr 
the  articles  are  placed  in  crucible*  filled  a 
powdered  charcoal  or  in  fumaoee  contain 
an  inactive  gas  to  protect  them  from  com 
with  the  air,  and  they  are  brought  to  a  1 
temperature  In  a  reverberator/  furnace  to  a 


1  v«rf^J> 

ft  as,  a 


s.  ■,!  maUttH  srabHastio  and  womb  or  sotbhob:  No,  i,8oi. 


i« 


carbonisation.  The  filaments  that  are 
ided  for  carbons  for  incandescent  electric 
s  are  employed  without  an;  other  treat- 
.  just  as  they  come  out  of  the  furnace ; 
■ther  articles,  especially  those  destined  for 
nenta,  can,  if  desired,  be  burnished. 


SI    QUICK-ACTING    WMTING- 
H0U8E    BRAKE- 

the  annexed  engravingo  we  illustrate  the 
new  quick-acting  Westinghouse  brake, 
h  has  attracted  so  much  attention  in  the 
ed  States,  where  powerful  brakes  on  long 
is  of  freight  cars  are  so  necessary.  Apart 
[ether  from  the  merits  of  the  dovioe  as  a 
i-stopper,  it  has  attractions  for  those  who 
appreciate  ingenuity  and  mechanical  skill, 
be  works  of  the  company  tbe  brake  appa- 
s  for  a  train  of  fifty  vehicles  has  been 
i  np  previous  to  its  despatch  to  the  Brussels 
ibition,  and  the  movements  of  the  brake- 
ins  along  the  whole  length  are  so  rapid 

it  is  not  easy  to  follow  them.    Senders 


with  the  reservoir,  and  tbe  other  is  open  to  the 
pressure  of  the  compressed  air  until  it  is  placed 

in  equilibria.  The  triple  valve  is  placed  hori- 
zontally as  shown,  its  piston-rod  6  being  seen 
above  the  passages  a,  4,  a,  the  details  of  which 
are  shown  in  Figs.  3, 1,  5.  Tbe  position  repre- 
sented shows  the  interior  of  the  brake  cylinder 
connected  to  the  atmosphere  by  the  branch  B, 
passage  and  port  a,  cavity  1  (see  Fig.  3)  of  the 
slide-valve  6,  and  toe  port  e,  which  leads  to  tbe 
atmosphere.  If  the  pressure  in  the  train  pipe 
is  -educed  by  means  of  the  driver's  valve,  the 
piston  in  cylinder  M  is  moved  over  to  the  right 
by  the  expansion  of  the  air  in  the  reservoir, 
and  carries  with  it  the  valve  7  seated  in 
a  recess  in  the  slide-valve  G,  the  connection 
between  the  two  being  so  arranged  that 
tbe  piston  can  travel  a  short  distance 
without  moving  the  slide-valve  6.  As  soon 
as  the  piston  moves,  however,  it  allows 
air  to  pass  through  m  (Fig.  3)  to  the  port  e, 
and  its  continued  movement  brings  the  port  ? 
opposite  to  the  port  a  (dotted  lines  in  Fig.  2), 
which  is  first  shut  off  from  tbe  atmosphere. 
Air  then   flows   into   the  brake  cylinder,  but 


time  the  check  valve  19   rises  owing  to 
the  pressure  below   it,  and   there  is  a  clear 
passage  from  the  train  pipe  (E,  Fig.  2)  into  the 
brake  cylinder.    A  passage  also  is  opened  be- 
rween  tbe  ports  g  and  a  to  the  reservoir ;  but 
is  the  area  is  small  the  train  pipe  has  time  to 
elieve  itself  before  accumulation  of  pressure 
it  B  shuts  tbe  valve   19.    The  brakes  an  re- 
leased by  connecting  the  train  pipe  to  the  main 
rvoir,  when  the  press  are  moves  back  piston 
the  position  shown  in  the  engraving,  when 
iir  passes  through  h,  b,  c  to  the  atmosphere, 
>n  13  is  raised  by  the  pressure  beneath  it, 
and  valve  18   by  its  spring;  the  air  in  brake 
cylinder  exhausts  through  passage  a,  and  the 
brake  piston    is  returned   by   its  springs,  the 
eervoir  being  re-charged  through  grooves*' 
id/.  den. 


DETAILS    OF  BLACX8MITHIHG-* 
Ohana-o  of  Form  for  Proportioning-  Stock — 

A  Sliding;  Trimming;  Die— Oast  Oast-steel 

t.  Oast  Iron  for  Drop  Dies. 

T  is  said  that  the  redaction  of  iron  in  the  proeasi 
_«_  of  rolling  la  facilitated  by  changing  the  shape 
of  its  crow  section  from  one  simple  form  to  another 
st  each  pus  ;  as  from  square  to  oval,  oval  to  round, 
or  feathered  to  square,  the  object  be  in  a  to  leave 
it,  from  saoh  groove,  in  mch  ihapa  as  shall  best  it 
it  in  passing  through  the  neat,  to  extend  greatly  in 
length,  and  little  in  width.  While,  therefore,  it  is 
apparently  being  distorted  from  the  form  which  it 

-  Anally  to  assume,  it  is  really  being  modelled  iu 
shape  which  is  calculated  to  produce  that  form 
'    '"      :t  manner.     Something  analogous 


)  saw  the  arrangement  at  tbe  Inventions 
ilbition  will  readily  appreciate  the  differ- 
s  in  the  rapidity  of  action  of  the  two  forms 
Westinghouse  brake.  Referring  to  Fig.  1 
rill  be  seen  that  the  brake  cylinder,  air 
irvoir,  and  triple  valve  are  combined  in  one 
w,  and  the  train  pipe  is  coupled  at  E 
g.  2).  From  the  train  pipe  air  passes 
>ugh  E,  K,  and  t  2  to  the  chamber 
md  by  means  of  the  grooves  d  and  /flows 
;  the  piston  5,  until  the  air-pressure  in  the 
rroir  and  that  in  the  train  pipe  reaches  a 
a  of  equilibrium.  One  side  of  the  piston 
)  direct  connection  through  the  branch  C 


directly  the  pressure  falls  below  that  it 
train  pipe,  piston  6  moves  back  a  little,  and 
closes  valve  7,  cutting  off  the  air  supply,  which 
is  again  renewed  when  the  pressure  in  the 
!  train  pipe  is  further  reduced,  thus  giving  a 
I  considerable  gradation  of  brake  power.  In  an 
'  emergency  tbe  full  power  of  the  brakes  in  re- 
j  quired.  The  driver's  valve  is  then  opened  wide, 
and  the  pressure  in  the  train  pipe  is  so  quickly 
reduced  that  piston  5  moves  sharply  over  to 
and  seats  itself  on  leather  ring  10,  which  brings 
port «  over  port  h,  and  port  g  over  port  a.  Air 
from  the  reservoir  then  passes  through  ft,  drives 
down  piston  13,  and  so  opens  valve  IS  ;  #/  "" " 


:,1   B 


I  this 


with  in  f  org  in 
oh  shapes  ai  —  - 


difficult  to  block 

the  stock  into  each  part  in  the  proper  proportions. 
In  such  eassa  it  is  sometimes  expedient  to  block 
out  the  piece  with  the  principal  object  in  view,  ef 
distributing  the  stock  in  the  different  parts,  in 
approximate  proportions,  purposely  leaving  for  the 
finishing  operations  the  work  of  getting  it  into  the 
required  shape. 


universally  forged  by  hand  until  1859-60.  bat  have 
since  be  made  much  easier  with  the  drop.  The 
anger  piece  of  the  trigger  is  broadened  to  give  a 
good  hold,  while  tbe  part  that  goes  op  through  the 
guard  is  quite  thin.  The  prooesa  of  making  tbeas 
formerly  was  to  take  a  piece  of  flat  iron,  turn  it 
edgewise,  and  hammer  the  end  down,  on  the  insists 
corner  of  the  anvil,  and  then  put  it  into  a  stake, 
set  in  a  sow  block,  and  hammer  it  into  an  ins 
pression  there  whicb  ganged  the  amount  of  Stock 
left  in  the  finger  piece,  and  thinned  down  the  back. 


j  all  oi 

and,  althongh  this  dia  not  look  mnoh  like  » trigger 
(Fig.  1),  the  stock  was  there   in  the  right  pro-,. 
portions.  uoh 

The  thin  part  was  then  put  into  a  slot  and  I 
or  three  blows  struck  on  the  finger  piece  to  A.  rjt, 
it  over  into  the  middle,  after  which  it  was  pot  jIon  g 
jumper  dies,  and  theae  finished  it  in  a  very  sm  ulue 
and  perfect  manner  full  as  nicely  as  they  sr>  u  tnn, 
made— Fig.  2.  With  the  drop  they  are  itt,  to  n. 
blow  edgewise;  next  a  blow  on  the  flat  iiBnglisb 
dies ;  after  which  the  superfluous  stool  is  tnjng  sup- 
off  in  a  press,  and  they  are  then  struck  *Dpl0.ed  in 
blow.  Thia  is  all  done  at  the  same  h^  Baj  „, 
tools  are  conveniently  situated  and  «r's  large  atlas, 
is  done  hot.  They  have  sometimes  be,  ull, t-stekcr 
last  blow  cold  after  annealing  and  ra^aa  objects  is 

Another  illustration  of  the  appli 
artifice  of  getting  the  stock  Into  ;n  rj,..  Doberuk'a 
for  the  purpose  of  better  proportiptha  „„  WM  nat 
parts,  is  shown  in  Fig.  3,  in  wjttcnding  late  dis- 


ranneoted  to  the  body  by  a  neck  of  Iras  tl 


already  of  the  eight  alia  for  the  body,  and  ont  it 
to  tho  proper  length.  It  wm  then  taken  to  the 
trip  hammer,  where  the  lower  end  ni  drawn 
iqaue  and  tapering  in  diea  made  for  the  purpose ; 
the  ezaot  length  from  the  end  to  the  shoulder 
being  obtained  beholding  the  piece  in  gauge  tonga, 
tbe  ends  of  which  came  against  the  aide  of  the 
lower  die,  and  thua  determined  the  place  for  the 
•boulder.  The  pieces  then  went  to  the  blacksmith, 
who  rank  a  fuller  into  the  etook,  at  the  proper 
distance  from  the  shoulder  to  make  the  other  end, 
and  blocked  ont  the  neok,  after  which  it  waa  pot 
into  a  die,  and  the  end  bent  over,  and  the  etook 
easily  formed  into  the  shape  shown  in  Fig.  4.  In 
this  shape  it  waa  ready  to  pnt  in  a  die,  under  the 
drop,  where  it  readily  assumed  tbe  form  required. 
The  whole  piece  waa  in  the  bottom  die  standing 
upright,  as  shown  in  Pig.  3.  It  waa  necessary  that 
the  square  should  stand  in  onset  position  in  relation 
to  the  arm,  and  by  this  plan  it  was  not  possible  for 
it  to  Borne  otherwise.  Tbe  fin  which  formed 
around  the  arm  waa  afterwards  removed  hy  being 
brimmed  in  a  '^sliding  die"  under  a  punch  ureas. 

The  difficulty  in  the  solution  of  tbe  problem  of 
trimming  these  pieces  is  one  which  frequently 
comes  up,  and  ia  of  a  general  nature.  It  arose 
from  the  fact  that,  on  the  one  hand,  the  stroke  of 
the  press  waa  only  liin.,  and  on  the  other  hand  the 
height  of  the  piece  to  be  trimmed  was  about  Sin. 
If  this  piece  bad  been  in  tbe   form  of  a  round- 


headed  bolt,  or  of  anything  that  had  a  small  body 
end  big  head  it  might  have  been  got  in  by  slanting 
it  over  until  it  had  dropped  low  enough  to  let  the 
head  fall  under  the  bottom  of  the  punch.  Bat  in 
apiece  of  thia  kind,  which  held  its  siie  all  the  way, 
it  waa  discovered  that  this  stroke  of  strategy 
would  not  avail.  Thia  piece  was  of  snoh  form  that 
it  had  to  enter  the  die  nearly  straight. 

Several  plans  suggested  themaelvea— (I)  Tn  make 
tbe  die  movable,  np  and  down,  in.  close  guides,  so 
that  it  could  be  lowered  enough  to  let  the  forginga 
be  put  in,  and  then  raised  and  locked  with  some 
solid  packing  sufficient  to  resist  the  pressure  when 
tbe  fin  was  punched  off.  {■!)  To  set  the  die  in  a 
filed  position,  at  a  distance  fur  enough  beneath  the 
slido  er  plunger  of  the  press  to  permit  tbe  forging 
tn  be  pot  in,  and  make  the  punch  at  the  upper  end 
to  fit  a  socket  held  in  the  slide  in  the  same  manner 
that  broaches  are  sometimes  fitted  in  broaching 
machines — close,  bat  easy  of  removal.  The  opera- 
tion of  tbis  method  wonld  be  to  drop  the  forging 
into  the  die,  and  then  insert  the  upper  end  of  the 

Sonoh  into  the  socket,  and  then  let  the  punch  come 
own.  As  nearly  the  full  length  of  tbe  stroke, 
say,  1jin.,  could  be  need,  as  tbe  distance  from  tbe 
shank  to  the  pnnob,  this,  with  the  assistance  of  a 
broad  ehoulder,  would  hive  been  ample  provision 
for  keeping  the  punch  in  position.  The  third  way, 
which  was  the  one  adopted  in  this  case,  as  in  moat 
respects  adapted  to  the  purpose,  waa  to  make  a  bed 
plate  for  the  punch  press,  in  which  a  die  was 
arranged  to  elide  iu  and  out.  This  die  struck 
igainst  a  atop  when  it  got  home  into  the  right 
nsition  It  wis  moved  hy  a  horiiootal  lever, 
en  waa  worked  by  the  right  hand  of  the  operator! 
Thmgrmenls  were  made  ao  that  when  the  die  was 
runbaok  into  its  proper  place,  the  rod  running 
timtthe  treadle  of  the  press  to  the  clutch  could 
the  '">  because  «i  arm  protruded  from  it  which 
matron  tbe  lever;  but  when  the  die  waa  in  the 
I  l  lace,  the  lever  hedmoved  out  of  the  way, 
*  „„, 'le  rod  could  pass  it,  and  therefore  the  slide 
com£!cSe  down,  and  tie  punch  do  its  work, 
machine.  ,nlion  wll  uiBd  to  ^.m^  aec;denta 
1  havo  l  na¥0  oooorred  through  the  careless- 
wUhperfec^uce  0f  the  operator,  or  from  any 
traw  tho  projeh  might  have  let  the  punch  oome 
tice  thotaeth  o  die  waa  in  the  wrong  place,  it 
the  points, as  ah  make  a  separate  elide,  to  which 
(10,  since  square?  fastened,  and  use  the  tool  for 
of  tho  wheel  toj'  wu  decided  that  this  was  not 
weakening  thsm  &  complication.    The  slide  bed 


was  all  that  was  necessary  for  general ' 
subsequently  proved  when  other  things 
which  required  to  be  trimmed  in  this  manner. 
Tbe  die  for  the  new  piece  waa  easily  prepared. 
The  panoh  was  nude  and  fastened  in  the  press 
slide,  and  the  die  planed  np  and  pnt  into  its  place 
in  the  bed  plate  and  np  against  the  atop.  The 
punch  was  then  let  down  to  rest  on  it,  and  then 
acribed  around  to  indicate  the  bounds  of  the  hole 
iu  the  die.  Thia  had  to  be  ont  out  aa  it  wonld  ont 
of  any  die.  All  the  extra  work  remaining  was  to 
drill  and  tap  one  hole  in  it  for  the  aorew  which 
formed  the  fulcrum  of  its  moving  lever,  and  with 
another  small  aorew,  held  a  sheet-iron  apron  which 
prevented  the  dirt  and  scales  ft  omdropping  in  and 
around  the  slide,  and  thru  kaut  out  aanecesaary 
wear.  The  other  pieces  which  it  was  found  con- 
venient tn  trim  with  this  tool  were  for  spindles. 
They  would  answer  very  well  to  the  description  of 
round-headed  bolts,  except  that  their  heads  were 
quite  small  in  proportion  to  the  aize  of  the  body. 
They  were  Sin.  long;  the  heads  were  Sin.  in 
diameter  and  J  thick,  while  the  body  was  tapering 
from  I jin.  diameter  under  the  head  to  ljin.  dia- 
meter at  the  point  (See  Fig.  6),  These  pieces 
were  made  under  the  drop  by  being  upset  from 
Inin.  round  iron.  They  were  not  drawn  down  any 
on  tbe  small  end,  but  were  contracted  in  site  by 
being  driven  down  into  the  drop  die. 

Work  of  thia  kind  is  got  out  of  the  dies  aa  soon 
as  possible  after  it  fills  them,  as  the  rapidity  with 
which  it  cools  around  the  edgea  shows  that  it  parts 

of  the  die  with  which  it  is  brought  inclose  contact,  j 
These  surfaces  expand,  while  the  metal  behind 
them  doea  not.  In  cooling,  anbsequently,  they 
shrink,  while  the  metal  behind  them  does  not. 
The  necessary  consequence  ia  that  checks  and  then 
cracks  come  into  existence  on  these  surfaces,  whioh, 
being  once  started,  increase  rapidly. 

In  forging  these  pieces  both  steel  and  cast-iron 
dies  were  med,  in  the  form  of  heading  tools,  which, 
guided  by  three  pins,  set  over  a  hole  of  the  right 
depth  in  the  bottom  die.  Tbe  heading  tool  being 
-'Jin.  through,  the  hole  in  the  bottom  die  was  tttu. 
deep,  to  make  up  the  aio.,  whioh  was  the  length  of 
tbe  apindle.  The  guiding  holea  in  the  tool  which 
sot  on  the  pins  were  reeeased  in  anch  a  manner 
that  by  turning  the  tool  one-third  of  the  way 
around,  after  the  blow  was  struck,  it  raised  off 
from  tbe  die  and  lifted  the  spindle  with  it,  and  as 
thia  protruded  2Jin.,  it  waa  easily  knooked  out,  and 
the  tool  again  put  back  on  the  die  ready  for  another. 

These  forginga  ware  also  made  by  dropping 
them  endwise  in  a  die  whioh  received  their  full 
length.  They  were  ejected  from  thia  by  a  trigger 
ivliieb  moved  op  a  steel  plug  from  below  in  the 
centre  of  the  die.  It  was  found  in  working  these 
two  stjlea  of  dies  that  etael  was  much  preferable 
lo  cast  iron  in  the  dies  whioh  received  the  apindle 
the  full  depth,  while  there  waa  so  little  difference 
in  the  wear  of  the  oast  iron  and  the  cast-steel 
heading  tools  that  the  oast  iron  waa  preferred. 
Heading  tools  of  forged  east  steel  were  tried,  and 
did  not  excel  those  whioh  were  caat.  If  there  was 
any  difference,  those  which  were  forged  checked 
the  worst.  The  experiment  was  tried  of  having 
a  number  of  tools  and  using  them  in  succession, 
giving  them  a  chance  to  cool  off  gradually  for  the 
purpose  of  preventing  oheoking.  Tbis  waa  un- 
successful, aa  they  checked  as  badly  then  as  they 
did  when  immersed  in  water  immediately  after 
removing  them  from  tbe  die. 


waste  pipe.  Priming  will  no  longer  be  able 
effected,  and  the  abrnpt  emptying  of  the  res 
will  no  longer  take  place. 

In  certain  special  cases,  this  state  of  thinj 
be  remedied  by  establishing  a  well  of  water  i 
reoeption  of  the  long  branch  of  tbe  siphon. 
overflow  is  thai  reduced  and  the  priming  cat 
plane. 

This,  in  reality,  ia  merely  a  palliative  of  a 
that  is  so  nnoertain  in  all  caaee  that  it  is  n 
preferred  to  empty  the  reservoir  by  opei 
sluice  at  stated  intervals.  Henoe  an  ant 
restraint,  and  a  very  poor  utiliaation  of  the 
at  one's  disposal. 

In  fact,  the  land-owner,    farmer,  or  m( 


been  proposed  f< 
arge,  and  especial 
le  neglect  to  mam 


AN   AUTOMATIC  INTERMITTENT 
SIPHON. 

AS  well   known,    the  general  solution  of  the 

fur  agriculture,  is  the  following:  To  unite  all  the 
sources  that  are  not  utilisable,  on  account  of  their 
too  feeble  discharge,  in  a  reservoir  of  appropriate 

twenty-fonr  hours  through  a  sluice  of  dimensions 
the    water    collected    can   be  entirely 


r  tbe  surface  to  be   irrigated  iu 

■erieuoe,  in  fact,  has 

Stable  distributed  to 

ou,  it  is  but  slightly  so  when  it  flows  in  a 

ream  in  a  trench  of  which  it  wete  only  the 

■ad  of  having  a  sluice  to  be  opened  at 
s  intervals,  it  long  ago  ooourred  to  some 
I  to  make  use  of  tbe  ordinary  eiphon.  It 
,  in  fact,  that  the  latter  shall  prime  itself 
itically  in  order  to  have  a  rapid  and  inter- 
t  emptying  of  the  reservoir.  But  tbe  con- 
ditions necessary  for  each  automatic  priming  are 
Ecult  to  carry  out.  The  source,  in 
fact,  must  be  very  regular,  and  have  a  pretty  large 
discharge,  larger  than  that  of  the  siphon  during 
the  short  space  of  time  iu  which  the  latter,  operat- 
ing at  first  as  a  waste  pipe,  is  upon  the  point  of 
priming  itself.  If  this  critical  point  ia  paaaed,  the 
priming  is  effected  and  the  reservoir  ia  emptied  by 
reaaon  of  the  greater  velocity  that  thr  L  — - 
water  gives  the  liquid  in  the  siphon. 


the  sluice.  At  tbe  last  agricultural  exhibit 
Tnlle,  we  bad  an  opportunity  of  examin 
recently  devised  and  very  aimple  system,  the 
advantage  of  which  is  the  entire  absence  o 
mechanism  whatever  subject  to  get  out  of  < 
Ilia  a  siphon,  but  it  has  been  so  arranged  bi 
Delavallade  that  the  problem  ia  entirely* 
despite  all  the  difficulties  that  we  have  enumo 


tpparatns  and  the  manner  iu  which  it  is  arc 
n  the  sluice  hole  of  a  reservoir.  Thus  place 
inpported  by  two  wooden  posU    — 


siphon  will  never  act  as  a  waste-pipe,  am 
prime  itself  as  soon  as  the  desired  level  of  wi 
reached  in  the  reservoir. 

ipty.  the  aiphon  will  I 


level  of  the  water  remaining  in  the  pond,  I 
under  the  control  of  tbe  farmer.  It  sum 
fact,  to  form  a  aeries  of  apertures,  a,  in  thi 
branch  of  the  siphon  and  close  them  with  * 
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extremely  loir  power  Mid  large  Bald  of  *laV,  but 
tauiy  telaaooplo  comets  ware  so  faint  and  diminu-  | 
tiv#  that  they  would  elude  discovery  altogethsr 
with  such  mean*,  while  filot,  small  stsr-olusters 
war*  eitremtly  plentiful,  and  could  not  instantly 
be  distinguished  from  faint  nebnlio  or  comets  with 
very  low  power. 

aft.  W.  Dnrham,  F.R.S.B.,  read  a  papal  on 
"  Water  in  the  Moon,"  He  observed  that  the  fast 
that  no  truss  of  water  have  been  discovered  on 
the  face  of  the  moon  had  long  been  a  matter  of  sur- 
prise, a*  undoubtedly  that  luminary  baa  hean,  and  ii, 
the  teat  of  volcanio  action;  and  this,  bom  all 
analogy  with  nth  phenomena  on  the  earth,  seems 

'■    '*-*~    the     presence    of    a    considerable 

ater.  There  are  reasons,  how- 
innot  obtain  eTidenoo  of  the  pre- 
,  even  although  it  may  esist.  The 
moon  having  little  or  no  atmosphere,  cannot  have 
dnat  particles  floating  about,  ana  it  has  been  shown 
thai  these  are  absolutely  neoossary  for  the  forma- 
tion of  clouds  or  rain.  Again,  the  conditions  on 
aha  anrfaee  of  the  moon  form  a  moat  perfect 
arrangement  for  evaporating  and  oondensing  water 
with  great  rapidity.  The  water,  if  it  eiiits 
would  nail  bodily  aa  invisible  vapour  from  the 
bright  side  and  be  deposited  at  once  aaanow  or  ice 
crystals,  on  the  dark  side.  This  aotion  would  go  on 
eoatinuoiuly,  as  the  sunlight  slowly  travels  round 
the  lunar  surface.  In  fact,  the  enn  wonld 
aa  it  were,  chase  the  water  round  and  round  the 
entire  surface  of  our  satellite,  Hr.  Dnrham  oon- 
aidered  that  perhaps  the  greater  brightness  at  the 
edge  of  the  moon,  snd  the  variations  in  the  cha- 
racter of  the  light  which  have  been  observed  to 
oncnr  on  her  surface,  may  be  due  to  some  euch 

In  a  note  on  the  "Secondary  Light  of  Venus," 
Mr.W.T.  Lynn,  B.A.,  F.R.A.S.,  examined  various 
hypotheses  which  had  been  put  forward  to  account 
for  this  phenomenon.  He  considered  that  it  was 
really  objective,  and  not  subjective,  and  was  due 

sphere,  and  thought  it  not  unlikely  that  electricity 
might  in  some  way  be  ooacerued  in  its  production  ; 
or  that,  as  Aragu  suggested,  the  planet's  atmo- 
sphere may  occasionally  be  pervaded  by  a 
luminosity  analogous  to  that  whieh  in  the  earth 
oonstitutes  the  Aurora  Bo  real  is, 

A  large  number  of  papers  were  taken  as  read,  sud 
Mr,  Gill  addressed  the  students  on  the  distances  of 
the  plaueta. 


SCIENTIFIC    NEWS, 

THE  death  is  announoed  of  the  famous 
traveller  and  explorer  of  New  Guinea, 
Miklnkho-Machij,  at  the  premature  age  of  42 
A  few  months  ago  he  returned  to 
to  write  an  account  of  hia  travels,  and 
'  found,  if  possible,  a  Russian  colony 
among;  the  Papuans.  He  was  unable  to  obtain 
any  official  patronage  of  the  latter  scheme,  and 
it  is  feared  that  he  has  left  the  aooonnt  of  hie 
travels  only  half  completed.  Miklukho-Maolay 
was  of  half  Scotch,  half  Cossack,  descent,  and 
after  completing  hfs  education  in  Germany, 


USEFUL    AND    SCIENTIFIC    NOTES. 


Vegetable  Albumena. — Do  vegetable  i 
mens  constitute  as  good  a  diet  for  man  as  i 
derived  from  tbe  animal  kingdom?  In  a  paper 
contained  in  the  Ziitichrift  far  Biologic,  Di 
Rutgers  asks  the  above  question,  and  gives  th 
following  reply  as  the  result  of  his  experiments. 
First,  vegetable  albumens  sre  capable  of  supplying 
the  place  of  tbe  ordinary  albumens  we  are  accus- 
tomed to  consume  aa  food  without  censing  any 
disturbance  of  the  nitrogenous  balance  in  thi 
eoonomy  ;  secondly,  beans  and  peas  overcharge  tht 
alimentary  tract,  not  only  owing  to  their  solids,  bat 
to  their  disposition  to  develop  gss,  whilst  meat  snd 
rtesoaues  no  disturbance,  and  therefore  contrast 
favourably  with  them.  There  are  consequently 
various  contra- indications  to  an  exclusive  vegetablr 
diet.  The  acidity  of  the  stomach,  as  well  us  of  thi 
arine,  are  much  less  upon  an  exclusively  vsgetabli 
than  upon  an  ordinary  mixed  diet.  Milk,  if  no. 
taken  as  an  exclusive  diet,  can  be  very  perfectly 
digested  by  an  adult. —  Lancet. 

THE  following  curious  paragraph  has  bi._ 
"going  the  rounda"  as  if  this  were  the  "big 
gooseberry"  season:— A  curious  kind  of  wood 
scours  In  Nevada,  which  possesses  several  ui  ' 
properties.  The  tress  do  not  grow  large,  a 
with  a  trnnk  about  a  foot  in  diameter  being 
ranch  above  the  average.  When  dry,  the  wood 
is  nearly  as  hard  as  boxwood,  and,  being  of  very 
fine  grain,  might,  no  doubt,  be  need  for  the  same 
purpose  to  which  boxwood  is  applied.  It  is  of  a 
rich  red  culirar  and  very  heavy.  When  well 
seasoned,  it  would  form  a  line  material  for  carved 
cabinet  work.  In  the  early  days  it  was  need  foi 
making  boxes  for  shafting,  and  in  a  few  instance! 
for  shoes  and  dies  in  quarts  batteries.  Used  ai 
a  fuel,  it  crestea  intense  heat.  It  burns  with  a 
blase  as  long  as  ordinary  wood  would  last,  and 
is  then  found — almost  unabanged  in  form— con- 
'  '-'•  -1- •'  -■'--'-   '-'-  '-;"  "J  longaa 
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Herr  Anton  Steoker,  the  African  explorer, 
who  lately  travelled  in  the  service  of  the  Berlin 
Geographical  Society  ;  and  Prof,  Wroblewski, 
the  well-known  naturalist  of  Cracow,  are  also 
dead. 

the  death  of  Mr.  Henry  Fryer,  of  Yoko- 
at  the  early  age  of  thirty- nine,  another 
of  those  amateur  naturalists  who  do  so  much 
good  work  has  been  tost.  Mr.  Pryer  was  en- 
gaged in  business  pursuits,  but  devoted  nearly 
all  his  spare  time  to  the  study  of  the  Japanese 
fauna,  and  became  a  recognised  authority  on 
all  questions  connected  with  the  birds,  butter- 
flies, and  moths  of  that  country,  while  he  had 
n  extensive  knowledge  of  other  branches  of 
sroology. 

In  a  paper  on  the  comets  of  Feb.  1SS0,  and 
an.  1887,  contributed  to  the  Royal  Society  of 
asmania,  Mr.  A,  R.  Riggs  refers  to  their 
headless  character,"  and  says  that  if  they  we 
really  headless,  he  cannot  conceive  of  tht 
pursuing  any  rational  path  in  space  ;  but  their 
apparent  orbital  motion  would  indicate  that 
they  must  be  ponderable  matter.  It  is  not, 
then,  be  thinks,  an  unreasonable  supposition 
to  regard  both  bodies  as  the  main  body  of  a 
stream  of  meteoric  matter  whose  orbit  inter- 
sects the  Ecliptic  not  very  far  from  the  position 
of  the  earth  at  the  time  of  appearance  (Jan. 
and  Feb.),  such  stream  being  rendered  visible 
by  its  compactness,  illuminated  by  sunlight, 
and  by  its  nearness  to  the  earth, 

Sir  William  Stokes  has  promised  to  deliver 
the  Cavendish  Lecture  before  the  London 
Medieo-Chirurgical  Society  on  the  1st  of  June, 
A  Universal  Cookery  and  Food  Exhibition 
will  open  on  the  23rd  inat.  at  the  Duke  of 
Wellington's  Riding  School,  Knightsbridge,and 
will  remain  open  until  the  28th. 

At  the  Royal  Institution  to-day  (Friday), 
SirW.  R.  Grove  discourses  on  Antagonism,  and 
next  Friday,  27th  inat,  Mr.  J.  Wimshurst  will 
lecture  on  Electrical  Influence  Machines. 

Last  Friday  Prof.  Flower  lectured  at  the 
Royal  Institution  on  the  Pygmy  Races  of  Man- 
kind, and  in  the  course  of  his  remarks  stated 
that  the  various  classical  authors  who  referred 
to  the  existence  of  races  of  diminutive  human 
beings  were  correct  in  placing  them  in  the 
interior  of  Africa  and  southernmost  parts  of 
Asia.  It  is  still,  however,  he  said,  an  open 
question  whether  these  old  stories  may  not  be 
classed,  with  innumerable  others,  as  the  off- 
spring of  the  fertile  invention  of  the  human 
brain,  tbe  potency  of  which  as  an  origin  of 
myths  is  sometimes  too  mnoh  underrated. 
Prof.  Flower  then  went  oa  to  describe  the 
pygmies  actually  known  to  exist,  and  referred 
'    the  Andamanese,  who,  however,  average 


raid  be  In  touch  with  sa 

there  should  be,  in  fact,  sufficient  ct 
to  prevent  overlapping  of  work,  and  the  conse- 
quent waste  of  public  money.  This  could  be 
readily  secured  were  representatives  from  Eug- 
land  and  Ireland  united  with  a  Scottish  scien- 
tific department  to  form  a  committee  or 
commission  of  fishery  experts,  who  might  meet 
once  a  year,  or  oftener,  to  arrange  as  to  the 
work  in  the  several  countries,  and  deal  with 
any  questions  referred  to  them  for  considera- 

The  new  chemical  laboratory  at  Cambridge, 

which  has  been  built  at  a  cost  of  some  £30,000, 
will  be  ready  for  occupation  during  the  Baiter 
term.  It  is  stated  that  Dr.  Anningson  and 
Mr.  Robinson  will  organise  a  class  in  Practical 
Hygiene,  to  be  held  in  the  new  laboratory 
during  the  long  vacation.  The  course  will  in- 
clude the  analysis  of  air,  water,  and  food,  and 
the  demonstration  of  sanitary  models.  The 
Professor  of  Chemistry  also  announces  a  labo- 
ratory course  in  pharmaceutical  chemistry, 
suitable  for  candidates  for  the  second  SLB. 
examination. 

The  next  meeting  of  the  Institution  of 
Mechanical  Engineers  will  be  held  in  London 
on  May  3  and  4.  The  annual  dinner  will  be  on 
the  4th.  The  report  on  friction  of  a  collar 
bearing  will  be  read,  and  a  description  of  tht 
emery  testing  machine  by  Mr.  H.  R.  Towns, 
A  supplementary  paper  on  "  Petroleum  Refuse 
as  Fuel  for  Locomotives  "  will  be  read  by  Mr. 
T.  Urquhart 

The  new  warship  Victoria  will  cost  the 
country  over  £800,000.  Will  one  weU-directsd 
|  torpedo  sink  her/ 

One  of  the  American  eleotrical  papers  lays 
that  the  electric  motor  for  driving  power  in 
place  of  steam  is  attracting  much  attention  hi 
St.  Louis,  Mo.,  where  there  are  now  eleven  dif- 
ferent establish  menta  using  eUcteo-motors, 
We  presume  the  current-creating  machines  an 
driven  by  water-power. 

The  system  of  electric  welding  which  has 
been  developed  in  the  United  States-  at  til 
events,  into  the  appearance  of  a  company— it 
said  to  be  attracting  mnoh  attention,  and  that 
orders  await  the  erection  of  the  workshops  front 
manufacturers  of  all  kinds  of  metal  goods. 

A  vigorous  effort  is  being  made  to  crests 
three  or  four  centres  of  technical  education  is 
the  South  of  London.  In  view  of  the  number 
of  artisans  who  live  across  the  water,  it  is  highly 
desirable  that  technical  instruction  should  b> 
provided  for  their  ohildren,  and  the  Charity 
Commissioners  have  offered  to  give  a  pound  for 
every  pound  subscribed.  It  is  proposed  to  plant 
one  school  in  Battersea.  another  somewhere 
about  the  Elephant  and  Castle,  and  a  third  it 
Deptford  or  Bermoudsey.  It  wonld,  however, 
be  interesting  to  learn  what  is  meant  by 
"technical  instruction" in  this  connection!  If 
it  will  resemble  that  given  at  the  Finsbnrj 
Technical  College,  four  centres  would  be  bets* 
than  three.  If  it  means  merely  teaching  tat 
use  of  tools,  or  how  to  make  something  at  aim 
price,  it  is  not  wanted. 

Profs.  Victor  Meyer  and  Riecke  suppose  tie 
carbon  atom  to  be  a  sphere  surrounded  by  an 
ether  shell  ;  that  the  atom  itself  is  the  carrier 
of  the  specific  affinity,  while  the  surface  of  lot 
ethereal  envelope  is  the  seat  of  the  valencies. 
Their  hypothesis  is  said  to  be  the  "germ  of  s 
grand  generalisation." 


than    4ft  6in.   in   height;  the  Negritos,   the       A  medical   paper   says  that  "a   solid  and 
busbmen,  the  Negrillos,  and  the  Akkps,  who    highly- nntritious    meal    onght   to   begin  thi 


stoves  faster  than  any  kind  of  fuel, 
a  cord  of  the  wood  is  about  or  *— 
eoeL 


.    burn 


73 


.     jr  heated  by  tht 

a  refine  destructor.  Mr.  Bennett,  the  borough 
surveyor,  is  of  opinion  that  town  refuse  might  be 
nude  to  do  a  good  deal  in  this  way,  , 


To  admit  of  even  the  present  small  sum  voted  hut  it  is  not  the  opinion  of  physiologists, 

for  fishery  inquiries  being  economically  and  ^            ^  „  M  the  best  meansefpta- 

judiCiously  spent,  it  rnnMnt  to  be  impera-  m^^™cal  education  is  being  diacuari 

tive  that  something  should  be  done  soon   Bveu  R   «;       A  Con            BIlnlmoned  by  the  IV 

rLVdT  S      ZS2SS?  XJPJSfriZ  man^t  Committee  for  Technical  Education,  fl 

Hoard    remains    unchanged,  much    would  be  ..  {           t     t  at  PetBrtb„-  fol  the  c 

gained   by  the  formation  of  a  soientinc  and  ■™UL  ;u      ,/:„.„,,■.     St. ~Z£ ™~»  soun  fa 

technical    fishery  department  or  snmmieiZ!  siderataon  ofthe  subject.   The  sum  of  £500  hi 
which  might  consist  of  two  or  i 

This  department  onos  in  existence,  development  '                                                                              „ 

in  various  directions  would  bo  at  once  possible.  Amongst  curiosities  now  "  going  the  rounds 

There  are  already  English  and   Irish  fishery  is  the  statement  that  a  new  glass  recently  ia- 

inspectors,  and  the  English  Marine  Biological  vented  in  Sweden  is  capable,  when  made  into  » 

Association  is  engaged,  at  the  pnblio  expense,  lens  for  a  microscope,  of  "enabling  us  todit- 

in  fishery  inquiries  at  Plymouth.     It  is  ex-  tinguiah  tbe  201,700,000th  put  of  an  inch," 
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knowledge  ud  experience  of  th< 
a  or  look  *  faanula,  Uutu  toother  tMnjri, 
i  thM  wii»t  everybody  doeaud  jtt,  to  tup 
_  this  Uttl*  pittance  at  his,  will  undertake 
wnolB  kody  ol  physio**,  ■  iloo  boa  wIim 
■INM  dsriv*  tMl  orlrluL*— JTMfMfiH'j 


A2CEKIOAH  OBXTXOIBH   ON   THE  LIOK 
OB8BBVAT0ST  —  BOOKS  WOETH 

B1ADISO  —  V BLOC  ITT         OP         THS 
BABTH  IB  HKB    OBBIT— ORDKAKCB 
DATUM  —  THR      PLANETOIDS— TEL  B- 
SOOFS— ADJUSTING  EYBFIECB. 
[28631.1— It    vaald     appear     that    in    art  id* 
headed  "  Costly  Blander*  In  the  Building  of  til* 
Lick    Observatory,"   which   hu    bean    going  the 
round  of   the  Am«ric*n   papers,  ha*  excited  tha 
indignation  of  a  well  known  correspondent  of  the 
English  Mechanic,  Mi.  J.  A.  Breshear,  a*  be 
he*  devoted  mora  than  a  column  and  ■  half  of  tha 
Pitttburg  Ditpauh  of  February  27th,  to  the  refu- 
tation ul  the  accusation* — loma  of  them  ridicnlons 
enough — whioh  have  been  made  against  the  huge 
pile  on  Mount  Hamilton,  and  ail  that  therein  J*. 
He  deiia  in  succession  with  attack*  on  the  trustees, 
on   the  •election  of  the  site,  on  the  mechanical 
efficiency  of  tbe  dome,  on  the  movable  Boor,  on  the 
stability  of  the  great  telescope,  and  wiuda  up  in 
thete  words : — 

■"  My  own  opinion,  though  it  may  be  unfoundsd, 
la  that  the  writer  of  the  artiole  wa*  aome  unsatis- 
4ed  penon  who  failed  of  getting  one  of  the 
contracts,  and  take*  thii  short  rooie  to  condemn 
i  the  work  of  men  who  have  done  their  dnty  and 
hare  given  to  the  astronomer  an  observatory  and 
,    «a  equipment  laooad  Co  none  in  the  world." 

j Art  probai  artifictm — "the  proof  of  the  podding 
■kin  the  eating,"  and  it  only  remain*  for  the  Mart 
of.  the  Lick  Observatory  hi  justify  Mr.  Brashear's 
shiralrous  defenoe  of  them,  and  the  Cyclopean. 
,  instrument  under  their  control,  by  speedily  adding 
to  our  knowledge  of  the  celestial  vanlt  by  ita  aid. 

I  ban  jolt  been  reading  two  booke  on  widely 
different  I  objects  indeed,  of  sufficient  excellence 
and  Intereat  to  prompt  ma  to  reoommend  them 
istrongly  to  my  bruther- readers.  The  firat  ie 
entitled  "  In  Funoit  of  a  Shadow,"  and  is  written 
fay  Mia*  B.  Brown  the  lady  astronomer  who  want 
"to  Russia  ai  a  deputation  from  the  Liverpool 
Aatninranical  Society,  to  obierTa  tha  total  Solar 
Solipaa  of  1887,  August  10.  Unhappily,  aa  every- 
~ono  who  will  eee  theas  line*  know*,  her  long  and  toil- 
ewme  journey  wa*  unsuccessful,  and  one  extremely 
-transient  glimpse  of  the  eclipsed  ann  was  all  thatahe 
enjoyed.  In  the  charming  little  book  of  which  1 
■ua  speaking,  she  gives  jut  inch  anaoooont  other 
^expedition  and  adventures  a*  any  intelligent  and 
eraltivatad  lady  would  do  in  conversation  at  a 
-•Sinner- table,  without  a  suspicion  of  that  woid- 
■pinniug  and  "fine"  writing  which  disfigure  so 
-many  book*  of  travel,  and  make  their  perusal 
m  wearines*  of  the  flesh.  Everyone  who  wishes 
\o  gather  an  idea  of  the  aspect,  physical 
-and  social,  of  Horway,  Sweden,  and  Kue*i* 
"in  the  oonne  of  one  evening's  reading,  should 
■art  this  little  book.  Trllbnar  and  Co.  pnb- 
B»h  it.  The  other  volume  to  which  I  am  referring 
ie,  aa  I  began  by  saying,  on  a  widely-dlSarent  sub- 
ject indeed.  Ite  title  i*  "Pmotioal  Mioroecapy,' 
and  ita  author  it  Dr.  Msnrice  N.  Miller,  of  the 

-  University  of  New  York.  Oiteniibly  written  for 
eandent*  and  practitioner*  of  medicine,  thii  excel- 
lent work  leem*  to  me  to  be  the  very  model  of  a 
—-"— '  of  instruction  for  every  incipient  micro- 
■oopbt  who  is  interested  in  the  study  of  that 
department  of  the  science  which  shows  how  indeed 

and  in  truth  we  are   ''  fearfully  and   wonderfully 

-  ineile  "  The  technological  part  of  the  book  is  par- 
,  titrnlarly  good.  Nothing  can  be  plainer  or  mor* 
■"-  -intelligible  than  the  directions  for  *ect ion-cutting, 

■leliiliiil  and  mounting  object*,  4c,  and  profusely 
fUnetrated  a*  they  are  by  photographic  reprodi 
liana  of  the  author'*  own  pen-drawings,  they  I 
really  almost    as    effective  si    actual    laboratory 
damomtratinn*.     Even    the  method  of    letting  a 

-  aaaor  on  a  hone  fonection-outting  i«  described  anil 
illustrated  by  a  woodcut.     I  have,  so  far,  met  wi' ' 


minority  Dr.  Miller  n 

__-..  .i  __i  u .  ._       ««  ._  gjjjfli,^,  miarotome. 

I  of  the  Atlantlo  for 
many  a  long  day :  in  fact,  I  (nnder  the  nom-de- 
plnme  of  "A  Member  of  tbe  Miaroeoopioal 
society")  drew  and  described  it  myself  on  p.  1!  of 
Pol.  IV.  oftheKxoLiBH  Mecuanic. 

Last  "Bine  Citalita"  (query  64937,  page  114) 
should  get  ooof  used  between  the  reply  I  gave  to 
him  in  the  concluding  paragraph  of  letter  26o81, 
p.  122,  and  that  furnished  by  "  B.  L.  G."  on  p.  136, 
1  will  just  give  here  in  more  detail  a  mode  of  oalou- 


Taking  tbe  solar  parallax  adopted  in  the  Ac 

hoc,  8-848",  themean  distanoe  of  tha  earth  from 
in  must  be  92  392,450  miles,  and  the  oiroum- 
oe  of  her  orbit  580,518,930  miles;  an  orbit 
ibed  in  31,658,145  seconds,  or  one  sidereal  year. 
e  her  orbital  motion  per  second  at  her  mean 
distanoe  -  183952  miles.  When  in  aphelion  tha 
ravels  through  57'  12'3"  of  this  orbit  in  a  day 
(.V.J.  p.  112) ;  when  in  perihelion,  throogh  IT  1 1-7" 
during  the  nw  interval  f S.A.  p.  202V  Two  rule- 
■'"- —  -ums  will  do  the  rest.  [Thii  was,  of 
_.,  -itten.aud,  I  presume,  in  type,  before  the 
appearsnee  of  "  E.  L.  G.'s  "  addendum  on  p.  153.1 

I  regret  my  inability  to  inform  "A.I.  B.  B." 
(qnery64971.p.  136)  at  what  precise  part  of  the 
Mersey  the  Ordnance  Survey  Ditnmwae  originally 

I  should  like  to  say,  ia  ooonection  with  a  remark 

by  Dr.  Cane,  in  letter  28612,  p.  144,  that  Ifearthet 

1  '    itudy  of  the  orbit*  of  the  273  planetoid*  mu*t 

i  been  of  a  somewhat  perfunctory  character,  if 

he  ha*  succeeded  in  satisfying  himself  that  by  any 

table  possibility  they  oould  ever  hare  formed 

ni  of  one  larger  one. 

a  sorry  that  I  have  no  means  of  aaoess  to  the 

on  p.  36,  referred  to  by  "  H.  H."  in  reply 
61424,  p.  150,  at  the  plana  whanee  I  write,  bnt  would 
]  net  lay  here  that  if  a  Hint  lent  with  one  fane  plane 
and  tbe  other  convex  ware  fitted  into  ' 

of  c 


eonmia  Setnrns  a  nn  examen  minnlieux,  a  l'sida 
roselesemeuts  de  250,  2RD,  4SS,  470,  560,  650  d* 

equatorial    de    Grnbb,  et  jamais  je  n'avais 

ibtenue  nne  imege  auui  belle  area  lee  groasissa- 
nente  le*  pin*  fur!*;  I'amplification  deH50foi*  elle 
oome  donnait  une  image  irrcprochsble  et  pleine 
Ie  details.  J'ai  hid  mon  attention  surtont  sur 
'annaan  obeonr,  iar  Is  division  Csssinienne  et  snr 
'ombre  dn  globe.  Contrsirement  o  ce  qaa  j'sv»i» 
ibaervj    la   plus  souvent  aetie  SDuee,  Unnean  C 

e'teit  oette  foil  miaux  limite'  dans  Tense  ooei- 
entale  et  ion  burd  interne  e't.it  tri.lrmmruc  rendu 
OQfu*  dans  Tanie  orientale  par  une  cause  dost 
'existence  n'dtait  pas  douteuse,  mats  dontla  natnre 
seta   myite'riense ;  jamw   non    plus  je  n'ai  ioud- 

res  an  bora  interne  • 
t  dans  la  division  d* 

nterversion   umblable,  se  montrait  mieux  cetta 

foil  dan*  l'anse  oocidentale.      Puur  proedder  an 

tonte  impartial  it  i;  je  figure  ioi  la  bord  interne  de 

l'anneau  ohsonr  tal  que  je  emit  l'svoir  vu  aveo  lea 

grouuwementt    de    450,    560,    et    670.      friU-Hre 

"     Irn   obtervateurt  oni    ill  figure  du   deHlttura 

menu   placti  et  iiiJipemlHinnwH   it   la  eitne 

t,  et  faarairaai    it.  auui    untpreure  .(««■'«. 

e  semble  aussi  r^iulter  a  1'c'vidcnce  da  oei  faita 

l'anneau  obscur  toarne  dan*  son  plan  et  esaex 

probablement    taut  d'une    piece,  et   si  nous  ne 

'  '  sans  pee  ce  monvement  evea  c'videnoe,  oe  doit 

a  oanse  de  1'rxtrcme  diffioulte  aveclaquelle 

oei  ddtaili  delicat*  a*  Uisient  mim,  dtant  donneee 


itdcffav 


•  *l*o 
mployer  les  grossissen 


I'y  ai  remarquc1 


>,  thentl 
is  would 


t  the  posit  i  vi 


t  the  fl 


asuft    that,  albeit  the 

"  '     i  len*  of  very 


irnal  surfaces  would  be  parallel, 
ing  fooua  wonld  be  the  result. 
It"  Amateur"  (query  65010,  p.  155)  be* obtained 
ie  ohjact-glu*  and  eyepiece  from  a  competent 
Optician,  tha  lenses  of  eaoh  are  already  properly 
centred,  and  if  my  querist  poueises,  as  he  alleges, 
the  needful  mechanical  skill,  he  can,  of  Bourse, 
tbe  tube  of  hie  instrument  and  the  emaller 
_____siog  one  so  that  the  axee  shall  be  coincident. 
Tbe  only  adjustment  then  to  which  he  will  hsva 
'-  devote  hi*  attention  i*  that  of  the  coincidence  of 
e  optical  axea  of  the  objective  and  eyepiece. 
.  nil  be  moat  test  by  fitting  on  hi*  object-glass 
[withont  screwing  it*  cell  tightly  to>  the  main  tube) 
and  the  eyepiece,  and  directing  the  telescope  to  a 
When  the  etar  is  approximately  in  fooua,  it 
be  seen  ai  a  point  of  light  with  a  few  rings 
round  it,  Now,  if  these  rings  era  atrioUy  con- 
centric with  the  central  dot  of  light,  the  telescope 
is  in  adjustment ;  but  if  they  appear  on  one  side  of 
tha  tiny  disc,  the  object-glass  must  be  gently  tapped 
'l  towards  the  eyepiece  on  the  side  on  which  the 
ngi  appear.  A  raw-hide  mallet  answers  wall  for 
lie.  This  prooesi  must  be  repeated  until  tha 
age  are  concentric  with  tha  central  star  disc,  and 
len  the  instrument  will  be  in  adjustment,  and  the 
ill  of  tbe  objective  may  be  screwed  np  to  the  main 

A  Bellow  of  the  Royal  Aatronomloml  Booioty  ■ 


.  Elqeb  et  moi  (L.  2S582) 
etra  auui  en  de'eaooord  que  pourrait 
notre  petite  discussion  ;  nous  n'avons 
qu'un  seal  but — le  reaherahe  de  le 
s  nous    aesoofon*  pour 


iaturne,  et  surtont  a.  l'aide  das 


r  le* 


globe, 

ement  trsuehi'',  ne  prc'iei 
vitc  qu'en  raiion  da  1'exiit 


os*  gross  issements,  urn- 
petite 


I  1*  satisfaction  de  vous  annoncer  qne  j  *■ 
.  .  lenci!  la  scris  das  observation*  physiques  de 
Mara  et  qua.  griee  *  1 'excellent  et  pnissant  instru- 
ment dout  je  dispose,  et  malgre  Is  position  de"- 
'"'orable  de  1*  planete,    alles    donnent   dejo.  das 


OOMBT    SAWBSTKAL    («  1888). 

[28686.1—  THIS  oomst  wsa  seen  here  this  mo 

._g  it  15b.  7m.,  at  which  time  I  got  tbe  aoco 

panying  sketch.    It  was  almost  midway  betwt 


iv  object  to  the  naked  eye. 
The  email  star  near  to  It*  head  mnst  have  been 
passed  over  by  tbe  coma  at  about  an  hour  previous 
to  the  time  whan  the  drawing  wie  taken.  Its 
nucleus  appeared  stellar  with  powers  25  and  40; 
bnt  100  gsve  it  an  elongated  appearance,  and  with 
250  it  wa*  strongly  suspected  of  being  granular.  It 
bean  magnifying  well.  The  tail  wa*  etraighL  and 
oonld  be  seen  the  full  length  of  the  field  of  my 


own  make,  and  has  s  very  large  field).    Thiaeye- 

K'ece  showed  the  tail  nearly  as  long  again  a*  shown 
ths  drawing.  Close  behind  the  nucleus,  andfor 
fnlly  half  a  degree,  the  tail  wa*  very  bright  com- 
pared with  the  rest  of  that  appendage. 

Before  I  finished  the  observation  tbe  topmost  of 
the  two  email  star*  seen  through  tha  toil  wee  olaar 
of  tha  tail,  or  very  nearly  K  —'  T v 

wbluT — ■   —    - 

have  tried  to  ihowithejip parent  brightaeai  of  the 


aters  la  the  drawing  by  their  difference  in  tite. 
"Then  wen  other  mull  stars  Id  the  field.  A  faint 
pair  midway  between  tbe  bottom  star  in  thatch 
and  the  Star  near  tbe  head  of  comet  were  jut  upon 
Being  enveloped  in  the  tail ;  bat  dawn  pat  a  itop 
to  further  notea  being  taken.  Thie  list  mentioned 
pair  are  not  shown  in  drawing. 

Das-id    Booth, 
26,  Servia  Mount,  Leedi,  April  10th. 

CIECULAR   No.  19    07   THE    WOLSING- 
HAM      OBSERVATORY   —   THE      SUS- 
PECTED   NEW    VARIABLE    STAB    IN 
OASES    VENATICI. 
[28B87.]— Mr.  Sadler  has  kindly  called  my 

attention  to  a  slip  in  Circular  No.  19  where  the 

minntea  of  H.A.  are  printed  as  24  instead  of  42. 

Perhaps  the  inclined  sketch  may   help  those   of 


in  ail  other  respects  tbe  motions  of  tbe  si  _ 
Identical.  The  beautiful  oorutellation  of  the 
Southern  Crosi,  which  happens  to  have  tbe  two 
stars  forming  its  long  axis  in  nearly  the  tame  line 
of  longituds — that  it,  npon  a  circle  catting  both 
S.  end  8,  oentres— is  seen  to  rotate  aronnd  the 
southern  centre  of  motion,  always  pointing  towards 
it,  just  as  the  "  pointers  "  do  in  the  north.  Bappoae 
Hr.  Hampdta  would  just  explain  that  fact  (any- 
ine  who  has  been  tenth  will  tall  him  it  is  the  fact) 
>a  tbe  assumption  that  the  heavenly  bodise  travel 
in  rings  around  the  North  Pole 


s  onriout  to  observe  tbe  vitality  of  error — 
_  it  •  thousand  times,  yet  it  (tends  up  directly 
for  another  fight.  How  many  timet  in  these  pages 
"-"the  fallacy  bean  exposed,  that  there  ie  Ices  heat 
ved  from  the  inn  in  the  upper  regions  of  the 
a'luoiphere  th-in  at  the  surface  of  the  sarth? 
Wherever  phytios  are  taught,  it  it  not  explained 
that  the  heat  caused  by  the  tun's  rave  is  greatest 
at  tbe  outer  confines  of  tbe  atmosphere,  because 


n.thei 


to  *  Bootie— the  first  of  theae  two  atari  will  be 
found  close  to  where  these  linet  intersect.  The 
star  D.M.  +  40°  2701  which  liet  2m.  OSe.  /.,  and 
8'  N.  the  suspected  variable,  and  ia  marked  A  in 
the  sketch,  is  also  orange-red  and  111.  type,  and  ia 
now  only  80,  though  in  the  D.M.  it  ie  6'9.  It  may 
alto  be  variable.  T.  B.  Eapiu. 

THE  SOUTHERN  HEAVENS  AND  A 
FLAT  BABTE— THE  MOON'S  EBAT 
— DYING    BY    EFFORT    01?    WILL. 

[29638.]— I  SEE  one  of  my  old  friends  and  i  ___ 
aional  antagonist  waa  remarking  lately  npon  my 
having  ceased  to  contribute  to  theae  paget.  Tbe 
fact  ia  that  I  have  had  to  undertake  heavy  duties, 
which  not  only  engaged  my  time  and  thoughts,  but 
made  me  unequal  to  other  things.  I  not  having  tbe 
tame  energy  now  ad  ay  t  at  when  I  used  to 
much,  ana  especially  when  I  began  to  do 
22  years  sgo.  However,  I  expect  aoon  to  be  relieved 
of  tie  street,  and  to  be  able  to  return  to  my  literary 
work  and  pleasure,  and,  at  a  beginning,  1  may  as 
well  notice  some  matters  which  ttruok  me  in  looking 
over  a  few  recent  numbers. 

I  see  Mr.  Hampden  it  at  work  again  to  prov 
flatness  of  the  earth.  Now,  will  he  juit  at 
tbe  challenge  I  gave  him  some  yeara  ago,  to  gi 
amap  of  the  earth  on  hit  eyttcm  which  will 
the  most  simple  elementary  facts  known  to  e 
one  who  has  travelled  in  the  southern  hemisphere  7 
Of  course,  I  have  teen  such  maps  as  are  prepared 
by  his  co-teachers;  but  they  do  not  pretend  tc 
fulfiltbe  first  simple  requirement— viz.,  that  tb< 
die tanoet  between  places  ahould  obey  the  same  lawi 
south  of  tbe  equator  at  they  do  north  of  it,  Wi 
know  that  a  degree  of  difference  of  longitude  meani 
a  certain  difference  of  time  equal  at  all  parts  uf  the 
earth,  and  that  a  degree  of  longitude  int-aus  a 
number  of  memorable  miles,  varying  with  the 
degree  of  latitude  at  which  it  is  measured,  in- 
orestiug  as  we  go  south  towards  the  equator.  But 
as  we  go  tonth  beyond  the  equator  this  number  of 
miles  again  deoreasei  to  exactly  the  same  valut 
that  of  equal  north  latitude.  In  Mr.  Hampdi 
map  it  would  fain  in  go  ™  iiirrcn'iHf. 

Exactly  the  tame  occurs  with  tbe  stars.  Anyone 
looking  st  the  heavens  will  ace  that  they  appes-  "~ 
rotate  in  circles  around  a  point  in  the  nurtl 
heavens,  not  far  from  what  we  therefore  call 
north,  or  pole,  star.  On  Mr.  Hampden's  plan  they 
should  continue  to  do  to  when  we  pata  south  of  tb< 
equator.  Tlity  do  not.  On  tbe  equator  we  ate  then 
circling  in  smaller  and  smaller  circlet  alike  t( 
north  and  touth.  At  extreme  north  or  south  aliki 
we  find  a  point  which  is  apparently  the  centre  o: 
rotation ;  the  only  difference  ■■  that  near  to  th, 
north  cm  centre  thi 
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r?    Ia  : 
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Alpine  olimbera  suffer  from  the  heat  when  exposed 
'-  ■'ie  sun,  even  when  in  the  region  of  eternal 
?  Doea  not  everyone  who  ttudiet  the  phe- 
tna  and  lawa  of  heat  know  of  a  certainty  that 
mountain  topa  and  balloon  travellers  are  cold  be- 
came they  radiate  their  own  heat  away,  as  all 
bodies  do,  but,  being  isolated,  receive  little  heat  in 

n,  as  bodies  do    when  surrounded  by  other 

radiating  bodies?  Yet  we  have  "Dens,"  28611 
-i.  144,  repeating  tba  old  fallacy,  that  "the  cold 
ibove  the  snow-line  it  oaused  by  the  thinness  of 
the  earth's  atmosphere  "  above,  and  atking  "  how 
*o  the  snrfsoe  of  the  moon  (where  there  is  no 
itmotphere)  receive  any  heat,  more  than  apace?" 
Simply  because  heat  it  a  function  of  energy  and 
matter;  the  sun's  r»ys  oarry  the  energy.  Whenit 
resehea  snd  is  absorbed  by  matter,  it  appear!  as 


the  heat  and  cold  of  the  moon's  turface 
greatly  exceed  thote  at  the  earth's  surface.  (1) 
The  absence  of  atmosphere  increases  both ;  it 
sllowa  the  whole  heat  to  reaah  the  surface,  and 
nts  no  check  to  radiation  when  the  enn's 
__,  _  cease  to  reach  it.  (2)  Tbe  day  and  night  being 
equal  to  the 28  of  ourt(it the  Equator)  absorpti  — 


,nd  radiation  both  gc 


iheru 


There  seemt  to  be  some  confusion  of  thought 
the  communications  about  voluntary  death, 
remember  reading  an  American  tale  in  which  o 
of  the  actors  comet  to  the  conclusion  that 
deserves  to  die,  while  another  asserts  that  eL__ 
could  not  survive  him,  snd  the  other  parties  find 
dead  tbe   next  morning.    The  point  of  the 

s-as  that  no  one  need  live  who  willed  to  die — 

that  ia|  really  "dying  by  sn  effort  of  will,"  which, 
I  take  it,  ia  a  mere  idle  tale.  But  what  the  various 
writers  have  referred  to  is  nob  dying  at  all,  but  s 
voluntary  pasting  into  catalepsy.  I  do  not  tee  tbe 
least  reason  to  doubt  the  pottibility,  though  not 
prepared  to  maintain  the  truth  of  various  appa- 
rently well-attested  instances  of  apparent  voluntary 
death  and  revival  among  Hindoo  fakirt.  It  it  an 
undeniable  faot  that  the  sect  of  Yogos  do  cultivate 
thote  mystio  powers  and  conditions  of  which  we  it 
Europe  know  a  little  under  the  name  of  mesmerism 
to  a  degree  which  may  well  be  incredible  to  thosi 
who  have  not  teen  it  at  I  have.  They  undergu 
calmly  what  to  others  would  be  torture,  and 
evidently  do  not  really  suffer.  They  will  vow, 
fulfil  it,  a  lifelong  fixing  of  limbs  in  ■  I 
posture :  they  will  take  up  a  potition  and  n 
leave  it,  living  solely  on  what  the  charity  or  piety 
of  their  oo-religionistt  absolutely  puts  into  •*■-*- 
mouths,  never  speaking  or  taking  any  inter. 
ordinary  life.  I  have  myself  seen  one  who  had  held 
an  obieot  in  hit  stretcbed-cut  hand  till  his  finger 
nails  bad  grown  over  it  and  pasted  right  through 

artificial  catalepsy  (that  state  in  which  many 
narrowly  escaped  burin!,  and  many  have  un- 
doubtedly been  buried),  I  fully  believe  that  it 
could  be  voluntarily  assumed  by  those  who  " 
cultivated    the    state    of    absorption    and  n 

meditation  under  this  influence  of  fanaticism  . 

how  long  they  could  maintain  it  and  live  I  have  no 
data  to  form  an  opinion  about.  Sigma. 


THE  MOON'S  TEMPERATURE. 
[2SC39.]— THE  notion  of  "Dens,"  p.  141,  t 
the  moon's  surface  may  never,  even  by  iiSO  he 
of  sunshine,  be  more  warmed  than  the  snow  on 
Himalayas  is  warmed  by  12  hours,  would  bo  qi 
plausible  if  her  whole  face  had  tbe  tame  aver 
whiteness  as  that  of  Jupiter  or  Uranus,  or  as  th< 
brighter  parts  of  Saturn's  ring,  whi 


irsae 


e  iapc-ft  to  b»  a  noticeable '  ioo,  if  ui 


.ulll 


r,  for  the  Jon 


slight,    lint  the  mean  reflecting  pone  of 

mar  materials  is  found  no    higher  thsn  of 

Ish  sandstone  or  slate  rooks— that  it  to  isv, 

they  absorb  as   much   as  these  do  of  tbe  oolourni 

-med  by  that*,  era. 


if   they 


reflect  (wbiol 


t   the    i 


h  at  thi 


be  tried  with  a  speculum  of  silvex-on-flsss, 
ill  be  found  to  send  us  decidedly  more  bent  si 
the  second  quadrature  than  at  the  first,  or  more  it 
any  phase  after  the  full  than  at  an  equally  bright 
one  before  the  full,  and  that  we  get  most  heat 
hsr  not  when  foil  bat  some  time  later.  It  it 
bat  no  experiments  have  yet  shown  this,  bat 
have  made  her  but  seem  exactly  proportional  to 
'  rigbtnees,  and  equal  for  equal  phases,  whether 
store  or  after  the  full ;  but  we  most  remember 
isse  trials  have  all  been  either  with  refractors  or 
itb  the  great  Parsonstown  speculum.  Glass 
only  transmit  heat  of  as  small  w 
visible  colours— that  it,  only  what  Cat  (teen  »- 
ilaoted  from  the  moon's  rocks  without  warming 
.hem.  They  must  be  warmed  more  or  less,  bat 
vhat  they  then  re-radiate  is  of  low  ref tangibility, 
,nd  can  neither  past  through  the  glass  of  refractors 
lor  bound  off  the  yellowish  speculum  metalof  Lord 
losse.  Both  glass  and  thit  alloy  absorb  it  prattl- 
ally  all;  but  silver  will  reflect  enough  of  it,I 
upeot,  to  make  the  difference  between  the  re iected 
inn-heat  and  tbe  proper  moon-heat  measurable, 
and  then  we  may  know  approximately  what  thi 
lunar  rooks' highest  and  lowest  temperatures  really 


rsHCiO.l— I  think  it  is  impossible  to  read  lb. 
anyard's  instructive  letter  (p.  144)  without  fssl- 
g  that  there  ia  ttill  much  to  be  learned  respectio* 
e  cants  or  causes  of  tbe  variation  in  the  light  J 
e  eclipted  moon.  With  a  view,  therefore,  to 
icit  discussion,  I  atk  the  intertion  of  some  fnrtisr 
marks. 

In  the  first  place,  I  wish  to  call  attention  lot 
.ct  which  uiiiy-.be  observed,  as  I  believe,  ia  ill 
total  Inner  eclipses— v it.,  that  the  depth  of  tat 
darkness  in  the  shadow -cone  inoreaaea  fiuta  the 
circumference  to  the  centre.  When  totality" 
ist  commenced  the  part  of  the  moon  last 
israedis  much  brighter  than  the  rest,  aadwbas 
totality  ia  about  to  end  a  relatively  bright  s 
catet  very  clearly  the  part  which  will  first  i 
Similarly,  all  through  the  eclipse  a  prepotsdsrssss 
uf  light  may  he  observed  in  that  part  of the  wxsu) 
limb  which  is  nearest  to  the  edge  of  .__ 
id  I  believe  fiat  in  this  way  it  is  generally  «*■ 


e  shad 


pathli 


t  visible  part 


^understand  how  it  has  oome'to  passthslBsi     ; 
have  been  vary  generally  reasj-      - 
uiaed,  has  received  so  little  notice,  unless  it  fee  tW 

false    analogy    of    terrestrial     experience  ht     ~ 
.„J    to    the     idea    that    no    explanation  tat 
reqnired.      It  may  have    been  thought  hllM 
matter  of  course  that  the  deeper  the  immenixt* 
tbe  shadow  the  denser  would  be    the  darkest     L 
"    "c  consideration  will  show  that,  hi  it     - 
s  earth's  shadow,  special  explsutiM 
given— not  only  of  the  fictthitaset 
light  falls  within  the  shadow,  but  also  of  t" 
"    "the  light  in  different  parts  of  the  I 

a  in  amount,  according  to  the  distant 

the  edge.     It  is  clearly  necessary  that  this  refiW 
or  normal  variation  should  be  borne  in  nmsifc     J 
the  observation  of  any  leap  "•■•Has  n*  nrumanr 
tively  ah  normal  variation. 

With  regard  to  the  source  of  the  light  that  fill 
within  the  shadow,  whatever  view  may  be  tarsi 
at  to  the  influence  of  the  solar  corona  in  Est 
shadow  generally,  I  cannot  but  think  that  tie 
corona  mutt  at  lssst  be  an  important  coatrisWer 
to  the  light  that  falls  juit  within  tbe  shadow ;  aw 
here,  it  must  be  remembered,  will  fall  tl 
from  tba  very  brightest  part  of  the  coram 
immediately  contiguous  to  tbe  son's  limb.  Its** 
or  may  not  be  that  the  refracted  tolir  rays  will* 
also  very  bright  at  this  point.  Complicated  ear 
siderations  are  involved  in  that  qusation,  which  I 
will  refer  to  again  immediately  ;  but,  at  all  emits, 
tho  brightness  of  the  curons,  as  seen  franfpoB* 
just  within  tho  umbra,  can  hardly  admit  of  si"- 

The  relatione  between  the  refracted  solars. 

itisfict 
indioste 
require  more  consideration  than  the; 
received,  and  throw  out  a  hinf  which  may  pw 
contain  a  germ  of  truth  within  it. 

It  is  very  important  to  remember,  as  Mr.  B* 
yard  reminds  us,  that  the  solar  rays  which  sM 
refracted  through  the  lower  strata  of  the  earths 
atmosphere  will  converge  to  a  point  in  the  shuts* 
considerably  within  tbe  distance  of  the  moon,  i" 


ich  are  beyond  my  pomt  * 
i  to  myself.     1  cudouttal 

■«  hither* 


^^^Im^^SSu^^SSSS^S^SS^^^!^^^^ 


R  B— TBj^wJanlBUoa  thai  no  my.  will 

•  wMilMiiuhN  are  rafraoted  through 

tutfe  strata  Bt  least  !§  mile*  above  the  mi. It. al 
tana  fatal  to  Sir  John  Hersobel's  idea  ttiat  the 
rtation  of  light  might  be  dm  to  variation!  in 

•  amount  of  cloud.  I  fancy  it  alio  disposes  of 
a  iiniverseJly-acoepted  notion  that  tha  redness  of 

•  eclipsed  moon  ii  occasioned  by  the  passage  of 

•  ran  a  rmya  through  the  imrth's  atmosphere. 
li*  point  must  be  referred  for  settlement  to 
Ma  who  hare  had  opportunities  of  seeing  tb 

■  rise  or  aat  from  ballooni  or  mountains  at  e 
tituch  of  2j  miles  ;  bat  in  the  mean  time  I  mi 

i  allowed  to  say  that,  in  the  probable  event  t_ 
l  being  shown  that  the  atmosphere  at  that  height 
m  not  the  property  of  reddening  the  tan's  light, 
w»y  w'1  be  opened  for  the  suggestions  in  my 
xt  Utter  that  the  moon,  like  most  other  objects, 
ts  a  colour  of  its  own. 

If  I  am  not  miaUkea  in  my  views  of  this  rather 
nplex  question,  the  lam  determining  the  pro- 
wtiaa  of  light  received  in  different  puts  at the 
rth  a  shadow  from  the  refracted  solar  rays  rosy 

expressed  u  follows  ;— 
I.  The  parity  and  therefore  intrinsic  brilliance. 

tha  light  will  be  greater  in  the  mora  distsnt 
rt«  of  the  shadow  than  in  those  which  are  nearer 

•  eetrth,  became  the  more  distant  parte  will  re- 
in tha  rays  which  have  passed  through  the 
jbmr  strata  of  the  atmosphere  and  have  under- 
a*  the  least  refraction. 

a.  For  the  same  reason,  at  any  given  distance 
™  tha  earth  the  parity  and  intrinsic  brilliance 
the)  light  will  be  greater  near  the  edge  of  the 
■dow  and  less  towards  ita  centre. 
1.  The  proportion  of  the  son's  disc  from  which 
Snscted  rays  can  be  received  will  be  reduced  as 
e  distance  increases,  the  diminishing  angle  of 
traction  ahnttiog  off  more  and  more  of  Ur 
rred  parta  of  the  disc. 

L  For  the  same  reason,  at  any  given  distanc 
e  proportion  of  disc  available  will  be  least  nee 
•j edge  and  greatest  at  the  end  of  the  shadow. 
The  tendency  of  law  3  will  ba  in  opposition  1 
at  of  law  1 ;  the  tendency  of  law  4  in  oppositio 

■  that  of  law  2.  What  will  be  the  net  result  c 
■aw  conflicting  causes,  I  am  unable  to  say;  but 
rink  it  may  be  worth  while  to  suggest  the  poll 
■By  of  aome  part  of  the  variation  in  tha  light  of 
•s  solipsed  moon  on  different  occasions  being  due 
>  the  moon's  varying  distance  from  the  earth.  A 
•nation  at  over  30  000  miles  in  the  distance  of 
Mnwon  must  involve  an  appreciable  differenee 
tide  height  of  the  atmoiphcrie  strata  throngh 
JJb  the  rsya  reaching  the  moon  most  hi 
"■ed,  and  if  we  suppoie  law  1  to  be  only  p 
Wy    neutralised    by  law  3,  the  illumination 

•  moon  should  be    greater  in  an  eclipse  oooi 
ig  near  apogee  than  in  an  eclipse  occurring  near 
OpM, 

**  a  stop  towards  the  practical  testing  of  this 
Pothesis,  I  rosy  mention  that  in  the  eclipse  of 
jtsh,  1848,  which  has  often  been  cited  aa  a 
■king  example  of  a  bright  eclipse,  the  moon  wai 
thin  three  days  of  apogee,  and  that  in  the  re- 
takably  dark  eclipse  of  October,  1884,  the  moon 

•  within  three  days  of  perigee.  I  am  willing  to 
Mr  that  these  may  be  only  misleading  coin- 
■ncea,  and,  indeed,  I  must  admit  that  in  the 
"— I  of  February,   1877,  whi 

ll  one  di       * 

J,  plainly   ....  _  .    ._.    . ._ .__,    .„ 

Spew  of  August,  1877,  supports  my  suggtstioi 
"it  oeonrred  on    the  day  of  apogee,  and  waa 

St  eclipse  ;  and  our  experience  of  the  recent 
e,  which  happened  nearly  mfdway  between 
egM  and  perigee,  and  may  be  considered  to 
ve  been   of  average    brightness,    is   also  fairly 

U  I  might  criticise  the  view  which  Mr.  Ranyard 
roars,  that  dark  eclipses  may  be  explained  by  the 
ih  being  enveloped  at  the  time  in  a  cloud  of 
teoric  dost,  I  would  urge  the  objection  that  if 
h  a  state  of  things  prevailed  in  October  1884, 
tJjrtit  be  eipeated  to  have  been  followed  by  a 
ions  and  general  precipitation  of  the  material, 
area*,  notwithstanding  that  many  observers 
re  oo  the  watch  (stimulated  by  the  Krskatoa 
iption  and  the  sunset  glows),  the  results  of  their 
serrations  were  insignificant.  I  am  inclined  to 
-*-,  also,  that  the  oolliiiun  with  the  earth's 
here  of  an  infinite  multitude  of  minute 
..  ic  particles  would  be  attended  with  pheuo- 
j>  of  combustion  not  leas  striking  in  their  way 
l  those  which  attend  the  collision  of  a  single 


George  P.  Binder,  MID. 
Jlif  ton,  April  16. 

n  GLACIAL  PjUUOD  AND  ITS  HATD. 

38641. J  -Tub  two  facta  that  there  has  been  a 
total  age,  and  that  all  lands  have  been  deluged 
an  atnvil  at  water  from  external  space,  seem 
Jy  tha  sola  two  whereon  Mr.  Cane  builds  up  a 
lanaw  of  endless  errors,  contradicted  by  physios 
geology  at  every  conceivable  point.  Evan  the 
rr  of  these  two  he  inverts,  for  if  the  Deluge 
rd  the  glaoiatlon,  it  must  hare  prer.tded\  ths 


sjadatUa;  and  he  might  aa  well  i 
chalk  strata  preceded  the  ooal.  The  p> 


glacial  into  ths  present  state  of  things.    I 

conceive  how  Mr.  Cane  has  escaped  tha  knowledge 

of  enough  physios  to  see  that  the  diluvial  addition 
of  as  muob  water,  suddenly,  as  now  stands  above 
the  100  fathom  line,  instead  of  having  any  tor 
denoy  to  increase  glaciation,  is  exactly  such  I 
event  aa  would  most  certainly  put  sn  end  to 
glacial  period,  or  convert  a  glaciated  world  into  tl 
present  one. 

When  he  snaaka,  at  the  end  of  letter  on  p.  144, 
of  steam  at  the  top  of  the  atmosphere  that  ''could 
hardly  be  superheated,"  is  he  aware  that  "  super, 
heated  "  or  dry  steam  is  practically  the  only  kind 
present  in  the  atmosphere  at  all — certainly  the 
only  kind  at  any  considerable  height/     Steam  not 

(not  warmed  above  it)  oan  remain  a  moment  dry  ; 
and  suoh  an  atmospheric  state  Is  extremely  seldom 
found,  even  at  sea-level.     In  the  next  line,  he  sn 
poses  vapour  that  has  become  rain  then  to  beuoi 
snow,  an  impossibility.    Snow  is  not  frozen  rail 
ths  rain  must  re -evaporate  before  it  can  form  sno 
This    is    the  kind   of    stuff    whereon    he   bull- 
throughout,    which    Mr.    Godden    would    miscall 
"aeieoce  of  fifty  yesra  ago,"  and  "dead,  buried, 
and  decomposed"  ;  but,  of  course,  this  has  never 
been  the  case  with  telenet,  however  old.    What- 
ever is  dead  and  decomposed  never  was  soil 

like  the  exploded  fragments  of  the  hurst  pli 


which   mar  he   found  at  pan  98   hi  the  third 

UtiOD. 

Poaaibly  ttt,  Clark  may  have  been,  like  myself, 

_naware  of  Gray's  work,  ss  described  in  ths  extract 

alluded  to ;  bnt  now  that  attention  haa  been  called 

it,  it  is  to  be  hoped  Mr.  Clark  will  refrain  from 

" "ent  or  otherwise,  an  invention 

,   presumably,  belongs  to  tha 


now,  after  suoh  a  lapse  of 
but  surely  his  name  and 
e  honoured  it 


u  Kimbanlt 


No  doubt  anyone  may 
time,  copy  Gray's  work 
—  emory  should  always 

ith  ita  rep  tod  notion. 

I  inelose  a  copy  of  tha  extract 

id  Hopkins's  book,  in  case  you  shuaiu  uetuu  it  ui 

dfiaient  interest  to  your  correspondents,  or  to  your 
readers  generally  to  warrant  ita  insertion : — 

"■The  Kchn  and  Swell.— Some  of  the  old  swell- 
boxes  were  furnished  with  a  wooden  tube,  not  un- 
like a  wind-tube,  projecting  from  the  back  of  the 

and  pasting  out  into  tbe  tower  of  the  chnrcb. 

This  was  the  oase  with  the  organ  at  St.  Martin's- 
in- ths- Pie  Ids,  built  by  the  elder  Gray.  The  end 
of  the  tube  attached  to  the  swell-box  was  furnished 
trap  which  opened  when  tha  swell  waa 
closed,  and  closed  whan  the  swell  was  opened,  by 
ibdued  effect  of  the  swell,  when 
shut,  was  increased  on  account  of  an  outlet  being 
"-    -  -.Horded  for  the  sound. 

his  contrivance  anggasts  a  method  of  over- 
diffioulty  with  regard  to  the  larger  swell* 
.      a  organs.     If  the  swell  is  much  used  with- 
out being  opened,  and  the  shutters  fit  accurately. 


of  moleri 


ither  the  present  water  or  "the  present 

condition  would  be  as  glacial  as  we  Infer,  from 
gravel-beds,  that  it  was  in  the  time  of  mammoths 
ind  Mint-folk.  Now,  if  Mr.  Cane  did  bnt  look 
_nto  true  physical  laws,  as  far  aa  now  well  known, 
he  would  find  that  a  sadden  addition  of  as  mm  ' 
water  as  is  now  above  his  h  uodred-fathom  lii 
would  bring  climates  to  their  actual  state,  and 

" is  time  leave  the  anomalies  in  plant  ai 

distribution  that  baffle  Darwin  and  tl 
Darwinitea,  the  obvious  non-survival  of  the  fittest 
any  land  disconnected  from  Asis,  and  leave  all 
s  sotual  known  diluvial  effects;  but  not  those 
bis  imagination  is  now  inventing.  There  is  no 
trace  of  any  animals  being  "  frozen  to  death,"  nor 
■'  w,"  nor  "slowly  osrried  down  by 
He  will  find  in  Howorth's  mam- 
moth book  that  no  bone  or  relio  has  ever  been 
fonnd  in  ice  or  snow.  They  were  in  either  deluge- 
gravel  or  deluge-mud.  When  this  is  in  Europe  or 
a  mild  climate,  bones  alone  are  found ;  but  in 
North  Siberia  the  eternally  frozen  mud  keeps  th* 
animals  whole,  with  flesh  and  hair.  They  are  a* 
often  far  from  rivers  as  neir  them  ;  a  remark  that 
Darwin  equally  made  about  the  South  American 
victims  in  his  first  work  (twenty  years  before  the 
"devil's  gospel"),  when  he  thought  it  unlikely 
any  section  could  cross  that  continent  without 
cutting  some  of  their  skeletons.  1  never  suggested, 
as  Mr.  Cane  implies,  a  difficulty  aa  to  tbe  long  pri- 
tion  of  the  Siberian  carcases,  but  their  "being 
iJenly  frozen,  with  their  faces  turned  south- 
wards (aa  they  always  are),  struggling  against  the 
mud-torrents  that  had  swept  them  from  the  tem- 
perate zone.  Bnt  this  difficulty,  I  should  have 
seen,  vanishes  on  considering  that  our  temperate 
regions  had  then  been  fur  ages  as  glaoial  probably 
as  Greenland  is  to-day,  so  that  ths  diluvial  waters, 
even  if  they  fell  boiling,  had  to  melt  glaciers 
enough  rapidly  to  cool  them. 

Asking,  if  they  fell  hot  in  one  climate,  what 
temperature  had  they  in  another,  is  really  like  ask- 
ing th*  same  about  airolites.  The  heat,  being  due 
\a  arrested  motion  or  to  condensation,  waa  quite 
independent  of  sun  or  of  latittude.  We  know  that 
meteors,  reaching  the  ground  in  white-hot  fusion, 
•rare  a  few  seconds  previously  as  cold  aa  frozen 
nonjury.      Equally  cold  we   must   suppose   the 

few  seconds  before  reaching  ground.  Assuming  it 
1o  overtake  the  earth,  there  was  but  little  orbital 
.peed  to  be  checked  ;  but  in  those  few  seconds  her 
[rsvitation  gathered  the  fine  snow  mist  into  liquid 
islls,  whose  outer  layer  would  vaporise  (as  happens 
iven  to  stony  meteors),  and  the  residue  fall  scald- 
ing hot,  a  detail  that  the  Parsco  and  Jewish  stories 
have  preserved.  B.  L.  Or, 

ORGAN   MATTBBS. 

[28642.]— SINCE  the  appearance  of  my  latter  in 
your  issue  of  23rd  Marah,  Ko.  28303.  pegs  8J,  a 
reader  of  the  «  B.  M."  haa  kindly  sent  me  an  si- 
extract  from  the  great  work  of  Rimbault  and  Hop- 
kins on  tbe  organ,  showing  that  in  tbe  invention  of 
Mr.  Clark,  and  In  that  of  myself  (identical  with 
that  of  Mr.  Clark)  we  have  heen  completely  anti- 
cipated many  years  ago  by  the  elder  Gray,  who 
applied  the  very  same  means,  in  every  respect,  of 
meeting  the  swell-box  difficulty,  to  the  organ  of  St. 
Ma rtinVin-tbe- Fields,   London.    Both   Gray  and 


3™a.ad'™P- 

■|1|V         TOUMfl         thmil^..  ^.^  ,,..e^  y.yv..        ^.^ 

the  box,  which  has  the 
jnlug  tha  pitoh  of  some  of  the  pipe*. 

If,  on  the  other  hand,  a  little  leakage  be  allowed, 
the  escaping  air,  by  carrying  some  of  th*  tone  with 
;.  ___..„..  .1.  --"—-d  effect  of  the  swell  less  per- 
tube  as  above,  there  would 
be  free  "ventilation  within  the  swell-box  when 
closed  aa  welt  as  whan  open,  whereby  the  freedom 
of  speech  of  the  large  as  well  as  the  small  pipe* 
would  be  hitter  secured-,  the  pipes  would  not  be 
thrown  out  of  tune  by  being  smothered,  and  the 
fullest  oontrssting  power  of  the  swell  would  be 
better  preserved. 

the  swell  were  likely  to  be  exposed  to  two 
raturea— a  second  and  lower  one  from  the 
—when  the  shutters  were  closed,  this  might 
itified  by  placing  a  email  gas-jot  at  a  safe 
distance  from  tbe  mouth  of  the  tube.  'In  hi*  Inhi- 
bition organ  Mr.  Willis  secured  a  free  circulation 
of  air  by  putting  the  swell  bellows  inside  theswell- 
boi."— (Page  93,  3rd  edition.) 


8,  St.  Domingo-grove,  Liverpool,  April  11 

KIOEOSOOPIOAL. 
[28643.]— THE  letter  of  "T.  F.  S."  (page  146) 

geatasoms  interesting  qnestions,  and  one  is  this 
there  in  microscope  magnification  any- 
.ing  equivalent  to  the  "100  to  an  inch  of  aper- 
ire  in  telescopes,  and,  if  so,  where  is  the 
practical  limit?  For  instance,  "  T.  F.  S."  give* 
agnifioation  with  four  K.P.'s  of  bis  objective 
millimetres  focus.  Roughly  this  Is  about 
ms  as  aa  English  \va,,  yet  by  the  deepest 
eyepiece  this  is  foroed  np  to  a  power  of  1,368 
-tiametera.  At  ths  S.P.  magnification  is  27,  that 
if  the  objective  must  be  about  50  (60  x  27  =  13S0), 
and  the  proportion  of  one  to  the  other  is  there- 
ire  K.  Take,  again,  a  Smith  and  Beck,  ,!„  which 
about  one-tenth  the  foam  of  th*  Zeiss.  The 
ighest  magnification  is  given  aa  10,000  with  the 
Jo.  b  E.P.,  which  I  make  to  be  of  the  power  of  25. 
Then,  as  we  have  400  for  the  objective,  the  ratio  is 


two,  w*  may  say  th*  E.P.  magnifies' 
Memo  is  about  ft  that  of  the  object!' 


ve.     Now  take 


.'hat.  in ,   _._...       v     . 

oonaidsred,  and  assuming  objectives  of  the  highest 
1      i)  of  E.P.  to  objective  r 

ere  is  another  point  that  "  T.  F.  B."  may  be 
able  to  throw  light  on.  In  Zeias't  listahigber 
is  quoted  for  objectives  to  be  used  with  the 
onger  tube  of  the  English  instruments,  which 
mggests  that  for  these  the  objectives  are  more 
carefully  worked  and  corrected.  Now,  if  we  use 
-'"--  objectives  corrected  for  the  long  tube 
hort  tube,  do  we  find  its  performance 
worse  than  that  of  tha  objective  eor- 
eoted  for  the  short  tube  only  ? 
This  question  bears  on  the  us*  of  the  draw-tube 
jr  increasing  the  power,  because  if  objectives 
reqnlre  to  be  specially  worked  to  enable  them  to 
be  used  On  a  longer  tub*,  it  would  seem  to  follow 
that  the  nae  of  the  draw-tube  must  be  injurious  to 
the  performance  of  any  objective.  As  wo  do  not 
find  this  to  be  tbe  case  with  an  English  objective 
and  a  moderate  extension  of  the  length  of  th*  body, 


s$ 


•&. 


lias's  spoehromatio  »erie*  ? 

brrfitBweto'T.P.a'i". 

tioiuia  net  giving  the  true  power 
objective*,  Dr.  Carpenter,  in  "The 
Hd  it*  Revelations,   make*  ■  remark  ■ 


mora  especially  with 


In  what  way  tha  focal  lengths  of  small  tenia*  are 
anasnmd  in  the  bade  aeoma  to  U  a  jealonaly- 
nardad  eeeret,  which  I  hare  in  Tain  endeavoured 
to  penetrate. 

Lastly,  hat  snoh  a  thing  u  a  penoratio  eyepiece 
nv  been  applied  to  the  minrosoope  ?  I  have  been 
■■Mttt  a  few  experiments  in  that  direction  with 
promising  results,  an  arrangement  with  three 
Irate*  aaimlng  mora  satisfactory  than  with  any  leu 
oi  greater  number.  A.  8.  I* 

XXCBOSOOPIOAX.    bBAWIBTCtS. 


[J86M.1— Pbbhapb  this  little  d«vioo  for  draw- 
ing with  tha  mioroeoope  may  prove  useful  to  some 
ofyonr  mieroaeopbal  reader! : — Talcs  a  small  por- 
tion of  the  silvering  from  the  back  of  a  mirror, 
about  J,in.  in  diameter  (there  muit  be  a  thiok 
ooating  of  paint  on  the  back  of  tba  amalgam  to 
support  it,  or  it  will  not  break  off).  Thia  email 
reflector  ia  to  be  mounted  with  cement  on  the  edge 
of  a  piece  of  watoh  spring  at  the  proper  angle.  The 
spring  ia  bent  round  and  fixed  to  a  braai  tube 
fitting  over  the  eyepiece,  so  that  the  refleetor 
stand*  abont  iin.  bom  tha  eye-leni  and  central 
with  it. 

On  looking  Into  it  the  object  on  the  ttaga  of  the 
mioroeoope  1*  earn,  and  appear*  to  be  projected 
on  to  the  paper  apread  below.  I  believe  that  ateel 
mlrron  are  need  for  the  aame  pnrpoet ;  bnt  the 
amalgam  ha*  a  very  good  enrfaoe,  eoata  nothing, 
and  ean  be  renewed  in  a  very  abort  time.  It  ia 
better  than  the  "  nentral  glaa*  plata." 

X.  T.  D. 


[WMS.]-"lU.aBI,   Bath,"  says   j^f^ 
x    J!?*      -  91,700;  and  ho  invite*  me  to  check  hie 

calculation.  I  find  it  erroneous.  The  trneaniwer 
1*99982.  TJnfortnnBtely.mmylaatlettarlroJaMd 
on*  figure  in  pointing  off  decimals,  and  put  the 
amwer  at  9198.  Bnt  th  ii  clerical  error  doe*  not  in 
tha  least  affect  the  mod*  of  calculation  which  I 
adopted,  and  well  know  to  be  oorreot ;  nor  doea  it 
change  the  general  ontoome  of  tboee  calculations 
which  wa*,  a*  I  itated,  that  th*  floor  would  need 
girder*  to  sustain  it. 

I  have  pleaanre  in  stating,  aa  requested  by 
"  M.T.C.B.,"  my  authority  for  the  formula  which 
he  think*  he  ha*  discredited.  He  will  find  It  In 
"The  Elements  of  Machine  Deeiga,"  by  W.  Cs.w- 
thorne  TJnwin,  B.Bo,  M.T.C.K.,  page  72,  Section  V. 
The  exact  words  an  aa  follow :— "  A  reoUoguler 
plat*,  of  thickness  I,  length  J,  and  breadth  b,  is  en- 
oartre'at  the  edge,  and  loaded  uniformly  with  p  lb*. 
reateat  itreti  ii/»|  „  t  - 


per  *q.  1 


The  author  addi  tbil  footnote  :- 


of  fiat  plate*  1*  oonaidarably  greater  than  that  ob- 
tained by  putting  /  =  the  breaking  itrau  in  th* 
above  formula).  Thee*  formula  are  etriotlv  appli- 
cable within  the  ela*tio  limit  only,  and  Mr.  Wilson's 
plate*  may  have  bean  dangerously  attained  long 
before  giving  way.    They  did  take  a  large  aet." 

"M.I.O.K,Batb,"  ha*  brought  himself  to  believe 
that  for  a  flin.  iron  plate  10ft.  by  8ft.  fixed  to  a 
"""""III  round  it*  four  edges,  and  having  no  inter. 


ballevamiV  end  am  so  far  from  converted  to  believe 

it  "absurd"  that,  though  I  should  enjoy  seeing 
"  MXC.K.,  Bath,"  sitting  under  that  plata  whan 
tha  watar  wa*  poured  on.  I  should  by  no  mesne 
enjoy  sitting  there  myself,  and  I  feel  certain 
"  M.l.C.E."  would  not  enjoy  it  either.  Bat  that 
would  b*  his  affair  1 
Sunderland.  Frank  Caws. 

[S8S46.]— OtJ  nag*  J27  is  a  latter  headed  as 
above,  signed  "Frank  Caws."  There  are  some 
thing*  therein  stated  a*  facts  which  st 


that  single  fore*  will  support  the  whole  pleasure 
on  th*  surface,  and  keep  the  surface  at  raat.  Id 
many  ease*  to  obtain  the  poaition  of  the  centre  of 
praanre  the  help  of  higher   nuthamatiaa  ia  re- 

For  example,  in  a  plane  anrfaoe  of  which  top  (a) 
and  bottom  [1)  are  parallel,  bat  of  different 
widths,  th*  o*ntr*  of  pressure  ia  got  from  the 


X  ■-■-,-.  ■  distance  from  top  ; 

height  or  distance  between  top  and  bottom. 
This  ia  a  very  simple  case. 

In  a  rectangular  plane  the  oentre  ia  |  the  depth, 
and  if  Frank  Caw*  had  confined  himself  to  this  he 
would  have  been  right;  but  he  did  not.  Secondly, 
hi*  " r***on  why  "  which  "  thousands  of  person*  '' 
don't  know,  which  1*  well  for  them,  is  at  leut  very 
funny.  To  make  the  bewilderment  of  the  "  younger 
and  lea*  informed"  complete,  he  goea  in  for — not  a 
thr**-card  trick — bnt  a  three-oomered  cistern,  to 
make  hi*  fallacy  still  mors  specious. 

Aa  before  stated,  the  osutre  of  preaanre  ia  not 
always  at  two-thirds  the  depth,  so  that  the  reaeon- 
Ing  on  which  ha  baau  this  assumption  need  only 
be  noticed  briefly.  The  width  of  the  ocean  doe* 
not  influence  the  pressure  on  a  aea  wall,  nor  doe* 
the  width  or  volume  of  water  in  hie  opper  or  lower 
halves  influence  the  praaenr*  on  the  cistern's  aide, 
or  in  any  way  affeot  the  oentre  of  preaanre. 

Pressure  depend*  on  depth  only.  Water  is  in- 
fluenced by  gravity,  and  distribuUi  pressure 
equally  in  all  direction*,  and  is  for  all  practicable 
purposes  lnoompr***ible.    With  this  data  it  can  be 


why  the  centre  of  preaanre  on  a  rectangular 

surface  is  at  two-third*  the  depth. 

A  B  C  D  ia  a  sectional  elevation.  A  B  1 1'  repra- 
_  .at*  a  cubic  foot ;  therefore,  on  1 1'  ia  a  weight  of 
62'61b.;  thi*  ia  also  the  pnanre  on  the  sqnare  foot 
of  wall  B  1.  At  2  2-  is  2  x  62-6  ;  this,  therefore,  Is 
the  pressure  on  square  foot  1  2.  On  D  C  is 
3  x  62-6  ;  this,  therefore,  is  the  preaanre  on  2  8. 
So  that  th*  total  pressor*  on  foot  length  of  wall 
(or  eilUrn)  is  (1  +  2  +  B)  62*6  =  5  x  62-6.  The 
oentre  of  preaaur*  i*  that  point  whioh  ha*  *qu*l 
preasnre  above  and  below  it  £  "IP  m&  X  6M, 

whioh  ie  half  the  pressor*,  moat  be  above  and  alio 
below  tha  centre. 

Aa  on  Bl  i*  63-Slb.  prsssure,  and  on  1  2,  2  x 
62-Glb.  preaanre,  the  sum  of  these  two  being 
S  x  62-5,  which  la  half  the  total  preaanre,  and 
whioh  oomea  above  point  2,  the  other  half  must 
come  below  this  point,  therefore,  point  2  la  centre 
of  preunra,  and  It  ia  two-third*  depth  in  this  out. 

To  show  th*  distribution  of  pressure  on  the  wall 
draw  C  X  -  C  B  st  right  angles  to  C  B,  and  join 
X  B,  and  the  triangle  BCX  shew*  pressure  vary- 
ing from  nil  at  B  to  3  x   62-61  b.  at  C. 

B.  T.  B. 

POLISHING  AND  NIOKBL-PLATINQ. 


"  the  Gramme  type  of  dynamo  la  not  suitable  for 
electro-plating.''  If  I  relied  solely  on  what  B.  P. 
Thempaon  has  In  his  book  I  might  have  written 
differently  ;  but  a*  I  hav*  not  seen  this  (no  doubt 
valuable)  work,  I  have  written  solely  aa  my  ex- 

Krienoe  dirt* let.  But  what  doe*  "Engineer'*" 
Mr  mean  ?  To  me,  aimply  thb— that  ha  admits 
the  difficulty  I  mentioned  doea  exist,  and  gives 
"tevaral  way*  of  ovtreoming  it  "I    Sow,  tbat'i 


fanny,  beoau**   it   I 


ining    a   Oral 


mnlaton,  reaiatancea,  and  at. , 

ia  doing  a  work  of  charity  in  supporting  th 
although  by  so  doing  he  haa  mule  the  w 
more  prominent.  Does  "  Engineer "  tan 
dynamo*  are  made,  not  of  the  Gramma  ty 


iU.     Of  a 

D remarks,  a*  he  a 

think  that,  having  a  black,  it  ia  *a*ily  mad 
by  adding  another  one  or  two.  1 


lata  manufacturer,  and  besides  my  own  pit 
do  a  lot  for  the  trade.  Now,  to  vary  the  a 
my  engine  would  play  the  deuce  with  the 
ing  and  spinning -lathee.  Aid  in  tha 
-  '-* —  hiring  power  it  would  be  an  impoai 

jer  heard  talk  of  accumulator*  in  a  ; 

■hop;  besides,  what  ii  lie  use  of  intrada* 
these  dodge*,  whan  a  proper  platingdyuar 

)t  require  them  ? 

I  indorse  "  Bijli'*  "  opinion*,  and  a*  hia 
smell  so  strongly  of  the  shop,  I  feel  sure 

Eactical  man.    I  take  thia  opportunity  of 
g  "Bijli"    for  hi*    interesting  Utter*  a 


[28649.]— With  reference  to  my  letter 
..  eek,  I  beg  to  submit  a  design  that  will  a 
■how  the  meaning  of  my  purpose. 

An    ordinary  two-lagged  magnet,  bavin] 


'oko  and  pole  pieces  of  extra  thioknee*  of  an 
Norway  or  Swediah  iron. 

To  avoid  trouble  of  a  separate  "c 
breaker,"  the  otherwise  cloee  magnetic  oir 
slightly  broken,  whioh  admit*  of  the  work 
the  make  and  break  armature. 

Preferably,  the  primary  ia  wound  on  on 
the  secondary  on  the  other,  though,  of  oours 
-ay  be  distributed  on  either. 

The  effleieuoy  will  be  increased  by  ineloan 

ill  in  an  iron  tube.  The  rounding  of  *c 
yoke   and  pale    piece*  prevent*  maoh  "mi 

Scale  —  jrrt    would    give    a  oonvanienl 
transformer, 
April  9th.  W.  Parran-WAjt 

GBAvrrr  lboi^utchb. 

[28650.]- -Would  not  the  gl**»  w.Ur-. 
used  in  bird-cage*  I  alt  (lettar  28626,  p.  148) ; 
of  the**  are  very  shallow  ;  or  guttapercha  oi 
have  seen  bottom*  of  old  porona-pot*  nset 
similar  purpose,  with  gattaperoha-oovared 
But  would  not  this  form  b*  11 
iae  very  rapidly?  A.  C 

HBUOSTAT    without    OLOOBH 

2855 1  J- I      SHOULD     be     muoh     obli| 
R.  A.8."  end  other*  who  are  well  versed : 
Iters  wonld  kindly  criticise  the  following 
for  ■  hellostat  without  clockwork. 

In  the  figure,  the  sun's  ray*  S  A,  SB,  SC, 
a  for  all  practical  purposes  parallel,  imp 
the  mirror  A  B  C,  and  are  r* fleeted  in  the  di 
AD,  BE,  C  F,  whioh  are  parallel.  Than,ifs 
mirror  DBF  la  properly  plaoed ,  thaae rays i 
reflected  in  the  direction  DP  EQ,  FB,| 
to  the  axi*  of  the  irutrnmeat  N  S,  whioh  ii 
parallel  to  the  earth's  axis. 

During  th*  day  the  rays  of  tha  *nn  aie  prai 
inalined  at  a  oooatant  angle  to  W  S.    If,  th 
mirrors  Were  revolved  about  W  S,  we  shoji 
the  emergent  rays  always  parallel  to  th 
Bnt  the  mirrors  in  revolving   envelop 
stu  are  K  B.   If,  then,  we  rapUo. 


wsMF3zmmm*MMM®%M!k 


-?" 


W 


am*  of  right  circular  oouee,  to  arranged 
light  did  pass  from  one  to  the  other,  a*  in 

I*,  we  shall  hive  a  beam  of  light  emerging 

to  tho  polar  axis  all  day  lung. 

■earn,  though    constant  is  direction,   will 

its  position  ;  bat  probably  the  apparatni 
arranged  so  that  do  adjustment  will  ba 

* '"'  -"  ' * — _   At.tka  declination 

iTwiul  hi 

•  designee    ._._._        .  _._    ,  _ 

affect  the  thioir  of  the  iuitrnment  I  will 
describe  it.  The  my*  parallel  to  the  ai 
reflected  in  any  direction  required  by 


iJ-J-w 


...  Repton  (reply  6482], 
(  mmt  uk  him  to  look  at  my  original 
«  the  "  Measuring  Building*  "  query  and 
there  see  that  I  particularly  mention 
dnot  put  forward  82  u  the  aolation  of  tin 
but  merely  ihowed  how  it  oonld  be  done, 
tter  of  fact,  I  only  drew  the  iketdh  roughly 
aall  male  engraved  in  the  "  B.  M-"  and 
1  off  82  on  that  I  am  surprised  that  it 
tare  been  anything  like  so  dose  to  th« 
Of  ooune,  if  I  were  solving  the  problem: 
I  draw  a  figure  ae  large  at  my  compsssi 
inatrnot 

the  time  taken  in  the  two  method*  of  mil 
e  graphical  and  analytical— let  any  reader 
E.  M."  try  for  himaelf,  and  I  think  ha  will 
the  former  will  take  about  a  quarter  ae 
be  latter. 

the  accuracy  obtainable  by  graphical  ooi 
i,  I  may  say  that  u  a  atodant  in  the  Royal 
-  'emy  Woolwioh,  I  was  eieruiaed  in 
,_tt?  ■     '      "  ■-         ■ 


;ion  by  t 


method  of  p 


y  stiff  prob- 


ight 


.  jwu.  So  that  in  this  oue, 
a  figure  asrefully  to  a  proper  seals,  it 
the  easiest  thing  possible  to  get  the 

it  to  the  firit  plaoe  of  decimals. 

ipton  itill   doubts  the  aoonraoy  of  my 


on  analytical  methods,  let  me  give  him" 
to  solve.  Two  planka  (homogeneous 
■ut)  A  B  and  CD.eaoh  weighing  x  lb.,  and 
long,  reat  A  B  against  a  wall  at  an  inuli- 
end  CD  with  one  end  on  the  centre  c  of 
the  other  on  the  ground.  The  limiting 
reaiatanoe  at  C  it  M,  and  at  B  f.  Required 
>tion>  and  amount*  of  pressor*  at  D  0  B. 
.  Repton  sesame  numerical  values  for 
,  p  in  above,  and  lee  how  long  it  takes  hit 

*  aniwer  by  the  method  of  calculation.  It 
lem  which  oonld  be  drawn  to  Male,  and 
era  read  off  by  any  draughtsman  in  under 
.tee.  The  aniwer  thould  be  correct  so  far  M 
mbert  are  oonoemed.     How,  In  determin  - 

•  problem  for  any  practical  purpose,  would 
th  while,  for  the  sake  of  fniotiona,  to  wade 
■  page  of  calculation,  seeing  that  a  alight 
homogeneity  in  the  planka,  or  of  exact 
ation  of  U  or  e\  would  afleot  the  queation 
ire  ?  Besides,  no  calculator  ia  infallible, 
51  it  may  be  lean  that  Mr.  Repton  and 
arda  differ  by  11  yard  in  their  anawera, 
ley  cannot  both  be  right  I  think  if  the 
queriat  really  wanted  the  information  be 
ive  found  my  method,  worked  on  a  large 
aimself,  the  aimpleat  and  surest  after  «S 
—  '-  -inery  BS0B2,  p.  166,1  ahoold 

linp  Ovolut  "m  Rnrio*  rv.nv 


Thia  did  not  coat  2sn  and  la  very  efteetire,  and 
eddt  to  the  appearance  of  the  machine,  aa  I  have 
enamelled  it  black.  My  great  difficulty  hat  alwaya 
been  the  robber  Urea.  They  will  not  atop  cemented 
when  driven  over  rough  road*,  bat  alwaya  loosen  in 

T.  Pre*ton  Batteraby,  Cant.  EA,  F.R.A.S. 

80KB    LITTLH  -  KNOWN     PLANTS    OP 
TMH    "IIOBA   MBDIOA.' 

[28668.]— THE  Aconitum  httrrophyllum  of  Dr. 
Walliuh— Attti  of  the  native  druggist*— is  the 
only  non -poisonous  representative  of  thi*  wide- 
iprted  genet.  In  Wallioh'i  "Plants  Asiatics? 
Reriorea "  (a  very  rare  and  ooatly  book)  it  we* 
firat  described  and  identified,  whence  my  drawing 
waa  copied.  It  haa  alao  reoeived  additional  notice 
from  Prof.  Royle,  of  the  North  Indian  Botanical 
Gardens.  It  is  a  Tory  local  plant,  though  abund- 
ant on  the  lofty  mountains  bordering  onNspaul, 
where  it  1*  oolloottd  and  brought  down  annually 
to  the  chief  oitlee  of  Hlndoatan.  I  have  purohatec 


precipitated  by  ammonia,  and  doe* 
contain  acmitina.  Sixty  graini  given  to  large  doj: 
produced  no  serious  effect  When  I  ana  many 
othera  were  atruek  down  by  the  peculiar  malaiiul 
fever  of  Central  India  we  were  attended  by  tie 
only  European  medico  to  be  found.  From  local 
experience  of  particular  symptom*,  be  would  not 
administer  quinine ;  five  to  seven  graini  ef  the 
Aim  powder  were  substituted,  and  appeared  to 
control  the  violent  vomiting  and  aubaeqnent  en- 
largement of  the  spleen,  to  harassing  in  this 
febrile  disorder,  attriba  table  to  th  e  exhalation*  frorn 
the  black  ootton  toil.  I  made  many  note*  oD  this 
uncommon  drag,  and  had  oommenoed  a  correspond 
enc*  on  ite  valuable  properties  in  all  oaeea  where 
quinine  waa  contra- indicated,  with  the  few  medics 
-*°->ere  who  had  tried  it  I  had  alao  collected 
plst  for  tranamiaaion  to  London  for  definite 


nearly  all  their  writer*,  ware  destroyed  1 


So  moon  for  the  leanp;  but  U . 

to  be  solved  ia  the  form  of  the  chimney,  and  never 
have  I  teen  ao  many  "  square  peg*  in  round  hole*  " 
•4  are  the  forma  of  the  chimneys  tupplled  with  fiat 


,  the  latter  ohoked  above  the  ihesti 
in  the  aame  way  ea  roond-wiok  lampi,  only  choked 
in  an  oblong  ehtpe,  and  tbia  choke  at  most  half  an 
inch  above  the  tbeath.  There  would,  however,  be 
no  difficulty  in  choking  a  round  chimney  to  as 
oblong  abape,  should  the  exigencies  of  the  fitting! 

It  is  almost  a  rule  that  even  the  beat  lamps  are 
often  spoiled  by  the  shape  of  their  chimneys, 
which  do  not  properly  cause  all  the  products  of  the 
oil  to  be  perfectly  consumed,  and  nowhere  in  town 
have  I  seen  a  choked  chimney  that  was  not  at 
least  from  J  to  Jin.  too  far  from  the  eaeath.  Thi* 
lessens  the  whiteness  of  the  light,  and  often  cause* 
the  flame  to  dsnoe  and  burn  unsteadily.  Thia  sug- 
gested lamp  conld  be  easily  made  for  la.  and  re- 
tailed for  2s.,  well  within  the  reach  of  the  els** 
that  euffer  moat  from  unsafe  lamp*. 

I  do  not  know  if  thia  form  of  lamp  and  ohimnaj 
have  ever  been  tried.  If  any  maker  should  wish  to 
utili**  these  hints,  I  will  only  be  pleased  if  they 
thould  be  of  any  service  in  producing  a  lamp  ful- 
filling the  conditions  expressed  in  the  beginning  of 


this  lett. 


CREMATION  AND  BURIAL. 


'  Intending  Cyclist  a  Radge  Convertible 
having  need  one  myaelf  lor  some  time 
excursion*  with  my  wife  on  the  hilly  road* 
inagh.  It  is  not  a  very  fast  machine,  but 
treat  merit  of  absolute  safety  from  cap- 
that  it  ia  possible  to  run  down  hill*  at 
peed.  It  i*  easily  obtained  cheap  at  eeoond 
ireck  fits  the  cart  rut*  in  a  road  (no  email 
I  whan  stones  have  recently  been  laid 
d  it  is  a  strong  make.  I  found  that  my 
a*  waa  liable  to  oatoh  in  the  driving  chain 
days,  to  made  a  dress  guard  of  very  thin 
.wired  at  the  edge,  and  fastened  bv  ■*»». 
I  ehain  guard    and  the)  a 


AN  IDRAL  LAMP. 

[2865-t.]— These  erenow  in  the  market  a  super 
.bundanca  of  moat  excellent,  well-made,  and  per 
feotlv  safe  lamps  for  general  use,  and  "  W.A.S.  B. 
(28588)  exactly   "hit*  the  blot"  on  mineral  oil 

' when  he  attribute*  nearly  all  the  reoorded 

ite  to  "  very  cheap  glass  lamp*,"  and  I  think 

_ .'ory  on*  who  ha*  fairly  and  disinterestedly 

■tudied  this  subject  will  agree  with  him. 

What  the  public  now  require*  i*  a  aafe,  simple, 
and  well-made  cheap  lamp,  that  can  be  wed  by 
poor  In  perfect  security,  and  which,  more  oi 

mentally  finished,  would  servo  the  wealthier  m 

ben  of  the  community  aa  a  aafe  bedroom  lamp-  --si , 
article  much  required.  Shortly,  then,  a*  a  wick 
--"'  -  it  pull  more  than  about  4in.,  the  ideal  lamp 
be  made  of  such  a  form  as  to  bring  all  the 
.  .  .  lost  to  the  name  aa  poeaible.  It  should  be 
squat-shaped  without  uy  itand,  to  prevent  it 
turning  over,  heavily  weighted  at  the  base,  end  thi- 
-is*  the  widest  part  ef  the  lamp,  to  secure  its 
using  on  thi*  weighted  edge  thould  it  fall.  It 
■lUgUt  to  have  a  flat  wiok  a*  thia  ia  the  moat  eco- 
nomical form,  with  a  collar  made  of  hard  wood, 
vulcanite,  or  bone  to  prevent  the  heat  of  the  fil- 
ings extending  to  the  lamp  oroll,  and  good  aandlai 
on  *aoh  aide. 

I  will  not  here  reopen  the  question  lately  ao 
folly  diaenaaed  in  these  page*  at  to  the  merit*  or 
demerite  of  vitreoue  or  metallic  oontainera,  Eaoh 
nould  equally  salt  thi*  lamp,  a*  it  should  have  an 
unter  oaee  of  metal,  tho  intervening  apace  being 
packed  with  felt  or  rough  cow  hair.  A  lamp  of 
thi*  form  would  be  mo*t  unlikely  to  meet  with  r- 


body.  Italy  haa  a 
thia  line  beyond  all  other  countries. 
"The  practice  of  orematlon  prevails  in  all  the 
chief  towns  of  Italy.  Last  Friday  a  crematorium, 
worked  with  gas,  on  Signor  Venini'a  plan,  wa* 
opened  at  Ssn  Reno,  whan  the  body  of  a  young 
German  lady  was,  by  her  own  dire utlon*.  reduced* 
toi  ashes.  The  body  was  taken  to  the  place  in  a 
coffin.  The  iron  tray  on  which  it  waa  to  ba  plaoad 
for  burning  waa  atudded  over  with  terracotta  peg*, 
about  Gin.  in  height,  which  had  round,  smooth 
heads.  In  form  and  length  they  exactly  resembled 

■  iron  bolt*  used  for  railway  obairs.     The  body 

■  removed  from  the  coffin  and  oarefnlly  plaoad 
these  pegs.    The  plate  with  it*  burden  wa*  then 

__a  on  wheel*  into  the  oven,  and  the  door  wa* 
shut  The  gas  flames  did  not  envelop  the  body. 
The  body  was  put  in  head  firat ;  and  a*  the  jets  of 
—  were  at  the  far  end  of  the  furnace,  they  only 
tied  that  extremity.    The  principle  of  the  pro 

ia  to  utilise  the  gale*  generated  by  the  body 

iteelf  for  it*  combustion.  Hot  all  at  once,  but  bit 
by  bit  thus  the  body  waa  consumed,  V-  -  "- 
lually  advancing  from  the  head  t 
In  one  hour  and  a  quarter  the 
Two  hours  afterwards  the  plate  i__ 
extracted,  and  all  visible  on  it  was  a  little  fine  dry 
white  dust  and  pink-brown  coloured  piece*  cf 
bone*.  Theee  were  collected,  and  weighed  about 
three  kilogrammes.  The  cost  was  Si.  Td.  Tho 
coat  of  a  gas  crematorium  on  Signor  Venini'a 
prinoipls  ia  from  £800  to  £1,000  and  the  Milan. 
tariff  for  cremation  is  60  franoa  (£2).  At  Milan 
about  twenty  bodies  are  cremated  every  month." 

When  I  wa*  at  Naples  a  few  year*  ago,  the 
townspeople  had  actually  forgotton  the  "dead 
pits,"  ao  graphically  desoribed  (I  thiuk,  by  Wash- 
ington Irving).  There  was  on*  for  every  day  of 
the  year,  to  which  all  but  the  wealthy  dead  war* 
oo ntigned^ merely  subterranean  rot-heap*.  America. 
go**  Into  the  other  extreme*  of  dressing  her  female 
oorpses,  when  the  family  can  afford  it,  In  the  moat 
expsrjive  costumes.  A  lady  traveller  has  told  u* 
lately  that  £160  is  a  oommon  price  for  the  fashion- 
able apparel  of  defunct  beauty,  and  than  the 
magnificence  of  their  mausoleums  and  monument* 
rsad*  like  that  of  barbaric  ages.  The  B.C.  Bishop 
of  Salford  haa  recently  spoken  in  bitter  term*  on 
the  subject  of  cremation,  saying,  "It  hu  been 
brought  forward  by  those  who  detest  Christianity," 
quit*  ignoring  the  historic  fact  that  the  new  re- 
ligion in  the  firat  and  eeoond  oenturiea  disposed  of 
It*  dead  according  to  the  rule  and  custom  of  the 
Roman  Empire — via.,  by  the  funeral  pile  I  A 
clever  engineer,  writing  in  favour  of  burial  not 
very  long  ago.  auggeated  a  very  original  and 
sanitary  method  of  thus  honouring  the  departed 
without  endangering  the  living.  He  would  lake  a 
quadrangular  plot  of  ground  marked  out  with 
grave*  ;  wbsu  thi*  it  filled  he  would  poor  con- 
~  teovtr  tho  earlaot,  and  leaving  a  few  feat 

would    commence    a    freih   layer    of    oofiln*, 
tented     over    a*     they     are     deposited.      Pre- 
ceding gradually  In  the  aame  method  of  build- 


ipping,  and  beaoon-firee   in  case  of  foreign  in- ' 

,- ...    -lion.    I  think  the  great  merit  of  the  soggeaUon 

ocideut,  even   if  it  fall  from  a   height,  and  if    reata  on  the  email  amount  of  land  required  for    ' 


rating  stop. 


used  for  bedroom*  It  should  bo  pat  on  firm,  oon-  I  future  Interment*, 
eniently- placed  bracket*,  with  a  small  rim  to  pre-  j      In  the  East  aoented  oile — naoally  sandalwood, 
ent  It  being  poshed  off.  '  combined  with  olarified  batter— are  poured  over  ■ 


mmLHiH  MjajHAMlO  ASP  woklu  or  boikmck  :  so.  1,2m.       APB1L  ai. 


winding-sae«t  at  the  Quest  muslin,  ibis  iceolGrates 
til*  proaess  of  incineration.  I.  have  assisted  at  the 
ceremony  u  a  friend  of  the  deceased.  I  think  if 
the  body  duties  in  saturated  with  some  odorous 
combustible— of  which  the™  are  many— that  the 
reduction  of  a  body  to  ashes  will  be  performed 
more  thoroughly  and  quickly ;  and  in  oases  of 
demise  from  malignant  diaeaiet  would  diminish 
the  perils  of  contagion  during  transit.  Those  who 
hare  travelled  or  reaided  in  tropical  lands  hava 
witneaeed  all  the  horrors  of  speedy  deoom position. 
The  rapid  transition  from  blooming  beauty  to  the 
ionlest  corruption  —  swollen,  rotten,  and  dis- 
coloured, loathaome  and  repulsive,  all  in  a  few 
brief  hours — ha*  converted  many  a  delicate  Eng- 
lishwoman to  the  preference  of  purifying  fire  and 
it*  cleanly  ashes.  I  know  of  one  case  where  a  soli- 
tary lady  ia  »  remote  dwelling  had  to  keep  watch 
over  her  husband's  corpse  during  the  whole  night 
with  a  boar  spear  in  her  band,  the  putrescent 
■effluvium  having  attracted  a  horde  of  rati  into  the 
bed,  while  her  servant  had  gone  to  summon  a 
doctor.  Legions  of  hideous  insects  soon  dis- 
cover the  promised  banquet,  unlesi  some  friendly 
foresight  has  barred  their  inroads  with  aarboli 
■odd  or  chloride  of  lime ;  the  flesh  flics  and  cat 
nivorous  ants  are  only  so  repelled,  and  hasty 
interment  follows. 

An  exhumation  in  the  Tropica  ia  a  moat  sicken- 
ing transaction  to  all  concerned,  at  might  be 
expected.    Again,  a  battle  field  in  the  hotsunshine 

is  a  place  which  ought  to  be  visited  by  ■' 

cents  of  cremation,  wherr  J — 

in  the    ground,   to    be    shared  by  the  flights 
vultures  and  carrion   crows  when  brought  to  t 
surface  1    The  Hindoos  avoided  these  unclean 
results  by  speedily  consuming  their  slain  brothi 
hood   on    hastily- construe  ted   piles — much   to  r 
admiration.    Those  "  Towers  of  Silence  "  at  B01 
"bay,  where  the  Paraeee  expose  their  nude  dead 
le  devonrsd  bjr  birds  of  prey — the  bones  dropping 
through  a  grsting  till  s  general  collection  is  made 
— filled  me  with  disgust,     lu  France  and  Italy  the 
municipal  authorities  sternly  insist   on  a  corpse 
rising  put  under  ground  within  ii  hours  of  decease 
— a  practice  which  bas  assisted  crime  and  frequently 
led  to  premature  interment,   I  give  you  an  instance 
of  the  i/taee  leading  to  the  ridiculous. 


ment  of  mind  or  body  for  eighteen,  or  even  thir 
taen.  bonrs  a  day  is  not  and  cannot  be  practised  ti 
advantage;  bnt  the  emergencies  of  business,  extri 
traffic,  Illness  af  a  mate,  4on  will  oocaeionallj 
require  extra  work,  and  why  not?  Be  it  remem 
bered  that  it  ia  not  the  men,  if  they  are  'paid  fot 
the  eitra  time,  who  object,  bnt  their  ao-oslled 
friends  and  protectors. 

As  to  cruelty  to  the  men  and  danger  to  thi 
public,  are  railway  men  so  infsrior  in  stamina  to 
sailors  that  they  cannot  stand  what  a  sailor 
take  as  a  matter  of  course?  In  thick  or  stormy 
weather — tu,  about  one  voyage  in  five — a  captain 
making  for  the  English  Channel  will  be  on  the 
bridge,  with  500  lives  in  his  hands,  for  21  hours— 
often  longer — allowing,  perhaps,  two  hours  oil  for 
eating  and  putting  on  dry  clothes ;  and  often  the 
first  officer  will  be  on  the  bridge  too.  Is  that  also 
to  be  the  subject  of  legislative  interference,  and  if 
not,  why  in  the  other  case  ?  Let  me  tell  Measi 
Suthsrst  and  Stretton  that  one  hour  of  exposu 
to  wind,  rain,  and  sea  on  the  bridge  of  a  steam 
ia  more  trying  to  mind  and  body  than  sever, 
hours  in  a  snug  signal-box,  or  even  on  a  sheltered 
engine-plate. 

In  an  ENGLISH  MECHANIC  some  tim 
a  complaint  that  two  men  had  been  on 
for  34  hours,  with  only  eight  hours  oS.  Now  it  hap- 
pened that  shortly  before  this  I  had  had  a  dis- 
agreeable passage  in  a  yacht,  the  particulars  oi 
which  I  will  briefly  relate  by  way  of  illustration. 
We  got  under  way  from  Plymouth  befure  7  a.m.,  to 
do  whioh  the  men  muat  nave  been  at  work  toon 
after  6.  I  do  not  remember,  but  from  my  know- 
ledge of  their  habits  I  am  sure  the  men  wonld  be 
on  deck  during  alt  tha  morning,  except  at  dinner 
time,  when  I  took  the  helm  for  half  an  hour.  At 
0  tun.  the  weather  began  to  change,  and  by  7 
o'olook  it  was  necessary  to  reef.  At  8  it  rained 
In  torrents,  and  the  men  were  at  work  in  the 
wind,  rain,  and  sea  till  near  ID  o'clock,  before  they 
""    inng,  and  brought  us  under  ~    "" 


"  Burials  alive  are  far  more    common 

in  hot 

countries,  where  the  burial   takes   plact 
twenty-four  boura  after  death,  than  they 

where  one  gets,  as  a  rule,  a  week  s  grace, 
-the  body  is  frequently  removed  to  tbe  un< 

ertat"*1 

of  these  establishments  in  Madrid,  some  years  ago, 
an  extraordinary  sight  was  witnessed.  A  gentle- 
man was  brought  in  his  '  casket '  one  afternoon,  and 

business.  Tbe  proprietor  lived  over  his  premises, 
and  on  this  especial  evening  he  wbb  civintr  a  grand 
ball.  When  tVe  ball  was  at  it.  height,  a  gentleman 
in  full  evening  dress  suddenly  joined  the  company. 
He  danced  with  the  wife  of  the  undertaker,  and 
be  danced  with  the  undertaker's  daughter,  and 
Seemed  to  be  thoroughly  enjoying  himself.  The 
undertaker  thought  hu  knew  his  face,  bnt  didn't 
like  to  be  rude  and  ask  him  his  name  ;  but  by-and- 
by  all  the  guests  departed,  and  the  strange  gentle- 
man was  the  only  one  left.  '  Shall  X  send  for  a 
cab  for  you?'  asked  the  host  at  last.  'No,  thank 
yon,'  replied  the  gentleman;  >  I'm  staying  in  the 
boose.'  'Staying  in  the  house]'  eiclaimed  the 
undertaker;  'who  are  yon,  air?'  'What,  don't 
yon  know  me  I— I'm  the  corpse  that  was  brought 
in  this  afternoon.' 

"  The  undertaker,  horrified,  rushed  to  the  mor- 
tuary room  and  found  the  coffin  empty.     His 
and  daughter  had  been  dancing 
explanation,  of  course,  followed. 
Who  had   onto  been   11 
Hoovered,  and,  hearing 

and  having  a  keen  sense  of  humour,  bad'gol 
Of  his  coffin  (tbe  Spanish  coffin  closes  with 
which  ia  only  locked  previous  to  interment 
ji'iii''!  thi  festive  party.  He  was  quite  present 
M  in  Spain  the  dead  are  generally  buried  in 
■  g  dreas."— (Dagonetj) 
lavari*  the  open  coffin  is  plaoed  on  trei 
_  .*.,„g  leading  to  a  bell  is  fastened  to  the  a 
erf  the  corpse,  which  is  left  till  it  shows  ur 
taxable  evidence  of  mortality.  The  nremato' 
of  the  future  will,  I  think,  attain  some  1 
refined  and  rapid  process  of  incineration.  1  he', 
ixynydrogen 


sefed  i 


Of  ( 


night  like  that  all  bands  would  bt 
towards  morning  the  wind  moderated,  and  when  I 
came  on  deck  at  6  w*  had  two  reefs  out  of  the 
mainsail,  and  the  watch — vis.,  half  the  men — wsre 
below.  After  breakfast  all  hands  were  on  deck 
making  sail,  do.,  and,  to  tbe  best  of  my  belief,  tbev 
were  on  deck  nearly  all  day  until  we  reached 
Southampton  at  4  o'clock;  so  that  by  the  time 
they  had  rowed  ns  ashore,  tied  up  the  wet  sails, 
Ac,  it  would  be  6  o'clock.  Therefore,  for  3li 
hours,  no  man  had  been  four  hours  below ;  but 
though  of  coarse  they  would  not  (nor  shoold  I)  like 
each  nights  to  come  often,  no  one  of  them  thought 
that  they  bid  done  anything  extraordinary,  and 
they  would  have  been  indignant  if  anyone  had 
suggested  that  they  were  unable  to  stand  such 
work  when  necessary.  But  these  poor  fellows  had 
no  one  to  explain  to  them  how  ill-used  they  were, 
and  what  an  oppressor  I  was. 

London,  April  9.  A  Yachtsman. 


BBlTTLESiEss  after  corrosion  is  exhibited  by  all 
kinds  of  iron  and  steel,  and  is  more  marked  if  a 
plate  of  amalgamated  zinc  be  connected  with  the 
--'-  in  thesol-'  — 


libed  t> 


1   ill, 


ig  with  a  corpsi 

""--     sntleman, 
suddenly 


rvaning 
In  Be 


r  (where  expense  is  noi 
he  best.  A  bar  of  tba 
o  this  heat-producing  coi 
drops,    Proseer  forged 


rod). 


metal  employed.  If  two  iron  wires  are  made  elec- 
trodes in  a  bath  of  sulphurio  acid,  the  anode  will  bt 
much  attacked,  but  will  be  scarcely  affected  in 
regard  to  brittleness,  while  tbe  cathode  will  become 
bright  on  its  surface,  but  will  be  extremely  brittle. 
Hughes  and  Hubert  ascribe  this  effect  to-tbe 
occlusion  of  hydrogen  by  the  iron.  The  antboi 
after  a  long  series  of  researches,  finds-efeat  thi 
character  of  iron  and  steel  is  always  altered  if  ex- 
posed  to  influences  whioh  occasion  an  evolntion  ol 
hydrogen  upon  tbe  surface,  and  that  contact  of  thi 
iron  with  xino  intensifies  this  fffeot,  so  that  1 
shorter  time  is  necessary  to  prgdune  it.  The  re 
sistance  to  flexure,  as  wall/  as  the  transversi 
is  always  diminiahjri,  as  is  the  exten- 


ibility 


tbe   modulus   of 

ire  is  practically   nnalt«r#d,  nnleaa  in  somi 

by  the  excessive  oorrosioi   it*elf.  He^Hngth. 

iffices    to    remove    til*       .11;  IctiWS,    am 

:  in  a  dry  place  for  sotn-j  u.it  hrt.J  have 


OVERWORK, 

[28fi66.]— The  theories  of  Mr.  Sntherst  and  Mr. 

Stretton  as  to  overwork  are  probably  derived,  far 

snore  than  the  writers  are  aware,  from  the  work- 
Mans  principles,  that  the  more  nun  employed  "-- 
batter,  and  tb»t.  u 


iietal 
placing 

similar  effect  in  this  direction-  ~.  ■ 
the  Society  of  Chemical  Indus*.  /  1 
' — ia  not  influenced,  or  is  leaa  •-.  ■! 
by  superficial  hydrogen  do"*  '  .;■ 
.  lea  of  corroded  iron  heated!  I  ■'•■■ 
dry  nitrogen  gave  off  0  0021  to  at>.  - 
hydrogen  respectively— numbers*  V  \ 
thinks  cannot  represent  quits  "*bi 
hydrogen  actually  present, 

THE  new  engine*  of  the  Boston*  a»  > 
road  carry  1761b.  of  steam.  This*  is  1 
carried  for  a  long  time  by  tha  isOoi" 
Western  compounds. 

It  appears  that  the  new  jsil« 
arrangements  now  being  testes*-  on  t 
lineapsssed  through  the  recent  »Ui  ■ 
perfectly  satisf scl«ry  manner. 


EEPLIES   TO  QUERIES. 
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rraneeraent,  they  can 

The  three  oau  be  123, 1  32,  2  1  3,  or 

J  3  1.    The  four  can  be 

2  4  13,  243 

1,1514  2,  3 

Sl*i 

!?*lL«JVil« 

8  21- 


,  differe 


1  I  car! 


three,  01 
changes  of  the  fonr,— E.  L.  G. 

[646B9.]— Big-fat  Feed  Lubricator  (U.Q.)— 
'he  oil  passes  in  drops  up  through  water  and  flows 
ver  on  to  bearing.  I  do  not  think  any  water 
asses  over  with  the  oil.  The  above  refers  to 
ichonhcyder'a  patent ;  it  can  be  seen  at  work  at  an 


Bug*.— Bags  arc  not  imported  fro* 
an  Colonies :  it  would  not  pay  1— T.  1. 
Portable  Gas  making  Machine,— 
e  incompreb  ens  ibis,  and  certainly  un- 
uulesi  one  can  see  the  apparatus. — 


the  Austral 
1*4891.]- 


[6 4 89 2.]— Pepper  Decorticating.— Any  of  the 
recognises:  makers  of  machines  of  the  kind  wonld 
lupply  "St.  Mnngo  "  with  the  appliance*  hert- 
juires;  hut  if  he  wants  to  make  "  whit*  pepper" 
cheaper  than  other  people  can  do  it,  I  suspect  be 
will  have  to  invent  the  process  himself. — NCK. 
Don, 

[64693.]— Hardening  Bicycle  Springs.  — 
Wny  does  ''Subscriber"  want  to  harden  his 
"cradle  spring"?  However,  he  oan  do  it  easy 
sough  by  raising  it  to  a  dull  red  (by  daylight) 
ud  dropping  it  into  water.  For  much  informa- 
ion  on  hardening  and  tempering  ( the  latter  v*ry 
important  in  a  spring),  the  "Subscriber"  may  hi 
'-irited  to  louk  up  muse  back  numbers  whioh  ha 
jubtless  has  by  him.— SOS.  Do  a. 
[B4u95.]— Steel  Bronzing  Gas-Fittinsr*.— O! 
hat  metal  are  the  .gas-fittings  that  it  is  required 


querist  who  oin: 
"I.  P. 


irtant  part  of  his  query. 

[64*98,]— Blnnlal  Lantern.— I  should  think 
—in  "Lantern"  had  better  hny  what  he  wauls. 
Why  is  the  "lining"  to  ho  of  "tin"  (sic),  sad 
~ by  is  the  mahogany  to  be  fixed  "  to  the  same  "  ? 

[B4 708.]— Carbon  Transmitter.— "W.R."  will 


-E.M.  F. 


i.'UlL;-    liy  tl 


[64703.]— Boiler.— If  this  querist  will  supply 
ime  of  toe  detail*  of  his  "  steam  cooking  boiler 
ith  the  chain  arrangement,  he  may  possibly  get 

factory  work  endeavouring  to  answer  such  conuo- 

'  :nms.-K.  J. 

[0 17 19.]  —Winter    Electric    Machine.— I   do 

it  think  you  can  do  better  than  you  say.    Tb» 

ng  should  be  about  the  same  site  as  plate,  and* 

jin.  iron  wire  ought  to  do  well ;  bnt  as  to  lengts 

'  spark,  much  depends  on  other  parts.— E  Jn.  P. 

[  64  72G.]— Stamping  Out  Bella.— As  you  bavi 

found,  stamped  steel  is  nut  good  for  bells.    Ida 

not  think  any  kind  of  steel  will  stamp  into  a  really 

good  bell. — JEllG. 

i733.] — Incombustible  Black  Pigment,— 
plumbago  answer  the  requirements  V  if  not, 
"D   black  produced  by  calcining  chromateof 


copper  in  contact 


is    iute 

Dob. 


calcining  a  mixture 

uitrato  of  oopper.    ** 

unalterable,— So 


"Bolt" 


[61739.]—  Soft  Type-Metal.— Will 

ith  a  little  tin  and  antimony  do?    W 

.■ought  1  object  in  view? — if  Us.  itubt. 
Four!  [H77u.]-DefectlT8  B.M.— If 
pi™  [furnish  toilet  particulars  as  to  requirements  of 
magnet,  I  shall  be  pleased  to  send  him  working- 
'-iwing  and  details.  Is  the  ruag-iet  required  to 
,»ct  tha  iron  armature  through  any  considerable 
distance,  or  ia  it  required  to  hold  it  against  a  pull? 
yRail-    WL  '   " 


— W.  Pebhes-Mmicouk,  A.S.T.E. 

[fi47a3.]-WalainB  Bteel  (Errata.).— A  few 
rors  ooonr  in  my  reply  on  p.  13U.  "  Ploid," 
,  line  31,  should  be  "flux,"  while  "at  """ 


APR-IT,  StyHBHi.  KNGLISd    UKUdANIO    iNU    WOULD   UK    WJIKNUK:  N    .  1,30  i. 


[64940.]— Hh  and  Art  2 

leader  give  ■  teat  foe  morphia  in 

salioylio  acid?     All  the   testa  gi 

in  the  books  which   most  students   possess,  and 

in  my  hands  do  not  answer  always  in  the  abate 

~J.  H.  Burton. 

[M847-]  —  dollar's  Battery- 1.  like  the 
qnerist,  nee  tbese  fur  bell  ringing.  The  secret  is 
■  think  porous  pot,  well  greased  top  and  bottom, 
filled  with  water  only.  I  find  form  of  line  imma- 
terial. It  matt  be  well  amalgamated  at  Bret,  keep 
some  mercury  at  bottom,  and  when  aolntion  gets 
thick,  lipboa  out  ana  fill  up  with  water.  Any 
biohromete    aolntion   will    do    foi    outer    coll.— 

[64947.]— Fuller's  Battery.— Yon  have  prao 
tioally  exhausted  your  battery  by  short-circuiting 
it  too  long  a  time;  yon  have  alio  too  mnch  acid 
toil.  I  ham  a  great  number  of  theae  at  work. 
The  following  ia  the  way  :  I  oharged  out  oell  foi 
domestic  purposes  about  five  months  ago.  In  outei 
cell,  4os.  of  bichromate  of  potash,  sulphuric  acid 
and  water  1:8;  in  porons  cell,  clean  water  ;  and 
left  it  standing  for  one  whole  night.  Did  not  short- 
circuit  at  all,  as  I  do  not  approve  of  such  a  pro- 
oesu.  It  has  worked  splendidly  since  with  but 
little  sttention,  only  adding  a  little  clean  water  in 
porous  pot  occasionally,  as  it  sinka.  If  yon  will 
completely  charge  yours  again  as  above,  you  will 
not  rail  to  obtain  satisfaction.  Of  courae,  when 
the  battery  does  get  weak,  refresh  it  with  a  few 
""I"  °*  »oid  ">d  »  "tie  potaah  occasionally, 
bhonldbeglsd  to  give  you  further  auistanoe,  if 
required,— B  lectbici  as. 

I  '•  I  - I  -  -  ]  - Fullers  Buttery.— II "  Septentriou  " 
substitutes  sulphuric  Wee  hydrochloric  with  the 
bichromate,  and  zinc  aulp.  instead  of  chloride,  the 
oell  will  be  a  Fuller.  The  base  of  the  lino  is  the 
more  acted  on  because  the  bottom  of  porons  pot 
recta  on  the  biohr.  crystals:  ergo,  paraffin  it  well, 
as  alio  the  top  edge.  Instead  of  paraffining  the 
pot  In  strips  all  round,  paraffin  all  bnt  one  atrip 
about  iin.  wide,  and  let  this  face  the  carbon 
plate.  If  this  is  done,  the  difference  in  internal  R, 
between  the  oell  witli  paraffined  pot,  and  aame 
sell  with  unpareffined,  will  be  little;  butifthenu- 
peramned  atrip  face  right  away  from  the  carbon, 
it  will  make  very  Dearly  an  additional  1  ohm  re- 
tlstanoa.  Puller's  cells  for  lighting  should  be  large, 
say,  outer  cell  1ft.,  diameter  Tin. ;  hut  this  depends 
on  number  of  lights.  Of  oonrse,  "  Septentrion " 
knows  that  it  ia  necessary  to  have  an  ounce  or  so  of 
mercury  in  eaeh  porous  oell,  covering  the  foot  of 
the  iino.  Or  the  zincs  may  be  short,  bnt  of  large 
diameter,  hollowed  out  at  top  to  hold  mercury,  and 
suspended  in  the  poruna  put :  tlie  sine  is  leas  acted 
On  than,  for  when  the  bichromate  diff  uaea  into  the 
porous  pot,  it  does  so  more  at  the  bottom  than 
at  the  top,  obviously.— W.  Perhkn-Mai-ijock, 
A^.T.B. 

[64881,]— Commutator.— This  must  ba  nwdeoi 
hard  rolled  copper  aegments:  oast  will  not  do 

not  solid  enough,  and  sparks  and  forms  fiat  i 

trial  working.  The  ends  of  these  must  be  bevelled 
and  held  by  a  vulcanite  ling  supported  by  a  brass 
sleeve  on  the  armature  shaft.  Each  segment  to 
be  insulated  from  the  next  with  talc.  I  find  that 
I  cannot  fully  describe  and  illustrate  thia  within 
reasonable  limits,  so  have  advertised  my  address, 
and  if  yon  send  me  poat-card  with  the  number  of 
segments  and  diameter  the  commutator  ;* 
will  send  jon  tracings  of  some  I  havi 
UBU, 

[64900.3— Blast  Pan.— The  followin 
tious  of  misprints  are  necessary  :— Thi 
point,  line  16  from  top,  is  wanting,  and  should  read 


before  the  decimal , 

instead  of  same.  Fur  q!  and  f,  li 
and,  reed  variation  sign  $>  and  o.  I  may  add  that 
the  fan-ease  should  have  the  form  of  the  arobi- 
medean  spiral,  the  starting  point  of  which  should 
be  0-169  a,  (height  of  throat),  from  a  vertical 
radius  1  ine  dropped  from  centre  of  spindle  measured 
towards  the  outlet,  close  to  periphery  of  blade. — 

Mabienbehq. 

[64904.]  —  Llandudno  Pebbles.— "  8.  M.'s" 
reply  to  the  above  (page  13a)  is  very  misleading. 
The  pebbles  referred  to  found  on  the  shore  aro 
carboniferous  limestone,  which  always  effervesces 
when  touched  with  acid  (hydrochloric  sold,  HC1, 
is  the  kind  uaed  by  geologists),  and  the  holes  are 
bored  by  a  species  of  shellfish.  I  have  before  me 
a  piece  of  limestone  from  Llandudno  showing  tbe 
shells  in  situ,  and  if  "  G.  11.  C."  will  break  any 
of  the  larger  pieces  he  picked  np,  no  doubt  he 
would  seo  them  himself;  showing  that  limestone 
should  not  be  used  fur  sea  wiIIh  or  pitching,  where 
this  shellfish  is  found.— T.  S.  li..  Willesden, 
[84906.]— Bleotrlo  Clocks.— The  clock  is  evi- 
.  dsntly  drawn  to  one-fonrth  of  the  original  lise.and 
on  this  assumption  the  coil  of  the  ell   ' 


the  ooU  of  the  electro-magnet 


December,  "Industries"  mentions  another  call  of 
somewhat  similar  description,  but  a  ''wet"  one, 
and  this  is  quoted  at  RMS:  1-3  volt,  and  resist- 
ance '2  ohm.  Perhaps  Mr,  Bottone  will  calculate 
for  yon  the  required  particulars?  If  the  Ediior 
wishes,  I  will  make  a  sketch  of  the  clock,  the  good 
tima-keeping  of  which  entirely  depends  upon  the 
uniform  power  of  the  battery,  and  upon  no  intrin- 
sic property  of  the  dock  itself.  I  should  consider 
the  clock  worthless  for  general  use. — Vino-ex. 

[6.191  I.J— Bleotrlo  Lln-htlng-.— This  is  a  case 
in  whioh  tbe  use  of  secondary  batteries  would  he 
advantageous.  Supposing  the  power  to  bo  con- 
stant enough  to  give  a  steady  E.U.F.,  whioh  ia 
very  doubtful,  the  obtainable  c.p.  would  only  be, 
aay,  160  to  -.'CO,  or  enough  for  a  dozen  lights.  On 
the  other  hand,  using  a  dynamo  of  lower  E.M.F., 
and  therefore  giving  a  larger  current  your  batteries, 
in  parallel,  aould  be  charging  all  day  long,  and  at 
night  would  supply  sufficient  current  for  lighting 
the  whole  place.  -  E.  P.  5.,"  El  well -Parker,  ..r 
Drake-Gotham,  are  reliable  types  of  British  cells  j 

W.  Pebren-Maycqck. 

[64911.]— Bleotrlo  Li Bhtlna-.— According  to 
promise,  we  send  sketches  of  tbe  installation 
mentioned  in  last  week's  issue  of  "  Ours."  Fig.  1 
shows  a  general  view  of  the  arrangement,  the 
watercress  beds  A  being  39ft.  above  the  turbine 
in  the  shed  B.  The  overflow  from  the  beds  is 
conducted    through    ordinary  12iu.  glued  drain- 

Eipe,  down  the  hill,  and  just  sunk  below  the  tur- 
iee,  so  as  to  prevent  damage  by  walking  upon  or 
over  it.    Quantity  of  water,  IS -5 eft.  per  minute. 


The     house     stands 
hill,    21ift.     above 


the     side 


of      the 


aed  country  cot- 
tage, sue  two  panoura  were  filled  with 
electroliers  with  five  lOo.p.  incandescent  lamps 
on  each,  and  two  10c. p.  lamps  in  hall,  four  6c.p. 
lamps  in  the  kitchen,  and  one  lOo.p.  lamp  in  each 
of  the  four  bedrooms,  and  three  lOo.p.  lamps  in 
the  study  or  "*— 


Of  o 


e,  the? 


t  all   i 


Lately,  the  turbine  has  hesn  used  in  tbe 
daytime  for  driving  a  lathe,  drilling  machine,  4c, 
in  a  small  amateurs  workshop,  and  then,  of  course, 
the  dynamo  is  disconnected.    When  the  light  it 


opposite    limb    of    the    branch    pipe, 
"--  '"irbine.    The  oommnr'" 
d  sluice  ia  made  by  rr 


with  aaphalte.     Fig.  2  shows  the  method 
ot  arrangement  within  the  turbine  shed,  and  ex- 

Sains  itself.— F.  Walker  and  Hvue.  1,  Little 
oorfields,  E.C. 

[64916.]— Cementing-  Bicycle  Rubbers.-- 
Where  "gas"  or  ''irons"  are  not  available,  tires 
may  be  put  on  as  follows :— Put  the  cement  in  sn 
old  gallipot  and  place  it  near  the  fire  until  it  is 
just  sufficiently  hot  to  run;  take  hold  of  the  pot 
with  a  cloth,  and  pour  the  cement  all  round  in  the 
bottom  of  the  hollow  rim,  which  will  ao  cool  it  as 
to  prevent  ita  running  off.  Take  a  piece  of  cord 
about  Jin.  diameter,  dip  it  in  bencoline  or  turpen- 
tine, tie  it  loosely  round  the  rim  so  that  it  can  be 
easily  removed,  and  set  fire  to  it ;  by  the  time  the 
spirit  is  burnt  out  the  rim  will  bo  just  hot  enough 
.nd  press  well  down  all  round. — 


SIMP] 

[64989.]— Enamelling  Cycles.— Before  putting 
on  the  enamel  all  the  work  should  be  carefully 
oleansed  from  dirt  or  grease.  It  is  usual  to  polish- 
the  work,  thongh  not  so  fine  as  for  burnishing. 
Hammer  marks  or  rough  file  marks  show  through 
the  enamel.  At  least  two  ooata  are  required.  For 
patting  on  the  enamel  s  ladle  may  be  used,  or,  if 

and  the  work  dipped,  but  where  little  enamel  is 
needed  at  one  stoving  a  brush  will  do.  One  will  be 
needed  for  spokes.  A  tray  aimilar  to  a  batting  pan 
should  be  made,  the  bottom  sloping  to  the  pan  in 
the  centre,  into  whioh  the  enamel  may  be  poured, 
to  be  afterwards  taken  out  with  the  ladle.  Over 
thetray  should  be  placed  rods  provided  with  hooks, 
on  which  to  hang  the  work  to  drain  before  putting 
in  the  stove,  the  tray  itself  being  large  enongh  for 
a  stovefnl.  The  heat  for  ordinary  work  is  360°  for 
three  hours  ;  for  soldered  work,  as  hubs  of  front  or 
back  wheels,  lest  heat,  say,  250',  for  a  longer  time. 
For  plated  or  other  work  not  to  be  enamelled,  a 
composition  of  soft  soap  and  whiting  may  be  laid 
on  with  a  brush ;  this  will  afterwards  come  off 
easily.  The  sketch  of  stove  shown  is  of  one  In 
daily  use ;  it  is  about  the  average  site.  Fig.  1 
shows  the  front  of  the  stove,  a  square  hole  is  oat  in 
one  door,  to  which  is  fixed  a  piece  of  plate  glass 
through  which  to  see  tbe  thermometer  placed  inside 
the  stove,  the  thermometer  registering  to  600°  or 
G00'.  The  frame  of  the  stove  is  built  of  Ufa.  angle 
iron,  including  the  bottom,  whioh  beds  on  the 
brickwork  ;  eheet-irnn  of  IJUin.  width  is  riveted  on, 
the  gaoge  about  12  B.W.G.  Flat  iron  Ufa, 
width,  Vain,  thick,  will  do  for  round  the  doors, 
Ac.  On  tbe  top  of  the  stove  a  chimney 
is  built  with  a  slide  for  draught.  If  the  floor  of 
shop  is  of  wood,  it  will  be  well  to  lay  two  courses 
of  brickwork  for  floor  of  oven,  otherwise  one 
course  will  be  sufficient.  I  would  recommend  the 
bricks  to  be  laid  with  a  slope  ;  and  a  channel  made 
to  allow  the  waste  enamel  to  run  away,  instead  of 
remaining  within  the  stove,  where  it  ia  likely  to 
catch  fire.  Upon  the  floor  oenraesmay  bo  laid  three 
courses  ronud,  of  single  bricks,  upon  whioh  to 
rest  the  stove  ;  the  connection  between  stove  and 
bricks  being  filled  up  with  mortar.  Tho  pipes  for 
heating  are  placed  a  little  above  the  floor  bricks  ; 
the  ends  of  the  pips*  being  brought  jnst  outside 
the  front  bricks.  Fig.  2  ia  an  arrangement  of  pipes 
for  beating;  the  feed  ia  IJin.,  into  whioh  are 
screwed  eight  (in.  cooks;  tbe  pipes  within  the 
stove  are  lin.,  having  about  thirty  Jin.  holes  drilled 
in  the  length  within  the  stove  [   the  back-end  of. 


pip*  ia  •topped  Dp.  The  best  should  be  put  on 
arsdunlly.  The  gas-cooks  should  b*  a  little  away 
from  the  pipes  ia  itoye,  Fig.  3  is  the  side  of  stove, 
*>  which  are  riveted  several  pieces  of  Jin.  angle 
fawn,  to  support  th*  ends  of  the  rods  upon  which 
hang  the  work,  the  rods  to  be  supplied  with  hooks 
of  tin.  wire;  the  rods  may  be  of  (in.  gas-barrel, 
or  jin.  round  iron,  having  tb*  end§  flattened.  The 
■hove  will  also  be  found  useful  for  melting  cement 
after  putting  ou  tires  ;  very  little  heat  is  required, 
the  rubber  finding  its  proper  place  in  rim  much 
*~~")r  than  by  placing  a  hot  iron  or  gaslight  under 
-A.  M.  M.  A. 


o  tietter  thsn  era 
uncap  sa  per  sketch. 
of  link*  of  metal 
i  rope  over  two  wn 
rintUnxV"- 
rtedandk 
„  of  the  wheels  E  and     . 
freely  move.    The  wheel  t  is  woikedbyew 
handle,  causing  the   whole  to  move,  one  (id( 
'ng,    the    other   ascending.    Th*    aeon. 
of  plates  is  made  to  pass  np  a  pipe,  one 


[64944.  ]-Ohemlcal— What  does  "Sm/'mean 
■when  he  aays  chlorate  of  potath  may  be  fused? 
Chlorate  of  potash  ia  decomposed  by  heat  into 
oaygen  and  potassium  chloride,  as  he  may  see  for 
himself  in  Rosooe's  primer  of  chemistry.  1  should 
strongly  advise  him  to  buy  this  book  ;  it  only  costs 
la.,  and  contains  an  enormous  amount  of  informa- 
tion in  elementary  chemistry.  It  can  be  obtained 
from  aay  bookseller,  and  is  published  by 
■acmillaa    and  Co.     Potassium    chloride   fuses 

•Billy.— CHEMIST. 

[64950.]— Chloride  of  Zinc  Soldering  Fluid 
— If  any  correspondent  would  like  to  try  the 
German  fluid,  which  claims  to  be  free  from  al 
annoyances  inseparable  from  above,  I  shall  he  glsd 
to  send  recipe  free  by  post— I'miicy  W.  Stanley, 
fi,  Bilisou-street,  Poplar,  London. 

[64957.]- Chain  Pump.— Messrs.  Warner  and 
Sons  will  send  you  a  drawing  of  chain-pump  ou 
application,  or  I  will  do  the  same,  and  give  you 
particulars,  if  you  will  advertise  your  address. — 

Bboscenious. 

(G4958.]— Cleaning:  Diatoms.— After  washing 
away  every  trace  of  acids  the  tfjcouleuce  can  gene- 
rally be  removed  by  giving  the  diatoms  a  boil  iu  a 
xery  weak  solution  of  soap,  say  a  piece  the  line  of 
a  pea  to  Sob.  uf  water.  This,  as  it  cools,  slightly 
gelatinises,  holding  the  flooculent  matter  in  in 

Einsiun.  whilst  the  diatoms  sink  to  the  hotton 
otes.— Trim  the  soap  from  all  adherent  matte 
before  adding  it  to  the  water.  If  the  diatoms  ai 
Tery  minute,  use  a  weaker  solution,  and  vice  vers: 
Wash  the  diatoms  iu  plenty  of  water  so  as  to  gil 
thorn  a  chance  of  getting  away  from  the  floooi 
lew*.    II  eat  builtag  ia  (lie  #a*p  tolatioa  it  n 


sufficient,  give  a  second   boiling,  or   even  rot 
«cb  boiling  will  remove  a  little  of  the  objection- 
bl. floooulence.    Of  course,  all  trace  of  scapmust 
afterwards  be  washed  away.     If  diatoms  are  dried 

off  too  quickly  in  the  cover  gli 

serUintodryir" *  -Fj- 

pirit   by  any 

lowly.  There  are  also  otber  dodgi 
ritb  this  subject,  but  which  are  difficult  to  explain 
in  paper  without  verbosity.—  DIATOM  MoUNTEB. 
[6 1968.]— Water  Power.— Even  had  yon  a 
iropcr  supply  of  water,  you  could  never  get  the 
ight  to  run  satisfactorily  with  a  varying  water 
iressure,  so  my  advice  is,  Don't  attempt  it. — W. 

Hamilton. 

[64965J— Halae'a  Battery.— It  ia  a  modifioa- 
liou  of  Smee's.  Try  Judeou's  corrugated  carbon 
cells,  which  are  by  far  the  beat.  These  Delia  are, 
for  most  purposes,  superior  to  the  chloride  of  silver 
cells  used.— W.  HAMILTON. 

[649E6.]— Enema.— Nothing  more  easy  tban  to 
nt  the  small  additional  conductors  into  tb*  sliding 
box  ease  in  which  the  Palvermaobsr  chain-band  is 
sold.  I  hav*  explained  more  than  ones  that  au 
electrical  onrrcat  produces  defecation  by  exciting 
peristaltic  action,  and  thus  induoing  normal  eva- 
cuation. Many  drugs  may  do  the  aame  ;  the  more 
drastic  eventually  produoing  diseases ;  whereas 
electricity  strength  en  a  the  functions  of  the  internal 
organs,  and  remove*  tba  temporary  paralysis 
causing  chronic  constipation.— En  a. 

[64967.]— Telephone.— On e-eighth  of  an  oonoe 
of  No.  80  a.o.  wire  on  each  bobbin  wilt  be  ample. 
Annexed  is  sectional  sketch  of  telephone,  showing 


position  of  magnet,  bobbin,  plate  or  diaphragm, 
and  connection  to  binding -screws. — S.  BOTTONB. 

tf>49B7.]— Bndleaa  Chain  for  Balains-  Water. 
'or   timplkity,    little    expense,   and    general 


retty  closely.     In  passing  up  tbe  pip 
is  drawn  up  with  them,  and  can  be  em 


m  of  iudisrubber  round  each  of  his  pUi 

hi  obviate  the  difficulty  of  leakage.— J. 

[649G8.]— Old  IudiarabbBT  Balle.— If 
keeper "  will  beat  the  balls  before  the 
ull  the ui  quickly  between  his  hands,  I  t 
'ill  be  able  to  get  them  back  to  their  form 
ee*.-J.M.  WellWOOD. 

[64968.1— Old    Indiarubber     Balla.- 


e  softened  indiarubl 


liqnc 


jnldw 


irtb*b 


eyes  and  nose  when  you  u 
-8.  BOTTOM. 

J 649 7 2.]— Ventilating1  Church.— I   am 
iged  to  Frank  Caws  for  his  prompt  reply  t 
The  lower  ends  of  inlet  tubes  a 


r  the  ceil  in; 


■Ji.ifr..  li.il. 

.Ithough  I  remember  the 
xised  this  system  of  ven 
of  "Ours"  buck,  stating  tt 

take  care 'of  itself.     This  i 


n  height  of  the 
it  be  directed  t. 
orrespondent  wh 


a  area  those  of   inlets.     If,  how. 

,,[...  i.i  ,rd..n  inlets  according  t 
f  ventilation,  allowing  loo.ft 
for  eaoh  person,  8  eft.  for 
,-t  (i.f  which  there  are  8),  and  1,1 
,  we  should  require  (80  .  16)  +  ( 
-  St264o.ft.  per  minute  (*« 
perperiou),  the  inlet  tubes,  if  veil 
;eeed  I80fi.  pet  minute  in  tbe  inflow 
,,e    -.?■»,;]   _  Hi!  ^  li.iiq.ft.  in  tot 


mm  to  be  20  par  cent.   gre.. 

pnatar  I  eemiot  my,  ud  1  should  bo  obliged  if 
'  F.  0."  would  estimate,  and  show  the  inereaaad 
ralmae  doe  to  pwv|i  through  the  thus  occupied 
•pew.)  I  nml  scarcely  «*y  that  thil  would  be  all 
tit  impossible  in  the  one  under  notioe ;  bat  I 
Mly  realise  from  "  F.  C.'b  "  bin  ti  that,  sad  ill  what 
Ureetion,  im  prove  men  ta  moil  be  nude.  I  should 
iks  to  learn  if,  by  the  employment  of  a  nowl,  and  of 
skat  kind,  on  the  top  of  outlet  ihaf  t,  s.  greater 
rarrent  would  be  induced  through  the  inlet  tubes  1 

[64978.]  Motor  for  Dynamo.— Yon  can  get  a 
limple,  cheap,  end  steady-  running  gu-engine 
consuming,  tor  JH.P.,  22  cnbia  feet  of  gu  per 
nwr)  foi  £35.  Then  engine!  should  be  better 
mown  to  amateurs,  u  an  ordinary  labourer  can 
ttend  to  them.-W.  Hamilton. 


— W.  Hamilton. 

[M975.J— Soldering-  Fluid*.— See  reply  64966. 
E>EBCT   W.  Stan-ley,   6,   Billaan-atreet,  Poplir, 

[64975.]— aoldering-  Solution.— Will 
Jo?  If  your  plate*  are  small,  soour,  dry,  and  dip 
into  a  pot  of  melted  tin.  Pat  some  resin  in  before 
the  bran.    The  tin  ahonld  not  be  bot 

Bra  the  rain,  or  will  spoil  both  tin 

Write    again,  if    not   what   you    require.— Bit  O- 
KBYICCb. 

a[M97S.l— Soldering-  Solution*.— Try  the  new 
|iid  soldering  *old  in  half-pint  atone  bottles  at 
,eaeh.  For  the  delicate  brass  works  jon  men 
Hon  I  ate  fusible  solder  and  a  spirit-lamp,  my  bit 
feaiag  a  little  Sat  bar  of  ooppar,  wall  tinned  half  ■ 
any.  I  frequently  nee  wire  tiea  to  secure  my 
■here  In  plane.  At  thil  manageable  Same  1  can 
■b  a  large  inrfaoe  of  metal.  Of  oonrae,  the  thinner 
tat  sheet,  the  easier  to  do.— EOS. 

[M976.]  —  Bruaa  •  Oa* t in*     at     Homo.— Get 
atan  direct  from  the  pit,  break  all  tbe  lumpa  on  a 

tof  board  with  a  piaoa  of  stick  or  rolling-pin, 
*jt  too  much,  or  yon  will  make  the  land  too 
SD*gh;do  not  put  any  mixture  whatever;  when 
UllBg  the  box  ram  very  evenly  all  round,  bat  not 
fan  hard.  Do  not  nee  grease,  bat  parting  Bind 
—that  is.  burned  tend,  between  top  and  bottom  ; 
■Moth  the  mould  well  and  dry  it,  and  wash  over 
■ilk  equal  parti  of  ohina  clay  and  Franco  chalk 
*  thick  ai  whitewash  ;  put  on  a  good  coat,  smooth 
sad  dry  again.  The  ranner  or  pouring  hole,  ai  yon 
tall  it,  ihoald  be  aa  large  aa  can  be  admitted; 
re  is  no  riser  (second  hole)  required,  unless  the 


10 triad  ge  o 


BL* 


possible,  keeping  well 
for  fear  of  explosion.  There  ia  no  metal  will 
a  plaster  of  Parie  that  I  know.— E.  L. 
[M979.] — Soldering;  Joint*.  —Ton  oan  do  then 
retry  well  with  any  ordinary  oil-lamp  and  oendli 
HM  blowpipe.  There  are  ipecial  lamp*  for  the 
avrpoaa;  oat  unleeiyoo  have  a  large  number  to  do 
t  la  not  worth  tbe  expense.— Aldan. 
[64980.]-    Blactrlo  Ball.— Hake  magnet  oore  of 

J  round  iron,  softened,  Gin.  long,  and  wind  it  with 
covered  wire  till  it  la  41m.  niam.    My  addreai 
a)  advertised,  and  if  yon  lite  to  lend  mo  yours,  I 


lay  length  and  width  of  floor,  alio  if  any  galli 

[  ean  then  get  at  number  of  lights  required,  and 
newer  your  question  fully.  How,  and  by  how 
amy  lights,  ie  it  now  lighted  ?— Aldan. 
JS4S81.J  —  Heating-  and  Lighting-  of  a 
■Nk- It  ii  quite  praetioabl*  to  light  the 
hush  by  electriaity,  and  also  to  heat  the  aame  by 
•anna  of  hot  air  from  the  boiler  furnace,  tupple- 
ktntad  by  the  exhaust  ateam  from  tbe  engine, 
"hare  would  be  no  economy  in  forcing  said  Bl- 
uet ateam  back  into  the  boiler,  aa  the  heat  would 
are  been  abstracted  from  it  if  the  pipea  were 
topexly  arranged,  and  consequently  any  method  of 
Hilling  the  spent  ateam  in  the  manner  suggested 
void  mult  in  wasteful  expenditure.  We  should 
sfgest  that  a  good  hot-air  fnrnaoe  would  be  the 
eat  plan  to  adopt  for  heating  purpose*,  and,  if 
oaaible,  a  gas-engine  ahonld  be  employed  for 
rl*ing  the  dynamo*  for  lighting.  If  aoonmu- 
ttcra  an  u**d,  a  smaller  generator  and  engine  may 
■  employed ;  for  if,  by  direat  application  a  2  tl.P. 
u-engine  will  light  a  building  where  the  light  ia 
tqnired  for  aix  hoars,  a  1H.P.  gaa-engine  running 
a  IS  honra  will  charge  aooumnlatore  sufficiently 
>  do  the  aame  amount  of  work.  This  ii 
■anlr  approximate,  of 
,    illustrate   the     advent 


If,  however,  yon  eaitnot  apply  ■  gaa-engine  for 
this  pnrpo**,  a  iteam-etigine  and  boiler  ii  the  beat, 
ntiliiing  tbe  prod  note  of  combustion,  and  alio  the 
exhauat  ateam  for  heating  the  church.  Yon  are 
scarcely  explicit  aa  to  the  area.  You  say,  "  a 
cubical  area  of  about  2,600  yards."  If  yon  oan 
give  na  partioulara  of  length,  height,  and  width 
of  the  interior,  we  Baa  give  you  an  idea  ai  to 
power  of  engine,  fix*  of  dynamo  and  boiler, 
number  of  lamps,  and  probable  coat.— P.  WALKER 

[64983.]— Bnat  In  Kitchen  Hollar.— I  hare 
not  the  number  in  which  the  query  replied  to  in 
your  last  impreuion  appears,  but  may  mention 
-•>----   —  intly  been  advised  by -*  — 


for   pT*lc*ured  boiling  with  ■  mall  qnantity  0C  hydro- 


LtHyof  hyt 

i  chloride, 
IgOl  -  Hg 


■a 


oases  softsn- 
,m  myself 

about  to  apply  this  remedy.  The  water  I  refer  to 
oomea  from  the  greenaand.  Before  commencing, 
I  advise  that  Mr.  C.  S.  Gittlna'  offer  be  accepted. 
— ROSICRCCTA^. 

[64986.]— Electrical.-  Sot  only  possible,  bat 
economical.  You  conld  get  far  more  light  than 
you  want.    Cost,  about  £30.— W.  HAMILTON. 

[64986.]— BleotrioaJ.— It  will  be  better  for  yon 
to  uio  aix  6c.p.  lamps  requiring  about  nine  volt* 
to  render  them  incandescent.  You  will  require  a 
email  dynamo  (aee  Mr.  Bottone's  lilt)  giving  an 
output  of  14  volts  and  10  empires,  with  proper 
driving  gear;  five  cell*  of  any  good  form  of  storage 
battery,  with  a  capacity  of  about  65  ampere  honra, 
leads,  awitchea,  damps,  and  holder*.    Cost  ibont 

*15.— F.  Walked,  and  Hyde. 

[640  B6.]— Bleotrloel.— Yon  oan  light  your 
house  very  well  a*  you  propose,  but  had  much 
better  not  nee  lamp*  of  leu  thin  Sep.  You  will 
require  a  storage  battery  of  9  Belli  anal  6  platei  per 
oell.  This  will  give  you  100  amp.  honra  of  IS 
volt*.  Your  lamps  will  take  16  volt*,  bnt  the 
battery  muit  give  more  than  thil  to  cover  resist- 
ance of  wiree,  switches,  ic.  You  require  :  Dynamo, 
10  amps.,  SO  volts,  (hunt  wound — about  £10;  bat- 
tery, 20s.  per  oell— £9.  Wire  according  to  dist- 
ance, and  fitting-*  according 
should  make  a  really  Ant-Bin 

l'fi-1987.1    -Tractive    Power.— By  the    formula 
D'xPx3.T 

_.     -yv— 

Where  D  -  diameter  of  cylinder  in  inches, 
P  =  preasure  of  steam  on  piston  per 

■quale  inch, 
S  -  length  of  stroke, 
W  «  diameter  of  driving  wheel*, 
T  -  tractive  force  on  rails  in  poundi. 
T  »  it-lib.  in  your  cue.  —  F.  WALK  SB   AND 
Hyde. 

[64988.]— Fastening-  Velvet  to  Wood.— Get 
aame  good  glue,  end  melt  it  with  enough  water  io 
that  it  will  run  on  the  brush  easily.    Then  before 

Jutting  tbe  box  together  glue  the  surf.ee  of  the 
rstwork  on  the  inside,  and  place  carefully  on  the 
velvet.  Take  aire  that  you  do  not  move  the  wood 
about  on  the  velvet,  or  the  glue  will  spoil  it.  Do 
not  put  the  glue  on  too  thick. — Smut. 

[64988.]— Futenlns  Velvet  to  Wood.— I 
made  a  eimilar  article  which  looked  very  well 
indeed,  but  I  did  not  fasten  the  velvet  to  the  fret- 
work. It  ia  batter  to  have  a  piece  of  plain  wood 
at  the  back  of  the  fret,  to  which  you  may  glue 
velvet  with  thin  glue  and  then  fasten 


,.._.  ._        ling*/ , 

ahloria  said,  aodinsa,  or  ammfmlna  c 

following  reaction  take*  place :  2Hg01  -  ngvii, 
+  Hg.  Ilk  thi*  cue  the  aodinm  chloride  would 
not  precipitate  the  msroury  from  the  eola- 
tion. Perhaps  the  following  prooeei,  which 
I  have  found  effective,  Would  aniwer :  Cruih 
one  or  two  pilli  a*  fine  a*  possible  in  ■ 
mortar,  boil  with  water  to  disintegrate  them, 
and  ad  1  a  little  potassium  hydrate;  on  boiling 
them  again  they  will  tarn  black,  owing  to  the 
liberation  of  mercaroue  .oxide,  thus—  IKHO 
+  2HgCl  -.  2KC1  +  Hg,0  +  H,0.  The  precipi- 
tate la  to  be  well  washed,  and  heated  with  a  little 
nitric  acid  ;  it  is  then  filtered  diluted,  sad  tested, 
thoB— Potaaslum  Iodide,  a  yellow  precipitate  be 
coming  red,  and  «oluole  In  excel* ;  potuiium 
hydrate, bright  yellow;  rubbed  on  a  piece  of  bright 
copper,  the  piece  beoomee   covered  with  i  lilvery 


rtallio  mercury,  which,  on  heating,  dis- 
appears. And,  in  conclusion,  why  take  the  pills  at 
all  ?— PB1MC1PIA. 


[64995.T— rn>t**Trixig-  Attachment  to  Foot 
Lathe.— The  best  way  for  E.Stonehous*  wonld  be 
to  see  1  prise  Holly  fret  machine,  and  make  bia 
like  it.  The  way  to  connect  it  with  the  mindrel 
U  to  get  a  dim  of  iron  (c,  Fig.  2)  about  !|io. 


-0~-:^ 


in  diameter,  bored 
mandrel  like  any  e 
a  round  piece  of  it 
indicated  by  d 


tipped  io  as  to  fit  on  the 

i bout  llin.  long  at  the  place 
r  d  (Fig.  2}  that  will  fit  into  the  slot  a 
4  (Fig.  1),  ind  move  along  it.    When 


£20  to  £25 


[64998.1— leas  Ore*ro_— Five  freih  *ggi,  1  qnnrt 
new  milk.  Jib.  powdered  loaf  sugar,  los.  fr**h 
batter;  irhiak  all  together,  pour  in  a  pan,  plaor 


Jgbta  tc 


It  i*  then  much  ■' 
■e  holes  poked  in  it.- 


"'S. 


[64988.1  —  F**Unin*r  Velvet  to  Wood,— I 
lsarned  from  :Chines*  and  Indian  workmen  to  use 
rice  paste.  Merely  rise  slowly  boiled  till  sticky, 
then  beaten  to  a  mas*  in  a  mortar.  Bsin  j  colour- 
less and  adhesive,  it  is  well  suited  to  all  sorf  aeon 
free  from  grease,  where  velvet  or  eilk 


beat  everything  ai  a  holdfast.— E 03. 

[64991.]— Hardening-  Drill*.— For  drilling  tool 
iteol  we  make  the  drill  ai  hot  a>  possible  without 
burning,  and  then  stab  it  into  a  piece  of  yellow 
soap;  keep  moving  tbe  drill  to  trash  places;  or 
use  soft  soap.  Drill  with  ltmoa-juic*.— Btto- 
SCSNICUS. 

[64997.]— Tent  for  Mercury.— Ineimuah  as 
calomel  ia  insoluble  in  water,  the  method  of  testing 
given  by  "  Metallurgist  "  is  quite  useless. — Wm. 
JOHN  Gkky,  F.C.3.,  Analytical  Chemiat,  New- 
osstls-on-Tyne. 

[64997.]— OhomlocJ Heat  the   pill,  together 

with  a  little  carbonate  of  aoda,  in  a  test  tube  or  a 
piece  of  glass  tubing  sioied  at  one  end,  when  any 
mercury  will  volatilise  and  condense  on  the  upper 


[64997.  ]-  -OnamloaJ..-  -The  nrooass  recommended 
iy  "  Metallurgist "  (p.  166)  for  the  detection  of 
alomel  in  piUs  1*  not  practicable,  beoanae  mer- 
mona  chloride  Is  insoluble  in  water,  though,  by 


slow,  clear  fire  ;  keep  it 
ing-coint  and  become*  thick;  bnt  it  must  not 
quite  boil,  aa  boiling  would  spoil  it.  Lift  it  oS 
and  strain  through  a  fins  hair-sieve ;  stand  it  aside 
until  quite  cold.  Essence  of  Vanilla  will  flavour 
it,  and  1  drop  of  saffron  water  makes  it  look  rich. 
Penr  mixture  into  the  freeaer,  place  it  in  the  tab, 
fill  up  space  between  tub  and  froeser  with  ios 
broken  in  pieces  about  lin.  to  lgin.  in  diameter, 
and  from  21b.  to  31b.  of  coatee  salt;  fill  up  to 
within  *2jin.  of  top  of  freezer ;  proceed  to  turn 
round,  at  first  by  handle  on  top  of  the  cover,  until 
mixture  adheres  to  aidea  of  frseiar ;  then  with  the 
spatula  scrape  froien  mixture  from  sides  and 
bottom,  and  mix  it  in  the  body;  turn  it  round 
again  rapidly  as  possible,  scraping  it  from  lids* 
and  bottom  (very  f*w  minute*.  In  a  short  time 
action  of  pan  will  become  free ;  then  take  novel 
off,  and  by  merely  holding  spatula  to  aide  of  pan 

Con  may  turn  a*  fast  as  you  liks,  the  faster  the 
otter.  When  spatula  will  stand  upright  in  eon- 
tents  of  frseaer  it  is  ready.  I  have  mentioned 
plant  required,  aud  know  on*  who  supplies  it 
together  with  valuable  information  concerning  ail 

ices.— W.  H.  Palmer. 

[66001.] — QrindlnaT  Oauce  Oookn.— Thi*  hat 
been  given  several  times.  First  remove  carefully 
by  mean!  of  a  smooth  file  any  ridges  on  the  plug, 
and  then  proceed  to  grind  in  si     -  --j...--- 

dust  and  water  o-  "—  — "' 


[65001.]— Ponltry  Hopper.— I  have  nsed  for  a 

long  time  a  long  box  with  awing  front  opening  in- 
wards connected  with  a  treadle  extending  the 
whole  length,  balanced  in  snch  a  way  that  the 
weight  of  the  fowl  on  the  treadle  opens  the  swing 
* — '  inward*,  thus  exposing  the  food.    The  fowl* 

.^.J-w    -ROBICRIICIAN. 

Making-.— The  beat  way  to 

,.„  ._ _nt  flange*  and  turn  spindle, 

taking  aire  to  get  a  good  tight  fit,  and  then  sweat 
them  on  with  soft  solder,  using  chloride  of  xino  as 

em.— Centre  Seconds. 

[S5007.]  —  Iaoohroinatln  Dry  Plats*.— Th* 
use  of  ail  the  eosin  dye*  in  the  conjunction  with 
ammoaia  is  patented,  and  if  the  ammonia  or  other 
alkali  is  omitted,  the  action  of  the  plates  it  vary 

.ohslower.    The  following  It""* '-.->  — 

-  - -V 


i  learn  the  trick. 
[66005.]— Btoy  ola 


ammonia,  strong,  1  part ;  water,  99  parte,  and  then 
for  two  minute*  in  erythroein  (aqueous  solution 
1 :  1000),  I  part ;  ammonia  (10  per  cent,  soL) 
1  part;  water  8  parts, drained  on  blotting  paper 
and  dried   in   complete   darkness,   develop  with 


yellow 

effects.  A  Ala  of  collodion  dyed  with  surantia 
stripped  from  ■  glass  piste  and  gummed  to  the  stop 
of  the  luntlii  molt  convenient.  Th«  exposure  re- 
quired  li  two  Or  tbreo  time*  M  long  u  with  un- 
stained piste*,  snd   without  *  screen. — II.  He,  Ply- 

«9„     _ 

imposition  of  the  put* 
ornamental     purposes     is     m     follows:— Washed 
kaolin.  62  parts;  itougivat  ohalk,  4  ;  Ai 


.  .  .  .0  other  r  . 
riili  ii  necessarily  varied  likewise,  loulo  obtain 
a  porcelain  of  uniform  composition. — I'aiNCll'lA. 

[IJ5009.]— Porcelain— la  made  of  th*  following 
mater  tail:  China  day,  HO  parts;  Cornwall  stone, 
16  parti  ;  calcined  bone,  35  ;  felspar,  20  ;  well  mix 
In  water  and  lift.  The  above  make!  a  olay  of 
which  Parian  or  poroelain  Egnrea  and  ornament* 
an  mad*.  It  contracts  very  mueh  iu  drying  and 
firing.  Th*  amall  artiolei  woold  have  to  b»  mad* 
and  tired  tint,  and  then  litted  into  the  monldi. 
Perhaps  th*  enamels  given  to  "A.  T."  (04B04) 
would  be  best.— 1' DTI  Bit. 

(660IO.T— Eocentrios>.— Put  engine  on  dead 
o*ntr*  and  tat  valves  with  a  little  lead  and  poll 
engine  to  th*  opposite  centre  and  ice  if  the  lead  ie 
th*  tame ;  if  not,  make  it  half  the  difference. 
Repeat  to  st*  if 


?el  of  valve,  bnt  e 


Of 


■et  both  valves  at  one*.    Now  put 
i    oppoiit*   end,  repeat  above,  and  adjust 
io  and  rods  until  they  agree   with  former 
letting.    Tbe  rod*  should   be   crossed  when  both 
leareat  cylinder.— T.  C,  Bristol. 


drill  down  the  joint  on  front  right-hand  and  back 
lefthand  for  a  taper  pin  to  drop  in  to  keep  gap- 
piece  in  place.  If  you  wish  to  St  a  bolt  to  centre 
yon  can  do  so,  bnt  above  is  generally  sufficient. 
The  ;,  thread  and  ,\  ant  will  count  u  3,  each  (in. 
—that  is,  3  to  1  Ain.— T.  C,  Bristol. 

[6  50  li.]— Battery  for  Sewing-  -  Machine 
Motor.— To  II  n.  BOTTON  E.— The  best  battery 
to  nse  for  this  purpose  is  a  chromic-acid  battery. 
At  least  six  cells,  containing  each  on*  gallon  of 
solution,  should  be  employed.  The  elements 
should  he  of  the  sandwich  form,  one  rinc  between 
two  carbons,  about  7m.  by  3jin.  The  element* 
mmt  be  lifted  from  the  solntion  when  not  in  nse. 
The  chromic-acid  battery  does  not  imell  at  all. 
—3.  BOTTO-VE. 

[65013.]— Marine.    Boiler.  —  Doea  this  qner: 
nse  *  aalinomcter '(     If  no:,  lie  r   "  - 
a  heavenly  v 


will  probably  I 

__it,  put  a  blower  ii 

— T,  C,  Bristol. 
[65013.]— Marine  Boiler.— It  is  not  io  mnel 
the  salt  held  in  solution  in  sea-water  that  hurts  i 
boiler  as  the  salt  that  ii  deposited  when  the  wate 
become*  supersaturated,  Cetasslinometer  (trbicl 
Only  costs  a  few  shillings)  and  blow  out  wheneve 
the  water  get*  sailer  than  J,  or  j,.  This  wastes  : 
great  deal  of  coal,  of  course,  but  is  cheaper  thai 
burning    your    firebox     crown     or     tube-pis  te,- 


Basker. 

[65010.] — Brimine  Dynamo. 


v.,;;-n: 


Gramme  dynan    .   . 

lamp*  of  48  rolta  c 

driven   by  an  engine  giving    )H.P.   indicated.    1 

ahould  reeommendesteain-ongineas  being  the  most 

economical.— S.  Bottone. 

[6501?.] — Oa*  Engine. — I  should  say  the 
angine  would  work  if  you  get  over  the  difficulty  of 
successful  ignition.  At  the  same  time,  my  experi- 
ence of  gas-engines  is  slight,  and  I  hope  another 
correspondent  will  reply  suitably.— T.  C.,  Bristol. 

[65021.]  —  Precipitated  Iron  in  Metallic 
Gimina.— Pur*  iron,  in  a  very  finely  divided  form 
— so  fine,  indeed,  that  it  will  catch  fire  if  poured  in 

prepared    by    posing     bydrugen    gas 
moderately  heated  i\ — 

8.BoiTt>"sr_ 


ing  oxide  of  ir 


[£.»;•!  i_ AC iortype,— I    doubt  whether  i 


rfi5i"Ji,]  —  Electro-Deposition  of  Iron. — 
Solntion  :  Double  chloride  of  iron  and  ammonia  ; 
■oft  wn>nght-iron  anode  as  pnre  a*  possible,  10 
volts.  Frequent  scratch- brush  ing.  Generally 
difficult  to  work.— BlJLl. 

[iSMi-II.]—  Electro  Deposition  of  Iron,  or 
Aclertype.— Yon  will  tind  directions  for  the  above 
iaSpztga**  '■  HectrwitJ,"  pp. 306,  l$7i.    Briefly, 


solved  add  68-6  graini 
iltage, 


n  chloride  (sal- 


>r  four  Hmees  in  series,  _  . 
ino  the  deposit  with  one  cell,  the  ai»  of  whioh 
mutt  be  controlled  by  the  site  of  tbe  cathode.  The 
anode  must  be  quite  a*  large  as  the  cathode.— 8. 
BOTTO.VK. 

[0502-1.]— Induction  Coll.— The  proportions  of 
wire  proposed  era  fairly  good.  Not  many  people 
will  care  to  take  a  ahock  from  a  coil  containing 
llh.No.  H8  wire  on  the  secondary. — S.  BOTTONK. 

[65034.]— Induction  Coil  — 1  ahould  not  put 
on  at  the  ouUide  more  than  three  layer*  of 
No.  10  for  the  primary.  You  are  waiting  a  fair 
amount  of  your  battery  power  in  this  way.  If  yoi 
want  it  for  a  shook  coil,  lib.  of  No.  33  will  bi 
plenty  for  the  secondary,  but  if  yon  want  to  get  i 
decently  Urge  spark  I  should  put  on  slightly  roort 
(say  lib.).— S.  N.  C. 


the  eye  would  ti 


a  description  and  drawing  fay  n 
'   If  he  baa 


Bolami 


Hit, 

undo  it  and  reconstruct  after  the  pat- 
tern I  «how,  bo  will  get  much  better  result*.— W. 
Pehbek-Maycock. 


It  should  i. 


machine.  Yon  will  get  sufficient  power  to  light 
two  fives  of  6  volts  each,  or  one  luo.p.  lamp  of  12 
volt*.— 8.  BOTTOSE. 

[66020.]— Hlckel-PlatlrJBw  If  "A  Would-be 
Plater"  is  using  a  double  sulphate  of  nickel  and 
ammonia  solution,  it  should  be  neutral ;  certainly 
not  acid.  Blackness  is  caused  by  (I)  an  acid  state 
of  solution  ;  (S)  nut  enough  E.M.K. ;  (.1)  too  much 
E.M.F.;  (4)  impurities.  Ammonia  cures  the 
first;  second  and  third  obvious;  fourth,  most 
likely  a  nickel  anode  with  25  per  cent,  of  iron  in  it. 
If  this  is  so,  it  would  work  well  for  a  time,  bat 
eventually  the  iron  gets  into  solution  and  is  de- 
posited with  the  nickel,  giving  a  d;irk,  patchy  ap- 
pearance that  feels  like  emery-cloth.  If  your 
anode  is  honeycombed  yuu  may  be  certain  this  is 
the  case.  Cure  i  Sell  the  anode  to  another  would- 
be  plater,  and  get  a  pure  nickel  one.  Then  work 
all  the  iron  nut  of  solution,  use  a  cathode  as  large 
as  anode,  couple  on  battery,  and  leave  it  till  it 
depoiits  bright.— Bi  j  [.I. 

[O0O27.1  —  Forsjpeotive. — "Art  Student"  ap- 
parently thinks  that  the  picture  ur  delineation  on 
a  plane  surface  sh 

something  that  . 
impression  as  that  of  the  actual  object  represented. 
If  the  picture  is  on  a  plane,  every  straight  line  in 
the  actual  object  must  be  represented  by  a  straight 
tine  in  tbe  pictare. — E.  I ! . 

[06027.]— Pore pootive.— This  is  a  cue  of  what 
is  sometimes  called  parallel  perspective,  where  the 
eye  is  supposed  to  be  fixed,  and  the  line  of  sight 
at  right  angles  to  the  picture  plane,  as  in  all  per- 
spective ;  while  the  latter  is  parallel  to  tbe  front  of 
too  bouses  opposite,  the  picture  being  limited  to 
the  base  of  a  cone,  whose  apex  at  the  spectator's 
eye  is  an  angle  of  60\  Theoretically,  even  tbe 
short  horizontal  eky-line  would  trail  away  to  the 
right  and  left,  as  it*  extremities  are  more  distant 
from  the  eye  than  ia  it*  centre.  For  tbe  same 
reason  the  vertical  lines  would  incline,  skywards 
or  earthwards,  according  to.the  observer  s  position, 
low  or  high.  Consequently,  if  he  were  low,  a 
square  building  would  assume  more  or  less  a  pyra- 
midical  form :  if  high,  that  of  the  same  form 
inverted;  if  midway,  thatof  a  haystack,  Somuch 
for  theory.     In   reality,  these  inclinations  are  so 

iquently  no  attempt  is  made  to  represent 
iractice.  In  short,  the  vanishing  points 
,ine*  are  at  an  infinite  distance,  If  "  Art 
Student  "  will  look  at  th*  houses  under  the  above 
londitiuns,  and  not  allow  his  eye  to  wander  to  the 
right,  left,  up.  or  down,  he  will  satisfy  himself  that 
:he  curved  outlines  suggested  by  theory  have  no 
practical  existence,  and  he  may  rest  assured  that 
ihould  he  attempt  to  indicate  them,  the  resulting 
jicture  will  sitiafy  neither  his  own  njr  anyone  else's 
■ye—t.;.  U.  B. 

jeen  a  difficulty  to  t 

nore  nor  leas  than  a  faithful  copy  of  natui 
9  really  founded  on  actual  observation.  It 
bat  optica  mathematically  applied  ought  ti. 


with  facta,  then  the  rule  must  h 
misunderstood.  Tbe  truest  re  presents  ti 
(so  far  m  perspective  goes)  If,  and  a 


*  picture  only,  has  s 
Perspective  relates  to  one  picture  only.   It ; 
an  attempt  is  made  to  delineate  more  than  th*  *j*  I 
ean  take  in  at  a  single  glance,  the  work  becomes  a 
which  constant  compromise*  haven 
the  rules  of  perspective . — F.  S.  B. 

[65028,]— Varnish  for  Motors  and  Dynamos. 
-If  mixed  with  good  colours,  such  aa  Chinee*  rei, 
rhite  hard  Tarnish  does  very  wdl.  But  1  as*  a 
;ood  bit  of  the  ready -pre  pared  varniahee,  knowM 
Soollik's  enamels.' —8.  BOTTOSK. 
[65029.]— Brighten  In  g  Bra**,  &c- 
aoid.— W.  M.  J.,  Dublin. 

[65029.]  —  Brightening  Bras*—  The  bstaaj 
,e  surface  the  easier  it  is  to  polish,  thereto* 
■ver  use  emery,  Bath  briak,  or  other  scratchisr 
iter ials.  Try  the  crocus  composition  advertisri 
Sale  Column.— BlJLI. 
[05030.]— Fiatula  on  the  Qnm.— Go  to  a  pas' 
dentist,  who  will  not  only  give  you  the  n — ■ — 


,  _      Now  what    do    we  observe  ?    ' 
photograph  of  a  straight  horizontal  line 
angles  to  our  line  of  vision  (aa,  tor  in- 
top  of  a  row  of  houses  all  of  the  same  hi 
site  to  us)  is  also  straight  and   " 
bending  downwards  to  right  or  1*     . 
nay  be  replied,  Bnt  the  row  of  houses  referred  to 
s  near  the  spectator,  just  across  th*  street.   1* 

Shotographio  camera  could  take  In  so  wide  a  vis*. 
ust  so.    Th.     " 
ean  the   aye 

glanoe.     In    

bouses,  the  bead  would  bav*  to  nuke  a  sweep  ef 
course  of  such  a  re     '    " 


yv,  ii.i 


hut  a 


i  all 


infor. 


tbe  ease  when  he 

-Tandem  or  Sociable  Trlcyclea- 

ridden  both   tandem  and  sooiabls,  I 

speak  from  experience  when  1  say  that  a  tanaH 

is  the  easiest  and  best  bill  climber  yon  can  pt,ftt 

you  will  find  that  if  yon  are  facing  *_  wioJss* 

going  up  a  very  steep  hill  it  would  be  i 

for  a  lady  and  gentleman  to  get  up  on  a  socusw; 

id  not  only  that,  it  covers  a  great  deal  mots  bast 

an  a  tandem,  and  is  much  more  difficult  torab 

I  a  bad  road. 

rOfiOM.]— Tandem  or   Sociable  TrleydukV- 

should  advise  a  front-steering  tandem  trieyde, 

ith  SOin.  side  wheels  geared  up  to  56in.  arm, 

ith   26in.   front  wheel ;   cranks   7in.,  capitis  al 

adjustment.     The  lady  to  ride  in  front.     Th. 

rider  to  have  perfect  and  tola  control  of  th 

chine  as  far  as  steering  and  brake  go.    A  (a 

ahead  of  a  sociable  for  many  reasons;  sat, 
■  that  it  takes  up  less  room  on  the  ro*d,«f 
Eore  a  better  track  ia  reenred.— C.  BDUUI 

.off. 

Virgo  OoloTM 
from  the  rial  a* 

always  foaai  tt 

^pressed  juice  lose  its  staining  power  dirseUjI 

expressed  1    Also  say  where  I  could  obtain  «■» 

-**--  fruit  comes  in  again" 


[65033.]-Hiir-Dyo. 
ndly  say  how  th<-  — 
the  walnut  is  prepai 

exp -■--   J 

for 


'-A.L, 

[650:16.]— Force  and  Energy.— Fores  is  tU 
whioh  promotes  or  tends  to  promote,  or  *UA 
tends  to  resist,  motion  in  a  body.  Eaero 
i.E.  ia  th*  at* 
pable  of  dolujst 
r.Ei.  is  tne  work  a  bodvam 
do  by  virtue  of  its  position— W.  PERBES-SaT 
COCK,  A.S.T.H.  . 
[05036.]— Force  and  Bnertry.— U  Hr.  CloU 
is  really  defined  force  and  energy  in  the  cork* 
■sliian  quoted  by  the  querist,  he  must  be  exner 
ingly  ignorant  of  mechanics.  Force  is  uissDj 
stated  to  be  that  which  u»>ves  or  tends  to  sun 
matter.  It  is  measured  by  the  product  of  asuM 
by  the  acceleration  produced  in  the  mass;  ha»" 
=" "  dimensions  are — 

Energy   is   a    quantity  of 


multiplied  by  distance,  or— 


su   entirely  diffetest 
work,  and  it*  '~" ' 


,    F.C.3,  Analytical  < 


Sale   Column.""    The  c 

i  made  precisely  like  a  Hansen — Til.,  cars** 
I  porous  cell  with  bichromate  and  sulphadi 
lid  mixed,  xine  in  outer  cell  with  duuM 
ilphnric  soid.  The  chloride-of-ailver  cell  crat- 
ists  in  a  carbon  or  silver  rod  wrapped  m  a 
paste  of  chloride  of  silver,  and  separated  from  the 
'  f  moistened  blotting  paper,  or  the  sine  nay 
he  form  "of  a  rod  surrounded  by  blotting- 
paper,  than  silver  chloride  paste,  and  then  silver. 
—8.  BOTTOSE. 


.IL  20.  1888. 
'.  "        " 

'.;— Vuriiish     for      Motors     and    X>y- 
— Shellae    varnish  ;    shellac  dissolved    it 
.tad  a ;.!!)!.■■)  IIJ  :.r. 
).]— Steam-Bnuine.— "  Cut  off  u  early  ai 
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Ik  a 

I  be 

•i  hour.— W,  H.  J„  Dublin. 

.'.] — Steam -Burins. —  "Cat  off  aa  early 

ible"  don  not  convey  much  information, 
lgine  is  economical  it  will  uae  about  221b- 
of  water  per  hour  for  each  indicated  horau- 
Id  the  oaie  given  thii  will  be  9  x  SO 
)r,  aay,  3001b.  par  bnnr,  and  require  about 
ooal  per  boor.  Unlesa  the  angina  ii  io 
id  order  it  will  probably  use  more.  Above 
eed  to  be  for  eondeaaing.  It  high-preen 
at  JnL— T.  C,  Bristol. 
1-1  —  Iron  Roof. — It  is  very  difEoult  to 
condensation  when  openings  under  the 
not  permiasiblc.  Even  then  the  sadden 
of  temperature  on  both  sides  of  the  roof 
ae  aweating.  Wooden  sheeting  is  perhaps 
remedy.— W.  M.  J.,  Dublin. 
8.]— Jensen  Bell.— There  ia  no  special 
winding  :  the  same  as  any  ordinary  coi' 

nanlated  in  th_ 

e  and  bsmmer-pieee 
rork  freely  on  the  pin,  but  without  aide 
Plenty  of  battery  power  required. — W. 
■.--May  COCK. 

■.]  -Tlio  Jensen  Bleotrlo  Ball— There 
toial  method  adopted  in  winding  the  coil  of 
1.  You  say  nothing  about  the  battery 
The  f anlt  is  eitber  ( 1 )  insufficient  battery 
"2)  a  too  strong  spring,  or  else  improperly 
I,  (3)  a  abort  circuit  in  the  winding  ;  and 
three  I  abould  say  it  is  most  likely  the 
Read  what  I  have  said  about  ad juati-  - 
Article  III.  page  125  of  last  volume,  a 
other  try.  If  not  then  successful,  let 
;ain,  mentioning  the  battery  power  need. — 
.LLSOP. 

Pitab 


Tourbflj 


Don'l 


■RES-MAYCOCK. 
I.J— Sealing     Battery     Topa.— i    hi 
itch  will  do  very  well  fur  this,  and  do  nut 
s  requires  any  mixture  with  it.    Plug  up 
of  the  cell  with  paper,  melt  the  pitch  in  a 
tin  can,  and  pour  it  carefully  on. — PUIS 

i.]— American  Wire  Gauge.— So.  IB  ii 
in  Wire  gauge  ia  '010310.  diameter.  So.  HI 
is  nearest  ('042),  and  near  enongh  for  that 
-If  cs.  Dor. 

5.]— American  Wire  Gauge. — So. 
ia  -04(K)m.,  and  So.  ID  S.W.U.  is  -Oi0in„ 
at  exactly  equal  to  18  A.W.G.  So.  18 
lies  between  19  and  20  B.W.G.,  19  being 
I  20  -03oin^H.  C.  HAYCBAl'T. 
>.] — American  Wire  Gauge. — Lock- 
1  Handbook  of  the  Telegraph,"  an  Ameri- 
lication,  gives  A.W.G.  No.  18  bare  oopper 
i ft.  to  the  pound  weight,  and  B.W.U.  H< 
c  to  the  pound.     "  Preacolt's  Elect 


ipal  varnish,  and  add  this  mixture  to  tha  before- 
mentioned  black  paste  till  thin  enough  for  use.  It 
should  not  be  too  thick  when  applied  to  the 
leather.  Two  or  three  ooata  will  be  found 
sufficient,  and  as  it  dries  very  quiokly  the  last  two 
coats    may    be    applied    on    the    same    day.  —  F. 

Walkeu  and  Hyde. 

[65060.]— Pewterer's  Be  pain.— A  suitable 
lolder  may  be  made  thus : — Two  parts  bismuth, 
four  partalead,  three  part*  tin. — P.  Walkke  and 


these   deoeptomatera.    They  merely  consist  of 

string  fastened  to  the  end  of  the  tube  that  is  draw; 

"rom  over  the  wire  core  of  tbe  ooil,  passing  up  to 
nd  fastened  round  a  pulley  that  is  connected  with 
he  finger  on  the  dial  face.  You,  will  readily 
nske  one  from  the  above  suggestion,  I  think.— 
Of.I.SC.S. 
[65063.] — Healing  Leclanche  Topa. — Unless 

the  cells  are  to  be  moved  abont,  do  not  seal  the 
all :  tbey  work  a  lot  better  withoul 


lops  at  all:  I 
."letting  I 


le  carbon  breath e."-M.M.I.Sc.S. 
[66064,]  —  Bunaan  Batteries. — Are  your  sines 
.malgamated  '.'  Three  ISo.p.  lamps,  if  distributed. 
So.— W.  PeBBeX-MAYCOCK. 
[C5064.]— Bnnaen  Batteries.— It's  not  much 
ae  you  trying  to  work  a  lamp  by  batteries;  you 
'ill  find  that  you  will  have  to  recharge  tbem  quite 
wice  a  week  to  have  a  current  strong  enough  to 
light  it  properly.  If  you  amalgamate  your  zincr 
yon  will  find  that  it  will  preserve  them  and  keei 

"' 1  from  turning  black  (that  is,  rub  them  will 

isilvar  and  sulphuric  acid).    I  should  thin! 
you  will  want  quite  a  20  or  25c.p.  lamp  t< 
-*    ind  you  ought 
■  "*i  from  the 
that  youi 
will  last  longer  if  you  take  yi '" 


have  any  light  worth  speaking  of  ;  and  j\ 
to  be  able  to  get  a  current  nttong  enough  ! 
batteries  you  speak  of.    You  will  find  tl 


iug  then 


fumigating  purposes  for  gardi 
Any  large  ironmonger  would  probably  procure  on 
fur  you.  The  fan  arrangement  for  household  us 
ia  very  old.  An  old  friend  of  mine  made  on 
many  years  ago.— T.C.,  Bristol. 

[65065.]— Fan  for  House  Fire.— I  have  had  : 
Clarke's  blower,  auoh  aa  that  scan  by"  Fan  Blast,' 
in  uae  for  nearly  40  years.  I  think  I  have  see] 
tbem  for  sale,  but  very  rarely.  A  larger  kind  ia  ii 
common  domestic  nee  in  the  counties  of  Carlo* 
and  Wexford,  where  it  is  required  for  the  alack 
fires  used  there,  and  is  sold  by  all  ironmongers  in 
that  neighbourhood.  They  are  moat  eflaotive,  and 
far  surpass  the  ordinary  "  puff  and  go  "  bellows. 
The  larger  kind  ia  preferable,  aa  it  allows  the 
operator  to  he  further  from  his  work  and  iti  results 

-C.  B.BisaET. 

[630G6.]— Una  Idee.— Abont  ten  years  ago  a 
Mr.  Terry  exhibited  a  toy  boat  propelled  in  this 
manner,  we  think  in  the  old  Polytechnic,  but  in 
this  east  the  "tnyeau"  was  oranxed  so  as  to  pass 
along  the  keel  to  the  stem.  A  receiver  or  explod- 
ing chamber  was  provided  inside  the  vessel,  and  a 
very  ingenious  automatic  make  and  break  allowed 
of  a  spark  pausing  into  said  receiver  at  intervals  of 
about  thirty  ssconde.  Aa  regards  tbe  practicability 
of  the      ' 


.]—  Cha  tt  ert  on' s  Compound. — Prescott, 

pan ;    and  guttapercha,   S    parts — all    by 
-M.AI.1.SC.S.        *-"-** 
.]— Chattert  oil's  Compound — There  is 

Chstterton'a  compound.    Stockholm  tar, 
j.,  in  proportion  of  1 : 1  ;3.— W.  PEBBE.N- 


'.]—  Chatterton' 

g    ia    the    recipe    given    in    Hoepitaliera 

laire    Pratique  de  1'Electrioien" :  Stock- 

!.   1    part :    rosin,   1   part ;    guttapercha,  8 

P.C.  ALLSOP. 

.)— Blowpipe    Solder.— One    part    tin, 

•J  lead.   Will  melt  freely  nnder  the  Same 

>ipe.— P.  Walkek  asd  Hyde. 

J  -Dye  for  Leather.— Mi  _i  lampblsok 
ts  of  turpentine  to  tha  consistency  of  stiff 
en  mix  .,  gill  of  turps  and  one  pint  of 


amall  canoe  would  be 
onomy  and  advantage  through 
;or.-PKEDK.  WaLKEB 


necessary  to  decom; 
gaa  for  propelling 
applied  with  more  t 
a  good   electric   mote 


[65006.]— Uno    Idee.  — Tha    principal    effi 
would  be  to  make  the  boat  jump  up  vertically  ;  if 
there  were  any  forward  movement,  it  would  prob- 
ably be  followed  by  a  reaction  in  the  asms  manner 
as  the  vertical  motion.— HANKER. 


pense  qn'elle  ne  vac 
pluiieura  fois  de  faire 
mctbode    aemblable. 


obtiendrait  pas  moyeanant  la  settle   bobine  de 
Rnhmkorfi.— 3.  BOTTOKB. 

[65068.1— Bleotrlo  Bell  Earths.— If  yon  have 
anothei  line  wire  you  can  connect  up  to  instead  of 
inal  earth,  yon  can  soon  test  it.  Measure  the 
toe  of  the  eirouit  when  joined  to  earth  and 
inactively.  "  Look  wood."  p.  240,  says,  though, 
ictive  earth  connection  may  often  be  found 
by  searching  without  testing  at  all.''  On  p.  194  he 
aays,  "We  are  aware  tbat  it  has  been  oemmon  to 
ridicule  the  idea  of  insulating  the  ground-wire  ;  it 
'ertbeless,  true  that  a  terminal  ground-wire 
'  fill  thi     " 


inld  always  be  insulated.'' 


11  the  glass 


and  creeping  over  of 
I  notice  stoneware  jars  cause  far  lass  oreep- 
■an  glass  ones  when  put  in  the  same  place 
tried    under    exactly    similar    conditions. — 
M.M.I.3C.S. 
[  65060.  ]  —At  mos i  ph  erlo  Pressure.— Unless  the 


the  ball  was    made    strong   enongh,  and  b..u-  . 

—here,  it  would  not  be  altered    in  shape  in  the 

it;  on  the  other  hand,  if  it  was  thin  it  would 

iply  be  crushed  flat.    Tbaro  ia  an  experiment  (a 

ourite  one  with  lecturers)  of  partly  ailing  a 

cylinder  with  water,  boiling  it  until  the  cylinder  it 

full  of  steam,  and  pouring  on  water  to  condense 

tho  steam,  when  the  veasel  fa  oruahed  flat  by  the 

atmospheric  press nre.— PBISCIPIA. 

[ 6 0069. 1— Atmospheric      Pressure.— Are    all 

he  data  for  thia  question  stated?    What  Supports 

he  copper  sphere  ?     If  it  is  floating  ia  a  fluid  of 

ta  own  density,  it  would  seem  that  it  would  retain 

be  spherical  shape  (the  normal  pressures  meeting 

it   the   centre),  assuming    the    diameter    of   the 

iphere  to  bear  so  amall  a  proportion  to  the  height 

of  the   column  of  fluid  that  the  preaanra  may  be 

taken  ae  thcaameall  over.    If  the  preasure  is  taken 

to  vary  from  tbe  top  of  the  sphere  to  the  bottom, 

the  problem  ia  beyond  me.— BANKED. 

[65O70.]— Income  -Tax.— If  the  owner  of  land, 

ho  ia  also  the  occupier,  reaps  no  profit,  and  his 

come  from  all  sources  is  less  than  £150  a  year, 

I  can  get  a  drawback  on  applying  to  the  Com- 

iasioners  in  proper  form. — B.  Sc,  Plymonth. 


UNANSWERED    QUERIES. 


•'  fHtriil  HSIc\  meat*   mat- 
v  Mimed  In   I\ti  UU,  .ltd  If  *<» 
ts  a/tfnnrdl.     Wt  trail 


<Mn.    Q*a  Engine, 

ifj  exigerait  beauoonp  de 
qn'elle  eeraitmieox  que 


callea  qui  ont  de'jo,  ro 

M.  Janorarski  puurrt , 

Wis.  John   Obey,   F.C.S.,  Analytical  Chemist, 
NewoaaUfron-Tyne. 

[65066.]— TJne  Ides.— Cette  idee,  pour  en  dire 
Is  moini,  est  trfcs  ingeniente,  et  merits  de  la  con- 
sideration. II  est  impossible  de  nier,  que  dans  lea 
conditions  nome'es,  nn  melange  dea  gu  bydrogcue 
at  uxygene  dans  les  proportions  voulna  pour  farmer 


itrerait  en  oombinaiaon.  avee  la  product 

iploaion,  laquella  par  effet  de  la  rc'acti 
_ieroher  le  bateau.     Mail  il  ne  fast  pa 

que  pour  liberer  un  quantitc  suffiaante  das  gas,  on    Persons  employed  behind  the  I 
a  beaoin  d'nn  grand  cc-orsnt  d'tfleetricito,  ce  qu'on   from  using  unprotected  lights. 


American  Bams  and  Lard. — Toe  Nta  1'orl 

Herald  of  the  26th  ult.  contains  an  interestina 
account  of  the  manufacture  of  "  prime  ibam  lard 
from  diseased  and  smothered  hogs.  One  witness, 
who  stated  that  he  bad  only  gone  out  of  the  busi- 
ness because  he  could  not  deal  honestly  in  it* 
admitted  that  he  had  cnt  hogs  into  name,  ic,  well 
knowing  them  to  be  diseased.  The  use  of  cotton- 
seed oil  and  steariuo  in  tbe  production  of  refined 
lard  ia  well  recognised,  but  we  commend  tbe  above 
disclosures  to  the  careful   c 


.ailed  lard. 
Spain-  mm 


lively  use  Am. 


:  be  credited  with  being  tha  first 
nation  to  maxe  it,  by  absolute  legislation,  obliga- 
tory on  managers  of  theatrea  in  Madrid  to  light 
those  buildings  by  eleotrioity,  to  the  total  eiolur 
aion  of  gas.  Sit  months  are  allowed  in  which  to 
carry  out  thiamost  important  refurm.  Alldynamoa, 
engines,  and  motors  of  any  kind  are  to  be  com- 
pletely iaolated  from  tha  main  building,  and 
minute  rulea  are  laid  down  for  their  safe  installer 
tion.  The  supplementary  lights  are  to  ha  oil  lamps, 
mployed  behind  the  scenes  are  prohibited 
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QUERIES. 


.  __     g  Ink  -Will  any  readur  p!a»e 
iug  prees,  and  the  mode,  of  application  7— OHIMicaL. 
[(B0J3.1-Microacopical— Would  any  reader  kindly 

u  I  can  And  no  information  either. iu  Wood's  or  liavlos'i 
booki  ?— No  N.iik. 

[M074.]— Induction  Coll.— I  nave  an  induction  coll 
wound  with  l,o.  18  B.W..*.  cc.  wire  and  lib.  30  H.W.Q 

MTIsuaiit  get  a  spark  from  coll  ?-A*MkTEll.E 
[M07J  j-Fly-TrTheelfor  lathe.— In  tho  purohaas 


the   very  belt  and  cheapest   way  to  gain  a  thorough 
practical  knowledge  0(  tin  abore  I    II  there  any  loatlta- 

III  ninntba'  tuna  gratia  to  any  good  aim  in  thli  business. 


petit. 

.  entity'^ 

lijt    .'.[., i.\,  I  y.     il.-ijiMi'l  ;:i       .,..:i„\'         i\:|.|.i  r    t.i 

eefity.    AlsodeKrltie  simple  .pp*ratua  lor  oomproiiing 

r«W70.l-Preparln,r  Skeleton..— Will  ™i  kind 

log  bone!  V    If  boiled  too  long  they  become  colt!    I  once 


right  In  suppiHlng    that  the  greater  the   length    □ 
le  current  gvncr.ted?-Cuuur>. 
[flSOK]— Barlow  Lena. -I  have  a  teleicnpB.s: 


fle.hr— O.B. 


■  i-fciu-j;  i  to 


felled.    How  1< 


to  reolA  this,  and  utt  alternative  how  to 

Sin.  brick  wall  with  piers  IBIn.  by  loin,  i 
bracket  ateTsry  pier.— J.  B.  a. 


[HOBJ.J-Antrleberrled    Honea-Would  a:_.      . 


ellflied?— B.G.                                                    """" 

ilimpeuing  Hie;  would  oblige.    I 

lelOSl.]-Spuk  Coll— Will  aome  one  kindly  Inform 
me  how  to  ounstraot  a  spark  ooil   lor  mi-llghtlng  pnr- 
pole. 7    Simto!  the  lighten  are  about  3l)yd.  from  the  coll, 

(Or  the  battary.    I  wish  to    know   what    quantity  of    wire 
(Mae.)  will  be  naoetaary.    Aim  elie  ol  core,  and  any 
Other  particular!  that  will  he  ofastUtaBoe  tome, -K.  i.  1). 

tand  bloat  apparatus  for  eluding  gl 
present,  (fleeted  by  air  from   ft  fan 

(fl60e7.I-Tha  Gramoph.one.-1- Referring  to  de- 

.Ti:- I:un  el  *b,-jv.;  <j:i  p.  ■■-■'  .>r    No.    1,1113,  "  B.  It.,"  would 

[rrotype  plate  Ufi  I-  r  iiiip'irac.1!.,  ,u;"l  .toes   it  require  ■ 

hould  the  drum  be  revolted  to  eult  ordinary  oonveraft- 
tfonl-X.  T.Z. 
{««»».]- Coffee  Maker.-Cau  anyone  kindly  oblige 


f  ihe.uup  iioln.  It  that  bat  anything 
t  1>  the  friction  In  pound.  ?— Ituii. 


(«S090.]— Launch  Engine.- 


It  to  iuorenae  Che  power,  not  to  eave   coal.— 
[flW»L]- Zither— Would  a-y    mu.loal   reader    ao- 

nclody^rluirsfor  the  left 


jted  witu 

.■.;j  i;.ji,,:,i:  li 


11  the  return  w 

e,  on  tub 

tjty  togetb 

r  in 

ill  Id  lng  ;  go  bel 

[eiOU.]- Engine  -Won 

d  any  of  onr 

j81t.  ;  J7S([.  1 

ttet  p    i+±!' 

s_».ll  "_J? 

=   7C-68H.P 

If 

hie  ba  nominal 

rF    r 

nglue,    oyllnd 

r     l-.r,..      - 

oka   911.,   d 

DBlB 

would  be' right  for  iui,  a  there  1)  a  slight  difference 
Thoi   etetni   at    !7i  ij  191..'    ht;.l  --   IW!"!    -!■  SJa-ii3  -  3 

quired  to  raise  aoclu.  of  water  from  80°  F.Ur.  to  31i°  f.hr. 
good  quantity  ol  water  to  tolling  poiut ;  but  would  It  save 


nps  throughout  ths  rooms  (1  Intend  to  ruu  li:i>m  d'jeei 

mid  eaoh  lamp  take,  and  which  would  be  the  best  make 
employ!    What  power  would  bs  require!  to  run  JO 


;.  from  the  floor?— AH 


[SiOflS.l-fland  Blast . - 


[Mt>M.J-Btar  K»T%- Wonld  -  FJLA.S."  of  Mm 
ormpondont  oblige  with  answers,  to  toe  fotlowlag 
iieries?    1.  la  thors  a  planisphere  which  presents  usa. 

no  nob  map  published  by  au  Edinburgh  Brm,  bnl  tke 

atalogne  which  glie.  tbe  R.A.  and  docn.  of  all  tat 
akcdoje?    If  the  catilogne  Is  lilt  recant,  DOnld  joj  [tla    I 


I  to  the  naked  eye  and  eitendlng  UP  S.  and  B.  iC  1 

1.   1 1  II I    1 1  I  In  "n  lis in  li  ''  ■ ullal    i 

i,-.  an:  i,it.  m.1  n'.-LiilL.h-n1,  or  10"  on  cither  (Meet 
dlptio?     5.  An  there  any  tabid  In  exljtenc*  let 
the  Italy  conversion  of  R.A.  and  deon.  into  gea«trii 

[uS397.]— Ooppertna:  Carbonw.— "  Sigma."  p.  M, 
his  ■■  Bleotnolty,"  aay. :—- Connect  a    wire   to  the 

Tanging  at  first  for  a  qnlck  deposit  to  P"™t  ani 


"uuf 

"bJiT 

0anrioeaq™ 

M  'uj11  hi 

r j  gtrength  that  i 

[C5 DM.]— Engine  and  Dynamo  —Will  some  on 
gi.u  the  tl.P.  ol  a  UniHc  sllde-ralie  cylinder,  inasnal 

permln 

If  dot  powerful 

oougb,  what  H.P.  a'.  HH0.br* 

throaot 
— B.  T.  HiXPTOH. 

.1-DefleotionofOirdare.— CanFraalCaai 
slndly  replied  at  such  length  u.  my  qasry  aa 
give  me  a  formal,  fur  the  deflection  of  (itlai- 

'    r    Such 


giDtes 


n  batisiaS 


e  theUin.girdtrkil 


10 5100.1— Medical  Ooil— What  type  of  medical  s 
lost  lose  (In  oonuaclion    wit!,   a    q  i„rt   -,i;-   uii:iiK=i 

JurTonte,  or'woqld 

[flSlui.]-Bnglne  and  Boller.-HaTlng  JaB 
jlelod  a  horiiontai  engiue,  fin.  bore  and4fn.itm 
<ish  to  work  it  inooeBifully  from  a  good  boiler.  I  hi 
joiler,  171n.  high  and  luln.  diam,  riTeted,  with  En 
;iiU'-  tlirijuiili  it,  used  ua  terlicsl  ;  but  this  will  nell— 
iteam  fait  enougb.  It  will  only  run  the  euglae  obat 
I  minutes  at  801O.  per  iquaro  Juuh  ;  then  It  u  all  gaav 
« II Home  kind  friend  at]  the  belt  sited  boiler  lor ■■ 


tr'islng  noises  in  my   head  and    ears  and    from  daifMa, 


[6S103.]— Foroad  DratiKht  for  Boiler.— I  wb*  • 


o  dimensions  of  riorhMftf 
oie  fan,  the  boiler  prases 
HUll  alio  be  glad  M  k*»» 
ut  used.in  an  oralnar j  Ha*  , 
y  a  fan  drlien  by  pomt-  j 

lynamo-— WIlIMr.BiBeas  I 
No.  1  U>ncbester  dyuw* 

citing  diam.iind  length  ol  IUI.  cores,  quantlt]raBduha> 

.borough  knowledge  of  mtotuolot  and  good  took  lor  asa- 
ine  not  likely  to  overheat  or  sp.rk.and  would  deam  its 
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i   kind   ol   brnehea?- 


■*  ™  b  preaanre  of 


the  surface  at  pit,  the  ni 
lead  of  oolntnn  of  water. 


liu.    On, 

ud  O  minor.    Tag;  stand  relatt'oly  tbns  I- 
C.U.r. 


-Motor.— To  Mb.  Bottoni  oa  i 
■imp I.  olectrc-uitftor  described  la  N 
ih  in  drUe  a  r,i",  weighing 


it  the 


Agnforthe   ring  HruiLtnrB  describei 
.       ..  the  No.  16  Am.W.Q.  rued  Inwlndin 
IFJf.'iW.  H. 
—  American    Motor-  —  Can    the     mate 

Is  U.j  American 'wire  uatige  the  same  b>  tbi 
?     II  DM,  Whit  ills  will  No.  IS  aim  (American 


d,  Ac,  th*t  would  c 


irsssure.    Also  ilio  and  pitch  of  prop 
— Moat h pi eoen.— Will  any  kind  m 

Alio  how  are  thai  tapped,  and  whit  It 
pipe  repairing  ? — OVMftO. 
— Raior  Setting— Will  any  reader 


Pi  i',  O',  major] 
G.B.D,  major. 

A,  C,  B,  minor. 

B,  1>.  F,  dlnsin. 

IV... ..v.;  L',.j  1... ■.-..■  i: -m. .11  ..[ 
although  1  [all  to  perar 
dlfooulty. 


0. 1, 0,  minor. 
D,  F,  A,  dlmln. 
E.G.  B,  major. 
F,  A,  C,  minor. 

A,'c]a|niajor. 
B,  D,  F,  dlmln. 
lateral  chords  In  either  mod* 


„      ot  the  body  ot  the  microscope  »— e.g.,  roughly 
U  eyepiece,  oroeen  Jin.  with  a  deeper  'eye|M»oo.'  Alio, 

will  glie  It 

definition,  at 

[UUt.]-' 

(3)  per  pound 


«  Mr.  Brans  or 
ultt  ma  ont  ol 

[IS19T.]  —  Hotary  Engine  —  Would   ionie  kind 

th  of  t 

!  right  p 
price  ol  oryitali  and  ash  7— SWIM 

[flSisa.l — Oonderaier  f ar  Steam  Launch. —I  haTe 
"vV,.!!,,,-"';'hil'b,ire,"andBr  want  to  brand  Mow  OB*. 

perfectly  safe  at  601b.  prei 


outlay. 


liter 


—Watch  Repair*— I  hare  a 


t  shaft*  from  old  ro 


— Screw  Catting;.— The 


the  lamps  1 — Cloudy. 

3 — India.ru  bb  or  Solution  for  Water- 
he  bett  aolrentr  lor  Indlambbar  1  Alio  whether 
need  be  Inserted  Ed  the  solution  to  cense  It  tc 
Lolckly  on  being  applied  lor  the  repairing  ol 
i  (oe  wading.— !Un how,  Torrlngton. 
j- Draws-lit  for  Boiler  Farnaoea-— What 


mneh  obliged 

la  an  ertaust  injector  ol  suitable  ilae  for  the  eilitlng  Sin. 

the  engine  7  Will  It  reduce  the  back  pressure  In  cylinders  ? 

functions  ol  a*  on"-n«r  ud  boiler  leader'  of  would  It  b* 
iferable  to  hare  a  separate  injector  to  each  cylinder  with 

I  getany  iacui:m  1...   ■■;■■■  ■:■  t 

would  this  be  necessary  In  either  cue  7      What  height 
■hontd doll Terj  be  noon  water  Una?— B. 
[6J130.]— Auouatlo  Telegraphy.— Which    of  the 

'  single  needle  "  (the  'latter  Instrument.  I  belleTe,  being 


the  depression  of  the  rlgtu-oi 


It  can  be  dlioonne.t-d  by'^rewTng*  h^orew  untlTll 

lamp  bj  this  meaniaelt  Is  to  light  the  gas.    I  hare  not 
seen  anything  of  the  sort  bofore-ha.o  yon?— J.J.  Rath- 

[«1 3 ».} -Cooling-  Water  for  Eng-loe.— I  hare  a 


aer  rary  a  good  deal  In  rjnility 

1— Horaehalr  Manufacture 

—  I   hare    a 

i  for  working  same 7— J,  W.  B 

]— B mall  Finder.— Will  in 

ader  kindly 

body  dntv_. . 

these  irraagementa  affect  (1) 
tloa?— IlIU 
[611136.] -Wo od- Burning  Farnaoea  In  Steam 
Boilertj.— What  Is  thensuarallowanoeol  grate  urea  (1) 
;  (3)  per  pound  of  wood  per  hour  ; 
grated  per  hour  !  Whes-nelgM 
fire-bars  aod_the  crown  of  ear* 


nod.  and  h 


[66 13S. J— Plating  Dynamo.— TO  KB.  BqttOkk.— 

lading  your  reply  I  have  decided  to  replace  tha  present 
rmature  with  one  made  up  of  pnnchlcgs,  61  dlim.u  yon 


length  of 


a  In 


[6S133  ]— Locomotive  Boiler.— 1  in 


leaf  the  ntmoi 


.  A.  Dean, 
J.  Hetbnen,  Hrusing.  11 

it),  H.  O.Hayareft.e 

Uethuen  (nu~- — ■ 
..I,  B.  Green,  _.  . 
Moulder,  and  Henslng  (author's). 

B.J.  Powill.— Black  a 
Wbltei  pawn  and  rook. 


Kill 


i.:"-,.bi 


1— Sheep  Dip. -Will  any  rsaier  kindly  gin 
Ipe  tur  uiiklng  a  good  sheep  dip— liquid  pro 

■1— Accumulator.— Would    Mr.    Bottom    o 

iat*..tc.,an.iooeth»ldi«>PDo°iXiDgeiny^le'u 

I.  Hsinr. 

.)— Farrantsi  Solution— How  Is  the  lolotim 


ip  ?— Gad 


'::J»> 


[6S131.]- Cracking    Noiie    In  Telephonea.- 


[B613(.]— Mtoro.  Eyepiece!.— I  want  to  at  up,  In 

i[i   (..■(. !i,)i[j ;..!,.  ^.-.y.  1. 1-  .  .    <i,ii  ..   ;-'r:i-.  -    Mil  ■■;.■- 

C"  aes,  to  giro  a  fair  range  of  from  11  or  II  diameters  *- 
or  1,000   diameters.    How  far   can    I   adiantngeoni 
depend  upon  eyepieces  t    And  how  far  npon  Tarylng  t 


— 1,  Not 


iws,  and  Slack  Pawn  an 

i be  done  by  1,  BQi. 

1  that  the  additional  prln 

nough  to  offer  h  a  oopyol 

>  mate*  with  Bar.  A.  B.  Skip- 
ay  a  mateb  with  Mr.  Skip- 
Pawn  an*  more.  "Man" 
itincea  jnitlly  hlminoltar- 


is  United  Ulster,  Che  lornior  woo  by  II  b 


..■  Victoria     Inn, 
e  Belfast  ■  lnb 
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ANSWERS  TO  COBRESPONDEITS. 

It  On  HditOb 

tl  II*  Enoueb  Mscniaic,  IBI, 


nbOTB,  whioh  BJS  Only  o[  ind! 

rldual  In  tercet,  and  which.  If  not  adTurtisements  in  them 
selves,  lead  ID  replies  whloli  are.  The  "  Slipennr  Sal 
Column"  uffers  *  cbean  means  ol  obtaining  saob  inlormti 
tlon.  ul  wo  lrat  our  readers  will  arail  thtmHlTcs  ol  1 

The  lollowloa  are  the  initials,  Ao.,  ol  letters  to  hud  n| 


!"j«e* 


Eprs  akd  Co.— Roi 


H.  Dowtett.— K.  P 


most  tulTf  had,  yon  would  not  readily  adopt  what  mine 

(The  wine  put  last  teuton  into  ■  galTaniied  Teasel  it 
not  only  spolit,  but  ab>olutely  poisonous.  It  Is  useless  ; 
throw  It  away.)— T.  W.  D.  (Dipping  them  in  a  p&iw 
ul  lime  Is  one  method ;  oiling  or  waxing  them  another  ; 


"Open  hearth,"  as  a  rule;  but  it  depends  on  what  U 

batlorj  or  ji  dfn..;no  :.;  .1  th.:  iiMi'il  plating  solution  ;  II 
ol  Blue,  the  oilier  it  precipitated  on  them  from  a  sclu- 

!.■■?:  :i  -i.'    L,'  ilj-.l    "    ,:|  ,1.'  '■'        in  i.       i  ■■  :    .[ 

JletaJlorgj,"  published  by  Crosby  Lockwoud  and  Hon.] 
— G.  H.  fi.  A.  (Wo  do  not  tee  what  more  can  he  done, 
Ths'sur  fanes  should  be  cleuu,  the  Qui  applied,  and  then, 
ir  the  ■  hit "  Is  hot  enough,  the  solder  ought  to  now  and 
make  the  joint ;  bnt  jon  must  remember  hat  solder  will 
not  stick  to  cold  lend— the  latter  mnit  be  warmed  up.; 
— 0.  AIlpDIiTOM.  (ill  dupeods  on  how  much  Is  ei 
ponded  in  compressing  tbe  gas.  We  do  not  think  unj 
one  baa  tried  soon  experiment!,  because  the  "eiplu- 

Sj wheel.]— J.  H.  Sii.  vitas.  (Why  not  procure  the  cam. 
.,,ji;.'  -,l  i'»i  .;■■'"    .:!■!  ]■  N!     ■..!■.  '.Vurks.  S5L".K:.tfle 

What  1-to.iJ,  N.-.'  NvrtUToad,  N.?)— ".  W.  J.    (Tin 


the  ancient  superstition  H— STKrm  T.  (Will  ion 

=,m- 

)i".|.!:t.   , 

recipe   glT 

-1bjd"us™c 


urs.  See  Blots  Ho.  1.1— JIotoh.  (Why 
or?  How  .rill  job  ohatfc  the  latter 
aitcryj  id.itl.er,  it  wooln  he  oheapor 
iviu*  iLl-  u,0Icr.,-lIljLtDL*P.    (Why 

ttueoUbeteiibuoksV)— S  a-rniittJElt. 


(We  do  not  s  . 
IndloesoC  tacit  volume.) -ash  rsi-it.  (Kdlsuu'slond. 
speaking  telephone.  See  iailleea.)— CO!'.'  rut  Mas.  i  it 
Is  usually  fi'f-e.';  cut  I)..  Li v ■  i ri : ] 1 1 .^  iiiKliioery.tbB  seed, 


Instance.    The 


"rated  in  Ho.   . 
(4ny    bookaelli 

ir  Halter 


is  made  by  dUsolilng  SO  grains  t 
'■'if  *  plat  tt  dtttllied  fr  lain) 


Buildings."  &  and 

i  possible  to  atuw 
■-■  information  as 
o  fa.  (Probably 
eulpbsta  ol  *ino. 
liter.    At  nay  rata, 


that  Is  *  good  and  harmless  eye-wntor.)— P.  W.  R.  I 
Into  a  steam-boiler.    We  wanted  loflndoutwh 
M.T.S.B.    (eUQelkle'l'-TutbDokofQeAlagr.'sCae. 


Amy.)-SIcrron.    (Whynt 

one  described  f  The  measurements  bare  no  duubt  -c 
worked  out  earelully.  and  we  cannot  spare  space  lor 
replies  to  queries  asking  lor  machines  twice  as  Large 
downtohallas  large.!— Amp  mis.  (Watt's  "Hleotro- 
Uetallorgi,"  Crush;  loutwood  and  Son,  Stationers' 
Hall-coort.  E.C>— J.  J.B.    (There  is  no  lonndatfon  (or 

position  of  the  bediuad.l  —  BsgIXksJK.  (Britten's 
■■  Watch  and  Clockmaker's  Handbook,"  Kent  and  Co., 
Pater moster  row,  or  the  author,  Horological  Institute, 
Northampton  -square,  (Tkrkenweli.)  —  Faux.  (Bee 
indloes,  or  a  letter  on'  tho  rhotnphune  in  So.  1.1W.)— 
LDZ,    (Why  should  It 


"     I  iVLl-    L'   LC 


loUn».)- 
.    (Ifrm 


polishlngO-H.J. 

NothioBbctler  LI 
bora ;  bnt  others 
or  six  thlclmesH 


the  Corporation  am  clue  the  well.becaai 
not  pay  you  tofliiht  the  matter  oat  In  the  Ins 
Wn.  Watt.  (We  hare  had  no  'previous 
Sumtoon  him  lor  the  money  In  tho  County  i 
.1.  (Iassos.  iY»:i™i  eaiily  loot  np  the  q 
at  tli.   Cu^rument Patent  Offhic.    We  can 


BUI 


Every  Man  or  Woman  sufTetluE  from  any  lorm 

fQU  ihDiilJ  b"  rflrniirf.,1  r^.L.f!    F,h)-!:LLrrr  *ft  MJ  T»E,.,n»l    Er**t- 


_..lbs  fomudnl  itw«  bj    mall    frnn.    Lte    EdiSsGllg  offlo-r  In 
Loudon.    All  lateeri  pilous  -111  * 


CS  Diimlwn  c^n  U  \\%A  iluifly,   frioe   ii.   safe  through  any  hnak. 


Bn-h,oii«»ti™,Hd.|, 


NOTICS  TO  SUBSCRIBBBS. 


ISGSSjH*-" 


Hollowiy'n  Ointment— Tula  cooling  Olntmeni 


CHARGES   FOB  ADVERTISING. 

Thlny  Warns 


It  unit  U  torus  In  mini  thai  -  Msalnp*  a«T.ra>a— g 
p-u  in   lh.  ■■  Slip-nur   Ball  Ontaoan/Ul  «J/wr  ■ 

;  r^-h^  tbT.±UU«uf  rro^^^KSS^S 
bar  •niJJ  ha  rnUhl    U  •   TOO.  soul*  hi  sia*,  tM  al 


OUR    EXCHANQH    COLUMH, 

Tie  chargt  for  Zxehtmgt  Notion  it  34.  for  ihtfn. 
St  vordi,  and  3d.  for  tviry  nttrtdxng  S  wnrA. 

Wanted,  good  biok-na-el  hthe.  gap  bed.    Stchiart 
Grood  Tsvlae  Offoroil  (oa>h  or  InstrnnieiiM) 


cDilot,Cbi 


,  mil  i 


SO  In.  Bio  vole.  <■ 

"  Jonnial     of     Llwarpool 

■  Knowl«slaT«."  '•  rols,  complete,  unbound.  Oil 

WABbtnn;  and  Wrlng-lng  Maotilne  tlijlw  i 

WimBhnrit  Machine,  lTin.  J^^_ws£a»»jl«, 

rL>nsv,  ItMhdil*. 
BSin.  Bojal  Mail 

iiin.  Bioyole.  in  good  order,  hollow  lor 
Wanted.  10-bolo  Indicator,  with  bell.  In 
Cupper   Gaaometar   and     Iron  Os«   Bottls,_BJai 
Will  post  '  Invontlon,;  "  B..glne«lnB;,^  or  aojM 


ited.Bcrea-lngTackle.  U-.-Ilh^-.:  EetBBtri: 
(UD,  E^nch  LMha.  back-gear,  (Ude-re^faerriW* 
PorambulatorPlttlnB-a,  Wheels.  Springs. Bigj 
■  in.  Spark    Coll,  will  take  in  aichanga  Eectrjstl 


;    Air  Qnn. 


trlilw.-F. 

link      All-l__„, 

Cold  Genera  Watch,  l*t™ 
1-hDrss  Vortloal  En  gins, 
41o.  Ball,  two  Joor  or  window 
■'  Electrical  Revlcw/joo 
Mln.  Bloyolo.  balls  to  both  i 

Phonograph,  iron  drnm,  pin 
banc  i.  •aTui  i)a-M0  jnuiraa,  si  o« 
Hlaroacope,  beantllal  Instrnm. 


iens,  1,  bnad^n 
[  tO-bble  Is 


li.  In  good  i--..i.'  ■■'* 
re«  cnt  !n  laths.  K- 
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EXTRACTS  FROM  BBROBRON.-IV. 
rpHE  cause  of  this  peculiarity  is  easy  to 
A  graap.  Each  time  a  measurement  is 
taken  the  calipers  open  insensibly,  and  all 
those  openings  united  cause  at  last  a  sensible 
difference.  It  ia  therefore  necessary  to  ob- 
serve eaoh  time  if  the  calipers  pass  with 
equal  ease,  and  for  the  purpose  of  forming  a 
hotter  jndgtnent  they  mnat  not  be  forced  to 
pass,  but  made  to  rest  upon  the  work  by 
holding  them  lightly  and  leaving  them  to 
their  own  weight.  If  they  pass  with  eqaal 
ease  the  test  may  be  relied  on,  yet  it  will  ba 
well  to  return  to  the  place  where  a  com- 
mencement was  made- 
All  these  details  will  appear  over-minute 
to  many  of  our  readers,  who,  in  their  im- 
patience to  turn,  will  think  it  quite  sufficient 
to  cut  the  wood  passably.  Those  alone  who 
have  acquired  a  certain  amount  of  skill  will 
nee  the  necessity  and  importance  of  them. 
But  as  onr  sole  object  is  to  lay  down  those 
principles  which  conduce  to  perfection,  and 
as  we  only  have  in  view  the  instruction  of 
auch  as  have  had  the  least  practice,  we  must 
follow  the  line  which  we  have  marked  oui 
for  ourselves.  How  many  people,  througl 
neglect  of  these  initiatory  principles,  whi 
turn  numbers  of  articles,  even  of  a  compli 
cated  character,  in  which  essential  defects 
are  found,  know  well  enough  where  they  fail, 
and  have  not  the  courage  to  retrace  their 

The  operation  which  remains  it 
to  finish  the  cylinder  can  only  be 
,  plished  after  sufficient  skill  has  been  acquired 
in  the  use  of  the  chisel  to  master  it  ;  and 
that  ia  cutting  the  two  ends  at  right  angles. 
For  this  the  upper  angle  of  the  chisel  is  used, 
or  one  of  the  two  angles  of  a  chisel  ground 
square  across  ;  but  in  this  operation  a  double 
danger  will  be  met  with— hollowing  the  s  * 
if  the  chisel  held  edgewise  on  the  rest 
dine  too  much  outwards  ;  or  rendering  it 
convex,  if  it  incline  too  much  towards  the 
cylinder. 

But,  in  the  latter  case,  the  defect  of  which 
we  have  just  spoken  is  not  that  which 
most  to  be  feared.  There  is,  in  addition, 
risk  that  the  chisel  catching  the  circui 
ference  of  the  circle  may  meet  with  co: 
■iderable  resistance,  and  trace  on  the  cylinder 
a  somewhat  deep  track  in  the  form  of  a 
■crew  ;  which  may  happen  even  with  the 
moat  skilful  juat  when  the  attention  is  re- 
laxed. It  is  easy  to  understand  the  cause  of 
this  accident.  A  lathe  chisel  has  two  bevels, 
the  meeting  point  of  which  is  in  an  ima- 
ginary line  in  the  thickness  of  the  chiso!. 
Thus,  although  the  bevel  which  is  applied 
against  the  end  of  the  cylinder  may  be  in 
the  plane  of  the  circle  which  is  being  traced, 
it  is  no  less  true  that  the  cutting  edge  of  the 
ehisel  is  directed  obliquely  to  the  cylinder 
•uad  that  thus,  however  slightly  the  circum 
ference  of  the  circle  catches  in  this  edge,  tbi 
resistance  jerks  back  the  tool  towards  thi 
bolder,  and  the  attempt  being  continued  ii 
apite  of  his  surprise,  causes  him  to  contiuu< 
to  cut  the  wood,  which  can  only  be  done 
obliquely  by  the  edge  of  the  tool,  which, 
because  of  this  obliquity,  traces 
cylinder  itself  a  line  in  the  form  of 
which  is  already  of  some  length  before  there 
has  been  time  to  cheek  the  tool.  To  avoid 
this  mishap,  it  is  necessary  first  of  all  to  form 
a  chamftr  with  the  chisel  on  the  angle  of 
the  cylinder,  and  with  a  medium-sized  gouge 
to  remove  toe  obliquity  left  by  the  saw-cut. 
In  this  operation  care  must  be  taken,  as  in 
the  preceding  one,  to  raise  the  hand  which 
holds  the  handle  of  the  tool,  so  that  it  shall 
TOIV  JCLVtJ  -  Wo.  UtQi. 


always  find  itself,  right  up  to  the  centre  of 
the  piece,  in  the  direction  of  a  radius  to  the 
circle.  This  difficulty  foils  many  workmen, 
who,  being  unable  to  use  the  chisel,  take  a 
point  tool  ;  but  this  will  not  cut  wood,  but 
only  scrapes  it  ;  instead  of  which,  the  chisel, 
skilfully  directed,  cuts  clean  and  neatly,  and 
even  polishes  the  wood  by  compressing  its 
pores. 

As  it  ia  very  nsefu!  for  beginners  who  wish 
to  learn  to  turn  well  to  exercise  themselves 
a  good  deal  in  catting  wood  skilfully,  we 
think  that  after  having  for  some  time 
turned  cylindrical  work,  they  will  do  well  to 
amuse  themselves  by  turning  handles  for 
their  tools. 

But  as  there  is  a  risk  of  spoiling  the  wood, 
it  is  wise  only  to  work  upon  French  woods, 
like  ash,  service,  maple,  and  others  ;  and  even 
if  it  is  desired  to  practise  upon  birch,  lime, 
or  willow,  it  would  be  so  much  better,  since 
nothing  is  so  difficult  to  turn  as  soft  wood. 
Let  us  see  in  what  way  we  must  set  about  it, 
so  that  all  the  handles  shall  be  uniform.  We 
must  have  made,  or,  if  we  are  well  supplied 
with  the  necessary  tools,  we  must  make  with  a 
plate  of  iron,  about  half  line  thick,  a  gauge  of 
the  form  represented  in  Fig.  0,  the  two  points 
of  which  determine  the  length  of  the  handle. 
A  hole  must  be  made  iu  this,  in  order  to  bang 
it  against  the  wall  when  it  is  not  in  use.  This 
uniformity  of  length  is  not  necessary  ;  bi 
is  agreeable  to  the  eye  when  the  tools 
ranged  in  their  rack.  The  moat  nana!  length 
is  3$in.,  including  the  ferrule.  There  must 
be  cut  from  a  block  of  wood  a  number  of 
billets  or  pieces,  about  4jin.  long,  or  there- 
abouts. These  must  be  cleft  with  a  splitting 
knife,  so  as  to  holdup  to  the  size  of  the  thickest 
part  of  the  handle.  Let  them  all  be  trimmed  up 
with  the  hatchet,  and  then  placed  r  ** 
dead -centre  lathe  (for  as  yet  wt 
supposed  to  have  no  other,  or  that  it 
used),  and  if  sufficient  skill  has  not  yet  been 
acquired  for  tracing  a  circle  at  each  end,  it  is 
to  be  placed  between  the  points  as  nearly 
central  as  possible,  and  merely  by  sight.  The 
centre  point  is  first  of  all  to  be  gently 
screwed  up,  and  motion  is  to  be  given  by  the 
descent  of  the  treadle.  It  wiU  be  readily 
seen  whether  the  centres  are  true,  and  if  " 
eye  cannot  judge,  a  bit  of  red  chalk  can 
brought  near  to  see  if  it  mark  equally  all 
points  of  the  circumference.  If  the  piece  ia 
more  to  one  aide  than  the  other,  a  slight 
blow  of  the  hammer  or  fiat  aide  of  the  chisel 
is  to  be  given  to  that  which  projects,  and  by 
this  means  its  centre  ia  to  be  set  back.  Trial 
is  again  to  be  made,  and  this  proceeding 
peated  until  it  runs  true. 

The  work  is  to  be  commenced  by  making 
with  the  gouge  a  kind  of  pnlley,/,at  one  end, 
eight  or  nine  lines  wide,  keeping  two 
to  receive  the  cord.     For  this  the  least 
some  and  worst  end  is  to   be  selected.     This 
putter  and  the  cord  is  to  be   placed 
Iff i -hand  centre,  as  being  more  cot 
The  haudle  is  then   to   be  roughed  out  with 
the  gouge  along  its  entire  length.     At  the 
right-hand  angle  the  part  which  is  to  receive 
the  ferrule  is  to  be  cut,  and  from  this  point  is 
to    be    traced,    with   the   compasses,   which 
should  have  sharp  points,   a  circle  upon  the 
handle  near  the  pulley,  and  in   tbia  way  will 
be   obtained   a   constant   and  equal  length. 
Care  must   be  taken  that  the  cylinder  ia  of 
convenient   thickness,  and  the   aame  for  all 
the  handles,  especially  towards  the  pulley, 
hich  has  been  reserved. 

A  certain  quantity  of  brass  ferrules  should 
be  procured.  One  must  be  selected.  The 
inside  angle  of  one  of  its  ends  is  to  be 
hamfered  wiiti  a  half-round  file, and,  taking 
fith  a  pair  of  in-and-out  calipers,  known  as 
i  "  dancing  master,"  the  exact  size  of  the  in- 
side of  the  ferrule,   there  will  be  obtained, 

the  other  end   of  the  calipers,   the  thick- 

ss  of  the  tenon  which  has  to  enter  it. 
There  must  be  traced  upon  the  cylinder  with 
the  angle  of  the  chisel  the  length  of  the  fer- 


rule ;  then,  with  a  gouge  of  medium  size, 
almost  as  much  of  the  wood  is  to  be  removed 
aa  will  reduce  it  to  the  required  thickness. 
Tbe  part  against  -which  the  ferrule  will  rest 
must  be  cut  at  right  angles,  or  even  slightly 
hallowed, and  lastly,  with  the  chisel,  the  tenon 
is  to  be  finished  to  the  required  sizi — that 
is,  a  little  larger  than  is  indicated  by  the 
calipers,  ao  that  it  will  enter  with  difficulty. 
Without  this  precaution,  when  tbe  summer 
heatahall  have  dried  the  wood,  it  will  beacom- 
raon  thing  to  find  tbe  ferrules  on  the  work- 
bench or  on  the  tool- rack,  and  readily  leaving 
their  handles.  It  is  for  this  reason  that  very 
dry  wood  ought  to  be  used  for  this  purpose. 
To  tnrn  this  tenon  with  the  chisel,  it  is  neces- 
sary to  have  acquired  much  dexterity  with 
this  tool,  for  should  the  hand  Bhift  a  little, 
or  should  the  workman  not  be  certain  to 
turn  tbe  work  accurately  round,  the  ferrule 
will  Buffer  by  it,  as  can  be  readily  seen. 
Beginners  will  do  well  to  complete  the  tenon 
with  a  chisel  of  one  bevel — i.e.,  with  auch  as 
is  nsed  for  Bcraping  hard  wood  and  shell. 
This  chisel  should  be  accurately  sharpened 
and  presented  to  the  tenon  almost  radially, 
slightly  above  the  centre,  and  a  very  light 
cot  is  to  be  taken.  . 

If,  however,  very  soft  wood  is  turned,  as 
lime  or  other,  this  last-named  chisel  can 
never  be  used.  Theae  woods  must  be  abso- 
lutely cat.  The  ferrule  ia  to  be  set  on  end, 
tbe  coned  part  above,  upon  a  stake,  anvil,  or 
other  hard  and  flat  body.  The  handle,  which 
is  supposed  to  be  of  proper  thickness,  is  to 
be  introduced  and  made  to  enter  by  striking 
the  opposite  end,  and  this  is  to  be  continued 
until  the  ferrule  rests  equally  upon  the 
shoulder  of  the  tenon  that  lias  been  made. 

It  is  to  be  returned  to  the  lathe,  and  if  the 
work  has  been  well  done  the  ferrule  ought  to 
run  trne,  or  very  nearly  so.  If  this  ferrule 
has  been  polished  or  ornamented  with  bead- 
togs,  and  the  use  that  has  been  made  of  it 
has  not  injured  it,  it  may  be  left  as  it  is.  It 
is  necessary,  however,  to  see  whether  the 
part  that  waa  placed  upon  the  stake  or  anvil 
has  not  been  bruised  :  if  ao,  a  light  touch 
can  be  given  with  a  point  tool  at  that  part  to 
restore  the  end,  and  then  a  light  touch  of  the 
same  tool  to  take  off  tbe  sharp  angle.  Aa  in 
this  operation  of  fitting  on  the  ferrule  care 
ahould  have  been  taken  not  to  damage  the 
centres  by  striking  them  with  the  hammer, 
the  piece  can  be  put  back  into  the  lathe  ;  and 
if  the  strain  which  it  has  had  to  undergo  has 
slightly  thrown  it  out  of  truth,  which  will  be 
readily  perceived  by  lightly  presenting  to  it 
a  small  gouge,  it  must  be  struck  with  a  mallet 
ear  tbe  end  which  is  damaged  on  the  part 
hich  projects  too  far.  After  this  the  handle 
in  be  completed  in  the  lathe. 
We  cannot  here  determine  tho  shape  to  bo 
given  to  handles  for  the  workshop.  That 
depends  wholly  upon  taste.  Some  prefer 
them  entirely  straight,  and  others  give  them 
a  different  profile.  It  appears  to  us  that  the 
form  given  them  in  Fig.  10  is  sufficiently 
satisfactory.  Besides,  the  enlarged  part  that 
ia  Been  there  offers  a  convenient  grip  to  the 
hand  while  the  fingers  grasp  tbe  smaller  part. 
Suppose,  then,  that  this  form  ia  adopted, 
and  that,  at  tbe  point  at  which  we  have 
arrived,  tho  bit  of  wood  fitted  with  its  ferrule 
ia  of  cylindrical  form  of  tbe  required  size, 
nothing  remains  but  to  give  it  the  chosen 
ihape.  With  a  gouge,  all  the  wood  that  ia 
n  excess  is  to  be  removed  :  it  is  to  be  gauged 
from  time  to  time  with  the  calipers  at  con- 
venient distances  from  tbi  fi'rrulu,  so  that  the 
hollows  and  swellings  may  be  uniform,  and 
little  by  little  tbe  piece  is  to  be  brought  by 
the  gouge  to  very  nearly  the  desired  form.  At 
this  point  the  length  which  is  to  be  given  to 
the  handle  is  to  be  verified  anew  with  the 
compasses  by  placing  one  of  its  points  in 
contact  with  the  ferrule,  and  tho  other  near 
the  bobbin,  and  it  is  to  be  finished  to  (he  ca- 
lired  form.  If  desired,  there  may  be  made 
before  the  wdctfjs(>aH&  ^q  ■&»  VKt^K\w 
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close  to  it,  a  little  beading  which  relieves  it 
gracefully.  It  is  made  with  the  chisel  as  a 
finish.  When  the  handle  has  been  roughed  out 
by  the  gouge  to  nearly  the  desired  shape, 
it  most  be  completed  with  the  chisel.  It  is 
on  the  hollowed  part  and  on  the  boss  near 
the  ferrule  that  it  is  so  necessary  to  be  able 
to  Dse  the  chisel  right  or  left.  Wherever  a 
swelling  is  to  be  made,  it  is  the  part  nearest 
to  the  lower  angle  of  the  chisel  that  is  to  be  , 
used,  and  a  complete  revolution  must  not  be 
made  at  each  stroke  of  the  chisel ;  but  the 
tool  most  be  turned  during  snch  revolution, 
so  that  at  each  stroke  of  the  foot  or  treadle 
the  chisel  shall  traverse  the  rounded  part. 
If  it  is  worked  in  any  other  way,  there  will 
be  visible  upon  the  spherical  or  spheroidal 
part  as  many  flat  places  as  there  have  been  ! 
strokes  of  the  chisel.0 

First  of  all,  then,  the  wood  must  be  cut 
from  a  to  &  (Fig.  10,  Plate  II.),  because  the  ; 
"fibres  run  downwards  ;  then  from  c  to  6  for  I 
the  same  reason,  and,  except  after  long  prac- ' 
tioe,  the  two  cuts  down  to  the  bottom  of  the 
hollow  b  will  not  be  made  to  meet.  Nothing 
is  more  difficult.  The  chisel  must  then  be 
brought  back  to  round  oft  from  e  to  d,  and 
with  the  lower  angle  of  the  chisel  the  spring 
of  the  base  of  the  little  beading  is  to  be 
formed,  which  should  not  be  more  than  two 
lines  wide,  and  this  spring  is  but  the  acute 
angle  formed  by  two  circles  touching  each 
other.  The  beading  being  of  small  diameter, 
should  be  also  cut  with  the  lower  angle  of 
the  chisel— that  is  to  say,  that  it  should 
occupy  of  it  no  more  than  a  half-line  from 
the  extremity  of  the  edge  which  cuts  the 
wood,  and  the  chisel  must  always  be  traversed 
as  the  treadle  descends.  We  cannot  reiterate 
the  fact  too  often,  that  nothing  is  so  difficult 
as  to  round  off  Well,  and  specially  very  small 
mouldings.  Whatever  the  work  of  this  nature 
yon  may  give  to  a  man  who  calls  himself  a 
turner,  if  he  can  level  a  cylinder  accurately 
and  round  aft  a  beading  or  an  ogee,  he  has 
everything  proved  in  his  favour  :  he  cuts 
wood  well ;  but  it  is  necessary  to  see  him 
work,  for  very  frequently  such  persons 
rectify  with  sandpaper,  or  other  means,  the 
defects  which  their  want  of  skill  has  left 
upon  tha  work. 

0.  J.  L. 


oorporated  these  ingredients,  the 
dried  and  treated  in  a  gas  fnrnaoe  similar  to 
that  in  use  for  melting  platinum  and  refractory 
metals  :  it  is  a  vessel  lined  with  lime  and 
having  an  aperture  on  one  side  by  which  a  jet 
of  coal-gas  mixed  in  due  proportion  with 
oxygen  gas  is  projected  into  it.  The  Same  fills 
(he  chamber  and  raises  it  and  its  contents  to  a 
very  high  temperature.  The  mixture  of  alu- 
ninium  salt  and  carbon  ia  spread  in  a  thin 
ayer  over  the  lower  part  of  the  chamber,  and 
the  flame  plays  over  it  The  gases  supplying 
the  jet  are  so  adjusted  that  the  ooal-gas  is  some- 
what in  excess,  and  therefore  tha  carbon  is  not 
burnt  out  of  the  mixtnre.  When  the  highest 
temperature  which  the  furnace  will  yield  is 
attained  the  operation  is  completed ;  the 
■lnminium  in  the  mixture  is  then  completely 
reduced,  but  remains  in  intimate  mixtnre  with 
the  carbon.  At  the  end  of  this  operation  the 
fnrnaoe  is  closed  and  allowed  to  get  cold.  The 
powder  is  then  mixed  with  about  twenty  times 
its  weight  of  finely-divided  cast  iron,  and  the 
mixture  melted,  preferably  in  a  pot  and  furnace 
nch  as  are  used  in  steel  melting.  In  this  way 
an  iron-aluminium  alloy  is  obtained.  Some- 
times, whennrich  alloy  is  required,  the  process 
is  repeated  several  times,  the  same  iron  being 
employed  over  and  over  again.  In  a  similar 
manner  alloys  of  copper  are  obtained  by  sub- 
stituting that  metal  for  iron  in  the  melting 
iperation.  The  iron  or  copper  may  be  added 
to  the  original  charge  of  the  gas  furnace,  but 
it  is  preferable  to  operate  in  the  manner  de- 
scribed. Other  alloys  may  be  made  by  like 
methods.  Sometimes,  in  order  to  produce  at 
operation  a  rich  alloy  of  aluminium  and 
i,  ferro-oyanide  of  alumina  is  used,  which  is 
heated  in  a  gaa  furnace  in  the  manner  de- 
scribed and  either  alone  or  in  admixture  with 
carbon  or  cast  iron,  or  either  of  them.  As  in 
these  operations  a  very  high  temperature  is 
required,  the  patentee  prefers  to  heat  the  oxygen 
gas  with  which  the  flame  is  urged  by  passing 
it  through  earthenware  pipes  heated  to  a  dull 
red. 


at  9  a, 

on  the  10th,  with  Saturn  at  the  same  hour  on 
the  16th,  with  Mars  at  11  p.m.  on  the  Slat,  and 
with  Jupiter  at  7  a.m.  on  the  25th. 

Is  a  Morning  Star  at  thabeginntng  of  Hay,  but 

comes  into  superior  conjunction  with  the  Sun 
t  midnight  on  the  10th,  after  which  of  course 
the  planet  travels  to  the  East  of  him,  and  be- 
comes an  Evening  Star.  His  angular  diameter 
i  5"  np  to  nearly  the  middle  of  the  month, 
■Then  it  increases  to  5'2",  and  so  on  to  6'4"  by 
the  end  of  it.  At  this  time  Heronry  ia  easily 
pioked  up  with  the  naked  eye  after  sunset  over 
the  N.W.  by  W.  part  of  the  horizon,  and  pretty 


THE  PR0DUCTI0H  OF  ALUMINIUM- 

ALTHOUGH  so  many  patents  have  been 
_  recently  taken  out  for  the  production  of 
alnminium,  and  the  Cowles  process  is  being 
worked  extensively,  there  seems  no  lack  of  in- 
vention in  connection  with  this  metal,  which, 
if  it  could  be  put  upon  the  market  at  a  1*»- 
price,  would  revolutionise  some  industries.  Mr. 
Cleaver,  of  Stock  well,  has  recently  patented  a 
process  in  which  he  takes  alumina  and  dissolves 
it  in  sulphuric  acid,  absorbing  the  sulphate  of 
alumina  obtained  with  finely -powdered  carbon. 
When  dry  the  mixtnre  ia  highly  heated  out  of 
contact  with  air.  A  reduction  of  the  alumina 
salt  takes  place.  The  material  thus  obtained 
is  mixed  with  iron  in  a  divided  state  such  as 
cast-iron  filings,  and  the  mixtnre  raised  to  a 
temperature  sufficient  to  melt  the  metal,  when 
an  alloy  of  aluminium  and  iron  is  obtained. 
Similarly  aluminium  may  be  alloyed  with  other 
metals.  The  patentee  also  employs  the  ferro- 
ayanide  of  aluminium,  and  obtains  an  aln- 
minium-iron  alloy  by  highly  heating  this  aalt 
either  alone  or  together  with  iron  and  carbon. 
Copper  may  be  added,  and  so  an  aluminium 
bronze  is  obtained.  As  high  temperatures  are 
required  in  some  of  these  operations  a  furnace 
is  used  in  which  the  combustion  is  urged  by  a 
supply  of  oxygen  gas.  The  patentee  prefers  to 
dissolve  the  alumina  in  sulphuric  acid,  so  as  to 
obtain  a  solution  of  sulphate  of  alumina,  and 
mixes  this  solution  with  finely -powdered  carbon 
(preferably  good  lampblack)  in  the  propor- 
tion of  one  part  of  carbon  to  four  parts  of 
sulphate  of  alumina.    Having  thoroughly 
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I'll  r,6  r,i-so„, 
e!n  5G  25    " 

hum  11-41  „ 

16111  56  11-29  „ 

21111  56  24-77  „ 

26J11  56  51-06  „ 
31  11  57  29-42 


At  Greenwich  Mean  Noon, 


££.*    "aS**      Sidereal 
A  T^' 


2  36  17 

2  55  31 

3  14  50 
3  34  42 


hum. 

15  17  351  2  S'J  2:!-;.:l 
10  !  3  69 

IS    3  49  ;  3  IS  +H-US 

15  St!  .  3  38  39 

19  52     3  58  13'61 


56'42 
10  I  4  37   39  31 


The  method  of  finding  the  Sidsraal  Time  at 
Mean  Noon  at  any  other  Station  is  described 

i  page  483  of  Vol.  XLVI. 

Watch  should  be  kept  for  the  small  suuspote, 
which  appear  at  uncertain  intervals. 

On  and  after  May  22nd,  there  will  be  no 
night  in  any  part  of  the  United  Kingdom. 

The  Moo* 
Enters  her  Last  Quarter  at  lib.  47'lm.  p.i 
May  2nd,  aad  ia  New  at  la.  2t'5m.  ia  the  early 
morning  of  the  11th.  She  will  eater  her  Firm 
Quarter  at  llh.  51m.  at  night  oa  the  ISth 
and  be  Full  at  lh.  401m.  pjn.  on  the  26th. 


14 

Si 

Right 

Declination 

Souths. 

Ascension. 

North. 

h.    m. 

h.    m. 

1  66-4 

10    22-6 

11     17-2  a.m. 

14    29-3 

11    36-1    „ 

11 

the  Sun. 

16 

4     1-6 

21    43-7 

0    23-1  p.m 

21 

4  461 

24      6-4 

26 

5  28-0 

25    21-2 

1      M    „ 

31 

e  5-4 

25    36-9 

1    27-5    „ 

Tbe  considerable  arc  thus  described  by  Mer- 
inry  begins  on  the  northern  portion  of  Cetns, 
extends  right  across  Aries  and  Taurus,  and  ter- 
minates in  Gemini  to  the  N.W.  of  ij  in  that 
constellation.  He,  however,  approaches  no 
conspicuous  star  in  any  part  of  it.  He  will  te 
in  conjunction  with  Neptune  at  8  ajo.  on  the 
15th. 

Venn* 
Is  a  morning  atar  throughout  May,  but  is  ia 
insignificant  object,  becoming  more  and  man 
;iubous,  decreasing  in  diameter  from  10-4"  to 
98",  and  being,  in  short,  in  a  poor  position  alto- 
gether for  the  observer  with  the  teleaoops, 
Xothing  oan  be  more  striking  than  the  differ- 
ence between  the  insignificant  aspect  she  aow 
presents,  and  that  sise  and  brilliance  of  hat 
disc  which  attracted  such  universal  attentiw 
last  November. 


Bight 


:» 


is-2 


19       13-3 


11     10-7 


Qence  it  will  be  seen  that,  starting  front* 
point  in  Pisces,  Venus  will  travel  through  a 
small  part  of  Cetus  and  through  Arias,  tenri- 
oating  her  path  in  Taurus,  ssme  distance  to  the 
south  of  the  Pleiades.  She  traverses  a  oompanv  ! 
Lively  blank  part  of  the  Sky.  I 

Kara 
Is  visible  throughout  the  working  hours  of 
the  night,  but,  of  course,  his  present  oppositioa 
is  not  one  in  which  he  is  in  the  most  favour- 
able position  for  the  observer.  His  angular 
diameter  decreases  from  17'7"  on  the  1st  to 
1 47"  by  the  last  day  of  the  month,  and  heaven 
'  is  to  show  faint  traces  of  gibbosity. 


f  After  midnight  on  the  25th, 


The  curiously  -twisted  path,  fadjksatjai '  by  tbs 
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r  approaches  to)  Fixed  Stan  tar  the  Moeia. 


50Sogittarii 

31  Capricorni 
SI  Geminornm 

il  Cancri 
B.A.C.  3996 
b  Virginia 
<l  Libne 

B.A.C.  5700 
31  Sagittatii 
20  Capricorni 


n  o  „ 

12    57   , 
10    52    ,. 


Bright 

Bright 

N.  by  B. 

Dark 

N.N.E. 
Dark 
Dark 
Dark 
Bright 
Bright 
Bright 


Bright 

Bright 
Bright 
Bright 
Dark 
Dark 
Bark 


Jupiter's  Satellites. 


5a-,  & 


Eolipse  ;  Oo  Ocoultatdon  ;  Tr  Transit  of  Satellite  ;  3h  Transit  of  Shadow  ;  D  Disappeai 
i  B  Reappearance;  I  Ingress;  E  Egress.  The  printing  of  a  phenomenon  in  italic/ 
HM  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or 
lpiter  s  proximity  to  the  horizon. 


3  ephemeris  lies  between  8  and  y  Virginia, 
h.  p.m.  on  the  5tb  Mars  will  be  inoonjnno- 
with  Uranus,  35'  north  of  that  planet. 

■a  into  opposition  to  the  sun  at  5h.  a.m. 
he  22nd,  and  although  he  will  on  this 
mt  be  as  favourably  placed  for  observation 
will  be  this  year  at  all,  this  is  saying 
little  j  iuasmnch  as  from  his  considerable 
i  Declination  ha  is  in  a  very  poor  position 
d  for  telescopic  scrutiny.  His  equatorial 
Bter  increases  from  41-6"  when  the  month 
i,  to  42-4"  by  its  close. 


xting  thus  from  a  point  to  the  east  and 
e  to  the  south  of  0'  Scorpii,  Jupiter  travels 
rarde  towards  that  star,  with  which  he  is 
i  junction  (only  2"  north  of  it)  at  2h.  a.m. 
»21at. 

and  Souths  now  in  bright  sunlight ;  so 
seen  at  all  mnst  be  caught  In  the  wort  at 


oon  as  ever  it  is  dark  enough.  His  angular 
qnatoiial  diameter  diminishes  from  16  -2"  ~~ 
lay  1  to  16-4"  by  the  end  of  the  month. 


20  30-5 
20  25-8 
20    20*6 


Whenoe  it  will  be  seen  that  Saturn  is  in  that 
blank  region  of  Cancer  to  the  west  of  the 
Prresepe.  He  is  travelling  on  the  whole  in  the 
direction  of  S  Cancri. 

So  few  of  the  greatest  eastern  elongate 
of  Saturn's  Five  Inner  Satellites  will  be  visible 
at  Greenwich  that  it  would  be  useless  to  tabu. 
late  them.  They  are  as  follow.  Tethys  on 
the  2nd,  at  10'1  p.m. ;  Rhea  on  the  3rd,  at 
11-2  p.m.;  and  Enceladus  a  little  later,  at 
121  p.m.  Dione  early  the  next  morning  at  1-9  : 
and,  finally,  Enceladns  on  the  10th,  at  3-9  p.m. 


Is  now  visible  during  a  good  deal  of  the  night ; 
bnt  as  he  has  South  Declination,  should  be 
looked  at  as  nearly  as  may  be  about  the  time 
of  his  Meridian  passage.  His  angular  equatorial 
diameter  diminishes  quite  insensibly  from  1" 
on  tie  lit  of  the  month  to  38"  by  the  31st, 


Bight 

Ascension. 

Declination 
South, 

Souths. 

h     m. 

h.    m. 

I 

12  53-0 

4     65-8 

10    120  p.m. 

6 

12  52-3 

4    51-9 

9    BIT    „ 

11 

12  51-7 

1    43-2 

9    31-3    „ 

16 

12  111 

4     45-0 

9     11-2    „ 

21 

12  50-7 

4    421 

8    5M     „ 

12  50-3 

4     39-7 

8    31-0    „ 

31 

12  49-9 

4     37-7 

8     110    „ 

junction  with  I 

been  referred  to  above,  under  the  heading  of 
that  planet. 

Neptune 
Comes  into  conjunction  with  the  Sun  at  10  a.m. 
on  the  20th,  and  is,  of  course,  wholly  invisible. 

Shooting;  Star* 
Are  not  very  plentiful  in  May.    The  nights  on 
which  a  watch  for  them  will  most  probably  be 
rewarded  with  success  are'  the  1st  and  2nd  ; 
the  18th  and  the  30th. 

Oreenwioh  Sean  Time  of  Southing  of 
Ten  of  the  Principal  Fixed  Stars  on 
the  NIg-ht  of  May  1st,  1888. 


Star. 


Souths. 


■  Urea:  Majoris 

c  Crate ris  

6  Corvi 

y1  Virginia       

a  Canum  Yenatiooram 

Spica  Virginis 

ij  Ursa:  Majoris 
Aroturus         

a  Coronx  BoreoliB     ... 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in  the 
above  list  for  any  other  night  in  May;  as  also 
that  of  determining  the  local  instant  of  its 
Transit  at  any  other  station,  will  be  found  on 
p.  40*  of  VoL  XL VI. 


s 

16    5-41  p.l 

9  23  23'03    „ 

54  59-87    „ 

10 

9  4579    „ 

10  38  11-48    „ 

1  57-93    „ 

11 

2<J  18-65    ., 

3  21-10    „ 

\i 

48  29'36    „ 

IMPROVED  DRY  PLATXB- 

A  BATHER  novel  improvement  in  dry 
plates  to  be  developed  by  dipping  in 
water  alone  has  been  patented  by  Mr.  A.  J, 
Bonlt,  of  323,  High  Holborn.  The  plates, 
previously  covered  with  emulsion  and  dried, 
ore  coated  on  the  book  with  developing  sub- 
stance rendered  adhesive,  and  preserved  against 
oxidation  by  the  following  process  *-The  back 
of  the  plate  is  entirely  covered  with  lb  e  follow- 
ing mixture  :  Pyrogallio  acid  or  other  suitable 
reducing  substance,  10  grammes  ;  salicylic  acid, 
1  gramme;  gum-arabic,  dextrine,  gelatine, 
collodion,  or  other  varnish-like  substance,  10 
grammes  ;  alcohol,  5  cubic  centimetres  ;  water, 
20  cubic  centimetre  a. 

The  plates  are  dried  at  ordinary  tempera- 
ture, and  the  negative  is  developed  by  im- 
mersing the  plate  in  water  containing  a  small 
quantity  of  ammonia.  The  proportions  of  the 
mixture  may  vary  according  to  the  quality  of 
the  emulsion.  The  addition  of  ammonia  may 
be  rendered  unnecessary  by  coating  one  half  of 
the  back  of  the  plate  with  the  above-described 
mixture,  and  the  other  half  with  a  liquid  ob- 
tained by  digesting  a  solution  of  sugar  of  25 
per  cent,  with  an  excess  of  slaked  lime  by 
filtering,  and  then  adding  to  1UU  cubic  centi- 
metres of  this  liquid  15  grammes  of  sugar  and 
25  grammes  of  gum-arabic  The  plates  are 
dried  at  ordinary  temperature,  and  the  negative 
is  developed  by  immersing  the  plate  simply  in 


AN  APPARATUS  FOR  COMPARISON 
OF  COLOUR  TINTS. 

THERE  lately  appeared  in  the  Abstract  of 
the  Pracredingt  of  the  Chemical  Society 
an  account  of  the  above  apparatus  that  was 
exhibited  before  the  Society  by  Mr.  A.  W. 
Stokes,  F.I.C.    The  i^^nt?a  ■»«&  w^ta-u^ 
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devised  (or  Nesslerisihg  in  water  analysis,  bat 

us  of  use  in  saoh  Operatione  as  determination  of 
lead  in  water,  carbon  in  iteel,  colour  of 
sugar,  fcc 

Whenever  it  is  necessary  to  compare  a  number 
nf  depths  of  tint  with  one  another,  it  is  very 
inconvenient  to  have  to  make  up  a  large  series 
of  standard  tints.  The  apparatus  devised  by 
Mr.  A.  W.  Stokes  obviates  this  necessity.  By 
reference  to  the  annexed  diagram  it  will  be  seen 
to  consist  of  a  base-bjard,  on  which  lies  a  sheet 
of  white  opal  glass.  Placed  obliquely  a  little 
way  above  this  is  a  sheet  of  oolonrless  glass,  on 
which  rest  the  Nessler-tubes  containing  the 
notations  whose  tints  are  to  be  compared.  The 
month  ends  of  these  tubes  reoline,  towards  the 
observer,  in  grooves  hollowed  in  a  horizontal 
bar.  This  bar  is  supported  by  two  pillars,  on 
one  of  which  slides  a  ring  clasping  a  calibrated 
glass  tube  ;  this  tube  has  a  side  tubular*  at  the 
base,  and  is  thus  by  means  of  a  short  india- 
rubber  tube  connected  with  a  simitar  but  uu- 
ca-libratsd  tube  resting  on  the  glass  plate. 


dilated  np  to  the  top  mark  with  water,  if  this 
Cube  be  raised  in  its  eliding  collar  its  standard 
notation  will  flow  into  the  tube  resting  on  the 
glass  plate.  The  movable  tube  is  so  calibrated 
as  to  show  how  much  liquid  is  present  in  the 
tube  oonnected  with  it.  Hence,  if  a  Nessler- 
tabs  containing  liquid  of  an  unknown  depth  of 


tint  be  placed  beside  the  tnbe  resting  on  the 
glass  plate,  and  the  tnbe  in  the  sliding  ring  be 
raised  or  lowered  till  the  tints  agree  in  the  two 
tabes  that  re~t  on  the  glass  plate,  a  simple  in- 
spection of  the  level  of  the  liquid  left  in  the 
calibrated  tube  will  give  the  quantity  of 
standard  colour  the  unknown  solution  is  equal 
to.  The  distance  apart  of  the  grooves  in  the 
horizontal  bar  is  the  average  width  between  the 
eye »,  so  that  ae  the  months  of  tubes  He  inclined 
towards  the  observer,  and  the  light  is  reflected 
np  from  the  opal  glass  through  the  full  length 
of  the  tabes,  observations  are  easily  mode.  As 
shown,  the  apparatus  will  take  three  tubes  for 
compntison  with  the  standard  colour,  bnt  it 
may  readily  be  made  to  take  an;  number.  By 
putting  a  similar  pair  of  connected  tabes  on 
the  other  bar  an  unknown  tint  might  be  placed 
between  two  known  depths  of  tint.  A  small 
slip  of  wood  is  fixed  along  the  glass  plate  to 
Keep  the  tabes  in  an  inclined  position.  By 
placing  blackened  cards  in  front  and  behind 
the  tubes  light  might  be  prevented  from  enter- 
ing the  tubes  except  from  the  bottom.  The 
apparatus  is  simple  and  readily  cleaned. 


SOME    EXPERIMENTS    WITH    AN 
ELECTRQ-MAGNElY 

MANY  very  interesting  and  instructive  experi- 
ment* may  be  tried  by  means  uf  an  electro- 
msguet  having  a  length  of  bin.  or  Gin.,  and  capable 
of  sustaining  a  hundred  pounds  or  so.  The  ex- 
perimenter sbould  make  his  own  magnet.  If  be  ii 
tba  ponessor  of  tools  and  a  lathe,  anil  understands 
working  iron,  let  him  bend  hi*  U-shaped  bar 
square  off  its  ends,  turn  two  wooden  spool*  suited 


nate,  it  is  possible  the  hint*  here  given  may  he  of 
some  service.  It  often  happens  that  a  blacksmith 
is  not  available,  or  a  bar  of  the  right  »ixe  is  not  at 
baud.  To  avoid  difficulties  of  this  kind,  the  core 
of  the  magnet  is  made  of  twenty  thiaknessei  of 
ordinary  lin.  hoop  iron,  about  ^in.  thiok,  thus 
nrnkinu  a  rectanenlar  U-shaped  core  lin.  aqnare. 
the  magnet  may  be  6in.  long, 


and  the  distance  beti 

Tbe  pieos*  of  hoop  i 
fitted  one  over  the  othi 


is  4in. 


e  readily  bent  and 


one  being  fitted  to  and  supported  by  s  rectangular 
wooden  blook.  When  the  oore  has  reached  tbe 
required  thickness,  the  layer*  of  which  it  is  formed 
are  fastened  together  by  mean*  of  iron  rivets  pass- 
ing through  holes'  traversing  the  entire  series  of 
iron  strips  near  the  ends  of  the  sure.  If  it  is  in- 
convenient to  seonr*  the  layers  in  this  way,  they 
may  be  wrapped  bom  the  extremities  down  to  the 
angles  with  very  strong  carpet  thread  or  shoe 
thread,  and  afterwards  coated  with  ahellao  varnish, 
wbieh  bold*  on  the  thread  and  assists  in  Dementing 
the  whole  together. 

The  extremities,  a  a,  of  the  cor*  must  be  Sled  off 
squarely,  and  tbe  yok*  is  to  be  clamped  to  the  bas* 
d  by  the  clip  c,  which  may  be  made  of  hoop  iron  or 

To  the  arms  a  a  ar*  fitted  ths  coils  b  b,  which  are 
formed  by  the  aid  of  the  device  shown  in  Fig.  2. 
This  divine  consists  of  two  wedge-shaped  wooden 
bars,  AB,  which  together  form  a  oar  a  little  larger 
than  the  oore  of  the  magnet,  and  two  mortised 
heeds,  C  D,  fitted  to  ths  bar  with  a  space  of  4Jin. 
between  them.  The  head  D  is  provided  with  a 
screw  fur  elamping  the  wedge  bars  A  B,  and  with 
an  aperture  a  for  tbe  inner  end  of  the  wire.  The 
beads  are  lined  with  thick  paper,  and  the  bar 
between  the  heads  Is  covered  with  a  single  thick- 
ness, E,  of  heavy  paper. 

The  winding  i*  begun  by  passing  the  end  of  the 
wife  (No.  16  aopper  cotton -covered  magnet  wire) 
through  the  aperture  a,  allowing  it  to  project 
about  3in.,  then  winding  the  wire  evenly  over  the 
bar  from  one  end  toward  the  other  until  the  head 
reanbed.  Before  the  second  layer  of  wire  is 
id,  the  first  one  is  brushed  over  with  thin  glue. 


Fia.  2.— form  for  Coils. 


The  second  layer  is  then  wound,  starting  from  the 
head  C,  and  winding  in  tbe  same  direction  toward 
the  head  D,  and  when  the  second  layer  is  complete 
it  is  brushed  over  with  the  glue,  after  which  tbe 
third  layer  is  wound  and  glued,  and  so  on,  laying 


read  oi 


To  prevent  the  destruction  of  the  coil  by  the 
'  ig  of  the  ends  of  the  wire,  a  loop  of  tape 


threads   should  be 

E  laced  between  the  outer  layer  and  the  adjacent 
ijer,  so  that  they  may  he  tied  over  the  last  con- 
volution of  the  last  layer.  After  fta  glae  bee 
become  thoroughly  dry  and  hard,  the  bead*  C  D 
are  removed  from  tbe  bars  A  B,  and  the  tapering 


hare  are  knocked  out  of  the  coil  in  opposli 
tioni,  their  wedge  shape  facilitating  this  i 
Two  soil*  precisely  alike  are  required.  Wt 
are  placed  on  the  oore,  the  inner  end  of  oi 
connected  with  the  outer  end  of  the  other, 
remaining  ends  are  connected  with  a  halts 
give  the  coils  a  finished  appearanoe,  the) 
coated  with  shellac  varnish,  coloured  wit 
ment  of  suitable  colour,  vermilion  for  exax 
Probably  the  best  battery  for  use  in  coi 
with  this  magnet  is  one  at  the  plunging  bit 

To  the  poles  of  the  magnet  should  be  fi 
short  iron  ban,  having  conical  end*.  Tti 
will  need  no  special  fastening,  as  the  attn 
the  magnet  will  hold  them  in  place. 

It  is  perhaps  hardly  necessary  to  enter 
details  of  many  experiments  with  this  mi 
they  are  described  in  the  textbooks.  A 
noticed,  the  reader  is  referred  to  electr 
physical  works  for  others. 

In  Fig.  Sis  shown  a  simple  way  of  repr 
FoDOaulta  experiment.  A  centrally  -  a] 
copper  disc,  Gin.  in  diameter,  is  attached  b; 


Fid.  a,— Foucault's  Expebimen'. 

of  small  nails  to  the  end  of  a  common  ipe 
the  spool  is  mounted  so  as  to  tarn  on  s  so 
sorted  la  a  handle.  Tbe  short  iron  h 
arranged  on  the  poles  of  the  magnet,  as  sh 
the  engraving,  with  the  conical  ends  abc 
apart.    A  ationg    current    is    sent    throoi 


Q^sV 


Figs.  4  and  5.— Diamaqsetish. 


magnet,  and  the  copper  disc  is  whirled  rar 
quickly  unwinding  a  atring  from  the  spoi 
the  manner  of  top-spinning.  The  edite  of  I 
is  then  inserted  between  tbe  conical  poll 
but  without  touching  them.  The  roUtio 
disc  is  almost  instantly  (tupped.  A  sheeto 
moved  back  and   forth    between   the  pel 

Most  experiments  in  diamagnetism  maj 
formed  with  this  magnet.  Short  bar*  of 
metals  may  be  suspended,  by  means  of  a  si 

gacese,  Jsc,  will  a  ' 


iuLh,  . 


lony,  a 


■  er  metals  will  arrange   themselves 
e  of  tbe  poles.    The  former  are  kno. 


■erties  ;  by  piling  np  at  tbe  o 

hown  in  the  engraving    if   paramagnetii 

piling  up  on  opposite  sidai  of  the  oeatrt 
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.  The  ooili  of  thia  magnet,  being  t« 
may  be  uied  in  magnetising  steel  bars, 
Jliior  purposes  requiring  the  coils  only 
<  about  three  pounds  of  wire  in  auh  soil 

3HARD30N  ON  IDEAL  FOODS.' 

■  Memorial  Hell,  Farringdon- street,  B.C. 
Friday    evening,    April    IB,  Dt.  B.  W. 

on,  F.R.8.,  resumed  the  above  course  of 
the  Bight  Hon.  Sir  Junta  Hennen  in  the 

for  thii,  his  fourth  lecture,  «  The  Releo 
FoocU  for  Health  and  Long  Life,"  Di. 
on  laid  that,  before  proceeding  thereto,  he 
lefly  recapitulate  a  few  of  the  point*  01 
co tore,  and  add  >  few  which  could  not 
itrudoced  through  want  of  time.  They 
Hnember  that,  dealing  with  foods  for 
and  for  work,  he  had  described  four  great 
ileases  of  fuodi,  and  had  illustrated  them 
ram  ihowing  a  grain  of  wheat.  They  had 
ir  water  u  a  food,  and  he  had  explained 
i  why  it  ahonld  be  oonaidered  one  of  the 
jortent   of    all    foods.     He  bad,  further, 

m  what  way  water  played  different  parte 
ly— sometime*  that  of  a  carrier  of  varioua 
«  into  and  out  of  the  body ;  making  aoln- 
uttruoting  varioua  parte,  giving  volume 
ata  of  movement  to  the  different  etruo 
ioh  were  concerned  in  the  acts  of  life. 

0  the  aeoond  great  clan,  nailed  fuel  foodi 
aeen  that  star-"-  -■-■  -  '      ■  ■ 
11,  afterwards  _„ a .„.„„ 

■  example— either  direct  or  through  starch 
to  fata  and  oils.    Then  they  considered 

leries  of  foods,  celled  structure-builders, 
pair  of  the  tissues— foods  derived  mainly 
dinai-y  ciroumstances,  from  the  animal 
the  preaent  mode  In  which  people  lived, 
untry  at  all  eventa ;  hot  foodi  whiob  oame 
from  the  vegetable  kingdom.  These  in 
il  world,  were  albumen  or  fibrine ;  in  the 

world,  gluten  and  ossaine.  And,  finally 
i»lt  with  the  fooda  which  wont  to  eupporl 
r  parts  of  the  body,  the  skeleton— via,  the 

mineral  foods.  He  had  placed  severe- 
ins  of  the  different  fooda  before  them  in 
( tables,  showing  their  values  as  lupporten 

hed  now  to  dwell  briefly  on  one  or  two 
littedinhislaat  lacture.  Ha  did  not  then 
'■lues  of  the  ordinary  garden  vegetables  or 
od  every  vegetarian  should  know  some  of 
about  these.  Taking  each  vegetables  as 
ind   vegetable-meiTOwe,    scakale,  onions 

and  such  like,  these  would  be  found  to 
deficient  in  the  elements  of  food.  The 
or  example,  contained  9S  per  cent,  water, 
y  no  fuel  food,  under  1  per  cent,  flea" 
Lnd  mineral  matter  aaaroely  deserving  no 
oaed ;  vegetable-marrow,  95  per  cent, 
ler  oant.  fuel  food,  flesh-formers  one,  and 
y  no  mineral  food,'  aeakale,  93  per  cent. 
icr  cent,  fuel,  2  per  cent,  flesh-formers, 
lilj  oabbege,  89  per  cent,  water,  6  per 
1,   11  per  cent,  flesh-formers,  1  per  cent 

tomatoes,  90  per  cent,  water,  B  per  cent. 
or  oent.  flesh-formers,  mineral  one  ;  oelery. 
it.  water,  3  per  cent,  fuel,  I  per  cent,  flesh- 

1  per  cent,  mineral ;  lettuce  96  per  cent. 
per  cent,  fuel,  I  per  cent,  flesh-forme™, 
ne  ;  watercress,  93  per  cent,  water,  8  per 
i,  2  per  cent,  flesh-formers,  no  mineral  of 

1  °n0"1flaeshTformers"n^nt'"ter'  '*  P" 
per  cent,  water,  5  per  cent,  fuel,  6  per 
b-fonners,  06  per  cent,  mineral  (this 
.mushrooms  in  their  fresh  state;  when 
iswhat  the  other  proportions  rase  and 
is  oonld  be  brought,  by  the  reduction  of 
.almost  to  the  value  of  milk  as  food,  only 
aferior  in  fuel  food).  There  was  one 
1  need  on  the  Continent,  popularly  known 

fungi,  but  never  introduced  into  this 
and  yet  it  contained  a  oon.iiders.ble 
f  nutritive  principle.  This  was  a  large 
lgus,  found  in  the  fields  in  the  apring- 
the  summer  it  ordinarily  dried  op  and 
keadnstj  Ull^wten  it  oonld  be  kicked 
~"     '  *l     "  '  it  was  regularly 


made  in  the  Vegetarian  system  by  enthusiastic 
followers  keeping  too  closely  to  these  watery  foods. 
In  fact,  it  was  well  known  that,  during  the  year 
before  last,  ha  had  under  bia  care  an  earnest  ant! 
enthusiastic  vegetarian  who  actually  died  from 
starvation,  in  oonsequenoe  of  keeping  too  closely 
to  thia  kind  of  food,  refusing  to  take  the  proper 
class  of  vegetable  food,  and  trying  to  subsist  alto- 
gether on  these  green  vegetable  substances.  When 
they  oame  to  fruits  and  nnta  there  were  excellent 
results  to  be  gained.  In  the  common  filbert  the;. 
had  a  very  grand  food,  and  it  admitted  of  being 
very  largely  used.  la  the  fresh  state,  it  contained 
48  per  cent,  water,  10  per  cent,  fuel  [28  per  oent. 
of  this  being  oil,  the  beat  of  all  fuel  food),  B  per 
cent,  flesh- formers,  and  1}  per  cent,  mio — ' 
Gronnd-nuta  were  also  excellent  food.  They  _._ 
talned  8  per  cent,  water,  62  per  oent.  fuel  (chiefly 
oil),  31  per  cant  flash -formers,  and  2  per  cent 
mineral.  Another  remarkable  fact  in  oonneotioi 
with  the  ground-nnt  was  that  its  fleah-forming  food 
consisted  of  caseine.  They  had  already  aeen  that 
caseins  waa  present  in  the  pulse  in  peas  and  beans, 
and  that  In  China  advantage  was  taken  of  this  fact 
to  make  chease  out  of  puis*.  The  ground- 
with  Its  2  psr  cent,  of  mineral  matter,  was  an 
portent  item  in  the  food  supply,  and  would,  he  had 
no  doubt,  become  a  basin  food  by-and-by.  In  thi 
apple  they  had  83  per  cent,  water,  7  par  oent.  fuel, 
1  per  cent,  flesh-formers,  0-6  per  cent,  mineral ;  the 
pear,  84  per  oent.  water,  7  per  oent.  fad,  1  per  oent. 
flesh-formers,    O'S    percent,    mineral ;    grapes,  SO 

Count,  water,  18  per  cent,  fuel,  1  per  oen 
b-f ormers,  0-4  per  oent.  mineral ;  peach,  watt 
86  per  oent^  fuel  2  per  oent.,  flesh-formei 
1  per  cent.,  mineral  OS  per  oent. ;  orange,  86 
pei  oent.  water,  9  per  oent,  fuel,  1  per  oent. 
flesh -formers,  0-4  per  cent,  mineral ;  rhubarb, 
which  some  people  oonaidered  a  food,  contained 
96  per  oent,  water,  2  per  cent,  fuel,  1  per  cent, 
fleeh-f ormers,  0-5  per  cent,  mineral ;  dates  (dried, 
as  nsnally  obtained  here)  contained  21  per  cent. 
water,  54  per  cent,  fuel,  7  per  oent.  flesh-formers, 
1»  per  oent.  mineral,  ao  that  here  they  bad  a  very 
exoellent  food  indeed;  dates  should  be  employed 
very  much  more  than  they  were  by  the  vegetarian 
fraternity :  figs  contained  water  17  per  cent.,  GO 
per  oent.  fuel  food,  6  per  oent.  flesh-formers,  2  per 
cent,  mineral,  and  therefore  were  an  exceedingly 
ricb  food.  There  was  another  very  excellent  food 
now  becoming  common— vis,  the  banana.  This, 
one  of  the  beat  of  foods,  contained  71  per  cent, 
water,  20  per  cent,  fuel,  6  per  cent,  flesh- for  mere,. 
and  0  7  per  cent,  mineral.  Comparing  these  figures 
with  those  furnished  by  milk— vis.,  86  per  cent. 
water,  9  psr  oant  fuel.  4  per  cent,  fieah-formera, 
0'7  per  oent.  mineral,  they  might  almost  look  npon 
the  banana  as  condensed  milk. 

Tbay  bad  already  seen  that  there  were  four  great 
t  classes  of  food,  and  it  would  be  well  to  bear  in 
mind  certain  faots,  all  touching  on  this  figure  font, 
in  regard  to  digestion— four  sets  of  food,  and  foqr 
aula  in  the  application  of  foods  in  the  body  First, 
the  mixing  of  the  food  in  the  mouth,  or  the  pro- 
cess of  intalivation  or  mixing  of  the  ssliva  through, 
mastication  j  secondly,  the  stomaohio  digestion,  or 
change  in  the  food  whiob  took  place  in  the  stomach  | 
thirdly,  the  further  change  which  was  called  the 
intestinal  digestion  ;  and  finally,  the  active  absorb 
tion  of  foodT  or  taking  it  up  into  the  body.  For 
this  they  had  four  digestive  centres,  the  mouth  for 
iusalivatiou,  the  stomach  for  the  first  digestion, 
the  duodenum  for  the  next,  and  the  small  intestine 
for  absorption.  There  were  also  four  ferments,  tc 
act  upon  the  food  :  Ptyalin,  in  the  saliva  ;  pepsin, 
in  the  secretion  of  the  stomach  :  pancreatic  fer- 
ment. In  the  small  intaatine;  and  lastly  the  bile, 
which  was  derived  from  the  liver  and  laid  up  in 
the  gall-bladder.  There  were,  again,  four  model 
of  absorption  of  the  food,  four  modes  of  distribu- 
tion, and  four  modes  of  elimination. 

The  lecturer  here  exhibited  several  beautiful 
diagrams  on  the  screen,  first  of  the  grain  of  wheat, 
and  then  of  the  intestinal  canal,  in  explanation  of 
the  four  kinds  of  food  and  the  points  in  the 
digestive  process  where  they  were  respectively 
treated  by  the  four  different  ferments.  To  make 
thia  more  dear,  the  results  of  three  experiments 


J  ftai 


to  fruit,  they  would  here  find  a 
"svegeti    ' 


rmer  vegetables  he  had  spoken  of,  the 
i.,  were  really  only  valuable  for  the  water 
uned  and  the  taste  they  imparted  to  other 
?.y  could  not  be  regarded  as  of  value  in 
{ life.    A  great  many  mistakes  had  been 

•  From  the  Vrvtlaria*. 


ion  of  the  breast  of  a  fowl,  minced,  waa  placed  in 
glass  vessel  with  pepsin  from  the  stomach  of  a 
1  pig,  and  then  raised  to  the  required  temperature. 
The  flesh  in  the  three  vessels,  respectively  was 
seen  to  be  more  or  less  digested  or  dissolved  by  the 
fluid,  according  to  the  length  of  time  it  had  been 
lubjeoted  to  the  process. 

With  regard,  then,  to  those  foods,  whiuh  gave  the 
best  work,  which  conveyed  the  most  nourishment, 
were  most  agreeable  to  the  taste,  and  less  likely  to 
produce  disease  ?  What  foods  from  the  vegetable 
and  animal  worlds  Ware  best  fitted  for  work  ?  He 
would  put  before  them  two  diagrams,  one  of  beef 
the  other  of  oatmeal,  in  order  to  show,  insofar  as 
these  food*  were  concerned,  that  vegetable  pro- 
ducts were  batter  than  animal.  Prime  beef  con- 
tained 60  per  cent,  water,  30  per  cent,  fuel,  15  per 
en  i.  flesh -formers,  S  per  cent,  mineral.  Cvmnare 
that  with  oatmeal,  which   contained   vary  little 


water  (only  6  pet  cent.),  fuel  food  73  per  cent., 
flesh-formers  20  per  oent.,  mineral  2  per  cent.  The 
work  derivable  from  lib.  of  beef  was  estimated  at 
177  foot-tons,  whereas  the  oatmeal  was  setimited 
to  produce  488  foot-tons.  There  could  dot  be  a 
shadow  of  a  doubt  that  oatmeal  stood  admirably 
forward  as  compared  with  beef,  which  was  con- 
sidered tbe  most  nourishing  of  all  animal  foods.  It 
was  beyond  dispute  that,  on  this  point  tbe  vege- 
tarians were  right ;  but  then  came  this  question 
in  respect  to  health  and  these  foods,  Waa  it  aa 
healthy  to  take  vegetable  substances  as  animal? 
Vegetarians  bad  not  yet  quite  proved  this  point. 
There  was  something  to  be  said  on  both  aides.  It 
must  be  admitted  that,  to  a  person  habituated  to 
taking  animal  food,  that  aubetsnoe  was  more  easily 
digested  than  vegetable  food  would  be  at  first ;  and 
perhaps  the  habit  In  some  persons  might  so  change 
them  that  they  could  never  take  to  a  pnrely  vege- 
table diet.  The  body,  trained  from  its  first  days 
to  take  one  particular  kind  of  food,  produced  secre- 
tions for  digesting  that  food,  which  continued  ao 
long  aa  the  food  was  used ;  but,  take  sway  tbat 
food  and  replace  it  by  another,  and  then  the  power 
of  digesting  it  did  not  exist.  Ha  would  give  them 
an  illustration  in  regard  to  milk.  During  the  time 
the  child  was  young  and  at  the  breast,  it  produced, 
In  addition  to  the  ordinary  secretion  of  the  stomach 
belonging  to  it,  a  peculiar  secretion  for  the  diges- 
tion of  the  milk — a  special  digestion  for  the  obeeae 
therein  contained.  The  child  had  a  special  secreting 
function  for  the  digestion  of  milk,  that  lasted  as 
long  aa  it  lived  wholly  on  milk.  But  in  the  case 
of  the  child,  or  any  mammalian  animal,  cease  tbe 
supply  of  milk,  and  give  it  another  food  (animal 
food  wholly),  then  tbat  secretion  after  a  time 
r  animal  would  not 


t  take  milk,  the 


health,  digest  vegetable  food,  having  lived  long  oi 
animal  food.  Bat  then,  oonld  people  digest  animal 
food  with  more  facility  than  vegetable  food,  as- 
suming the  secretions  to  be  natural?  It  would 
seem  as  if  there  waa  something  to  be  said  in  favour 
of  a  meat  diet.  Animal  food,  derived  originally 
no  doubt  from  the  vegetable  world,  but  which  had 
passed  through  an  animal's  body,  one  would  think 
was  more  easily  digested  than  food  In  its  crude 
state.  The  digestion  of  tbe  carnivorous  animal 
was  very  rapid.  Tbe  intestinal  canal  of  tbe  lion 
waa  but  three  times  the  length  of  his  body,  snd  of 
the  sheep,  28  times  its  own  length  ;  hence  in  the 
'-"--  "- * digestive  power  going  on. 


power  going 


Vegetarians  would  have  to  took,  i 
himself,  at  this  question  straight  in  me  race,  it 
must  be  conceded  that  there  was  some  argument — 
and  a  good  argument — produced  by  the  animal 
feeders,  tbat  the  digestion  of  flesh  was  more  rapid 
than  that  of  vegetables.  But  then,  on  th*  other 
side,  something  had  to  be  said  in  regard  to  the 
injury  which  arose  from  flesh-eating.  The  flesh- 
eater  almost  invariably  took  more  than  was  wanted, 
and  thus  great  strain  waa  thrown  upon  the  body  in 
consequence  of  that  excess  ;  and  it  must  therefore 
linated,  got    out  of  the   body,  r 


trouble  would  • 


is.    That 


2  waa  don* 


matter  celled  urea,  which  was  passed  off  by 
the  kidneys,  and  this  change  must  take  place 
that  life  might  properly  go  on.  A  great  deal  of 
disease  was  sustained  by  persons  who  ate  animal 
food  in  excess  through  inability  to  gat  rid  of  its 
products.  Aa  to  the  relation  of  the  taste  and 
character  of  the  food  to  the  wants  of  the  economy, 


they  might  safely  say  that  the* 
ujuil  naturally  supplied,  sect — " — 
vegetable  foods.    ChilJ —  — ■ 


according   t 


readily  and 

lasily  to  vegetable  foods  and  fruit  than  animal 
'cods ;  their  instinct  teemed  to  be  in  favour  at 
ilsnt-eating,  taking  those  substances  which  oame 
lirect  from  the  vegetable  world.  Sugar,  for 
nstance,  was  much  more  enjoyed  by  most  people 
han  animal  fat ;  both  had  the  aame  function,  but 
the  first  waa  moat  enjoyable.  As  regards  fuel 
foods,  vegetarians  had  it  all  on  their  side  ;  there 
'  -  ■  "  "  take  animal  fat  at  all,  except  in 

i  of  the  North,  near  the  North 
Pole,  and  where  sufficient  other  foods  could  not  be 
it ;  but  all  foods  for  producing  animal  heat  were 
■t  obtained  from  the  vegetable  world. 
Lastly,  respecting  disease,  they  had  to  consider, 
the  study  of  ideal  foods,  what  were  most  likely, 
_id  what  were   least  likely,  to  produce  disease. 
Vegetarians  here,  again,  laid  claim  to  the  foremost 
ground.      They    maintained    that    tha    vegetable 
world  produced  no  disease,  or  need  produce  none  ; 
and  he  could  not  but  think  that  vegetable  supplies 
■f  food  might  be  to  arranged  that  they  should  not 
produce  disease.    But  they  did  produce  a  certain 
measure  of  disease.     Persons  obliged  to  live  on  rye 
bread  had  suffered  seriously  through  eating  tint 
spur  of  corn,  and,  aooording  to  some  authorities, 
isease   had   been   produced   by  a  change  taking 
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■  ■■  .i  < |»i    nhi-li    lm-1    1.4   I..,  r,Ut  ir.nse 

..,<   ,l,..1  .1  h.>'l  i»irn«i.i<iirK  hapinncd.  So, 

■ .1" i  .!«•■,„, Ily    l,r..-l-i-:-:d 

■   .■  !..!■■■ l.l.li.-.     Vviiun  fruit,  pro 

■  -i    !'■        ■>-.   w ..■!„«,  ill    rLilrlfrO.       Tin, 

i -.!.l|.   <l..nv...I    fr.,-1.    Hi.,    iy,(    i,r    gniin,  tl)<l 

.  ■■  ■  I    :i.r  |.,,...|l,.r^,,il!lTiir  t.,tlj..»iirfi1,i<!.,f'U|.i 

■■.."    N  .':.  ii  w^.'l.i.l  it  .ii.'l'.i',."i|,r'"  Tlie'i'i, 

■  '"  ;  I'i'ii  i  lint  wlinthcr  lliL,  i-ron-  from  Uio 
i.i  ii«.-  I,.i|  nuli-ellm-i:  t-iknn  In  with  the  fruit, 
h  -ill.  I  -nit  my.     'i' ii  hi  inn  <"  U'"  aiiiuml  fs'-rli-r, 

■  ■it.  ili>l  <lipy  lin,l  llirro  in  regard  lii  health  and 
...i.e.  ulinL  |irii,liniti,iii  nr  ili'unw  rnim  animals  ^ 
i.'  In-  tUi,i>|;lii.  tlii-y  might  "ay  the  vegctirians 
1  »  Hi)  Ktii.iiR  tui,,  A  ureal  dual  <■[  disease 
*  l>r>hl!h-nl  tliimii(li  <tn>  animal  world,  »  great 
j1  i.f  ill  -imi'ii  I,,  man  ft.ini  living  upim  aninul 
-':..     s.   .,.  ..|.|,.rn(i,l  ,-vL.lfin-iMiri  thin  siiniT-t  hud 

■■ii   .il.i.i.m-.l  honi  tin.   .[„*».     TJii-w  |» o  urn- 

■y<.l  in  l!n.  cily.  imil  nil   diticK  ho  lul l.. v<-.l,  men 

Hi-  "l-'-i t  ii.-u.i.^  v.-Ik.  look.  ,1  nfl.ir  the  animal 

•.i.  at.,(  „..»  ihK|  ii  WIUI  healthy  iml  proper. 
!■■  'ni:i.';i,iiu!  fin  .ii  nnirli.'il  wii.li  ii  jinii  inulur 
,li  in.*  .■  iiv.iv  f!».ii  ii-p;  miy  blemish,  and  if  they 
■;i;.i  ii..;.|iii|;  wroiii;   t ln->-   marked   the  meat 

?"l||i 

U.,1  III 


■i-.Sy  one -ihiul)  were  rejected  »"  diseased.  '  It 
.-.  in  ili.-  wni,,. ,.[  lifty  weeks,  i:i,:W7  oxen  ™« 
■  .i-.iai'.i.  ami  :i,.Vil  wito  n-j.-oii-d.  They  hail  tu 
mder  nli.'tliii'  these,  figures  represented  un- 
f.\«d.    Mistakes,  of -■■'■' 


f>  !i..d'(r.w  inril  diiea'e  produced  by  thi 
I."  ..ii  .''  )utn<it..<.  This  wn  a  most  important 
ar.,  u  ou^h:  ..jtsiuet  ni.ima.1  food;  and  there 
a. i  no-  w»  <l».il<(  that  the  lower  animal  was rt- 
.'fh:!:,.  {,.[  |i„.  introduction  uf  living  parasitic 
■  ■'--  11.1.1  liie  li.iiv.if  mini.  The  tapcvorm  was 
;:.L'.i  .;::*..t'.}.  from  the  lower  animal,  Then 
(i    \<-i*  a-j,it!:rc  f.,rm   .if   parasites,   Billed  the 

a-ii,  or  l-lm-Mer-like  worm*.     The  pressure  uf 
"i'  i'".,-.;«j  ins  the  bruin  uf  the  sheep  gave  rise 

•  ■:.•  ..-=e..je  called  the  staggers.  Tbe  triciDa 
■»  aii,-  i  |'.TJii'.e  derived  frum  ilesh  eating,  Thii 
'!':  w  a.'-i:.,:j(J  chiefly  from  eating  luilf-ooxiked 
.  ■  -».  :...■  ::ea:  .  f  Wiling  water  apparently  J- 
--.;.::■.,:  ib.ii  vi-.ilirv.  As  to  this  mattei  — 
'el-.  .•;  wi'.k-h  he  had  ipoken,  thrjngh  eating 
:"..>_',  „■:;:■.  c).auliur»  lht>re  need  be  no 
-.  di::-i;  ;;•  f.r  a<  he  ejuld  see,  fruin  the  trans- 
:»?:  L  ,•;  ii:«eu*e  through  the  animal  kingdum 
■:i  :..ti-::,'h  the  vef»t:.bl«  :  >o  they  rauit  balance 
•■-'■••.  ii.i  ..r  tio.*  h...i  the  hun,>iir  of  being  pre- 
'•:■  .i-.::hjt  tiiaii;;  by  a  Judge,  he  hoped  the 
-i.-::..i:.  v,,.u!.i  l.e  n^tisfied  that  be  had  endea- 
■.:    i,  :::   t'.ie    Ir.nf.  p.mihle  way,  tu  "  pat  the 


as  tu  Ahriruan,  and  after  referrinc  to  Lamarck, 
Unrwin,  lluxfcy,  and  H[.enr;r,  Sir  W.  'Jrove  went 
■ill  t"i  •how  the  ottefiity  »f  antagonism  Vi  main- 
tain the  eiit'ence  of  the  Hilar  intern  and  the 
■  tellar  nnirew:,  e«h  sun  or  planet  being  kept  in 
plana  anil  orbit  by  antagonistic  force?  tierted  npsm 
it  by  other  bndfe',  1'id  their  wretil  pjthi  varied 
I.*.'  the  in  i;.bl,'jurli'iod  and  palling  effect  of  the*!, 
Hi  that  if  the  alar)  on  one  aide  of  unr  polar  svitem 
».irc  rcuHjved,  our  inn  and  iu  altendan:  plineti 
ild   ru»h   off    in    the    oppv 

hen  ihowed  how  light  if  affee 
through  the    troubling  of  tbi 


William  ihi.-n  showed  how  light  if  affected  by 

tnuiinijm  through   "  "  ■  r-- -    --  ■■> • 

ether;  he  furthei        ...    .      . 

neutral iaation  of  chemical  affinity,  ae  in  photo- 
graphy, and,  doubtk-H,  in  vegetation  aa  well,  lie 
rhuwwl  the  retnlt  of  an  experiment  of  fail  own,  by 
whinh  two  glap*  platci  with  paper  letters  between 
them  were  electrised  fur  a  few  aeconde,  and  then  one 
uf  them  (the  paper  letter*  having  been  removed)  waa 
covered  with  photographic  collodion,  and  eipoaed 
to  diffused  lirrht ;  the  portion  of  the  glan  which  had 
been  covered  by  the  paper  letters  became  dark, 
while  the  reaiduc  remained  unaffected,  showing 
that  on  the  uaclcctrlaed  part  the  force  of  light  con- 
quered thut  of  chemical  affinity  ;  whereat,  on  the 
eleotriacd  part  chemical  afSnity  oonouered  light,  a 
result  possibly  occurring  more  or  leia  through  the 
action  of  the  nun 'a  light  on  growing  vegetables  and 
producing  certain  forms  of  hlinbt.  The  lecturer 
then  went  on  to  speak  of  vegetable  and  animal  life  ; 
blades  of  grass  robbing  each  uther  of  nutriment ; 
animals  preying  on  vegetables  and  on  each  other. 
As  an  instance  uf  the  beneficial  elfcctt  of  antagon- 
ism, ho  cited  a  result  witnessed  by  himself  in  the 
initiin-s  of  an  estate  in  which  ha  spent  some  of 
bit  time.  The  rabbits  which  lived  on  the  hill-side 
and  bad  to  work  for  their  food  were  all  sleek  and 
healthy,  whereas  in  the  valley,  where  the  past nrage 
waa  luxuriant,  they  were  all  diseased.  Sir  William 
went  un  to  eocak  further  of  the  internal  antagon- 
ism of  organised  beings ;  of  the  life  and  growth  of 
vegetables  ;  the  internal  struggles  of  the  heart  and 
arterial  coatings  in  the  case  of  animals  ;  the  fight 
for  and  against  among  tbe  forces  at  work  in 
breathing  ;  again,  the  battles  in  the  blood  between 
the  white  curpHsclcs  and  the  unwholesome  bac- 
teria, at  brought  to  light  by  Prof.  Metschnikoff. 
Hit  William  spoke  next  of  communities  and  nations, 
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THE  u.usl  monthly  meeting  of  this  tosittyni 
held  on  Wednesday  evening,  the  loth  inn. 
Dr.  W.  Mircet,  i'.R.S.,  president,  in  the  chair. 

Dr.  T.  E.  Hale,  B.A..  V.U„  Mr.  B.  Lawsm 
LL.D..  F  S.S..  end  Mr.  S.  W -altar  were  altered 
Fellows  uf  the  Society. 

The  following  papers  were  read  : 

(I)  '-Jordan's  Sew  Pattern  Photographic  Su- 
shine  Reeordtr,"  by  Mr.  J.  B.  Jordan.  The  im- 
provement in  this  instrument  over  the  preview 
pattern  of  Hun  nine  recorder  consists  in  using  two 
semi-cylindrical  or  D-shaped  boxes — one  to  eoataia 
the  morning,  and  the  other  the  afternoon,  chart. 
An  aperture  for  admitting  the  beam  of  sunlight  a 
placed  in  tbe  centre  of  the  rectangular  aide  of 
each  box,  so  that  the  length  of  the  beam  within 
the  chamber  ia  the  radius  of  the  cylindrical  sir- 
face  on  which  it  is  projected ;  iU  path  therefen 
follows  a  straight  line  on  the  chart  at  all  aeaaom 
of  the  year.  The  semi-cylinders  axe  placed  with 
their  faces  at  an  angle  of  60°  to  each  other.  Thij 
are  fixed  on  a  flat  triangular  plate,  which  it  hinged 
to  a  suitable  stand,  having  levelling  screws  at- 
tached and  fitted  with  a  graduated  arc  at  a  masai 
of  readily  adjusting  and  fixing  the  cylinders  to  tat 
proper  vertical  angle  agreeing  with  the  latitude  of 
the  station  where  oted. 

(•>)  "  On  the  Meteorology  of  Sonth-Buten 
China  in  1886,"  by  Dr.  W.  Dobexck,  F.R.Met&c 
This  paper  gives  the  result*  of  observations  mads 
'  the  custom-houses  and  lighthouses  by  officers  d 
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IS  W.  R.  GROVE  ON  ANTAGONISM. 

rHU  c.-'oane  it  the  meeting  of  the  Royal 
irit-.t'-ti.-i  on  Friday  last  was  delivered  by 
-..-  :;.,_:  :<  .1.:.  Sir  W.  It.  tirove,  M.A.,  F.H.S., 
r  i  ■  :  :^c  ti:l*  cf  ■■  Antagonism,"  and  wis  found 

:-•  i.-.r. ;u'-ijeu  ir  l:i:'.  trhen  he  win  1'rofessHor  of 
,;.Tr.=.cr.:_I  Philosophy  at  the  London  Institu- 
;..■:  -.:i.  Milt-;.,;  C-sVertioilitTuf  theSatnral 
-  -i  if..,:.  i-:._,i:r:eitv,  J.e.  ilislei-turc.de- 
-::si  before  a  crowded  and  educated  body  of 
.::-•-*.;  i^:er-;ited  li-tcners.  eoniisted  uf  a  aeries 

'  ".V.'Y'v.*"'  i£*llT™*4  I'ZlifiwS- 
:.:;  :.-!.;:=:■.:■.-:.  pcrvues  all  thing?,  that  it  i« 
.-  '.-■!  .-i-.i:'.  :;:3j  which  many  deem  i:.  that  it 
:.:..«■  \:  'ut:'.  .-..■  xn.-h  good  as  evil,  but  that 
-i>:i :  :-.-  i.irzt.  i:  is  a  necessity  of  exu Knee, 
-:  :  :.:  .:;■.-.:'■—  -:i  the  nniversc,  su  far  as  we 
i^  :-:  ::i:_r.i  .:.    T:e  ie.-tnrer  heli  that 

.•:-  ii;    -::  ::'   z.'.ire.  :.-j:  that  without  it  there 


competition,  of  ordinary  daily  life,  and 
amusements,  nearly  all  of  them  combative ;  ror 
instance,  whist,  billiards,  cricket,  football,  and 
racing,  even  dancing  being  probably  a  relic  uf  war. 
The  game  of  patience  seemed  the  only  exception, 
which  game,  tbe  lecturer  added  witb  a  smile,  he 
might  aasnme  hit  audienoo  were  at  that  moment 
playing,  and  suffering  in  cooiNuoenoe  from  internal 
antagonism.  In  the  mecbauittn  of  tbe  universe, 
the  lecturer  thought  oolli-lotii  play  a  more  im- 
portant part  than  is  generally  believed.  When 
heat  has  dissipated  itself  by  eu.usl*elog  tempera- 
ture, it  haa  been  supposed  that  eons,  planets,  Ac, 
would  virtually  die,  but  tu  long  at  gravitation  is  a 
property  of  matter  there  ia  alwaya  a  means  of  re- 
generating heat  and  life  by  collisions — i.e.,  by 
antagonism  reproducing  nebulous  matter  with 
great  beat,  and  this  kept  op  by  the  contraction  uf 
tbe  nebulas  into  snna  and  so  forth.  The  nnmberof 
the  smaller  meteuritel  in  apaca  must  be  enormous, 
seeing  that  loo  millions  of  telescopic  meteorites 
are  computed  to  fall  into  the  earth's  atmosphere 
in  every  U  honrs.  Sir  William  Grove  said  that 
though  snns  and  plantta  might  grow  old  and  die 
others  might  be  again  formed  and  known, 
collisions  at  all  events  afforded  some  proof  of  tbe 
fact.  He  could  not  persuade  himself  to  believe  in 
a  dead  universe  surrounded  by  a  dark  ocean  of 
frozen  ether. 


The  temperature  depends  upon  the  distance)  frea 
tbe  nearest  aea-ooast,  and  ia  greateat  at  Italian 
farthest  inland.  The  highest  mean  temperatan 
-curred  in  July,  and  the  lowest  in  January.  Tat 
rth-enst  monsoon  blows  from  September  ts 
line,  snd  tbe  south  monsoon  during  July  sad 
ugust.  The  latter  does  not  blow  with  half  It* 
roc  of  the  former.  Rainfall  ia  greatest  it 
ntherii  Formosa,  and  leaat  in  Northern  Chhu. 
long  the  eatt  cosatt  of  Formosa  and  Luton  tie 
inter  is  the  wet  season,  while  in  China  Jolj 
imi  to  be  the  wettest  month  of  tbe  year. 

igbtning  in  Snowstorms,"  by  Prof.  A.  B. 
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Gelatine    Plantar    Oaata.— A    new    basis   for 
making  casts  of  snatomical  specimens  is  prepared 
as  follows :— Take  of  "No.  1"  gelatine,  say  Got., 
soak  it  till  quite  soft  and  swelled,  afterwards  dry 
I  it  slowly  until  jutt  pliable.     Aa  it  has  now  " 
|  minimum  of  water  neceasary,  melt  it  in  a  wi 
I  bath,  and  add  Bui,  (measure)  of  clear  glyoe 
!  W  hen  the  two  are  thoroughly  mixed,  the  mat 
is  ready.      To  render  it  opaque,  add  while  > 
still  hot.  and  therefore  fluid,  small  quantities 
thick  paint  made  by  rubbing  up  oxide  of  sii 
glycerine.     When  a  ikin  colour  it  wanted,  a  little 

Should  uther  things  be  oast,  the  prevailing  colour 
can  be  given  with  water-colour  as  required  (tubes 
of  moist  water-colour,  tuld  at  2d.  each,  will  he  found 
.  mods  of  thin  mixture  may 
ind  portions  nted  as  required. 


*  i  be  made  at  unco,  a 


"is  45ft.  lung  and  lji 
and  designed  to  throw COOib.of  explo: 
distance  of  two  miles.  A  similar  gui 
etructed  fur  tbe  dynamite  boat  ordered  by  the 
United  States  l.overament,  whioh,  it  is  said,  will 
be  read}'  for  launching  in  about  a  fortnight. 


Henehel,  K.li.S. 


<■!>  :■ ' 


»  by    Mr.     Report    T.    Santa 


Aluminium..— Thi 
manufacture  of  aluniiniuifi  have  reduced  its  . 
so  considerably  that  a  ranch  larger  field  of  uittaV 

iss  is  now  open  to  it.     The  readiness  with  what 
it  may  be  oast  and  chased,  its  colour  and  lightnta, 

mbined  with  its  non-liability  to  tamiah,  inlisasi 
a  special  application  in  jowelletv  and  the  asaat- 
f  nature  of  apparatus.  In  the  market  alnminhnaa 
to  be  obtained  In  the  form  of  ingot,  sheet,  foil,  tsi 
'     'loyed  in  certain  definite  proporrjasi 


The  o- 


r  alloys  are  tl 


whiah  tbe  proportions  of  aluminium  to  copper  as. 
(I),  11:  90— gold-yellow  in  colour  :  (2),  6  :  as- 
sembling l-t  carat  gold;  and  (3)  2-6  :  97-5-ta. 
ipper  in  this  esse  containing  also  silicon,  il 
thete  bronaas  are  readily  fusible,  may  be  Tauat 
with  facility,  take  a  high  polish,  and  reaist tar- 
nishing: the  No.  3  alloy  would  be  a  suitable  ash- 
stitute  for  telegraphic  silicon  bronze.  It  ia  pottMs 
that  many  have  already  experimented  in  spplyie| 
ulnminium  to  tbe  arte,  and  have  failed,  partly 
from  want  of  experience  in  manipulating  — 
material,  partly  from  difficulties  r-  —-*■- 
if  molted  in  a  clay  crnoible,  this  ___ 
silicon  from  tbe  substance  of  the  pot,  beconJci 
■solf  grey  and  brittle  in  oonteqnenoa.  Lisa 
cruciblet,  or  olay  pots  either  braaqned  or  laaai 
with  well-ignited  cryolite  alumina,  mutt  thanftn 
be  used  for  casting  alumin: 
pure  metal,  the  Juumat  of  the  Society 
Industry  aays  it  it  found  that  the  mean  t 
rapidly   become    coated    with    an    almost 

eeptible  film  of  oxide,  which,  although  pro . 

them  from  further  oxidation,  ia  nevcrtbelsst 
ifficient  to  prevent  their  union  in  tbs>  runal  wtj. 
The  surfaces  to  be  jointed  must,  tharefon,  bs 
scraped  or  scratched  perfectly  bright  and  bl 
covered  with  a  film  of  paraffin,  then  a  thin 
mlled  piece  of  soldering  alloy — Zn  :  So  :  Ft 
—  6  :  2  i  I — is  placed  on  each,  and  each  anrfaot  ■ 
heated    separately.     The  paraffin  first  meltt  ana 


ii  of  the  Society  of  Chttatasl 


i    lurfaoea  may  afterwards  be 


*JK1 

Chookks'  "  radiometer  "  it  being  need  in  Frsnet 
f  jr  timing  the  exposure  of  photographic  plates,  an 
equal  number  uf  revolutions  of  the  vane*  of  this 
i tie  instrument  corresponding  to  the  proper  tint 
of  exposure,  whatever  the  degree  of  brightness  of 
the  light. 
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8CIEHTIFIC   NETS. 

THE  death  is  announced  of  Surgeon-Major 
F.  S.  B.  Francois  da  Chanmont,  M.D., 
F.R.S.,  the  w oil  known  professor  of  military 
hygiene  at  the  Army  Medical  School,  Netley. 
He  was  born  in  Edinburgh,  in  1S33,  and  onto  ring 
the  medical  branch  of  the  army,  served  in  the 
Crimean  war.  He  became  assistant  to  Prof. 
Pukes  in  18S3,  and  on  the  death  of  that  dis- 
tinguished hygieuist  succeeded  him  in  the  pro- 
fessorship. Prof,  da  Chaumont  edited  Parkes'a 
"  Manna  1  of  Practical  Hygiene." 

Dr.  Rinil  Beeaele,  who  will  be  remembered 
as  the  scioutific  director  at  the  voyage  of  the 
Pttarit,  is  dead  at  the  early  age  of  forty.  Bom 
at  Heidelberg,  he  studied  medicine  and  natural 
history  flint  at  the  University  of  Jena  and 
finally  at  that  of  his  native  city.  At  the  in- 
rtanoe  of  Petennann,  the  geographer,  he  em- 
barked on  hiB  first  expedition  to  the  North  Pole 
OB  board  the  steamship  Albert  in  1869,  the 
purpose  of  the  voyage  being  to  explore  the 
eastern  frozen  sea  between  Spitsbergen  and 
Nora  Zembla,  and  to  investigate  (Jillis-lnnd. 
Only  the  first  part  of  this  project  could  be 
carried  out,  as  the  state  of  the  ice  made  dis- 
embarkation onQillis-land  impossible  ;  but  the 
work  effected  was  important.  Hydrographio 
observations  were  made,  and  a  complete  aeries 
of  deep-sea  soundings  taken,  and  for  the  first 
time  the  existence  of  the  Galf  Stream  east  of 
Spitsbergen  waa  demonstrated.  In  1871  Dr. 
Beaeela  was  summoned  to  the  United  States  to 
undertake  the  scientific  direction  of  the  North 
Pole  Expedition  under  Ch.  Francis  Hall.  In 
pursuance  of  his  researches  he  penetrated  into 
the  northern  prolongation  of  Smith's  Sound, 
and  reached  82"  16'  of  north  latitude — a  feat 
performed  by  no  previous  voyager.  Unfortu- 
nately, the  ship  —  the  Polarit — foundered, 
carrying  all  his  scientific  treasure-trove  to  the 
"  "— i.  From  the  direction  of  the  wave 
t  and  from  the  pieces  of  walnut-wood 
9  upon  it,  he  concluded  that  there  was  a 

lern  connection  of  this  arm  of  the  sea  with 

Bearing's  Straits.  After  passing  a  few  years 
at  Washington  in  connection  with  the  Smith- 
sonian Institution, afire  unfortunately  occur  red 
at  bis  house,  and  in  escaping  Dr.  Bessals  caught 
a  chill,  from  which  he  never  recovered.  He 
xatarned  to  Europe,  and  the  last  two  years  has 
asajp  settled  at  Stuttgardt,  pursuing  Ms  studies 
a  oonnection  with  the  Royal  Natural  History 


Mr.  0.  V.  Boys  described  and  performed  some 

uxperimenta  on  soap-bubbles,  and  by  their  aid 
demonstrated  in  a  remarkable  manner  the 
phenomena  of  surface  tension,  diffusion,  and 
the  magnetic  properties  of  gases.  By  blowing 
bubble  inside  another  he  showed  that  there 
a  electrical  force  inside  a  closed  conductor. 
A  peculiar  property  of  soap-bubbles  is  their 
refusal  to  come  into  contact  when  knocked 
against  each  other  ;  they  may  receive  violent 
snooks  and  still  remain  separate.  If,  however, 
an  electrical  body  be  brought  in  the  vicinity, 


SsLwerthal's  comet  has  now  only  about  half 
It*  brightness  at  time  of  discovery ,  and  is  not 
wall  placed  for  observation ;  but  its  position 
fax  Greenwich  midnight  on  April  30  is 
aaJL  23h.  22m.  55s.,  N,  Dec.  26"  36V7 . 

'  Minor  planet  269,  discovered  by  Dr.  J.  Palisa 
on  Sept.  21  last,  has  been  named  Justitia. 

■M.  0.  Hontigny  has  reprinted  from  the 
BoUutius  of  the  1' Academic  de  Belgique  his 
auamoir  entitled  "Influence  des  Bourrasques 
m  la  Beinttllation  dea  Btoitee  (F.  Hayes,  rue 
de  Louvain,  108,  Bruxelles). 

In  commemoration    of   the  bicentenary  of 
the  publication  of  Newton's  "  Prinoipia,"  Dr. 
Glaisher,  F.B  J3.,  delivered  an  address  in  Trinity 
College  Chapel,  Cambridge.    In  the  course 
tti  remarks,    Dr.  Glaisher  said,    referring 
BTewton's  18  months'  sustained  effort :  "  Tl 

Et  event  that  stands  out  conspicuously 
memorable  time  is  the  determination 
taw  attraction  of  spheres.  Thin  beautiful  resuli 
waa  quite  unexpected  by  Newton.  The  effect 
est  this  sudden  transition  from  approximation 
to  exactitude  stimulated  his  mind  to  still 
greater  efforts.  It  was  now  in  his  power  to 
■apply  mathematical  analysis  with  absolute 
precision  to  the  actual  problems  of  astronomy. 
We  aee  the  result  in  the  third  book  of  the 
'Prinoipia,'  which,  will  always  remain  a  most 
astonishing  record  of  what  it  is  possible  for 
human  genius  to  effect.  Thus  was  it  granted 
to  one  man  to  be  the  first  to  form  a  conception 
Of  the  true  principle  that  governed  the  universe , 
.  to  give  precise  meaning  to  his  brilliant  concep- 
tion, and  by  the  aid  Of  a  mathematical  weapon 
which  he  himself  had  forged  to  wrest  from 
kit  great  principle  its  varied  and  subtile  con 
sequences,  and  even  in  the  most  difficult 
problem  of  all,  the  motion  of  the  moon,  to  out 
strip  the  observations  of  his  time." 
At  a  recent  meeting  of  the  Physical  Society, 


difference  due  to  one  Leolanche  cell  between 
the  two  bubbles  causae  them  to  unite.  They 
may  thus  serve  as  a  very  delicate  electroscope. 

A  paper  on  Steam  Boiler  Explosions  was  read 
lately  by  Mr.  J.  J.  Webster,  M.I.C.E.,  before 
the  Liverpool  Engineering  Society,  in  the 
course  of  which  the  author  stated  that  the 
average  number  of  steam-boiler  explosions 
during  the  last  twenty-five  years  was  about 
fifty-six  per  annum,  the  average  loss  of  life 
amounting  to  about  seventy  per  annum,  and 
although  the  number  of  explosions  was  very 
great,  and  the  loss  of  life  to  be  deplored,  the 
actual  percentage  of  explosions  to  boilers  at 
work  was  very  small,  being  at  the  rate  of  one 
explosion  to  every  2,500  boilers  in  use.  Owing 
to  the  good  work  of  the  different  boiler  asso- 
ciations, and  to  the  immense  improvements  in 
the  design  and  construction  of  boilers,  this 
percentage  had  now  been  reduced  to  less  than 
one  in  6,000. 

The  Steam-Engines  and  Boilers  Bill  has 
been  refused  a  second  reading  by  the  House  of 
Commons  by  1*7  to  96, 

At  the  council  meeting  of  the  Eoyal  Geo- 
graphical Society  held  on  Monday,  the 
Founders'  medal  was  awarded  to  Clement  R. 
Markhom,  C.B.,  F.R.S.,  on  his  retirement  from 
the  honorary  secretaryship  of  the  Society, 
after  a  service  of  a  quarter  of  a  century. 
The  medal  is  also  awarded  in  recognition 
of  his  numerous  and  Important  contributions 
to  geographical  literature  daring  tiie  past  35 

Kiars,  and  his  labours  as  an  explorer.  The 
oyal  Medal  of  the  Society  has  been  awarded 
to  the  German  explorer,  Lieut.  Wissmann,  in 
recognition  of  his  great  achievements  as  an 
explorer  in  Central  Africa,  which  he  has  twice 
orossed  from  the  Atlantic  to  the  Indian  Ocean, 
and  especially  for  the  arduous  and  adventurous 
journey  in  whioh  he  traced  the  course  of  the 
river  Kaseai,  from  ite  upper  waters  to  its  pre- 
viously unknown  confluence  with  the  Congo. 
The  Murahison  grant  has  been  awarded  to  Mr. 
Jamea  M'Carthy,  Superintendent  of  Surveys  in 
Siam,  for  his  excellent  map  of  Siam,  and  the 
great  value  of  his  survey  work  generally  in  that 
country.  The  Gill  premium  is  awarded  to  Mr, 
Charles  M.  Doughty,  for  his  great  work  on 
Arabia.  The  accumulated  Cuthbert  Peek  giant 
is  given  to  Major  Festing  for  his  services  as 
cartographer  on  the  Gambia  river  and  the 
country  in  the  neighbourhood  of  Sierra  Leone. 
As  honorary  corresponding  members,  Dr.  G, 
Radde,  of  Tifiis  ;  Dr.  H.  Rink,  of  Copenhagen  | 
and  Dr.  Rein,  Professor  of  Geography  at  Bonn, 
have  been  selected. 

The  new  Inventions  and  Designs  Bill  for 
India  has  been  passed  by  the  Supreme  Legis- 
lative Council.  The  suggestion  that  the  time 
given  to  foreign  inventors  in  which  to  apply 
for  patents  should  be  three  years,  was  nega- 
tived, and  the  limit  of  one  year,  originally  fixed, 
was  retained. 

A  Bill  has  been  introduced  to  moke  the  im- 
perial standard  yard  of  the  United  Kingdom 
the  legal  standard  of  length-measure  for  British 
India,  tbe  object  being  to  facilitate  futun 
legislation  on  the  lines  of  the  British  Mer- 
chandise Marks  Act. 

It  is  stated  that  Russia  is  likely  to  be  a  com- 
petitor in  the  cotton- producing  market,  as  ex- 
periments made  in  the  district  of  the  Lower 
Don  last  year  were  successful. 

Prof.  Lnbimoff  employs  a  stain  for  tubercle 
bacilli  called  borofuchsin.consistingof  fuchsin 
half-part ;  boracic  acid,  half  -  part ;  abso 
lute  alcohol,  16  parts  ;  and  distilled  water,  3C 
parts.  This  solution  keeps  well,  and  is  alwayi 
ready  for  use.  The  sputum  is  dried,  and  then 
stained  by  the  aid  of  heat  in  contact  with  tha 
borof nohsln  for  one  or  two  minutes.   The  stain 


ia  washed  out  with  dilute  sulphuric  acid,  and 
alcohol  applied,  after  which  the  specimen  is 
immersed  for  half  a  minute  in  a  saturated  alco- 
holic solution  of  methylene  blue,  and  is  then 
washed  with  distilled  water  and  dried.  It  is 
examined  in  oil  of  oedarorin  Canada  balsam.  It 
ia  said  that  by  this  process  the  washing  out 
with    the   sulphuric    acid   is  almost  instant- 

A  Mr.  G.  Henriokson,  of  Rheola,  writing  to 
the  Chief  Secretary  at  Melbourne,  refers  to  a 
remark  of  Liebig's  that  the  gall  of  swine  con- 
tains a  peculiar  organic  acid,  and  suggests  that 
this  acid  may  be  the  antidote  to  snake  poison. 
But  it  has  been  generally  conceded  the  reason 
pigs  are  proof  against  snake-bite  is  that  the 
poison  rarely,  if  ever,  reaches  the  circulatory 
system,  owing  to  the  fat  carried  by  the  pig. 

Artificial  sponge-rearing  is  being  practised 
i  Styria  by  Prof.  O.  Schmidt,  of  Grate.  From 
.  report  to  the  Board  of  Trade  it  appears  that 
Prof.  Schmidt,  by  taking  small  pieces  of  living 
Hponge  and  "planting"  them  in  favourable 
ipofrs,  has  obtained  large  specimens  in  the 
:ourse  of  three  years.  It  is  stated  that  4,000 
sponges  cost  no  more  far  cultivation  and 
interest  on  capital  than  225  francs,  and  the 
Austro-Hungarian  Government  has  authorised 
(he  protection  of  this  new  industry  on  the 
>oast  of  Dalmatia. 

USEFUL  AND  SCIENTIFIC  NOTES. 


Horseflesh  or  Beet— The  question  whether 
itf  or  horsefiesh  is  the  mors  suitable  diet  for 
.  ituau  consumption  has  long  ago  been  settled  in 
favour  of  tbe  former  by  the  common  practice  alike 
jfoivilised  and  savage  races.  An  argument  fonuded 
an  theoretical  grounds  could  hardly  lead  to  any 
lusion.    'f  hare  can  be  no  doubt  that  the 

a  well-fed  and  easily  oironmstanced  ox 

ia  far  less  likely  to  rea'st  the  work  of  digestion  and 

imitation  than  the  stringy  fibres  of  an  animal 

one  life  is  a  fairly  constant  round  of  muscular 

—jrtLOD,  and  in  the  majority  of  oases  of  overwork. 

Professor  Gamgea  has  stated   that  bad  effects  are 

'  gestioa  of  the  moat  of  ovei- 

f  his  observation  be  correal 

.„    ___    _ iali   generally  it  cannot  but 

spply  to  that  of  the  horse.  Apart,  however, 
from  any  question  of  direct  morbtno  in 
fiuenee,  the  quality  of  such  meat  must  be, 
and  is,  inferior.  Deficient  in  fat,  it  lacks  what  is 
probably  the  chief  sonroe  of  supply  for  the 
rear  and  tear  of  vital  energy,  white  the  proteid* 
t  contains  are  embodied  in  a  dense  tissue  difficult 
f  assimilation.  However  acceptable  the  fiesh  of 
he  hone  may  be,  therefore,  when  it  alone  is 
ubtainable.  it  is  certainly  not  to  be  compared  as  a 
food  to  ordinary  butchers  meat,  and  to  pass  it  off 
as  beef  (a  praotioe  by  no  means  unknown)  is  a 
fraud  not  only  disreputable,  but  distinctly,  if  not 
)  a  high  degree,  injurious.  The  summary  oon- 
iotion  and  punishment  of  a  butcher  in  Msnoheetet 
few  days  ago  for  practicing  this  kind  of  imposi- 
tion may  serve  as  a  warning  to  others  who  may  be 
dispo-ed  to  follow  bis  example.  At  the  same  tims, 
it  is  evident  that,  however  deterrent  the  penalty 
imposed,  It  will  be  difficult  to  eradicate  this  f«Mi 
-*  unfair  dealing  unless  tbe  poorer  daises  of  cui- 
..mers  are  watchful  to  protect  their  own  interests 
against  unscrupulous  salesmen. — Lancet. 
Artificial  Silk.— An  artificial  silk  is  prepared 


of  stannous  chloride,  and  l'6oo.  of  a  solution  of 
tannic  acid  in  aloohol  are  then  added.  The  filtered 
liquid  is  placed  in  a  vertical  reservoir,  having  at 
ita  bottom  a  blowpipe  nozzle  of  glass  or  platinum. 
This  pipe  forms  an  acute  cone  with  an  orifice  of 
from  0'10  to  0  20mm.,  the  thickness  of  the  margin 
not  exceeding  0  lmrn-  and  opening  into  a  veaael  of 
water  acidulated  with  one-half  per  cent,  of  mono- 
hydrated  nitric  uoid.  The  level  in  the  roarrvoir 
being  some  centimetres  higher  than  in  the  veisel 
of  water,  the  outflow  proceeds  easily.  The  fluid 
hardens  at  onee  in  the  acidulated  water,  and  may 
be  drawn  out  by  a  uniform  movement  in  tbe  form 
of  a  thread,  which  most  be  dried  rapidly  by 
traversing  a  current  of  dry  (nut  hot)  air,  and 
may  be  wound  up  as  soon  aadry.  Soluble  colouring 
milters  may  be  introduced  into  the  sulutlon,  so  as 
to  obtain  threads  of  all  colours. 

A  ssw  departure  has  been  made  in  the  arrange- 
ment of  tbe  magazines  of  the  Trafalgar,  which  are 
situated  in  a  long  passage  between  the  two  sets  of 
engines,  and   are    thus  most  effectually  protected 


and  steel,  with  a  cellular  structure  of  steel  on  cash 
side  of  them  in  addition  to  the  double  walls  of  the 
magazines  themselves. 


juwuinn   MJiunafliu    aau    bwlu   ujt  euiAnuu  i  nu.  i,«w^. 


plioation  of  continuous  brakes ;  and  it  ill,  there- 
fore, pleasing  to  me  to  find  that  the  wonderful 
improvement!  in  the  WestinKbouso  brake  havi 
been  obtained  without  the  aid  of  electricity,  and  by 
n  the  employment  of  compressed 

:nreaa   trains,    composed  of  from 

ning   upon   railways  in 

l  that  quick 


Xnmbers  of  expr 
15  to  20  vehicles,  a 
this  count ry,  and  it 


safety: 


the  greatest  disaster*  ol 

Penis  tone  and  Hextfaorpe,  would  have  beer 
•voided  or  rendered  hsrmlos  if  the  (rains  h*r 
been  fitted  with  quickly  acting  cnnltnuons  brakei 
I  trnlt  some  English  railway  company  will  fit  ; 
trial  train  with  the  new  Wert  inch  oos*  brake  i: 
order  that  its  efficiency  in  aotusl  traffic  can  bi 
fully  tested  in  this  country. 

Clamant  B.  Stretton, 
Engineer  Associated  Society  of  Euginemen. 
Leicester,  April  21. 

THB  SODTHBBN  HEAVENS  AMD  TUB 

FLAT    BABTH. 

[MOTS,]— 1  wish  I  could  induce  "Sigma"  oi 

tion  on  my  terms,  instead  of  attempting  to  lead  me 
into  branches  of  physics  which  have  no  sort  nf 
connection  with  the  real  question  at  issue.     It  is 

jecta  which  he  candidly  admits  he  is  perfectly 
ignorant  of.  I  in  t«  old  a  controversialist  to 
enter  upon  aach  a  ona-aided  discussion. 

If  I  were  to  employ  ■  surveyor  to  furnish  ms 
with  the  npfl  and  downs  or  general  c  mGgii ration 
of  a  park  of  500  aores,  what  shonld  I  say  to  htm  if 
he  brought  me  a  map  of  tbe  southern  skiea,  or, 
without  going  so  far,  of  the  Isle  of  Wight?  But 
it  would  be  just  as  reasonable  at  what  "Sigma" 
proposes,     lie  complains  that  "oar   maps  do  not 


imply    i 


the     : 


This 


tvlc 


the*. 


c  of  all  intelligent  die- 
i,  We  do  not  make  our  main  to  order; 
n  them  according  to  fuctr,  not  theory.  On  a 
r  plane,  such  as  the  earth  Is,  the  linea  of 
ide  must  diverge  from  the  central  north  to 
iwnalltheories. 


re  all  "  Ian 


■  will 


iny  practical  

mente  of  the  mrridians  of  longitude  south  uf  the 
Equator  have  ever  been  made.  Why  does  he,  then, 
attempt  to  impose  upon  me  the  fanoifnl  conjectures 
Of  Pagan  astrologers?-  His  assertion  that  north 
and  south  correspond  is  unworlhy  of  an  honest 
disputant,  Ho  must  know  that  I  ain  not  obliged 
totakehia  mere  word  that  nm-h  s  pre|K>steruus 
agreement  can  possibly  exist.  If  he  wonld  only 
endeavour  to  disabnie  his  mind  of  "laws" 
and  popular  conjecture*,  arid  the  stereo- 
typed formulae  uf  utar-uazln-r  astronomers,  and 
have  tho  manliness  to  face  the  elementary  con- 
dition! of  his  vaunted  system,  he  would  be  much 
startled  at  the  discovery  that  onr  facts  and  his 


o  shadow  of  at 
r  any  balf-duz. 


lligent 


that  the  line  of  railway,  say,  from  Cambridge  to 
Carlisle,  or  that  any  15  or  JU  miles  of  water  is 
curved  like  a  rainbow,  or  hs.  any  greatrr  approach 
to  a  curve  than  the  plate  bed  of  a  liillisrd-table  ;  I 
will  then  listen  to  his  description  of  the  stars  In 
the  southern  (kief,  but  not  before.  This  is  the 
very  first  step,  and  1  will  allow  no  opponent  to 
evade  or  avoid  it  as  long  as  1  have  any  voice  in  tbe 
matter.  The  prescribed  curvature  sixki  begin 
somewhere:  If  "Sigma"  cannot  show  itonany 
part  of  the  earth  or  ocean,  he  may  Vie  quite  tare 
I  shall  not  pretend  to  hec  it  in  the  ikies  shove  our 
heads.  I  say,  ones  for  all,  my  opponents  must  sub- 
mit torn);  terms,  and  strictly  confine  themselves  to 
the  question  at  issue,  and  to  one  thin?  at  a  time. 
John  Hsmpdfln. 
[Hopeless.  as  snuil.  The  sJkDTfj  is  hardly  worth 
space,  except  as  another  proof  of  the  Inability  of 
Mr.  Hampden  to  respond  to  *  direct  challenge,  - 


THB    GLACIAL    PBB.IOS. 

[I'SGfifc]— IS  the   EXOMSir  MlX'HAJCIC  of  Ihe 

13th  inst,  appeared  a  letter  (SaMI!)  from  Dr.  IT.  K. 

Cane,  in  which  he  said,  amongst  other  things— 

"That  the  Glacial  epoch 


i  an  immense  addition  of  water.  There  are  sgrest 
any  theories  pnt  forth  to  give  a  reason  for  the 
dsten.ee    of    glaaiera,  icebergs,    &c.   in    Britain 

iiring  the  Pleistr ;J      ""- - 

re  Die  following  i 
■  by  a  change 

A  ihauge  in  the  form  of  the  esrui  •  oroiL.  a.  o 
i   -    s  in  the  position  of  the  earth's  axis. 

With  regard  to  another  part  of  his  letter,  he  aayi 
nt  the  theory  of  the  ~  "    " 


,  riod.  The  most  general 
■e:— 1.  That  it  was  brought 
the  geography  of  tbe 


ven  by  tbe  tr 


snging   i 


e  Chniltn. 


iition  has  proved  the  1 
be  of  great  age  ;  it  is  of  great  age  in  comparison 
the  time  since  man  made  his  first  appearance ;  b 
-.-.      [ioally  speaking,  many  parts  of  the  ocea 
lv.tf.-n  ««  of  very  recent  age.     Vit  sn  very  It 
in,  ■  et  before  the  existence  of  man,  Europe  w 
joined   to   Xorth    America.      Dr.    Cane,    being 
familiar  with  charts,  can  follow  the  boundary  of 
this  N'orth  AtlanlicConiinent.  named  by  geologis*- 
Ao  :.  da,  by  joining  tbe  1,000  fathom  line  ucr.astl 
Atlantic     Iceland  will  he  included  in  it.  as  it  is 
part  of  the  old  continent  still    remaining.     TI 
theory  ia  no  longer  a  tbeorv  with  regard  to  mat 

lines  which  are  changing,  but  a  fact  drpen 

n  accurate  measurements. 

Oliver  Drayton. 


rjw-oj— YOl 

n'ing  from  Pilgrim's  IUst,  Ss-Jiith  Africa,  Ufa  i 
Tii-re  are  thousands  of  tons  of  stuff  so  fine  that 
.j  feels  to  tbo  touch  like  flour,  from  which  tho  gold 
cannot  be  got  in  any  payable  way." 

'  "  -.w  similar  masses  when  I  was  a  gold-miner 
stralia  from   1832  to   1H5H,  at  Billarat,  Hen- 
.  ,  Forest  Creek,  the  Sofnla,  and  Turon  Dig- 
gings.   On  my  return  home  I  made  a  study  uf  the 
:r.     After  many  years  of  failure   I  found 


ailiciuu' 


of  the 


oine,  hut  the  siliea  and  gold  -vould  be  separated 
no  pi  them.  The  plant  f^r  my  pru  ess  would  cost 
bout  £1,000  on  the  spot.  The  ehemicats  used  are 
neap  everywhere.  Ham.  C.  Destn. 

Bt,  Iirambcr-road,  Fuiuaui,  S.W. 

THB  BOTAL  TIOTOBIA  HAM.. 
[2SC71.]— MAY  I  ask  a  little  of  your  valuable 
nice  to  call  attention  to  a  proposed  memorial  to 
lie  whose  death  was  a  national  loss — the  late  Mr. 
H'nl  Slorley?  So  deeply  was  ho  impressed 
lib  tho  dangers  arising  from  the  extremes  of 
ealth  and  poverty,  and  tho  dreary  lives  led  by 
le  very  poor,  that  he  used  often  to  speak  of 
:■■:;.■  as  existing  on  a  volcano,  and  spared  neither 
,1). or  nor  money  to  lessen  the  evils  he  deplored, 
i  i>  his  many  good  works,  none  was  dearer  to 
]•  '  •  irtthan  the  Royal  Victoria  Hall,  which  has 
object  t)  brifihten  the  live*  of  the  poor  by 
...  ing  healthy  recreation  (apart  from  tempts- 
nns  to  drink)  and  op|H>rtuniti>->  uf  instruction  fur 
lose  who  desire  them.  It  lias  been  carried  on 
nder  many  diflWlries  for  more  than  seven  years  - 
gift  of  £1,000  from  Sir.  Motley  (towards 


>,  and  from  that 
-  at  the 


of  the  lease)  s     ....     ...  _ 

time  he  regularly  took  the 
nitt*e  meetings.  It  has  occurred 
orked  with  him  there  that  there 
could  be  no  more  fitting  memorial  of  his  unselfish 
none  more  in  accordance  with  his  wishes, than 
ttbliafa  this  work  on  a  permanent  basis. 
in  his  lifetime  he  canted  inquiries  to  be  made 
i  I  he  possibility  of  buying  tlia  freehold;  but 
aim  owner  refused  tu  sell,  and  there  appeared 
•  no  prospect  for  tho  future  but  that  the  hall 
I!  relapse  at  the  end  of  the  t  >-n  years  which 
BB*a  had  still  to  run  into  the  rtito,  from  which 
intent  trustees  rescued  it.  What  that  state 
we  may  learn  from  the  imjis  ,.f  'Alton 
"  or  from  the  reports  of  anv  of  tbo  police, 
used  frequently  tu  take  HO  or  -i'j  from  the  old 
theatre  to  the  lock-up  on  public  holidays.     But 


miry  ..I 


f,  tbe 


audition  of  n 
wher 


of  onr  pl.net. 


rr>phe> 

md  that 


■■  Ml  ., 


and  mi  nth  of  the  Tropica  as  snow."  If  si 
the  cane,  whence  did  (his  water  con. 
where  has  it  gone  now  ?  It  cannot  by  any  mean* 
have  left  this,  gh.be  :  for  we  know  that  when  any- 
thing on  our  earth   will  l,»  ..^frii'irritly  attracted  ho 


impossible.  The  ground  landloi..  .. 
lUIni  to  sell  the  freehold,  and  ill-  iru,t,:e»' com- 
■il.ii  propose  to  raise  a  mcniorial  f uud  to  buy  it. 
■  j  succeed,  the  Charity  Commissioners  will 
ke  ivfv  tha  hall,  as  part  of  the  scheme  for 
-■l*'s  |"tlsoaa  in  Sooth  London.  In  tbat 
"  hare  >  inld  be  no  more  apiieala  to  the 
iblit  f.r-  tbe  Boval  Victoria  Hull;  ita  future 
he  provided  fur,  and  Mr.  Morl.-y"s  name  asso- 
-  ■  I  forever  with  rbo  work  which  he  did  not 
B-t  tin  ■    ■      "         ■        ■ 

uaat  ' 
freehold 
£!?/>•  0  mu«t  b'.-rai-ed.  an<l  nnles^  thi»  is  done  by 

S-j'i'.iaber,  a  deposit  '  .'.".00  (nl-cudy  pui.l)  will 
In'  f..r feited.  Th"  v.ii.-  ol  the  freehold  »-,.  are 
told  is  much  more  Iha.itbi-.  Th- lnndlonl  lm- 
,.i...'.-i(  several  tl,,,,,*,,,,].  jD  ....n-Mcr.-.ti,,,,  of  the 
i.ii  :,■  utility  of  tho  ol.j-<:.aid£(.oini  U  alWp.l 
for  the  present  value  of  the  le.se,  whi:h  is  freely 


ataes  and  committee.   Tbe  £1 

.....      ... Jnder  of  the  price,  law  exp- 

itc     Towards  this  individuals  on  the  oomo 
have  promised  £3^00. 

I  will  not  trespass  on  yonr  space  with  deti 
the  entertainments,  concert",  lectnrea,  tart 
and  other    claim 


working  men's  olnb,  i- 
nourishing  at  tbe  ball.  Let  those  who  wi 
know,  come  and  see.  Tha  popularity  of  the 
ia  shown  by  the  fact  that  £1,839  was  taken  in 
montba  for  admission  at  the  doors,  chiefly  in 
of  one  penny  to  threo-penoe. 

I  wilf  only  add  that  tbia  work  is  like  Mr. 
lay's  generous  sympathy  in  talcing  no  sr™n 
differencea  of  creed  or  party,  and  that  all  wb" 
to  help  in  perpetuating  the  mms  of  a  good  in: 
the  way  he  would  have  cboscn,  are  invited  to 
munleate  with  Miss  Emma  Cone,  ban.  see.  s 
ball,  Waterloo  Bridie-road,  U.K.  She  will  gl 
send  ticket*  for  the  meeting  which  is  to  be  hs 
f  irosvenor  House  a-  3  p.m.  on  the  3ith  fan. 
at  which  tbe  Dake  of  Westminster.  Canon  Bi 
Cardinal  Manning,  Mr.  Arnold  Morley,  and  o 
have  prumisod  to  speak. 

I  ocy  C.  F.  OavenrUi 

i,  Upper  Brook-street.  April  31. 


[2SCii]-IX 
i  quite  impose t 


SICBOBCOPICAX. 

s  reply  t 


a  "  A  Constant  Re.de 

known  by  numbers,  lr 

..     If  j'ou    bny  at  va 

i  X,  Y,  Z  lens,  you  will 

the  power  vary  considerably.    There  is  only 

'entitle  way  of  designating  a  tens,  and  that 

equivalent  focus.    Snw,  every  oombinati 

crosoopio,  photographic,  telasoopto,  achro-j 

Khromatic  eyepiece,  objective,   or   eondiui 

equivalent   in   ita    magnifying  or  dimtaii 

war  to  some  simple  lens  of  a  certain  focus. 

combination   should   be  designated    by   the 

length  of  tbe  simple  lens  t —         ;..:..--  -,_. 

This  equivalent  a i™"1-  '"■ 


copeobjc 


of  lenaei  which  magnifies  or  diminishes 


.obj; 


..  if  lin.  foo 
tione,    aa    far    as    the    micros 

the  screen  on  whioh  the  imi; 
-jppneed  to  be  placed  lOin.  fron 
correctly  from  the  poster." 


ins  [more  cm 

ocnsj — i.e.,  the  assumed  distance  of  disti 
n  a'straigbt  line  take  three  points, «,(,  ■', 
lin.  and  li  -  lOin.    Then  in  then 
objeot,  I  the  Isai 
ippose  /  to  be  an  i 


o  wunld  represent  < 


■onvex  of  crown  of  1'A  ref.  index, 
inly  one  definite  enrvature  which  will  focus 
,n  imago  of  o  plaoed  lin.  from  tt.  If  o  srer 
ibjeat  end  i  a  sensitive  plate,  then  it  would  rv 
ent  the  taking  of  a  photomicrograph  :  o  and  i 
nterehangesble ;  thus  if  you  place  the  object 
.nd  the  sensitive  plate  at  a,  yon  will  take,  in* 
uf  a  photomicrograph,  a  microphotogTaph. 
of  diminution  will  equal  the  amonu 
»tion.  Tbe  magnification  or  dimiunt 
call  it  for  they  are  ill 


.always  proporti 


jnaller  than  tl 


onld  h 


,objeo 


itead  of  lOin.  llafora  we  could  make 
nine  on  the  screen  i,  wo  should  hav 
one  of  two  things — viz.,  focus  the  ! 
ir  keep  the  lent  where  it  is,  lin.  fro 
the  curves,  making  then      '    " 


(thl 


Wa 


tttel  in  o 

der 

to  keep 

tbe  le 

na   an   inch ( 

heory),  in 

the  distance 

ie  so' 

mall  (-01  in.) 

mTght  be  n 

egle 

ted.    Th 

ifioation  or  d 

11  he 

100, 

If  the  1 

ns  ! 

;in.,  the   magnificat 

at  lOOin.  w 

oldb 

are  400  tin 

n  |in. 

One  would  th 

nk  that 

alltbi 

elementary 

d-fo 

Wb 

:,uireJ 

mine  the 

imi 

isbing  r. 

f  a  ,'„th  nb 

atlOOin. ; 

Win 

are  1,'iuO  time 

bereforc  that  i 

just  th 

aifying  or  dim 

power  of  that  tens.  Aswi 
ilistanceforalimicrOfcopeobjeclivesisfiiedatl 
fired  also  at  that  distance  for  all  eyepieeei 
,     microscopic,     telejoopic,     spoetrosoopic, 
otherwise. 

All  eyepieces  ought  always  to  be  designtret 
the  focus  uf  the  simple  ideal  leu   tu  wbi.'bj  t 


valent  ii 


Thus 


■aid  b*  called  ■  ■ 

lies  live  times,  because  lOin.  are  five  times  erei 
than  Jin.   ,  Sow  let  us  see  the   mistakes  tbjt 

Sthe  eat.alnguca.  Here  are  sour 
the  first  one  to  hand:  lin.  will 
eyepiece  =  .10  diam.  From  this  we  learn  that 
*  eyepiece  is'ia  2in.,  the  lin.  magnifying  ten  ti 
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"$ 


'epiec< 
This 


,  75  din 
_   jonfirms  .__ 

ce,  fur  as  lOin 


ihe  power  of  &  §  it  therefore  lu,  which  multiplied 
by  5  for  the  eyepiece  =  75. 
Now,  the  next  is  the  j,  which  with  the  nine  eye- 

fieee  gives  1 1 0,  whiuh  ii  sheer  nonsense.  Foraa 
Din.  axe  20  times  greater  than  a  J,  the  power  of 
she  i  is  20,  which  multiplied  by  5  gives  100,  and 
not  110.  In  tike  manner  the  A  ought  to  be  125 
inatuad  of  145,  and  the 

i  200  inetead 


the    condenser  for   the  light  to  pass.     Dark 

und    with    high-angled   leasee,  those  even  dry 

SB,  ii  always  unsatisfactory. 

taken  of  the  A        The  fast  that  Frss  DAgen  gala  a  dark  ground 

with  a  condenser  of  1-2  N.A.  does  not  in  any  way 


nit  it  ii  leu  than  1-2  N.A. 

marginal  illumination  of  h 

before  the  ground  got  dark  that  h 


h  «0 


■><\:> 

4*5 


,,  760  „  900 

Another  catalogue  states  that  a  ,<„  of  65°  with  i 
No. 1  eyepiece  magnifies  125  dinics.,  and  a  ,<  of  95 
with  the  same  eyepiece  150"  I  Just  aa  if  the  in 
oreaM  of  80°  in  the  angle  of  the  lens  mads  ai 
increase  of  20  per  cent,  in  its  power. 

The  reason  I  go  into  this  matter  at  length  is  t< 
expose  frauds  which  are  frequently  committed  oi 
the  inexperienced— I  allude  to  the  advertisement, 
of  i  ths  and  other  low-power  objectives  of  abnor 
mally  high  angles. 

'     '.o  put  gr.    ■ 


I  lens  than  a  low  one 


Thus 


Kiwer  of  40  of  100"  angle,  bat  it  is  a  difficult  thing 
to  pot  that  angle  in  a  lens  hiving  an  initial  power 
Of  35. 

Likewise  it  is  not  difficult  to  put  80"  in  a  lena  of 
35  initial  power,  but  it  ia  difficult  to  do  the  same 
in  a  lens  of  only  5  less  initial  power.  I  have  a 
Tolles  i  of  HO'  which  was  considered  a  wonder  in 
Ha  day,  and  so  it  would  have  been  if  it  had  been  a 
1,  but  It  ia  really  a  j,  and  so  the  illusion  is  dispelled. 
That  Spencer  4  uf  N.A.  1'3,  about  which  so  niach 
Was  written,  had  nothing  4.  about  it  sxospt  the 
engraving  on  the  bo*:  it  was  a  £th. 

Everyone  should  be  very  cautious  in  buying  a 
high-angled  low-power  glass,  otherwise  they  are 
sue  to  he  taken  in.  It  is  manifestly  absurd  to 
five  £<i  for  a  J  of  80"  whan  in  reality  it  is  a  i, 
Whiob.  could  be  bought  for  £1.  It  ia  maoh  more 
dHBonlt  to  make  a  wide-angled  low-power  lens,  and 
lor  that  reason  Zeiss  very  justly  charges  £2  more 
tar  his  apoch.rome.tis  lin.  than  for  his  3  of  the 
Mn»  aperture.  The  magnifying  power  of  his 
Isnuaa  are  fairly  true  to  their  focal  lengths — e.g., 
the  initial  power  of  hie  24mm. ;  one  I  measured  gave 
11-8,  another  11  1.  It  would  be  an  excel  lent  plan 
bf  the  initial  power  of  every  lens  measured  at  lOin. 
aa  well  as  the  N.A.  and  equivalent  fooua,  were  en- 
BSTad  on  the  buz,  thus,  j.  N.A.  085  x  41.  The 
■L«i  of  multiplication  (x)  would  stand  for 
"Initial  power." 

Eyepieces  should  have  their  power  marked  on 
them  aa  well  as  their  equivalent  foci.  Zeiu  does 
Ihia,  but  his  figures  are  too  inaccurate  to  bo  relied 
On.  Id  conclusion,  I  would  like  to  point  out  that 
telescope  object- glasses  and  ordinary  photographic 

ha  these  respects,  the  difference  being  that  the 
■raven  distance  is  not  fixed.  They  are  really  di- 
■mlshtlt  lenses;  the  object  is  placed  at  i,  a 
diminished  image  of  it  ia  made  at  o,  as  in  the  case 
of  the  miero-photograph. 

Bxtmpls  :— A  telescope  of  10ft.  focus  ia  pointed 
ass  m  house  three  miles  off,  having  a  window  in  it 
20ft.  square.  To  what  sire  will  the  image  be  di- 
minished at  the  focus  o  .'  Aus.  t— The  number  of 
Isart  in  three  miles  is  15,840,  which  ia  1,581  times 
ssissger  than  ths  focna  of  the  glass;  therefore,  the 
window  will  be  diminished  1,581  times,  or  to  ,50in. 
arly).     If  this  image  is  examined  by  a  lin.  eye- 


s,  the  si 


camera  having  a 


ill  ai 
iliff  100ft.  high  ia  300yds 


is  of 


e  will  be  diminished  9 


focus.    What  will 

?    The  distance  of  the  cliff 

lens;  therefore,  the 

I  times,  or  will  equal 

argnmena    lurougbout    this    paper, 

itnctly  accurate,  are  practically  so.  Hy 

writing  it  was  to  assist  practical  workere, 

not  U>  bore  them  with  theoretical  optics.     In 

•ion  will   be  89'J  'times,  which'  will  make  a  differ- 
ssbm  of  about  '001  in  the  size  of  the  image  of  the 

This  difference  is  caused  by  my  measuring  the 
Km.  from  the  lent  to  the  screen,  whereas  it  ought 
tp  be  measured  from  the  posterior  principal  focus 
ef  the  lena  to  the  screen.  This  makes  a  greater 
paxosntage  of  error  with  the  lower  powers.  Thus, 
tha  real  power  of  a  lin.,  measnriug  the  loin,  from 
the  posterior  principal  fuous,  is  10.  In  prso- 
tJoe,  the  English  tube  ia  an  8in.  tube  with 
low  powers,  while  it  is  a  lOin.  with  the 
MaaUtsPI  and  high.  Aperture :— Pras  D'Agen's 
saathod  is  quite  correct,  and  exhibits  much  in- 
rtnuity.    I  feu  his  dark  ground  would  not  be 


think  I  know 
10k  such  very 
1"S  condenser 


6Jin.  internal  diameter  at  top,  narrowing  to  4iu.  at 
bottom,  paraffined  for  lin.  down.  Zinc  ia  the 
nana!  rod,  but  8ft.  long,  which  I  made  very 
warm  and  bent  into  a  Sat  spiral,  leaving 
about  Mo.  between  each  convolution.  To  one  end 
of  rod  aolder  aoopper  wire  (18  B.W.G.)^  Ove    "' 


t  ,in.  of  * 


i  rod, 


have  been  so  long  in  answering  the  questions. 

Since  writing  the  above  I  have  read  "  A.  S.  L.'s  " 
letter.  There  u  a  much  better  relation  of  aperture 
to  power  in  the  mioroaoope  than  the  100  per  inch 
buainesa  in  the  teleaoope,  which,  by  the  way,  is  all 
nonsense. 

No  quarter  ever  made  will  stand  a  power  of  1,350. 
No  microscope  lena  onght  to  be  pressed  more  than 
ten  times  its  initial  power.  The  rest  of  the  busi- 
ness is  easy,  for,  given  the  separating  power  of  the 
unaided  eye  at  lOin.  in  lines  per  inch,  then  multiply 
this  number  by  ten  times  the  initial  power  of  ths 
.....      .i ._   (jjjpuj,^  [ne  aperture  the  lens l 


;o2.i()  h 


r  of  lines,  and  yon 
'     ■    itlOin. 


by  my  unaided  eye. 

microscope  may  resolve  all  I  am  capable  of  seeing 
it  must  have  '20  N.A.  of  aperture  in  its  objective 
for  each  100  diam.  of  combined  magnification.  In 
the  English  Mechanic  in  1888  I  published  a 
table  of  apertures  constructed  on  the  plan  of 
■*S  N.A.  for  each  100  diam.,  and  stated  that  "  if 
ideal  perfection  ia  to  be  reached,  the  values  given 
in  the  above  table  must  be  aimed  at."  This  met 
with  opposition,  and  Prof.  Abbe  waa  quoted  as 
not  approving  of  such  high  angles.  Let  na  now 
igles  of  his  apochromatios  with  my 


list  :- 


My  List,  1883. 


Apochromatios,  1886. 

~io  n.a.  I  z4mm 0*80  N.A. 

■52  N.A.     12mm 0'6O  N.A. 

■04  N.A.       Hmm.  „ 0-95  N.A. 

■66N.A.  j    3mm 1-40  N.A. 


4in.  length  of  I.  B.  tube,  which  effectually 
Insulates  and  protects  them  from  the  saL  am.  eola- 
tion. The  lino  still  being  warm  (or  else  must  be 
warmed),  is  then  dipped  into  melted  paraffin  wax 
which  will  adhere  in  a  thin  but  perfect  coat. 
When  the  wax  is  quite  set  and  hard,  it  must  be 
scraped  off  that  part  of  tha  line  which  will  be  the 
underside  as  it  lies  flat  in  jar.  This  precaution  is 
absolutely  necessary,  because  however  well  the 
carbon  lumps  are  washed,  there  will  still  be  a 
slight  sediment  of  carbon  and  manganese  dost, 
which,  if  it  fell  on  the  zinc,  would  be  the  oanae 
of  a  very  energetic  local  action.  The  tinea  must 
be  placed  level  in  jar,  but  are  best  raised  about 
,in.  from  bottom  on  triangular  pieces  of  wax,  or 
with  a  little  care,  they  can  be  made  of  such  a  size 
as  to  rest  on  the  sloping  sides  of  jar,  which  will 


level,  and  fix  in  place  by  means  of  small  lumps  of 
pitch  and  a  hot  iron.  This  ia  necessary,  as  other- 
wias  it  ia  liable  to  become  displaced  when  packing 
in  the  carbon  lumpa.  I  may  here  mention  that, 
even  if  the  canvas  does  touch  the  zinc,  it  does  not 
matter,  aa  the  latter  is  protected  by  its  coat  of  wax. 

The  negative  ["-'- ■■«•'■*  «i-xl  <*  *■■  »«■  nt 

arc-light  curb 


In  the  first  two  my  ideal  apertures  are  exceeded! 
With  regard  to  the  6mm.  it  is,  of  course,  quite 
politic  to  keep  it  a  dry  lens,  and  0'95  N.A.  is  the 
maximum  for  a  dry  lens. 

The  8mm.  ought  to  have  an  aperture  of  208  ;  but 
it  has  been  very  wisely  kept  to  1-4,  because  it  ia 
not  at  present  technically  possible  to  exceed  that 
without  introducing  errors.  In  other  words,  if 
Id  have  been  usefully  given  to 


!S  N.A 


ebjee 


r  100   i: 


onld  hi 
golden  rule  for 


piste.    I  do  not  despair  uf  li 

diets  of  "Low-angled    glasses   for    penetration," 

"  Good  enough  for  histological  purposes,"  (l  Jackson 

limb  for  steadiness,"  and  ■'  Thin  stage  for  oblique 

illumination,"   "fall   like  Lucifer — never  to  rise 

again." 

Edward  M".  Nelson. 
London,  April,  1883. 


in  that  ths  tram  itself  i 
udiug  idle  while  cells  >r 
ild  ba  found  cumbersomi 
I   unsightly  in  appeal 


d 
When  the 


o  the 

I  should  suggest  that  the  space  above  the  eel's 
be  utilised  for  the  use  of  passengers,  thus  over- 
coming the  two  latter  objections. 

But  why  not  use  cells  of  sufficient  capacity  tc 
carry  a  whole  day's  work  '!  Then  tbey  can  be  placed 
beneath  the  seats  or  body  of  the  tram  (the  ui 
method),    rendering    the   whole     "  ' 
great  consideration  in  crowded 
day's  work  is  done,  and  the  trams  are  boused,  the 
charging  can  be  effected. 

W.  Porren-Kayoook. 

GRAVITY    LBCLANOHK. 

£28674.]—  "  Assoc.lNST.ELECT.Esoa.,"  letter 
28626,  page  148,  asks  for  information  respecting 
this  form  of  cell.  I  can  tall  him  that  it  will  work 
fairly  well  for  a  week  or  two,  and  then  he  willfind 
that  It  polarises  quickly  and  takes  longer  to  de- 
polarise than   it   ought  to,  for  the  simple-    


e  Lcclan 


With  oi 


ran  go  men  1 1 


,  alludes 


n  the 

rely  exoluded  in 


ion,  I  will  now  describe 
ity  coll  that  I  made  and 
had  in  use  for  months,  intermittently  lighting 
5o,p.  lamps,  which  I  found  to  answer  for  this  pur- 
pate  better  than  any  other  arrangement,  in  conte- 
quenoe  of  the  low  internal  resistance  and  high 
E.M.F.,  which  remains  the  same  as  when  porous 
cells  are  used,  which  is  not  the  oase  with 
agglomerate  blocks. 

The   outer    jar  is   brown  stoneware,  3in.  deep, 


ight  or  ten  pieces  o; 
hi   aouui  *ia.  long,  well  soaked  in 

r ....     md   lead   capped.    To  paraffin  the 

carbons  properly  is  the  most  difficult,  and  yet  most 
necessary,  operation — most  necessary  because,  if 
not  done,  connection  will  be  quickly  destroyed,  and 
most  difficult  because,  if  not  properly  and  carefully 
done,  it  will  considerably  inoreaie  the  resistance  of 
cell.  I  have  found  that  the  best,  besides  .being 
the  most  expeditious  way  is  to  bundle  a  number 
of  lengths  together,  and  place  the  ends  whioh  are 
to  have  the  lead  cap  about  half  an  inch  deep  in 
melted  wax.  put  in  u  moderately-warm  oven,  and 
leave  for  about  one  hour  ;  they  will  then  be  tho- 
roughly soaked  without  there  being  the  unneces- 
sary coat  of  wax  on  the  outside,  which  is  usually 
the  result  when  they  are  soaked  bodily  in  the  wax  : 

resistance  by  decreasing  the  effective  aarfaoe  of 
carbon.  Each  carbon  should  then  be  separated,  land 
placed  with  the  same  end  down  to  get  cold;  they 
us  then  ready  for  lead  caps.  It  is  not  necessary 
to  drive  the  wax  back  with  a  hot  iron— as  I  have 
repeatedly  seen  it  advised  in  "Ours "—because  the 
hot  lead  will  do  that  more  effectually,  and  leave  the 
superfluous  wax  just  where  it  is  most  wanted.  The 
carbons  being  paraffined  aud  capped,  they  must  be 
placed  upright  in  the  cell,  resting  on  canvas  sup- 
port, and  equally  distributed  over  the  whole  sur- 
face, then  packed  tightly  round  with  a  mixture  of 
equal  parts  by  weight  of  carbon  and  oxide  of  m 


e  from  dust,  then  fill  the 
prefer  leaving  the  carbon 
it  has  the  disadvantage  of 
ib  addition  of  a  little  water,- 
considerable  on  account  of 


it  that  re 


with  melted  p 


and  a 


culati 


I  of  ai 


trouble  of  re  pi  aoing  the  water.     Eauh  of  the  lead 
caps  must  bS  auldered  to  a  length  of  18  B.W.G. 
copper  wire,  passing  from  one  to  tl 
end  brought  to  the  side  opposite  ti 


Don. 


poor 


jar  higher 
Matlock  Bath. 


eolut 


.Tames  3.  Syder. 


DIBBOT    TBAN9FOBKBRS    OB   INDUC- 
TION    OOIL3. 
1 28675.]— I  HAVE  looked  up  "  Eoginecr's  "  prior 
letter  on  this  subject,  of  the  existence  of  whioh  1 

The  cores  of  transformers  should  be  twice  ai 
thiok  as  they  were  shown  in  sketch  Ust.waek, 
Their  possible  heating,  to  which  Engineer 
draws  attention,  would  he  better  overcome  by 
having  them  of  extra  thickness  than  by  working 
transformer  under  its  full  power,  which  would 
mean    deorease    in    effijiency.      In  apeoii' 

where  the  transformer  is  likely  t"      

longed  use,  the  eoi 

be  suggested  to  build  them  of  wire,  but  any  ad 
tags  that  might  ensue    would    ha  neutralised  by 
increased  structural  expense. 

W.  Perron-Mnyoook. 


ity  to  be  put  to  pro- 
hollowed.    It  might 
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LETTERS  TO  THE  EDITOR. 


mm**  fir  <* 


nUh  mtjriimi  U  f*«  Burton  « 


W  asitir  it  (At  IMUr,  e>  Mil  ai  I4i  /Ofa  ** 

I  weald  kavs  nwnM  writ*  what  he  know,  and  u 

.oh  as  he  bumn,  bat  nomm  ;ud  that  no)  lntUsoalj. 

hot  In  all  other  snaiecei ;   Fix  nob  a  pent*  may  bar* 


VARIABLE    STAB. 


Sinted  la  Wokingham  Observatory  Cireu/ai 
j.  19.  The  iter  ii  not  in  Lilinde  or  Weine'i 
Beuel,  and  I  hive  filled  to  End  it  in  any  modem 
citelogue.  The  pleoe  la  D.M.  ii  token  from 
B.B.  vi,  where  it  oooura  is  a  9*2  magnitude 
■tmr;  the  piece  for  1865-0  being  xiilb.  42m.  4S'82s. 
+  40°  15'  65  9",  from  ■  single  observation  with  the 
Bonn  airole  on  April  28rd,  1858. 

The  iter  D.M.  4-  40°  2701,  whioh  mi  referred  to 
by  Mr.  Eipin  u  being  paesibly  variable  (letter 
28687,  page  168)  ia  LL  35549,  26650,  W«.  B.  XIIIu. 
968.  It  ii  71 and  8  magnitude  in  LI.,  8  magnitude 
in  Weiue'i  Beuel.    It  U  In  the  eeoond  Armagh 


The  observation  in  D.H.'ii  e  tingle  one. 

H.   Sadler. 
32,  Minor-etrcet,  Clapbam,  London,  8.W. 


[IK5B.1— With  refeienoe  to  the  inppoeed  dis- 
oovery  of  a  now  iter  in  the  Trapesium  of  Orion 
with  the  greet  Lick  telescope  I  deeire  to  say  that 
I  have  jmt  received  •  oopy  of  the  tint  volume  of 
the  Publicaiiujii  of  the  Link  Observatory,  by  whioh 
I  find  that  the  fifth  end  sixth  itore  in  the  Tr.pe- 
■ium  were  eeen,  end  even  tome  of  the  poeitiom 
end  distances  measured,  by  Mr.  Burnham  with  one 
of  the  smaller  teleeoopee  in  nee  et  the  Observa- 
tery.  Thle  being  «o,  I  think  we  may  unnu  that 
the  observer!  would  not  have  announced  ae  ■  new 
■tor  one  of  those  already  observed  end  meeenred 
et  their  own  observatory,  and  that  the  law  recently 
discovered  is  not  one  of  the  eix. 

Dablin,  April  21.  W.  H.  S.  Monok. 

BATTJBM. 


„ il  outline,  end  o 

size  and  position  similar  to  those  depicted  by  hin: 

Son  ring  C:    Feb.  25,  Much   1,  Mareh  12,  end 
aroh  V 

~      Hi 

.   . .  a  behind  the  bell . 
goUrity.   Daring  February,  Heroh,  end  April  ring 
C  his  always  appeared  to  roe  plainer  on  they,  lide, 
while  the  reverie  hie  been  the  ease  with  the  mar'- 
ingiof  ringB.     I  have  need  a  With  8Jin.  rcirn 
pewere  276  to  406. 

F.  M.  Knmpthomo. 
Wellington  College,  AprU  21. 


[28660.]— KINDLY  allow  me  space  to  oorreot  tun 
mistakes  whioh  obscure  the  meaning  in  my  lette 
(page  169}  ;— 

In  law  8  "eorved"  ehonld  be  "central";  i. 
law  4  "end"  should  be  '' oontre." 

April  23.  George  P.  Bnrdor,  BC.D. 

BUS'S  BATS. 
["28061.1  —  BOTH     oorreipondento    who   havi 

attempted  to  explain  this  subject  in  Thursday 
ieine  mast  be  in  error.  From  the  Jane  eolitioe  t< 
the  frigid  sane  is  not  more  than  3,000  or  4,00! 
miles.  The  inn's  altitude  is  said  to  be  from  92  t  ■ 
93  million  miles.  Let  anyone  construct  a  triaagl . 
according;  to  this  scale.     He  will  eee  the  absurdil 


COILS  WITH  HOBSBSHOB  OOBBB. 

[28662.  j— THE  Idea  of  constructing  coils  with 
,bese  ooree  (see  letter  28649,  p.  170),  is  some  yean 
lid.  In  Vol.  XXXVIII.,  p.  325,  ii  a  letter  of  mini 
raggesting  such  an  experiment  being  tried  aa  poe- 
libly  giving  a  larger  spark.  Our  friend  "  Sigma  " 
a-ai  then  writing  seme  papers  on  Magnetism,  and 
in  a  paper  anbeeeuent  to  my  letter  he  itoted  that 

— ""  horseahoe  magneto  nave  greater  attraoti-" 


settle  the  question,  and  after  anothe 

9  subject  (at  p.  473)  1  dropped  the  mum.     u 

mbar  containing  the  Bret  letter  ii  dated  Dec  1 


[28663.]  —  ONE  of  the  meet  elegant  oon- 
■  noes  for  a  maintaining  power,  m  whioh 
or  auxiliary  spring  nor  weight  is  requirtd,  is 
deioribed,  but  not  illustrated,  in  "Held a 
ties  on  Clock  and  Watoh-Making,"  pnbliihed 
26.  He  describes  it  as  "  a  very  ancient  way 
of  going  while  winding,  which  was  long  applied  to 
the  fusees  of  elooke  and  watches,"  and  for  parti- 
culars refers  to  Thiont's  "Traitd  de  l'Horlogerie," 
published  at  Paris  in  1741.  This  arrangement  was 
applied  to  the  barrels  of  the  machines  Died  for 
Alexander  Bain's  Chemioai  Marking  Telegraph 
about  1851,  when  tbii  system  waa  used  by  the 
EUotrio  Telegraph  Company.  This  arrangement 
superseded  the  "going  ratchet"  previouely  used, 
whioh  latter,  although  adapted  for  slow-motion 
machines,  wis  not  sufficiently  prolonged  in  its 
action  for  the  oompmratively  f ait-running  trains  of 
telegraphic  apparatus.  As  this  pretty  contrivance 
is  useful  for  other  purposes  besides  clockwork,  and 
finding  that  it  is  by  no  means  generally  known,  it 
oooura  to  me  that  an  iliuitration  showing  ita  con- 
struction may  be  both  rueful  and  interesting  to 
many  of  the  readers  of  the  ESOLISK  MECHANIC. 
The  telegraph  machines  alluded  to  have  long  since 
become  extinct,  at  far  aa  I  am  aware,  not  a  single 
—  having  been  preserved,  and  not  having 


.for 


le  last  26  yea 


imory.   Thi 


ided  with  grooves  ;  the  braes  cape 
oy  woodsorewsin  tbaoaualwiy.  Thawuiuinguuur 
A  A'  passes  through  both  great  wheel  and  barrel 
without  being  attached  to  either.  It  ii  provided 
with  a  ratchet  at  A,  the  click  being  fixed  to  the 
baok  frame-plate  F.  There  ia  a  brass  tube 
in  the  lniide  of  the  barrel  forming  part  of 
one  of  the  cape,  which  acts  u  a  socket  to  reoeir- 
the  arbor,  and  within  whioh  the  litter  may  tar 
To  the  crosses  of  the  greit  wheal  O  a  ring  11 
secured  by  fix  screws ;  this  ring  ia  toothed  on  i 


■side,  forming  a  wheel  with  internal  teetl 

ide  this  ring,  between  the  great  wheel  ai 

barrel-cap  C,  are  two  toothed  wheeli  of  equ 

and  the  same  number  of  teeth,  though  this  ec 

I  necessary.     The  centre  wheel   ia  fa 

inently  to  the  arbor   (soldered,  I  th 

while  the  other,  whieh  gears  between 

...  is  pivoted   to   the   barrel   cap   by  a  d 

shouldered  oonntersnnkeorew.   Thia  gearing 

the  only  connection  between  the  arbor,  bam 

great  wheel.    The  two  latter  are  kept  in  p 

on  the  arbor  at  the  back  by  a  washer  and  i 

I  in  front  by  the  fusee  key  K,  of  whioh  > 

w  if  shown  in  Fig.  3.     For  facilitating  ret 

.. .  will  oall  the  wheel  whioh  la  fixed  on  thi 

the  sun-wheel,  the  other  which  ii  pivoted  i 

barrel  the  planet  wheel.    When  the  windi 

applied  to  the  equare  A'  is   turned,  and  th 

wheel  revolves  in  the  direction  of  its  arrow, 

cause  the  planet-wheel  to  roll  round  the  ints 

the  ring  rf and  wind  the  cord  on  the  bane 

t  interfering  in  any  way  with  the  action 

ight  on  the  great  wheel  G,  whioh  will  oc 

..  be  nrged  in  the  direction  of  the  arrow  a 

tbe  arbor  la  at  rest.    This  action  ia  precisely , 

3  that  of  railing  a  weight  by  a  movable 

ne  end  of  the  cord  being  fixed.     In  Fig.  4 

ad  e  of  tbe  cord  be  attached  to  a  fixed  point 

.  foroe  is  applied  to  the  end  p  to  raiae  the  i 

Altnongh  the  sheave  ia  toning  and  the  we 

ng,  the  poll  on  tbe  point  e  will    reme 

lb  whether  the  weight  be  riling  or  fall) 

end  e  be  attached  to  or  form  pare  of  the  oa 

rel,  the  case  will  remain  the  same.    Thi 

principle  of  the  oonstmotion  of  the  "  indicate, 
tbe  celebrated  Netherlands  philosopher,  Hit 
who  applied  it  to  his  clock,  and  is  the  fira- 
taining  power  of  whioh  we  have  any  recor-- 
it  will  in  no  way  afieot  the  eaee  if  a  toothy 
be  substituted  for  tbe  sheave,  and  two  nr~ 
tbe  place  of  the  oord  (Fig.  5).  If,  now,  wen. 
conceive  thi  racks  to  become  circular-^, 
toothed  wheels,  oonoentrio  with  each  othe*>_ 
toothed  wheel  between  them  pivoted  to  ansi 
volviug  round  the  same  centre  aa  theirc^ 
shall  arrive  at  precisely  the  aame  arrant  .*■ 
lhat  of  Fig.  1.    Here  the  wheel  R  repavtr 

right-hand    rick  in   Fig.  5;    the    ann 

left-hand  rack,  ind  the  planet-wheel  «- — 
wheel  between  them.  It  will  thus  be  e— ean 
the  arrangement  shown  in  Figs.  1  and  sas 
so  different  in  appearand,  is  virtual — 7^ 
more  than  tbe  principle  of  the  "  andlee-w 
Huygbena  applied  to  wheel-work.  It  iaai 
well  to  give  this  illustration,  having  torn. 
many  experience  a  difficulty  in  clearly  laics. 
action,  and  certainly  at  first  sight  it  (pwr. 
terioue  to  eee  the  oord  winding  on  the  Wr— 
the  latter  retregrading  without  prditb^ 
interference  in  the  speed  of  the  maefaim.  We 
benefit  of  tboee  who  may  not  be  faniliu  , 
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violins  which  be  tested  gave  aounda  »i 
apart;  but  ba  eaye  be  ia  not  sure  whether  the/ 
holes  were  ant  or  nut.  I  should  be  inclined  to 
think  the;  were  not,  for  a  difference  of  3}  semi- 
tunes  between  tbe  plater,  1  think,  woald  be  too 
great,  end  that  a  violin  ra  constructed  would  have 
only  an  indifferent  tone.  Tbe  cutting  of  them 
would  lower  tbe  sound  of  tbe  breast  about  ■  tone, 
redlining  tbe  difference  te  ruber  leu  thin  a  tone. 
M.  Bavsrt,  tbe  eminent  scientist  and  authority 

whioh  be  made  'with  the  violin*  of  Stradivari  at. 
■tatei  that  be  almost  invariably  found  the  back  and 
breast  to  give  loanda  a  tone  apart. 

Mr.  Davidson  alio  states,  in  hii  little  work  on 
tbe  violin,  that  a  violin  deteriorate*  in  proportion 
aa  thii  11  departed  from.  Again,  the  aouud-ber 
perfectly  compensate*  for  the  cutting  of  tbe/-holci, 
the  plate  giving  tbe  lama  tons  when  finiabed  a*  it 
gave  before  the  cutting  of  them,  or  tba  filing  of 
the)  bar,  esauming,  of  course,  that  the  latter  be  " 
the  proper  di  mentions.  F.  Watson. 


OTJBIOTJ3  ALL01T9. 
[28684.]— I.  HAVE  read  with  great  interest  the 
aerie*  of  abort  oomniunioatiuna  by  uur  respected 
correspondent,  "Km."  Prom  practical  experience, 
I  have  but  little  faith  in  tbe  anticaonial  aoppat 
alloy  which  be  deeeribea  in  No.  28478  j  but,  apt-' 


risphen 


ded  by  hot  condition! 


n  tb( 


northern  latitudes,  and  thet  . 
the  belief  that  aatrouomical  canaes  may  draw  .. 
exact*  of  water  alternately  north  and  * outh.  If 
this  ia  the  out,  and  the  "conditions  auoh  that,  when 
the  southern  land  last  deacended  into  the  water, 
the  maranpial  animal*  were  generally  diffused,  and 
retreated  aa  the  water  ruse,  wo  have  an  eaay  ex- 
planation of  tba  faats  as  Ibey  exist.  Australia  is 
tbe  remnant  of  the  old  southern  continents:  Its 
animals,  the  preserved  and  iiolated  remainder  of 
their  inhabitant*,  preserved  from  being  superseded 
by  higher  type*  by  their  isolation  f  rum  Ibe  rest  of 
tbe  earth's  land  surf  see. 

Anyhow,  one  thing  j*  certain :  no  cosmieal 
toirenta  of  water,  hut  or  cold,  ever  destroyed  the 
early  animals  of  Anstrslia,  nor  did  an  inrutb  from 
Mr.  Hampden's  encircling  ocean  from  beyond  the 
ice  barrier.  All  teacher*  of  a  universal  deluge 
have  [hit  nnt  to  orack.  Sigma. 


TIQHBS    ASS    TBX.EOLO&Y, 


lsttet 


(M818}__.,__ r 

ontbi*  dark  subject.  While  it  is  no  doubt  u 
that  each  species  acta  for  ita  own  benefit,  wa  mi 
not  forget  tbe  inter-dependence  that  exists 
nature.  The  whole  animal  kingdom  it,  of  oonr 
tly  or  indirectly  dependent  upon  tbe  vegetabli 


it  may  p 


sable 


qualities  a*  «„ .__  

Can  "  Bo*  give  any  information  aa  to  the  pre- 
paration of  "  Handaru,"  an  apparently  alloyed 
metallic  cement  nsed  by  the  Japanese  in  tba  erec- 
tion of  some  of  their  gigantic  bronze  statues  ? 

S.  B.  F. 


SAFETT     BIOTOLKS. 
—The  oycling  set  son  having  now  began, 
-  sm  sure,  be  of  interest  to  many  readers 


iiagdom.f 


(  tbe 
va,  eta .,  I 


vcslled 


uiafoi 


touth  and  claw,"  ia  a  perpli 


We  all  si 


by  those  having  experience.  Personally,  I  should 
be  glad  to  know  if  those  rear-driving  safeties  pro- 
vided With  the  quadrilateral  or  parallelogram 
frame  poeaeaa  any  advantage  over  the  ordinary 
build?  The  former  seem  to  mo  to  be  stronger,  and 
probably  would  steer  better,  but  I  have  no  experi- 
ence of  either.  Aa  a  would-be  rider,  I  should  be 
glad  of  advice  on  the  subject.  B,  W.  F. 

SURVIVAL     OF      TH"      FITTB8T     AND 

ABIiM    MYSTEBY. 

[28686.]— I  should  liketo know  what"B.  L.G." 

of  the  fittest  on  any  land  diaoonnea  ted  from  Asia?  " 
I  know  a  land  so  disconnected,  the  whole  of  the 
animal*  of  which  have  survived  from  very  ancient 
tiroes,  certainly  long  antecedent  to  the  supposed 
FlocdortheGlaoialepoeh.  That  land  ia  An* trails, 
which  presents  a  problem  absolutely  inaontiatent 
with  a  total  destruction  of  the  earth's  inhabitants, 
and  a  repeopling  from  any  central  point  in  Aaia  or 
elsewhere. 

Wa  have  to  deal  tbere  with  a  large  continent, 
•vary  native  quadruped  in  which  belong*  to  the 
marsupial  order— an  order  uf  animals  which,  while 
once  spread  over  Ibe  esrtb,  bss  disappeared 
wholly  from  all  the  rest  of  tbe  world,  with  the 
■ingle  except  ion  of  the  opoaaum  of  North  America. 
(There  are  aome  in  New  Guinea,  which  may  be 
regarded  aa  part  of  Australia.)  Now,  whether 
the  disappearance  of  the  marsupials  all  over  the 
world  is  to  be  attributed  to  a  general  destruction, 
or  to  their  gradual  displacement  by  creatures  batter 
suited  to  gradually  altered  conditions,  it  ia  evident 
that  nothing  has  occurred  in   Australia  to  destroy 


t  the  i 


rikiug  fad 


t  that 


is  the  wild  dog,  wl 


kangaroo  down  to 
rly  type. 
is  pretty 


biob  n 


evolution  in  that,  through  all  [I 

have  passed  aince  the  early  ma 

development,  no  higher  or  modified  type  baa  come 

into  existence.     On   tbe    other  hand,  the  climate 

and  natore  of  Australia  are  such  that  probably  the 

maraopisla  war*    beat   adapted    to   tbem  —  until 

—  in*  advent  (civilised  man  tbat  is)  altered  the 


of  ei 

The  problem 

not  merely  tbe 

probable  period 

taut  the  bulk  of 


nang, 


hile 


clearer  when  we  consider, 
itate  of  the  world,  but  the 

n~thl 


e  in  the  I 
r  previ 


■oath,  bnt  the  routhern  ice  asp  is  much  the  i 
pronounced.  Bnt  geology,  while  it  cannot  tell  os 
whether  the  southern  land  surface  ever  pre- 
tell  ns  tbat  not  once,  bnt  often, 
s  have  been  under  water,  and  the 
sme  far  down  south. 


many  species, 
line  mystery, 
rgely  through 
tbe  misdeeds 


full  there  of  pbjaicsl 
evil  aa'  well.  If  suffering  were  confined  to  tb> 
human  race,  tbe  difficulty  would  notbeaogreat 
but  moral  considerations  do  not  apply  to  anima 
Buffering.  Tba  principle  of  degeneration,  however, 
bas  a  bearing  on  it.  It  seems  that  food  and  safety, 
wben  very  easily  attained,  result*,  a*  a  rule,  in 
degeneration.  When  a  creature  turns  aside  fiom 
the  path  intended  for  it,  it  ainks  in  the  scale  of 
existence,'  so  that  it  would  appeal 
degree  of  struggle  and  difficulty  were 
only  to  effect  progress,  bnt  to  prevent  retrogression. 

In  any  esse,  it  it  possible  to  make  t ""  "  "L'" 

feature  uf  nature.      Even   when  i 

violence,  they  probably  suffer  infinitely  leaa  than 
many  a  human  being  who  diet  from  a  lingering, 
painful  diaeaae,  while  they  are  spared  tbe  mental 
trials  which  are  often  worse  tbsn  tbe  bedily  pain*. 
Tbat  man's  heavy  hand  lies  upon  them  is  certainly 
not  the  least  of  animal  afiliotiuns.  J-  A. 


USEFUL    AND    SCIENTIFIC    NOTES. 

A  new  dry  nr  se  mi-dry  pile  baa  recently  been  in- 
vented by  M  Messerole,  which  is  made  with  com 
mon  aoap  diaaolvad  in  boiling  water,  to  whiob  bat 
been  added  a  small  quantity  of  caustic  toda  oi 
caustic  potash.  This  mixture  ia  poured  while  hot 
in  a  cell,  in  which  baa  previously  bean  placed  t 
large  carbon  rod  and  a  plate  of  amalgamated  lino, 
On  cooling,  the  mixture  forma  a  paste  whioh  does 
not  easily  evaporate. 

Colonel  1KVISE,  who  lives  juat  on  the  out- 
skirts of  Richmond,  Kentnoky,  had  three  barrels 
of  Anderson  county  whisky  14  yesrs  old  in  his 
cellar,  **>*  a  Lexington  paper.  He  left  tbe  bung- 
holes  open  to  age  it  falter  and  make  it  mellow. 
Judge  of  his  surprise  whan  he  went  to  sbow  it  to 
aome  visiting  friends  one  morning  to  find  tbat  it 
was  nearly  all  gone,  and  in  one  of  the  barrels  only 
about  two  gallons  were  left.  In  thia  barrel  over 
40  large  black  snakes  ware  discovered,  all  in  a  state 
of  intoxication,  while  in  the  dark  corner*  of  the 
cellars  gronps  of  rattlesnakes  were  coiled,  aome 
sobering  up,  while  others  ware  in  various  stage*  of 

Miss  Cornelia  Sobabji,  who  recently  gradu- 
ated as  Bachelorof  Arts  at  the  Bombay  University 
with  marked  distinct  inn,  has  been  appoi  '  ' 
""         -*  ■'  a  Ahmcdabr J    *-*-  "■"■■■-    - 

an    s   oolU.. .-. 

citable  the  fact 

that,  at  a  time  when  municipal  school 

will  not  intrust  tbe  education  of  even  little  girls 
to  women,  a  young  lady  is  thus  set  to  teach  young 

IN  a  report  on  tbe  trade  of  Baltimore  for  1887, 
it  is  mentioned  that,  the  immigration  to  Bsltimure 
ia  curious  in  the  distribution  of  nat ional Hies.  Tbe 
total  number  of  immigrants  in  1887  was  40,373,  of 
whicb  25,1.00  ware  Germans,  6,080  Rnsaians,  2,650 
Bohemians,  1,773  Anatrians,  1,109  Hungarians. 
1.662  Swedes.  1,066  English,  BOO  Irish.  22  Scotch. 
The  aexe*  were  tolerably  evenly  divided,  for  oi 
the  whole  40,273,  21,255   were  males,   and  19,018 


REPLIES  TO  QUERIES. 

•„•  In  the\r  annreri,  CorruponJenJi  are  rtiptct- 
fuliy  Ttqvtttid  to  mention,  in  each  uutanot,  lit  till* 
and  number  of  the  cuerv  anted. 

[64300.]— Buik  work  for  Eyupieuea.  —  Id 
Jo.  860,  Vol.  XXXIV.,  will  be  found  an  illua- 
rated  deacription  how  to  do  this  work  by  Mr. 
uancaater,  and  querist  should  buy  No.  857,  Vol. 
XXXIII.,  as  well,  treating  of  the  construction  of 
tbe  teleaoope,   by  the  same    writer.— J.  C.   LlS- 

[64478.]— Church  Bella  (TJ :(*.)— Bell-metal  ia 
composed  of  copper  78  parts,  and  tin  22.  It  Is 
sometimes  stated  tbat  the  old  bells  contained  silver, 
but  1  believe  that  authorities  do  not  regard  this  as 
correct.  Perhapa  if  you  read  "Lomax's  Bella  and 
Bellriogera  "  you  would  find  it  interesting,  and 
might  gather  aome  information  from  it. — Prix 

[64647.]— Froblem.— If  "B.L.  G."  will  re-read 
the  qneation  (p.  589),  he  will  see  that  be  has  again 
slightly  misnudeistood  it.  It  1*  this:  "  In  how 
msny  ways  can  12  men  be  re-arrangid  .... 
die?"  " Re-arrangements "  cannot  include  the 
original  arrangement;  therefore,  "  Keymond's  " 
figure!  (psgs  150}  are  perfectly  right;  and 
"B.  L.  G.V  are,  in  each  case,  too  great  by  I. 
Now,    with     regard     to    the  circular  ra-arrsoge- 

a  b  o  (a)  can  have  just  three— namely, 
a  c  b  (a) 
bacib) 
cba  c 


[periment,  is  as  fol- 

No.  of  re -arrangement*  according 
to  the  condition,  p.  589. 

No.  of  , ■ 1 

objects.  In  line.  In  circle. 


I  should  1 
subject,  that  my  figures  for  cii 
(p.  107)  are  unreliable.     A  glan 


vows    himself   an 


The  number  of  possible  re-arrange menta  of  12  ob- 
jects is  by  calculation,  as"  Kejmond"  has  it  (p.  150). 
.--.-■■        ■  -j-  -  .light  slip  in  working  it 

cuiar  comblnt 

oo  at  tbe  oombtna- 

,.   .. t  (a)  will  abow  that  more  than 

two  would  have  to  be  struck  oat  from  the  six  ar- 
rangements given.— F.  S.  S. 

[64602.]— Evolution.— I  agree  with  "  Den*  "  in 
hi*  reply  tn  this  query,  and  would  recommend  any 
one  interested  in  the  subject  to  examine  micro- 
scopically sections  of  human  hair,  taken  from  all 
sundry    pari*    of    the  body,   and    compare    them 

with  similar  aectiona  taken  from  like  parts  of 

anthropomorphoua  ape.     Onr  esteemed  cor: 

ent,  "F.R.A.S .,"  i 

"  Evolutionist."     He  baa  taken  h-  «r..  uu  vUD  ul 

tbe  borne  of  the  dilemma.   Some  two  or  three  year* 

ago  (I  have  not  here  back  numbers  for  r  *  "* 

In  a  protrs  ' 

'    "         thn    Irian    »t  a   "  i.  rran        ,     . 

be  repudiate  tbe  idea  of  on  "  Evoltaioner  "  >  Doe* 
he  believe  in  self  evolution  ?  If  not,  I  can  join 
banda  with  biro.- II.  B.  P. 

[64619.]— Chemical  Balance.—  Fur  exact  and, 
at  tba  tame  time,  rapid  work,  the  querist  will  find 
a  short  beam  balance,  suoh  as  Bunge's,  greatly 
superior  to  the  longer  beamed  balances  hitherto 
generally  in  us.— H.  B.  F. 

{646B3.]— Scotch  Potty.— For  patching  up 
joint*  in  a  cooking  stove  here,  I  have  found  tbe 
following  recipe  thoroughly  sstisfsotory,  and  it 
may  suit  the  querist.  Take  8  parte  sifted  clay, 
mix  thoroughly  with  4  parts  iron  filings,  2  part* 
black  oxide  of  manganese,  1  part  aalt  and  1  part 
borax.  A  quantity  of  this  may  be  made  and  kept 
dry,  and  only  so  muoh  as  is  immediately  required 
mad*  into  a  putty  with  water.— H.  B.  F. 

r64640.]— Teat  for  Gold.— Tbe  reply  whioh 
"  Principle "  gives  to  this  query  require*  an 
addendum.  The  solution  in  aqua  regis  mnat  not 
be  repeatedly  evaporated  to  drynesa  with  additions 
each  time  of  HC1  to  expel  all  nitric  acid.  I  havi 
frequently    known  experimenters   freouAK*  "*i 
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nitiio  Mid,— H.  It.  P. 


[64666.]— Joints  la  Rlate  Cistern,  A  putty 
of  rad  and  white  lead  ia  qoite.  effective,  provided 
only  the  elite  it  quite  dry  before  lti  application, 
and    due  time    be   allowed    fur   its   hardening. — 


■  open  aand;  but  without  a 


it  will  1... 
>  the  ail,. 


very  awkward,  or  some  other  appliai 
they  are.  It  will  require  8awt.  to  oasn  one.  ion 
ahould  hive  *  smp.ll  crane  ladle,  and  out  one  at 
once.  Hake  them  as  near  onpola  aa  possible  for 
hot  iron ;  it  makes  beat  tope.  Have  a  piece  of  flu 
iron,  turned  at  the  end,  to  rake  any  dirt  that  rii! 
off  lop;  bat  if  you  us  1  riddleful  of  atrong  land 
to  2  of  black,  and  no  ooul-duit  in,  to  faae  with, 
yon  will  be  able  to  get  good  castings ;  bat  yo 
must  be  careful  and  not  ram  too  bard.    It  only 


n  the  manufacture  of  roofing  felt,  for 
eason  that  the  sale  would  be  bo  email  i 
not  piy  expenses.  Hr.  Smith  should 
.e  query,  and  he  would  doubtless  get 


alumina,  lime,  and  magnesia,  and  by  which  one  1| 
enabled  to  calculate  readily  the  araonnt  of  base  or 
ailioa  to  add  to  a  furnace  charge  ao  aa  to  produce 
aaoh  ftuible  alag  (ae*  diagram).  The  ordinal* 
repreatnta  ailioa,  the  absciss*,  base* 
The  line— 

AB  -  loSiO,+21  Al-O,-  ailioateof  alumina. 
CD  =  12SiO,+22CeO    =  silicate  of  lime 
CB  -  12SiO,  +  16HgO  -silioateofmagneeix 
Example.— Suppose     the    slag-forming  material* 
of  the  charge  have  been  found  to  be  ; 
CaO    -    2  p 

if  ailioa  is  found  aa  follows 

MgO  m  i  p*r  cent. 
Silica  ■=  18  per  cent. 
For  2  pel  cant,  C»0  draw  a  line  from  2  -u  „„,.. 
absciss*  parallel  to  G  D,  and  it  will  ahow  1-09  par 
sent,  of  silica  aa  requisite.  Similarly  for  MgO  and 
A1,0,  draw  line*  from  1  and  from  6  on  the  ab- 
scissa respectively,  parallel  to  C  B  and  to  A  B. 
These  witf  give  76  per  cent,  and  6-14  per  oent.  aa 
the  amount  of  silica  required.  That  is,  109  +  076 
+  514  per  cent.  -  say  7  per  cent,  of  ailioa  ia  suffi- 
cient to  combine  molt  fueibly  with  the  beaea 
present.  To  take  np  the  II  per  cant,  of  ailioa  in 
•xceea,  draw  another  line  from  M  per  coat,  on  the 
ordinate  parallel  to  C  D,  and  thia  will  afa'ow  that 
20*17  per  cent.  CaO  reqniraa  to  be  added  to  the 
charge  to  produce  the  beat  flowing  s lag— H.  B.  F. 
[64697J— Saining-  Air  to  Hlsrh  Tempera- 
ture* (D.O.)— The  hot  blast  iron  f urnsc*  is  fed 
with  air  at  about  the  melting  point  of  lead,  by 
forcing  air  through  a  aeries  of  pipes  which  axe 
maintained  at  a  high  temperature,  eitber  by  mean* 
of  a  separate  furnace,  or  by  a  portion  of  the  waste 
heat  of  the  furnace  itaelf,  A  Hr.  B.  Cowper  has 
improved  upon  thia  plan  by  homing  the  gaaea 
which  escape  from  the  furnace  in  a  chamber  of 
brickwork  hllad  with  firebricks,  so  arranged  as  to 
allow  the  heated  gaaea  to  oircufat*  freely  around 
them.  Two  such  chambers  are  prepared  '  as  soon 
as  the  bricks  in  one  of  theae  chambers  are  red  hot 
the  currant  of  gas  from  the  furnaoe  ia  out  off,  and 
directed  into  the  other  chamber  in  order  to  heat  it. 
In  the  mean  time  a  onrrent  of  cold  air  is  forced 
through  the  heated  chamber,  and  *  hot  blast  of 
from  1,200°  to  1,300*  ia  thus  obtained.  Each 
chamber  ia  worked  alternately,  the  one  becoming 
heated  whilst  the  other  ia  employed  in  heating  the 
blast.  Could  yon  not  contrive  aome  arrangement 
at  this  kind  to  unit  yonr  purpose  ?  Say,  an  earthen- 
ware pipe  fixed  across  a  furnace  and  packed  with 
•crepa  of  firebrick.— Peikcifia. 

f64718.l-QM.Bnafne.-Bo™  a  email'  hole 
through  slide  and  cylinder  end  ao  that  the  igniting 
tube  ia  in  connection  with  the  cylinder  when  the 
piston  ia  drawing  in  the  charge  of  gas  and  air 
that  the  tube  may  empty  itaelf  of  the  compressed 
charge  before  the  next  tune  of  igniting.— Caasi. 
[64722.] —Iron     Outing-. 


liber  "  wlU  and 


jo  cast  rings  for  mortar  I 


requires  to  be  hard  half-way  np,  and  then  ease  a 
little  all  the  way;  after  that  a  stramp  ia  almost 
sufficient.  By  making  them  open  sand,  yon  will 
be  able  to  make  four  in  one  day  where  you  would 
juat  get  two  by  covering.  You  have  the  extra 
hard  ramming  and  top  box;  but  if  yoa  can  oast 
them  without  a  crane,  how  are  you  going  to  take 
them  out  of  sand  ?  Xou  will  have  to  fix  blocks 
np  trom  roof,  or  use  other  methods.— CONSTANT 

Readbb. 

;64704.]-Bulphurettod  Hydrotan.—  Kipp'e 
apparatus  is  the  beat  yoa  can  employ,  if  for  work 
at  home ;  but  in  out-of-the-way  places  I  have  found 
the  following  arrangement,  based  on  the  same 
principle,    quit*     effective:     A,  a  wide-mouthed 


. lid  to  th*  solid  ati 

cooling,  though  it  expands  at 
moment  of  aalidifioatiou.  The  properties  of  m 
rials  of  the  kind  are  given  in  the  textbooks.— S 

[64756.]— Oold  Air.— "W."  can  obtain 
information  he  require*  by  looking  np  b 
volumes  ;  but  he  must  remember  that  the  prod 
tion  of  compreaaed  air  in  any  quantity  on  boai 
fi  thing  vessel  means  the  fitting  np  of  rather  m 
machinery  than  there  is  room  for  in  the  general 
of  fishing  Tease  la.  Auyof  the  engineering  iinnai 
make  a ir-oom pressing  machinery  would  give 
estimate,— J.  T. 

[64821.1— Me  as  a  Hug-  Building*.— I  took 
figure*  50,  40,  70  from  the  solution  on  page  1 
instead  of  60,  40,  70,  as  in  the  question.  1  co 
not  make  the  figures  given  satisfy  the  equal 
given.  I  am  sorry  that  my  mistake  has  seemed 
justify  part  of  Captain  Batters  uy's  letter  last  w« 

figure;,  even  with  the  graphical  method,  wo 
have  given  a  wrong  result.— J.  Ubo.  Ril-hak 
B.A.,  B.SC. 

[64840.]— Solano*  and  Art  Eiam.-Thi: 
lowing  is  a  good  test  for  morphia  in  the  preaei 
of  salicylic  acid  : — Gentlywarm  the  salt  with  cc 
H,BO,  free  from  HNO,-a  mixture  of  aaliei 
acid  and  morphia  forma  a  clear  liquid — then  ad 
.ingle  drop  of  cone.  HNO,  ;  if  morphia  is  pre* 
the  liquid  tuma  a  deep  red  colour,  which  appe 
almoat  black  when  muiji  morphia  is  present;  1 
the  red  colour  nan  be  seen  on  diluting  the  liquid 
M.  ISA  DEB,  Lewea. 

[64B97.]— Indicator  Diagram.— A.  J.  D 
does  not  give  the  speed  of  his  engine,  though  thi 
seems  to  be  little  doubt  that  it  ia  high  enough 
make  the  Rioharda  indicator  unsuitable.  The  i 
lulations  in  the  diagram,  which,  I  presume,  a 
■titnte  to  himita  peculiarity,  result  from  the  inac 
jf  the  indicator,  and  he  should  try  aome  obi 
make  specially  adapted  to  high-apeed  work.  lis 
if  course,  can  have  no  effect  on  the  undulation* 
he  card,  though  it  might  be  beneSoial  in  anotl 
respect.— ALBEBT  SFIBS,  Jersey  City.N J,  Uj» 

[84972.]— Ventilating;  Cnnrah,— "  W_"  a 
_.!_._•  .-jgkjpf  o*jiin*j,  but  does  not  tell  as  I 


eedful 


.a  order 


and  influx— via.,  the  height  from  lot 

nd  of  inlet  tubca  where  tbey  meet  the  outer  ah 
he  upper  end  of  the  outlet  shaft,  where  it  pa* 
h  rung  b  roof  and  meet*  the  onter  air.  Call  t 
leigbt  =  Aft.,  then  "M."  can  oaloulate  the  th 
etlcal  vclou.  himself  aa  fallow*: — Let  n  —  1 
lumber  of  degrees  differ 


xternal  temperature ;  then, 


V*  002A 


16  - 


(orated  beneath  by  two  or  three  tiny  hoi 
•nd  fitted  with  a  cork  and  bent  tube,  which 
atter  pseaea  through  the  cork  of  the  jar, 
md  la  closed  by  a  abort  pieee  of  indiarubber 
ube  held  by  a  pinch  clamp.  Tbe  mode  of 
iperating  ia  self-evident;  but  the  gas  should  be 
washed  before  applying  it.— H.  B.  F. 

i 6474,i.]— Separation  of  Tin.— I  have  to  thank 
eUllurgiit"  fur  his  information;  but  I  would 
prefer  a  cheaper  process,  so  as  to  work  on  a  large 
scale.  If  be  or  any  reader  cannot  give  me  one,  1 
ihould  like  to  kuow  tbe  amount  of  nitric  acid 
'rami.)  required  fix  lib.  ■  I  alloy,  tbe  composition 

Tin  and  antimony 82 

Lead 14 


feet  per  sec.  If  there  were  no  friction  tie  s 
cent*  need  be  of  no  larger  area  than  inlet  ven 
Hut  there  is  friction,  and  tbe  exit  vent*  should  i 
M  less,  generally  speaking,  than  33  per  oent,  mi 
ire*  than  inlet  vent*.  "  M."  must  not  fall  iutot 
rror  of  supposing  that  by  increasing  hi*  ana*: 
an  increase  the  veloo.  due  to  A.  That  ia  I 
oaaibl* ;  but,  of  course,  by  a  alow  current  at 
irge  areas  the  same  volume  of  fresh  stir  can  h*| 

:  set  of  ventilation  is  a  tremendous  one,  and  dk 
mperfectly  understood  by  even  the  wisest.  Tl 
urreapondent  who  advised  "H."  to  "  provi 
lenty  of  inlets  and  leave  the  air  to  gat  out  a*  la 
.could,"  must  have  been  ignorant  of  the  simi 
act  that  you  cannot  get  fresh  air  in  unlesay 
■ake  *  free  and  ample  eicape  for  the  foal  ■ 
'ou  might  aa  wall  try  to  force  fresh  water  dot 
ae  spout  of  ■  kettle  already  full  of  watsc  m 
■  ith  lid  screwed  down.  There  ia  no  cowl  invert 
an  give  so  high  a  velocity  of  current  a*  that  d 
)  a  pipe  qnite  open  and  unobstructed  *t  the  K 
'his  waa  proved  at  Sew  a  few  year*  ago,  when.  t 
lain  open  pipe  was  tried  against  all  the  vesrsuaM 
tbe  market,  and  beat  every  one  of  them.    "■ 


;i*y  ni 


■e  of  tl 


-T.  J.  N. 


100 


[G47o2.]-Btora*;*s  Tanks  for  Ooal-T*r.— The 

:it  tonka  would  be  made  of  iron,  I  think ;  but 

nomething  must  depend  on  th*  foundations  which 

tbe  queriat  has  to  put  in.    The  ahape  ia  immaterial. ' 


■  sierioi  wall  of  a  boose.     It  eeams  hard  to 

but  it  ia  approximately  true,  no  donbt,— FBAI 

CAWS,  Sunderland. 

[64929.]— Slnht-Fewd  Lubricator.— I  inula 
sketch  of  the  commonest  lubricator.  Is  is  identical] 
BO  the  same  principle  as  the  old-fashioned  imp* 
meator.  Steam  ia  led  into  a  small  ooadsM* 
vbich  fills  the  pipe  leading   into  th*  lnhrks* 


L hence  to  the'  engine. 
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t  againat  its  own  pressure.  The 
t  he  placed  above  the  lubricator,  m 
of  that  column  of  water  that  foroes 
ib  pressure.  Use  spi 


i  end  of  this 


..—J.  G.  DUTTON. 

—  Chemloa,!.-  May  I  point  on 
that  "  Sin  "  ii  right  when  he  says 
ihlorste  may  be  fused?  If  the  heat  is 
egulated,  the  chlorate  may  be  fused 
icticslly  undergoing  any  alteration.  I 
t  filled  for  five  minutes  (by  the  elook), 

ond  with  a  aolntion  of 

iw,  mil  inuwing  almoal  entire  absence 

iuppoing  the   >alt  to   be   fused  in 

sscl,  or  with  organic  matter  (dust,  ooi; 

ere  is  no  need  whatever  that  "Sin 
Rosaoes  primer.— Pmncipia. 
-Soldering-  Joints  In  No.  11  Oa 
Piro.— Procure  a  piece  of  Tin.  Iron  g 
or  Bin.  long,  with  on*  end  atopptd  up  -, 
methylated  spirit,  and  pcah  a  piece  of 
»  the  open  end.  With  this  soldering 
strip  of  solder,  a  email  vessel  of  aim 
piece  of  glass  rod  or  stick,  and  a  litth 
m  will  be  able  to  solder  perfectly.  Waal 
after    soldering    with    a    wet    rig. — 

"Roii- 


hioh  are  used  for  softening  water, 
irccipitite   iron,  while  lime  will; 
"quires    daily   attention   and  a  in 
trouble,  while  filtration  goes  on  wl 
tention,  except,  aay,  to  clean  the  filter 
ar.    A  properly- co natructed  filter  wi" 
i,  and  retain  it  as  browo  ferric  hydrat 
r.— CllAS.  B.  GlTTIXS. 
-Hydranllo'Leather.— "  Proprietor 
s  hydraulic  ram  leather!  ready  made  I 
tinual  pressure  of  BOclvt.  to  the  aqnar 
Thomas  Smith,  20,  Cowsill-street,  C.oi 
?«er.— No  Sl(!. 


i  a  shoulder  for  flange  to  drive  against, 
at  flanges  to  fit  tight  on  tpindle ;  then 
ndle  and  flange,  and  while  hot  drive  on 
ih  should  have  endof  bole  next  shoulder 


on  ipindle  slightly  bevelled,  or  countersunk.  When 
cold,  drill  a  hole  about  ,",  between  flange  and 
spindle,  into  which  drive  a  piece  of  steel  wire.  The 
bait  place  to  drill  is  from  the  crank  end  of  spindle 
m   sketch.     Add   a   little  more   aolder,     2.  The 


handles  should  be  bored  oat  to  the  taper  of  the 
handle-bar  ;  bat  should  not  go  quite  np  to  proper 

El  ace.  Warm  the  handle-bar  and  drive  on  your 
andlss  ;  if  you  like,  put  a  little  tire-cement  on 
first— countersink  end  of  handle-bar  and  rivet  over; 
finish  off  neatly.— A.  M.  M.  A. 

[G5011.]— Lathe  Fitting.— Fit  the  bridge  in 
lame  as  for  screws,  and  if  you  do  not  wish  to  use 
the  Utter,  why,  bore  holes  for  bolta,  counter-sink- 
ing them  to  let  the  beads  lie  level  with  the  top  of 
shears,  the  bolta  to  tighten  with  nuta  under  the 
Yea;  you  had  better  put  in  steady  pins ; 


the  tl 

the  number  of  threads  within  the  inch.     Do 

count  any   cut.     Certainly,  in   1  Jin.  there  will  be 
three  threads.— J.  II.  WELLWOOD. 

[65013.]  —  Marino  Boiler.— I  should  advise 
"SaitWater"  to  fit  a  blast  to  hit  funnel  and  use 
his  condenser.  If  he  is  not  a  practical  man,  he 
mutt  be  careful  or  he  may  burn  bis  boiler,  as  he 
evaporates  all  the  pure  water  up  the  funnel,  leav- 
ing the  impurities  in  the  boiler  in  the  form  of  mag- 
nesia and  lime,  which  can  only  be  removed  by 
chisels  or  shipping  hammers.— J.G.  Dutton. 

[65018.1— Marine  Boiler.— Stop  using  the  aee- 
water  until  you  have  first  opened  the  boiler,  to  see 
unoh  scale  is  deposited  ;  if  it  ia  thicker  than 


165014.]— Wire   Botmwara—  Drop   a    vartieal 
line  y  i  from  that  point  of  aupporting  rope  at  which 
the  travelling  load  la  banging  at    any  moment. 
Draw  horizontal  line  r  a  level  with  vertex  o.  From 
y  draw  the  line  y  r  tangential  to  rope;  then*:  if 
iL_  .». .........  ...    .    ipifnjforjjaj  pu»- 

tra veiling  loai 

'•  of  total  load  al 

m  on  rope  at  d,  and 

m  on  rope  at  y— i.e.,  at  the 


it  whin  travelling  load  ia  pi 
_  .  but  the  gn    •     '    ■ 
it  same  moment,  oconrs  al 

the  mi 

from  x  to  o ;  then 

m(  is  the  measure  of  stress  on  rope  at  a.  But  per- 
haps I  have  not  caught  what  "  A.  J.  S."  means  by 
the  term  "  angularly  auependsd."— FRANK  CAWa, 
Sunderland. 

[65015.]— Concrete  Ploora.— The  "domed" 
centring  can  be  easily  formed  by  ordinary  but  very 
narrow  floor  boarding,  without  any  tapering.  The 
cost  is  only  (lightly  in  usees  of  flat  centring.  The 
object  of  "doming"  ia  to  reduce  the  leverage  of 
the  floor's  weight.  The  same  mass  of  concrete  in 
a  floor  of  uniform  thickness  would  not  be  so  strong, 
though  very  strong  slabs  quite  Sat  underneath  ai» 
made,  but  only  U  comparatively  moderate  slaw. 
—Frank  Caws,  Sunderland. 

[65010.)— Gramma  Dynamo.  —  Allowing  for 
friction,  a  1H.P.  will  be  ample  for  120c.p.  Ifyon 
use  a  steam-engine,  have  a  vertical  boiler,  4ft.  Sin. 
high,  1ft.  Sin.  (Gam. ;  firebox.  8ft.  high,  1ft.  4Jiu. 
diam.,  with  two  cross  tubes,  olu.  dism.,  uptake,  Sin. ; 
■hell,  J-plate,  firebox,  tubes,  and  uptake  -fa  Low- 

Calolnm  and  Ammonium.  — 
_  Calcium, — Heat  the  solution  to  the 
boiling  point,  and  gradually  add  ammonium  oxalata 
in  moderate  excess ;  keep  the  aolntion  boiling  for 
about  five  minutes,  and  let  tha  precipitate  settle, 
which  will  take  about  a  quarter  of  an  hour  ;  ponr 
the  clear  liquid  on  to  a  filter  without  disturbing 
the  precipitate,  waah  the  precipitate  several  timaa 
by  deeantation  with  hot  water,  and  finally  bring 
the  precipitate  on  tha  niter  by  rinsing  with  hat 

.......     t_.      1-      _..     -J;     -      .  —  >.      --^: •     ]jqnM 


ter,  but  do  not  add  a  fresh  portion  of  liquid 
■il  former  portion  baa  completely  passed  through 
""--  -,r  some  of  the  precipitate  will  be  washed 
.  Waah  the  precipitate  on  tha  filter  tho- 
roughly, and  dry  it  on  the  filter  in  the  funnel. 
When  dry  transfer  the  precipitate  to  a  platinum 
crucible,  leaving  aa  little  as  possible  on  the  filter  ; 
bum  the  filter  in  the  usual  way,  and  let  the  ash 
drop  into  the  lid ;  plane  tha  lid  inverted  on  tha 
top  of  tha  crucible,  and  gently  beat  the  oruoible. 
taking  care  that  the  bottom  never  gets  above  a  dull 
red  heat.  A  good  plan  is  to  torn  down  the  burner 
until  the  flame  is  about  lin.  high,  than  place  under 
crucible,  and  surround  the  flame  by  a  little  eons  to 
protest  it  from  draughts.  Keep  the  oruoible  at 
this  temperature  for  about  15  minutes ;  pat  into 
desiccator  and  weigh  aa  carbonate.  The  oontenta 
of  the  crucible  should  be  perfectly  white,  or  with) 
a  alight  tinge  of  grey  at  the  edges-  If  you  wiah  to 
control  the  reault  you  may  heat  the  crucible  to 
I  beat,  when  the  carbonate  will  be  converted 

jxide.    The  crucible  is  let  cool  in  desiccator 

and  weighed  ;  then  again  ignited  and  weighed. 
Thetwoweightsonghttoagrea:  if  they  do  not,  yon 
Ignition  until  the  weight  ia  oou- 
c/  Ammonium^- This  is  esti- 
mated in  exactly  the  same  way  as  potassium  is,  by 
the  double  chloride  of  ammonium  and  platinum. 
Yon  nan  control  your  results  by  igniting  the  pre- 
cipitate and  calculating  the  ammonia  from  tha 
weight  of  the  residuary  platinum.  I  presume  from 
jour  question  that  yon  know  how  to  estimate 
potassium ;  if  you  do  not  know  the  method  of 
estimating  potassium  by  precipitation  with  ptatinio 
chloride,  I  shall  be  glad  to  fcr' —      "    - 


0  tell  you.— M.  IBADBB, 


—   eighth,  It  must   be   removed. 
boiler  fitted  witb  a  soum-pipe  and 

nometer,  and  use  both,  to  pre  v 


[66013.]— Cnloinm  and  Ammonium,— If  the 
_  lerist  wlahes  to  estimate  the  calcium  in  simple- 
islta,  proceed  thus : — To  the  solution  in  water  add 
a  little  ammonia  chloride  and  a  slight  exeesa  of 
ammonia— the  solution  must  remain  clear;  now 
idd  a  slight  exoeas  of  oxalate  of  ammonia,  heat  to 
about  70°  C,  allow  to  stand  a  few  hours  and  filter, 
taking  oars  to  transfer  as  little  as  possible  of  the 
precipitate  to  the  filter.  Waah  the  precipitate  in 
he  beaker  with  ammonia  water  about  three  timaa 
and  then  transfer  the  precipitate  to  the  filar 
finally   washing   on   the  filter  till  the  exoafj  > 
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water.  Wt  bin  now  The  whale  of  the  cilei 
-Oxalate.  W«  may  either  dry  it,  incinerate  it,  and 
ignite  it  till  conttnnt,  and  weigh  as  lime  (CO) ;  01 
tr*at  it  volu metrically.  For  thin  purpose  make  ■ 
■mall  hole  in  tha  apex  of  the  filter,  and  wash  th* 
precipitate  iliroo^b  into  a  Seek,  and  finally  treat 
the  filter  with  email  quantities  of  dilute  HC1, 
-      "ask,  being! 


--fill  ■ 


I  of  t 


i  filter 


dtheii 


ik.    Add  more   HCI,  and  heat  till  th-_ 

Ereoipitate  is  dissolved ;  add  a  little  H.SO,,  and 
eat  to  70"  C.  Titrate  with  deeinormal  potassic 
pennangete  till  the  faint  pink  tinge  no  longer 
disappears.  Each  co.  of  standard  solution  equals 
■0024  CaO  -0050  CaCO,.  I  hare  nied  this  method 
in  soores  of  analyses  of  all  kinds,  and  never  found 
reason  to  suspect  its  accuracy.  Of  oourse,  the  per- 
manganate most  be  correct,  and  this  is  kept  so  in  a 
laboratory  where  aualysesare  always  going  on.  To 
■stimate  ammonium  place  about  lgrm.  of  the  sub- 
■tance  in  an  801.  flask,  add  tineas  of  caustic 
magnesia,  soda,  or  potash,  and  distil  with  excess  of 
formal  sulphuric  acid,  and  And  the  excels  of  acid 
after  distillation  by  msani  of  oormal  caustic  soda. 
Each  oe.  of  normal  H,SO,  equals  0'017grm.  SHr 
■Yon  have  no  gases  to  test  for,  nothing  bat  hates 
and  acids.  There  ere,  speaking  g  sue  rally,  about  three 
metals,  sometimes  four,  with  a  corresponding 
number  of  acids,  or  perhaps  less;  but  in  oases 
•where  metals  such  as  Ni  and  Co  are  present  only 
two.  If  querist  will  forward  me  his  card  I  will 
Kind  him  any  further  information  he  may  require. 
— J.  A.  WlLSOX,  Crossfields,  Tottiugton,  Lanca- 
shire. 

[66ul9.]-GM-stneln«.  _  If  "  w.  O.  S."  will 
describe  the  arrangement  of  his  engine,  I  oould 
give  him   the   information  he   seeks.    If  yon  get 


agression  engine  ?     You  might  increase  the  length 


iription,  I  might  . . 
•™  *o  help  yon  with  a  governor.— Engineer, 
St.  Mary  Church,  Torquay. 

[65027.]— Perspeetive.-Only  "  E.  H."  rightly 
•nawere  this  querist,  who  confounded  two  very 
•liilerent  things,  painting  perapsctively  on  a  plane 
or  on  a  spherical  surface.  The  latter,  which  would 
be  called  a  panorama,  readers  all  straight  lines  by 

rtions  of  great  circles  of  the  same  sphere,  and 
like  the  picture  formed  in  our  eye,  on  the 
Spherical  retina.  But  painting  on  a  plane  must 
render,  is  ■  E.  H."  says,  every  straight  line  by  a 
straight  line.  There  is  no  compromise  in  this,  nor 
—however  large  the  picture,  whether  including 
twice,  or  thrice,  or  four  times  what  the  eye  nan 
iew  without  turning— is  thera  need  for  anything 
natrioally  true.    Moreover, 


not  rigorously  and  _ 

ficturea  containing  architecture  or  any  straight 
na  are  nearly  always  assumed  to  be  on  a  vertical 
plane,  in  which  case  all  vertical  lines  have  to  be 
penllil.  If  a  camera  be  directed  to  a  building, 
with  its  plate  vertical,  all  the  upright  lines  will  be 
aiprigbt  on  the  piste.  If  they  converge  upwardaon 
the  plate,  it  has  been  tilted  bark  ;  and  if  they 
converge  downwards,  it  has  been  tilted  forwards. 
There  it  a  very  remarkable  stereoscope  slide  of 
{Salisbury  spire,  taken  with  a  tilted  camera. 
"Viewed  without  stereoscope  it  is  Quits  nninr-olli- 
gible  ;  but  standing  with  your  back  to  a  window, 
smd  directing  the  instrument  up  towards  the  ceiling, 
50U  have  the  building  overhanging  you  in  faultless 
perspective. — E.  L.  G. 

[u5029.]— Brighten  In  «  Brass,  4c— Cleaa  the 
brasswork  with  a  solution  of  oxalic  acid  and  Bath- 
ijtiele.  Afterward!  varnish  over  with  brass  lacquer. 

— T.  Clarke. 

[»5029.]— Brightening- Braaa.— Dissolve  oxilic 
•cid  in  water  (saturated  solution),  apply  this  to 
the  dirty  braes  or  copper  with  a  small  piece  of 
waste,  and  then  rub  with  a  dry  uloth,and  yon  will 
fcavo  a  brilliant  polish  immediately.  For  your 
purpose,  there  is  nothing  better;  but  it  will 
tarnish  again  in  a  few  days,  I  have  used  it  largely 
ior     oot     of    doors     utjlaoqnered    brasswork.  — 

[650S2.]  —  Tandem  or  Sociable  Trloyule.— 
3f  ■'  Intending  Cyclist  "  can  see  anyuf  the  tandems 
of  the  Centaur  Cycle  Co.,  I  should  advise  him  to 
git  one,  or,  if  ha  prefers  a  sociable,  let  him  obtain 
one  of  the  same  makers.  The  tandems  are  very 
oompaotly  built,  moderate  in  price,  their  weight  is 
none  too  heavy  to  he  safe,  and  what  is  almost  as 
good,  have  plenty  of  room  between  the  ridere,  so 
will  carry  a  large  amount  of  luggage,  or  even  a 
child.  The  driving  wheels  should  be  of  ■  good 
height,  ii..!  1hM  than  44in.    Asregatds  gearing,  " 


in  th- 


ai be  gca 


higher 


uSSii 


■T,  Clarke. 
[6S043.]— Enamelling,— The  most  easily-fused 
enamel  is  made  as  follows  :— In  a  crucible,  or  even 
an  iron  ladle,  melt  soma  borax  (do  not  put  too 
much  in  at  a  time,  or  it  will  boil  over) ;  when 
melted  to  glass,  poor  it  into  a  basin  containing 

of  oxide  of  tin,  and  grind  to  powder ;  for  fellow, 
to  six  parts  enamel  add  one  part  erode  antimony 
or  oxide  of  silver;  for  grey,  add  one  chromate 
of  iron,  one  hlack  oxide  of  manganese,  to  from 
twenty-Eve  or  thirty  enamel.  Yon  can  vary  the 
colours  to  aait  your  own  taste  in  tint.— Potter. 
[I6M4.1—  Muffle  Furnace,— Below  is  a  rough 
sketch  of  a  small  kiln  or  muffle,  to  be  made  of  fire- 
clay,  about    lin.  thick,  and  burned   as  ordinary 


will  an  it  your  purpose:— Mix  equal  quantities  of 
rosin  and  tallow  or  wheel  grease;  apply  the  mix- 
ture hot.  This  may  be  cleaned  off  at  any  Urns 
with  turpentine.— T.  CLARKE. 

[66054.]— Shafting-.— Get  a  piece  of  toft  wood 
— willow  or  poplar — about  lain,  long,  4in,  broad, 
and  2iu.  thick;  hollow  out  a  space  about  tha 
middle,  an  inch  deep,  corresponding  with  the  cir- 
cumference of  shaft ;  lay  a  piece  of  emery  cloth  in 
this  hollow,  well  saturated  with  oil ;  press  on  tha 
shaft  while  in  motion,  going  over  the  whole  length 
to  clean  off  mat  and  dirt;  dry  with  clean  waste. 
Get  a  pitce  of  sheet  zinc,  bend  it  in  the  hollow, 
and  fix  at  sides  with  card  tacks  ;  go  over  the  shaft 
while  in  motion,  pressing  hard,  at  if  trying  to 
burnish.  In  this  way  the  shift  takes  on  a  slight 
ooating  of  zinc,  and  will  keep  clean  for  months  Ut 
any  atmosphere.— EARCAM. 

[66058. ]  —  Blowpipe  1  Bolder.— Tin,  2  putt; 


fROHr-VIEW 


[65048.]— Jensen's  Electric  Bell.— The r< 
0  special  winding  for  these  bells.  Yonr  win 
10  large ;  it  should  be  80  double  silk  covered, 


the  armature  in  actual  magnetic  contact  with  the 

[66<  51.]  -"Varnish  -  1  have  found  the  follow. 
.  g  very  successful :— Add  to  the  oil  varnish  rote- 
wood  atain,  that  is  soluble  only  in  spirit,  in 
proportion  about  l^oz.  to  the  gallon  ;  then  add  a 
few  dropa  of  methylated  spirit,  sufficient  on)}-  to 
dissolve  the  stain  ;  stir  up  well,  and  let  it  stand 
nil  next  day.— T.  Clarke. 

[Bo052.]— BleotrtO  Bell.— Below  is  a  sketch  of 
mc  of  the  different  parts  of  the  bell  in  detail,  and 
uct  they  will  furnish  "J,  D."  with  the  infonns- 
■',  be  requires.    Fig.  1  is  a  plan  of  the  iron  frame 


aeilyv- 

ffioOa"] — Chatterton  Compound.  —  Btoek- 
alm  tar.  1  part;  rosin.  1  part;  guttapercha,  1 
arts.  Melted  and  well  mixed  together;  bet 
honld  not  be  permitted  to  really  boil,  and  should 
e    melted    in    ■    double    pan,  like  a  glae-poL— 


,  iwter  (100  parts  tin,  17  parts 
then  be  all  one  colour  when  done,  and  if  ntaUj 
cleaned  off  with  a  file,  tbe  place  would  be  perfectly 
invisible.  You  can  burn  it  either  with  a  Eanjt 
snldering    iron  nearly   red-hot,    or  a  blowpipe*- 


F,  and  Fig.  2  is  an  elevation  of  the  tame  from  tbe 
armiture  end.  Fig.  8  is  a  section  of  the  bate- 
board  (made  of  teak),  with  the  iron  frame  F  in  its 
place.  Tbe  contact  screw-post  is  shown  fixed  in 
■**  position,  and  likewise  the   supporting  atm  (N|. 


Fig.    4   i 


of  tbe 


gh  the  hole  in  tbe  armature,  and  is  loosely 
ed  by  the.  screw  T.  Fig.  7  shows  two  views 
e  support.  X.  Fig.  6  is  a  section  of  the  gnng, 
ine  met.hod  of  fixing  it  to  the  frame.  The 
'  Y  puses  through  tbe  goog  and  tube  W,  and 
screws  into  the  arm  of  the  iron  frsme  F.  The 
ring  fg  the  same  as  in  the  previous  sketches, 
be  drawings  are  (with  the  exception  of  Fig.  C) 
size  for  a  8in.bell.-F.  C.  Allbdp. 


nordin: 


■Ji  M.  Wellwood. 
'[M05J.J 


-Perhaps   tbe  f si ..s 


fV* 


£65063.]— Vortical    Sundials.  —  (1)  The  celj 


liter. 


of  a 


ical  aouth-dial,  is  that  in  the  It . 

R(Fig.3,p.27,"E.M.."  March  D )  is  made  eqsal 
le  complement  of  the  latitude,  instead  of  tha 
latitude ;  and  tbe  angle  subtended  by  the  styls 
must  alto  be  equal  to  the  complement  of  the  lati- 
tude. (S)  As  to  makine  a  dial  facing  "neirlr 
South,"  that  is  a  very  difficult  matter,  at  tbe  dedi- 
nation  i>f  the  dial,  eitln-r  f:ist  nr  west,  must  first  In 
aoBttrtjtfJf  found,  an'l  the  hour  ingles  can  only  hi 
calculated  bv  tbe  use  of  logarithms,  there  being  to 
really  practical  method  of  determining  these  geo- 
metrically. I  have  seen  tome,  certainly,  not 
could  never  work  them  out.  Perhaps  onr  friend 
"F.H.A.S."  can  help  us.  Tha  queriat  does  not 
tay  whether  it  is  a  south,  or  an  out  or  weet  vertical 
dial  he  withes  to  construct.  1 1  presume,  however, 
the  tint.— ILIAD.  , 
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-Vertical  Sundiala. 
G  x  line  lat.  x  tang,  1 


-For  horironta' 


BO"  =  B,. 

4Sa  a  Kj. 

n  for  each  honr  up  to  E,  or  VI.     For 
alt,  facing  south  : 


this  did  the  sun  puw  behind  the  plant 
d  before  VI.,  it  Is  not  necessary  to  go 
i.  boors  on  each  side  of  noon. — W.  S. 
—Vertical  Sundials.— In  reply  to 
ives,  a  vertical  sundial  aiiatly  facing 
may  be  constructed  in  the  tune  way  u  a 

dul,  the  oo-latitude  being  used,  bow- 
id  of  the  latitude.  A  graphical  method 
on   page  133,  Vol.  XLV.,  which  will 

well  for  a  direct  son  to  dial.  Bat  if  tbe 
rate  method  of  calculation  be  preferred- 
la  for  the  diel  hoar  ingles  is  is  follows  : 
be  co-latitude,  A  tbe  equinoctial  hour 
'  =  1  hour),  i  tbe  corresponding  hour 
be  fice  of  the  dill ;  then,  tin.  a  =  sin.  y 
,  or  cot.  a  m  cotes,  y  x  cot.  A.  The 
the  dial  need  not  be  taken  out  in  degrees, 
igarithmio  tangents  may  be  oonverted 
iT  Humbert,  and  tbe  disUnoes  laid  off  on 
no  on  tbe  dial  it  right  angles  with  the 

distance  of  snob  line  from  the  point 
style  intersects  tbe  face  of  the  diel  being, 
equal  to  the  unit  of  the  scale.  Tbe  first 
.  formula  ehonld  be  mid  for  inglet  opto 

5  of  lines  of  unwieldy  length  being  that 
□ourst,  the  cotangents  must  be  plotted 
firellel  with  the  style.  In  the  case  of  a 
only  one  side  need  be  calculated,  the 
being  simply  a  reverie.  Alto,  as  the 
it  shine  on  a  vertical  dial  for  more  than 
urs,  the  lines  need  not  be  carried  beyond 
noroiog  or  evening.  But  direct  vertical 
seldom  seen  except  on  ohoroh  towers, 
buildings   are  placed  with 


i  road   rather   than 
It  ii  bighly   probable,  thei 
-  .    place 


1  that  tbe  wall'  wat  not  built  wi 
precision  of  tbe  Great  Pyramid,  and  thit 
therefore,  hive  to  provide  a  deolioing 
is  termed.  This  is  rather  more  dilfiuult, 
■pi  in  example  of  a  dial  actually  con- 
ill  be  the  best  way  of  explaining  tbe 
<Ve  will  suppose,  then,  that  we  have  the 
of  a  house  which  looks  nesrly  south,  bat 
does  not  do  io  exactly.  Tbe  first  thing 
'  •'-is  deviation.  There 


nothods 


■,nhW.!  fur 


follov 


fin 


the    longitude   of    tbe   place    in    tim< 

-"  lime  for  the  dite  {Aug.  I 

apparent    time    of    trans: 

,   deducted   from    12    hour 

our  angle  of   ilh.   58m.  58s.,  or  in  at 

Knowing  this  and  the  ri<vli  nation  . 

:be  moment,  together  with  the  Jatitud 

y  the  usual  process  (see  p.  22! 


'I.)  that    tbe    i 


h  of  t 


stadtc 


jnrrl,  ' 


ards 


leyt 


J*  4',  a 


Jbjw 


e  position  of  a  plane  what  it  may,  there 
not  spot  on  the  earth'l  surface  where  a 
tllel  to  it  would  be  horizontal.  If  we 
latitude  and  longitude  of  that  place, 
.met  a  horizontal  dial  for  it,  we 
we    want,     if 


MllltlN- 


of     tbe 
W* 


latitude  of  tbe  pli 
r.  lat.  x  cos.  dec.  of  wall  =  lin.  of  lati- 
ired.  Patting  in  the  values  in  oar 
e  get  07"  4"  Ml".  This  Is  the  height  of  the 


style  of  oar  dial,  which  oan  be  made'withoot  any 
farther  calculation.  Also,  wo  oan  say  tin.  lat. 
k  cot.  dec.  of  wall  =  cot.  of  difference  of  longi- 
tude. This  comet  oat  IS9  2&,  or  lh.om.52i.  in 
time.   We  oin  now  get  the  position  of  the  style  by 

vertical  line  (tbe  intersection  of  the  plane  of  the 
meridian  with  any  other  vertioal  plane  giving  of 
necessity  a  vertioal  line),  We  oan,  therefore,  mark 
this  on  the  centre  of  the  dial  to  begin  with,  and  set 
ont  the  others  afterwards.  The  dial  looking  wes- 
terly, tbe  ityle  will  fall  among  the  afternoon  hours, 
or  precisely  at  lh.  6m.  52i.  CM.  A  few  of  the 
boors  are  here  given  in  a  tabular  form,  showing 
how  the  work  can  be  conveniently  arranged. 


lvj![in"i:U'll 

Hour  Angles 


Natural  Tan- 
Dial  Hour 
lU&uilUOO. 


■B5S4S 

■13374 


-19807 
■97836 


■96047 
-74075 


In  the  first  column  are  tbe  hoars  and  quarter 
in  the  second  the  anglei  oorrei ponding.  These  ai 
aaeily  obtained  when  one  is  known  by  adding  ( 
subtracting  3'  46'  for  each  quarter  of  an  honr.  I 
the  third  column  are  the  logarithms,  the  constat 
vies  altitude;  tbe  nei 


last  (tbe  sum  i 
tbe  dial  honr  a 
natural  tangen 


:  ii,.'.-i 


ro)  give 


col  won  are  the 
biohoao  belaid 

a  separate  piece 


lettre 

fait  dire,"  Sins 


ofpaner  and  moved  down;  it  it 

trouble  about  lecondi  in  the  angles,  and  five-figure 
logarithms  are  quite  accurate  enough.    The  task, 

fact,  it  takes  longer  to  deioribe  thin  to  do.  One 
troublesome  peculiarity  of  this  dial  cannot  be  got 
over,  however— that  Is,  one  side  will  not  reverie 
for  the  other,  and  we  mast  thus  calculate  alt  round 
for  tbe  twelve  hourt.  An  entbmi.nl]:-  duliit, 
bowerer,  will,  of  course,  not  mind  this  in  tbe 
least;  in  fact,  will  revel  in  bit  forty-eight  little 
oom  putations. — W.  J.  R. 

[155060.]— TJne    Idea.— Permeltei  moi  de  oor- 
riger  un  erreur  qui  t'eet  introduit  dam 
de  la  temaine  paste's.    J'i 
d'nne  etinoelle,"  et  l'impi 
l'action."— 8.  BQTTONE. 

[66066.T— Uno  Idee.— Thit  is  totally  imprac- 
ticable. The  weight  of  batteries  necessary  to 
evolve  a  requisite  quantity  of  gas  in  a  reasonable 
time  would  be  enormous ;  while  the  explosion 
would  tend  more  to  lift  tbe  canoe  vertically  rather 
than,  to  propel  it.  Supposing  these  difficulties 
overcome,  progress  would  necessarily  be  by  fits  and 
start*— very  undesirable.  —  W.  Pbbhes-Mav- 
COCK. 


found  directions  for  mounting  both  infusoria  end 
It  is  true  that  there  is  not  much 
it  the  former.— YOUHQ  ANALYST. 
[66.078.  ] — Microscopic  ej . — K  ntomoitrana,  such 
aiDaphmaand  Cyalop*.  1  mount  by  dehydration 
Id  alcohol,  clearing  by  prolonged  soaking  In  tur- 
pentine or  oil  of  cloves,  and  transfer  in  the  ordi- 
nary way  to  Canada  balsam.  I  pnt  generally  three 
or  four  on  a  slide,  and  tben  they  support  the  cover 


i    condenser.  —  a, 


gltsa  evenly  without  necessitating  pressure.  I 
generally  atain  them  before  dehydration  with  log' 
wood  or  carmine.  Aatraoode  are  usually  mounted 
dry  in  a  sail,  as  the  oarepaoi  is  the  distinguishing 
feature,     I  have  never  tried  tbe  other  inf  uiorla. — 

Doctor  Med. 

[66074.]— Induction  OolL— Yon  have  ample 
battery  power.  The  reasons  for  which  you  are 
unable  to  get  a  spark  are  probably  among  the  fol- 
lowing:—<1)  Tbs  secondary  wire  is  not  continuous, 
but  broken  at  some  point.  Test  this,  by  connect- 
ing up  one  end  of  secondary  with  a  galvanometer, 
and  then  trying  to  send  acurrent  through  tbe  other 
end  of  secondary  and  free  end  of  galvanometer 
from  a  battery.  (2)  Tbe  second ary-w ire  insolation 
it  bad.  (8)  The  primary  win 
neoted.  (4)  There  ir  — 
TONS. 

[66074.]— Direct  Tranefttnaer.— A.  ooil  con- 
structed as  shown  in  "  Letters  "  column  last  week 
would  give  excellent  reoults  with  minimum  battery 
power.  I  thonld  nse  finer  than  No.  20  wire  for 
secondary— lay,  36— and  14  wire  for  primary.  Fill 
both  bobbins  equally  to  mtke  the  transformer 
symmetrical.— W.  PEBBES-MAYCOOK. 

[660 76.]— Flywheel  of  Lathe  —By  all  mean* 
have  a  gruoved  wheel  for  thit  or  any  lis*  foot 
lathe;  but  have  belt  for  power.  I  have  had  both 
gut  and  strap  for  foot  lathes,  and  greatly  prefer 
tbe  gut.— T.  C,  Bristol. 

[65076.]— Flywheel   of  Lathe— A  plain  lin. 
band  or  ttrap  for  lathe-driving  presents  decided 
advantages  over  tbe  gut  cord.     1.  It  grips  better, 
consequently  it  gives  more  power,  while  its  tension 
upon  wheel  and  pulley  ii 
oin  be  made  longer  than 
head-stock  at  any  time  r. ...... 

porarily,  in  order  to  admit  of  a  greater  diameter 
being  turned  with  the  face-plate,  it  merely  requires 
to  be  unlaced  for  two  or  three  holes.  This  cannot 
be  done  with  the  cord.  Note.— For  laces  nothing 
is  better  than  dried  eel-tkins  soaked  in  olive  oil. 
3.  L-tt  trouble  in  working.  Should  the  lace  break, 
lothing  is  m        - 


t  if  the 


one- 

whereat  tbe  hooks  and 

eyes  of 

the  at 

id  are 

1  idi- 

It to  attach  aeonraly,  i 

lilyl 

rjap 

orkihop  lately  a  large 

gruo 

ot  t,i 

lathis  for  this  latter  r 

usonalu 

[6M77.1—  Bnnaen     Burner    for    Oil-One.— 

Reduce  the  jet  hole  from  which  the  gas  issues  to 
about  one-half  tbe  diameter  required  for  ordinary 
coal-gas.— Th  os.  F  letch  KB. 

[ 6507 B.]— Oom preaafne;  Air.— The  cylindrical 
egg-ended  vessel  of  a  quart  capacity  may  be  made 
of3in.  diameter  and  llin.  long  over  all.  And  to 
hare  a  factor  of  safety  of  6,  should  be  made 
of  ,\th  thickness.  If  the  brasiug  of  the  last  leant 
oan  he  satittaolorily  done,  ^th  might  do.  Would 
one  of  the  air-gun  pumpe  not  suit?— W.  M.  J.,' 
Dublin. 

[65078.]— Air- Venal.— As  the  actual  propor- 
tion is  not  given,  we  may  take  the  maximum  ilia- 
meter  as  oin.,  in  which  case  it  wonld  require  to  be 
Jin.  thick,  and  joints  well  biased.  Yuu  will  require 
a  well-made  force-pump,  snob,  for  eiample,  as  that 
used  for  charging  air-guns.— T.  C,  Bristol. 

[66079.]— Preparing-  Skeleton*,— The  best 
method  of  whitening  bonet  it  to  bleach  them  in 
the  open  air.  In  the  Vienna  Anatomical  Institute 
they  are  pnt  out  on  tbe  roofs,  tnrned  occasionally, 
and  left  until  they  are  ready  for  mounting.  Of 
course,  all  the  ffesh,  io,    ie  carefully  diteeoted  off 

Eri-viuuily  with  the  scalpel,  and  boil  only  for  a  few 
oors.  Do  not  bury  your  skulls,  that  is  a  most 
ridiculout  and  lary  way  of  stripping  tbe  flesh.— 
15.SC,  Plymouth. 

[65060.]— Shed  Soof.— Saoba  roof  is  not  suited 
for  a  detached  wall  uolen  much  thicker  than 
Mated.  Yon  conld  in  loch  a  oase  reckon  only  on 
the  weight  in  the  pier*  ,  the  remainder  of  tbe  wail 
would  have  enough  Uj  contend  with  in  a  breeae. 
The  weight  on  each  bay,  at  ••*>  ft. super.,  would 
be  9  x  6  x  J  =  2Towt.wilh  a  leverage  of  B-f  * 
=  4,  so  t bat  weight  of  biickwoik  iei;u.:id  simply 
to  balance  it  would  be  !7    »    I    •=    l-.v  ..!,,  which 

Brickwork,  say,  lew-..  (M  cube.  II  the  bracket* 
were  brought  down  and  foot  extended  to  3ft,  the 
null]?  port  i..n  wonld  act  as  a  beam,  and  obey  the 
laws  of  such.— T.  C,  Bristol. 

[65080.]— Shed  Boof.— If  "J.  R-  O."  would 
build  a  corbel  stone  right  through  the  wall  in 
Portland  cement  to  support  tbe  foot  of  the  bracket, 
I  think  he  will  not  require  to  put  any  more  on  the 
wall,  for  taking  3ft.,  the  half  of  tbe  bracket*  over- 
hang, by  half  its  weight,  wuuld  give  the  one  lid*. 
To  meet  this,  take  the  pier  as  weighing  loewt.,  or 
from  the  bottom  of  the  bracket  to  tbe  top  of  tbe 
wall,  6ft.  6in.  by  1ft.  6m.  by  1ft.  6io.  by  ft  equal 
16owt.,  nearly.  Taking  half  of  thit  weight,  acting 
through  a  leverage  of  9in,  half  of  th*  pier't  thick- 
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neet,  gives  b  difference  In  favour  of  tb*  wall  of  on* 

and  ■  half  timn.  I  shordd,  however,  recommend 
aback  washer  or  "wall  plate,"  th*  full  length  of 
the  bracket,  and  to  take  both  th*  uppai  and  lower 
bolts.-  W.  M.  J.,  Dublin. 

[65082.]— An  gleberr  led  Horsea— Try  acetic 
acid  (glaoiel)  applied  freely  every  day. — DOCTOB 
MUD. 

[65083.1— Injector.— If  tha  noxilas  are  fixed 
TOD  had  better  let  tha  makers  fix  suitable  ones  to 
work  within  tha  range  of  pressure  you  require. 
They  require  to  be  closer  for  a  lower  preasare. — 
T.  C,  Bristol. 

[6S0M.]-Bpuk  Coil  (auwtl).-I  beg  to  direct 
"E.  A.  B.'s"  attention  to  last  waek'a  "  Letters  " 
eolumn.  He  wonld  gat  very  good  reanlta  from  a 
transformer  oonatiuoted  on  that  principle  ;  No.  14 
wire  for  primary,  38  or  40    for    secondary, — W. 

Feb  be  s  -  M  a  y  c  o  c  k. 

[65085.]-  Dynamo.-  -To  MB.  BOTTOKB.— The 
amounts  of  wire  are  not  ao  well  adapted  to  a 
generator ;  besides,  the  machine  haa  such  a  small 
armature  that  yon  would  hardly  get  two  or  three 
6-oandle  power  lamp  lighted  with  it  erea  at  beat. 
A  wire  armature  without  ooga  ia  about  tbe  worst 
form  yon  ean  adopt  for  a  small  dynamo.  See  my 
hooka,  "The  Dynamo"  and  '■  Kleotrical  Instru- 
ment*," for  further  information  on  these  point*. — S. 
Bottone. 

[66086.]— Barlow  Lena.— The  lens  ii  utterly 
useless  for  the  purpose.  He  might  try  a  plano- 
ooncave  or  bi-eono*ve  lens  of  Gin.  to  Sin.  virtual 
focus  in  the  poaition  he  itatai ;  but  he  will  un- 
doubtedly diitnrb  the  chromatic  eorreotion  of  the 
object-glass,  and  I  fear  he  wilt  not  be  charmed 
with  the  resulting  images  of  bright  objaote,- 
J.  C.  LlNBCOTT. 

[65088.]- Coffee - Maker.— Put  the  coffee  be- 
tween the  two  strainers  ;  poor  on  a  breakfast-cup 
of  boiling  water ;  pat  an  lid  and  lorew  down 
tight.  Than  poor  some  methylated  spirit  into  the 
aaooar  at  bottom  of  cylinder,  light  it,  and  " '  " 
spoot  over  the  breakfast-cup.  In  a  few 
toe  ooffee  will  oome  pouring  out  boiling  hot,  and 
free  from  grounds.— Dqctob  Mkd. 

[65088.1— Coffee  -  Maker.—  Put  in  the  first 
(trainer,  then  the  requisite  amount  of  ooffee ;  upon 
this  plaee  the  second  strainer,  then  fill  with  water, 
and  screw  on  the  lid.  Stand  the  whole  In  a  little 
metal  aanoer,  with  a  amall  quantity  of  methylated 
apirit,  and  light.  The  pressure  of  (team  obtained 
will  drive  tha  boiling  water  through  the  ooffee 
Oat  at  the  pipe,  into  a  onp  placed 
Coffee. 


thetwo 

cold  water,  the  top  clamped  on:  it  is  then  placed 
in  a  metal  s sneer,  containing  about  a  Ublcspr  — 
•fnl  of  spirits  of  wine  ;  a  light  is  applied   to 
apirit,   and  when  tbe  water   boils,  it   ia  forced 
through  tbe  coffee  np  the  tube  into  a  cap  placed 


t  may  occur.— H.  HOLLOW  AY, 

J 66088.]— Coffee-Maker.— I  conclude  this  is  the 
siphon  coffee-pot — my  favourite  pattern  over 
40  years  ago  in  my  Indian  wanderings..  After 
placing  tbe  charge  of  ooffee  over  the  fine  strainer, 
poor  hot  water  into  the  cylinder  till  nearly  full ; 
screw  down  tbe  lid,  sad  set  the  vessel  in  the  metal 
saucer,  two-thirds  filled  with  methylated  spirit, 
apply  a  match,  tbe  coffee  will  soon  boil  with  a 
hissing  noise,  and  rush  ont  of  the  siphon  mouth 
Into  any  onp,  or  other  open  vessel,  placed  ready  to 
receive  it.  I  do  not  think  soy  modem  appliance 
ean  produce  an  equally  fine  preparation  of  the 
berry,  provided  you  roast  your  own,  and  use  enough 
of  the  powder  in  proportion  to  the  water,  as  I 
always  did, — Eos, 

[S5088.]— Ooflea  -  Maker.  —  This  is  one  of 
Lebrnn's  coffee  machiae),  and  a  very  excellent  one 
It  ia.  Put  the  strainer  with  the  wire  to  it  m  the 
machine.  Cover  it  with  about  two  teaepoonful*  of 
good  coffee.  Place  over  the  coffee  the  strainer  with 
the  tube-handle  over  the  ooffee.  Fill  the  machine 
to  tha  brim  with  cold  water.  Put  on  the  covet, 
and  screw  it  down  very  tightly  by  means  of  tha 
clamp.  Now  plsoe  the  machine  in  its  metal  tray, 
and  put  shout  two  tablespoon  ful*  of  methylated 
spirits  in  tbe  tray.  Set  fire  to  the  spirits,  and 
place  a  onp  under  the  spout  of  the  bent  tube.  In 
about  two  minutes  the  water  will  boil,  and  the 
■team  generated  will  force  tbe  water  through  th* 
oeflee  np  the  pipe  into  tbe  cup,  and  the  result  will 
be  an  excellent  cap  of  coffee.  See  that  your  pipe 
ia  clear  before  you  start  work,  or  the  machine  will 
bunt 8.  BOTTONJS, 

[66089.1-Bfake.— To  work  thia  problem  I  re- 
quire to  Know  how  ranch  of  tbe  circumference  is 
embraced  by  tbe  strap  and  diameter  o£  brake 
wheel.  Alsg,  does  the  wheel  tend  to  lift  the  lever 
arte  poll  the\Eied  stnd  ?■   -T.  C,  Bristol.  I 


[66089.]— Brake,    -Friction  is  quite  irrespeotivi 
of  surface.    The  co-efficient  for  metals  on  wood  U 

Sven  in  "Bankine"  aa  -26  to  ■!.— W.  M.  J. 
uUIn, 
[65090.] — ?■■■"">  Engine. — You  would  prob 
y  not  gain  in  power  by  adding  an  air-pump  tt 
your  non-condensing  engine,  aa  in  laoh  small  snei 
tho  friction  of  the  air-pump  generally  absorbs  the, 
benefit  of  tha  vacuum.  The  chief  advantage  you 
would  gain  would  be  tha  economy  of  coal;  and, 
supposing  you  use  the  boat  in  salt  water,  doing 
away  with  trouble  from  salt.  Unless,  however, 
your  boiler  ia  full  large  for  your  present  engine, 
yon  will  probably  have  a  difficulty  in  keeping 
■team  without  th*  blast.  Th*  second  part  of  your 
question  is  hardly  put  in  a  form  easy  to  answer.  Il 
would,  I  think,  be  sufficiently  close  for  your 
pose  if  yon  take  it  that  with  equal  preesui 
steam,  a  compound  (condensing)  engine  will  give 
you  about  the  same  power  aa  a  simple  non-con- 
densing double  engine  with  cylinders  theaise  of 
the  high-pressure  cylinder    of    the    compound.— 

Banker. 


■    tha    grates    of 


[65093.]— Engine.— I  i 
boiler  are  about  6ft.  long. 
-  6  x  2  x  376  -  SSsq.ft,,  and  if' we  al'l'ow  Jsq.ft. 
per  area  L.H.P.,  this  will  be,  say,  6GI.H.P.  i  do 
not  understand  your  formula;  but  an  old  rule  for 
nominal  power  is  diameter  x  length  -f  6  =  *  ° 
which  with  a  good  engine  and  good  draught, 


;.fi: 


bled.    Yon  do  ni 

out-off  of  engine,  so  on*  cannot  judge  if  it  is  econo- 
mical. If  yon  mean  average  pressure  is  601b. 
square  inch,  the  power  of  engine 

-  'ajL^;^,x  '  "  "  -  «•"■■*■  "•»"■  - 

that  on*  boiler  could  do  it  with  a  good  engine; 
but  I  presume  two  would  be  required  for  this 
engine,  aa  tha  speed  is  low  and   cot-oil  (if  any) 

Crobably  late.  Either  formula  would  be  accepted 
y  examiners.  As  lib.  of  coal  will  evaporate,  say, 
91b.  of  water  from  212°,  it  would  require  2??  =  say 
221b.  to  keep  tbe  200  boiling,  as  when  it  boils  it 
evaporates.  But  as  it  requires  6j  times  aa  much 
to  evaporate  as  it  does  to  raise  it  from  80°  to  212'. 
it  will  require  only  22  -  M  =  say  3tlb.  of  coal  to 
raise  from  60°  to  212s.  Pnt  the  fire  under  the  vessel 
containing  the  flesh.— T.  (!,,  Bristol. 

[66094.]— Electric  Lighting.- You  would  find 
the  20o.p. lamps,  of  about  48  ohms  cold  resiatsnee, 
the  more  serviceable  of  tbe  two.  Sack  lamp  will 
take  about  1  ampere  of  current.  Lamps  can  be 
worked  with  0-6  of  an  ampfere ;  but  it  is  false 
economy.  Every  maker  of  lamps  will  tell  you  bit 
own  are  best.  «  Chequn  a  son  gout."  An  engine 
of  about  IJH.P.  will  do  the  work  easily.  Roughly, 
a  20o.p.  lamp  gives  tbe  ssme  light  as  a  parsffin 
burner,  with  lin.  of  flat  wiok.— 8.  BOTTOKB. 
[65094.]— Electric  Lighting.— Ton   will  find 


jn-Swan  'S5    volt    type.      Power 

eqnired  to  run  20  snob  lamps,  allowing  only  80  per 
ent.  efficiency  for  the  dynamo  (very  Tow),  will  be 
■7H.P.  You  had  better  preserve  your  gaa-filtiugB 
ntact  and  ready  for  use  in  ease  of  accident ;  but 
you  may  attach  the  incandescence  lamp-holders  to 
the  branches  of  the  gaseliers  by  meana  of  small ' 
metal  clips,  providing  shades,  to.,  in  the  asnal  way, ' 
bat  so  arranged  that  the  electric  light  need  not  I 
interfere  with  the  gas,  and  vice-verso.  Yon  may 
neatly  run  the  wires  down  outside  tbe  gaaaliera, 

"'""""' 'ell  insulated  flexible  leads  of  tbe  pat- 

>lour  to  match  the  gas-fittings,  attaching 
the  leads  to  the  same  by  means  of  fine  braes  or 
bronze  wire,  using  a  strip  of  asbestos  paper  between 
ssid  binding  and  wires  to  prevent  damage  to  tha 
insulation.  A  shaded  incandescence  lamp  of  20cp. 
will,  if  bong  3ft.  from  the  floor,  fairly  illuminate 
an  area  inclosed  by  a  oirele  8ft.  in  diameter.  If 
yon  attach  any  lamps  to  wall  brackets,  place  a  good 
-ifleotor  behind  them,  or  much  illuminating  power 
ill  be  lost,— K  red k.  WALKEB  AND  Hyde. 


10  per  cent.  Tho  pump  should  be  nearly  as  large 
as  one  of  tbe  cylinders,  and  double-acting,  A  still 
further  gain  of  power  would  be  got  by  compounds 
the  higher  pressure  ;  but  what  about  the  weight  ? 
It  probably  would  pot  down  the  boat.  If  snrfao* 
admissible,  a  smaller  air-pump 
J.,  Dublin, 


that  which  gives  tbe  beat  quality  of  oVpoaual 
ooppar  ;  the  closeness  and  toughness  an  not  of  h 
much  consequence  in  the  first  thin  fileaa  as  tha 
quickly  filling  np  of  the  pores  of  th*  carbon  so- 
lace ;  therefore  a  larger  current  is  admissible,  bit 
it  does  not  require  high  E.M.e*.  for  the  perjicat, 
because  the  mass  of  carbon  give*  good  cnxut  to 
all  parte  of  the  surface  to  be  coated.  It  wants  a 
large  anode  brought  near,  and  then  remand 
farther  off,  or  made  smaller,  aa  aeon  a*  the  ousting 
is  seen  to  be  thoroughly  formed.  The  cast  ■ 
different  in  tha  other  quotation  referring  to  the 
deposit    on   a    blacklaaded   surface ;   here  high 


qnired.  The  film  is  a  high  reaistance,  and  require] 
to  have  the  current  forced  to  its  most  distant  pari) 
to  obtain  an  even  deposit,  all  over,  and  avoid  tat 
formation  of  local  deposits  all  aronnd  the  win,  or 
some  spots  'where  the  conduction  happens  to  at 
greatest.— Sigma. 


will  find  a  foil  description  of  the  kind 
require,  with  ever;  information  as  to  construction. 
Should  you  be  unable  to  refer,  yon  will  find  las 
tame  in  my  book  "  Electromotor*  for  Amateurs."— 
3.   B  OTTOS  E. 

[65101.]— Engine  and  Boiler.— Make  the 
boiler  about  8ft,  high  and  2ft,  or  a  little  Ism  m 
diameter,  and  refer  to  back  numbers  for  farther 
particulars.  Theae  questions  as  to  boilers  for  thai 
"*~"  engiae-or  very  oloae,  have  been  answered**' 
■com.— T.  C,  Bristol. 

I  anrium.  He 
has  evidently  had  a  bad  cold  in  the  head  some  loaf 
'ima  ago,  and  this,  being  neglected,  haa  turned  fi 


[65102.]— Noiae*   In    the  Head  au 
Oar  friend  is  suffering  from  Tinnitus  a 


I  could  not  say  .._.., 
bnt  from  his  description  1  should  imagine  that  th* 
Eustachian  tube  has  become  blocked  with  maces, 
which  has  been  thrown  off  in  much  greater  quali- 
ties than  usual,  on  account  of  the  above-mentkael 
I  should  advise  him  to  go  and  *ee  Dr.  Fists, 
94,  Wimpole-atreet,  Cavendish -square,  London,  W, 
.tiers  connected  with  tha 


iBgeroui  for  yon  to  accept  advice  galea*  froai  I 
ecialist  who  has  examined  yon  carefully.  Gott 
i  Royal  Bar  Hospital,  Frith-street,  Bobe .ortt 

..,.!..    r,....    T    ..    j.  .  .....     ...  BB  ^ijjjH 


scialiit  ii  he  ia  known  n 


intry  practition 


ic,  Plymouth. 


Liells  in 


icngb  ; 


id  "  Sigma' a  "  direoti 
lowed  aa  to  paraffining  the  carbons  first  for  i 
inch,  commencing  at  lin.  down.  If  any  gets  on  tl 
top  inoh,  burn  it  off  with  a  blowpipe  and  d 
quickly  Into  water.— R.  GlLL. 

[65097.]— Coppering  Carbon*.— What  Imesi 
m  tbe  passage  quoted  ia  that  the  density  of  curre 
should  be,  at  the  first  start,  rather  greater  t.hi 


[66102.]— Nolaaa  In  the  Head  and.  Eara- 
□  attempt  to  cure  "  Shon-y-Gof,"  one  should  ant 
know  from  what  form  of  disease  he  safari, 
wbioh  no  hnmen  being  could  tell  from  his  deasrfe- 
tion.  It  may  be  some  consolation  to  him  to  test 
that  what  he  describee  are  symptoms  of  I  asm. 
absoeaa,  or  softening  of  the  brain  ;  disease  of  th* 
bone*  of  th*  iknll ;  three  or  four  fiisnssf  of  that 
auditory  nerves ;  as  many  affection*  of  the  takt 
leading  from  the  ear  to  the  nose;  disease  ufoa) 
bona*  of  tha  ear  ;  irregularities  of  blood  aiipplj  hi 
the  vein*  of  the  skull ;  diiesae  of  th*  extents! 
ear ;  and,  finally,  and  vary  often,  wax.  All  thai 
causs  variously  -described  noises  to  be  heard,  ad 
as  "  Shon-y-Goff  "  has  only  told  ui  be  baanthap 
noises,  how  can  anyone  prescribe  for  him?— 
Doctob  Med. 

[65103.]— Forced  Draught.  -Use  a  torn 
Lloyd's  or  a  smaller  "Capel"  fan,  and  a  5-hons 
engine  should  be  sufficient,  say,  Sin.  nyliadet. 
Pressure  in  bellows  not  above  2  or  3oc  pet  aqaM 
inch.— T.  C,  Bristol. 

[66104,]  —  Bfanoheatar    Dynamo.— To    H*. 
Bottonk.—  f'.JI.  core*  lOin.  long,  oval ' 
3in.  by  Sin,  wound  with  901b.  No.  16, 
series;  armatnre  Sin.  diameter,  6in. 

with  91b.  Ho.  12;  the  above  far   a  ■ 

machine.  If  specially  for  aro  lighting,  the  T- 
magnate  should  bo  wound  with  3GLb.  No,  It,  hat 
should  be  connected  in  parallel.  In  either  easor 
laminated  armature,  preferably  of  the  Paeiasei 
tvpe  should  be  used;  speed  about  1,300  to  1JW, 
Wrought  icon  ii  useful  in  F.M.  cores,  and  alto  h 
itnaed.  Siatof 
j.    Braaheshsai 

..... r,  pressed  against  ooet- 

luuuiui  by  a  coiled  spring  on  a  swivel,  which  pan 
through  lngs  in  the  box.  I  prefer  thin  lamina  of 
copper  for  th*  brushes.  Many  give  the  prefereaM 
to  bandies  of  copper  wire. — S.  BUTTOXK. 

[6510S.]—Pre*»nre.— As  you  have  4601b.  out  af 
1,100,  you  require  6501b.  per  square  inch  more.  The 
presiure  in  boiler  being  501  b_  yon  wonld  require 
an  area  of  650  ~  50  =  lflsq.in.  for  each  inch  arse 


._  useful  . 
.  if  punobii 

)om  mutator  3 in.  diameta 
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but,  to  allow  for  friction  of  picking,  .to., 
j(»  of  lGin,  or  *  drain  of  4Jin.  Tun  do 
e    quantity    of    water    repaired. — T.    C, 

J—  Motor.— To  Ma.  Bottoxe  ob 
. — Tho  motor  it  too  small  to  drive  mob  ft 
I'll*  ring  described  ia  a  Gramme  rin». 
you  mean  a  Paoinutti ;  this  Utter  wonld 
'.  No.  19  B.W.G.  is  tbe  nearest  to  No.  IS 
and  No.  18  B.W.G.  ia  oloia  to  No.  16 
-S.  BOTTOSE. 

:  driven  against  the  or  nib ts. 

■n  shoot  12c.p.,  and  absorb  iH.P.  The 
i  wonld  b«  better  if  oast  with  nogs ;  the 
gneU  beat  at  directed.  No.  13  A.W.G. 
I  B.W.G. ;  No,  10  A.W.G.-N0.I8  B.W.G., 
■8.  B OTIOSE. 

I,  ]  —  Tram  Bnglne.— Refer  to  lut  number 
tting  engine  valves,  and  then  give  more 
its  if  70a  want  to  know  aotnal  amoant  of 
1  it  1  model?— T.  C,  Bristol 
■.]-nT.outhpieceB.— Vulcan  ...  _ 
Day  be  polished  with  rottenstono  and  oil 
■j  a  paste  and  used  with  a  soft  rag.  The 
shaped  with  a  file,  and  rubbed  smooth  wit 
ier.  Toola  required  would  include  files  c 
forme,  blowpipe,  hammers,  and  atakea  ft 
-W.  H.  H. 

.)—H»zor  Setting.— A  long  chapter  0 
y.-n  (too  lung  for  insertion  in  "K.  M."| 
I  find  in  Holtiapflal, -pages  1146  *      ' 

.— Koa. 

!.]  —  Watch  Repairs.— The   roller  must 

ved  from  tho  stall,  and  the  pin  cemented 

with  abellac  carefully  applied.  Be  oarefu: 
verhest  it.— W.  H.  H. 
I.]— BoUera  of  Wiinrrint  Machlces.- 

have  a  joke  at  one  end  with  bole  in  centr 
t  to  alip  through,  and  a  hole  at  each  end  fo 

tata  through,  and  let  plate  rest  on  abaft 
II  through,  and  strain  them  □□,  and  giv 

t,  then  aorew  away  again.— T.  C,  Bristol. 
[.]— Screw- On ttlne.— The  nsnal  plan  is, 
ading  eursw  but  two  threads,  the  wheel  on 
has *l  teeth.  "" 
ds,  yon  put  100 


n  a  mandrel  wilh  a  20-wheel  on  it.— T.  C. 

■-]— Voltmeter.— What  ia  an  "ordinary 
■r"?  A  Carden  voltmeter  or  Siemens 
lynatoometer  may  be  used  for  measuring 

i.]— Voltmeter. —  No,   an  ordinary   volt- 

•r  for  alternating  currents.    Bat  Tolta  < 
0  the  lamps;  amperes  do.— S.  BOTTONB. 


-  of  the  bisulphide,  the  solution  nan  be 
fluid  aa  querist  desires, — Da,  Med. 
).]—  India  rubber  Solution  for  Water - 
g.-I.buy  a  bottle  of  Benaine  Collst  and 
to  it  a  little  pure  rubber.  Note. — Vulcan- 
ber  ia  of  no  us*.— B.SC.,  Plymouth. 
>.] — Indlarubber  Solution.— For  patch 
mending  all  waterproof  goods,  iudiarubbei 
at  a  ebilliog  a  tin  is  better  and  oheapez 
1  can  make.  However,  here  are  two  good 
No.  1  Cement. — Guttapercha  oat  fine,  3 
laoutchuuc,  ditto,  1  part.  Dieaolve  slowly 
'    '   sulphide  of  carbon  to  a  tbiok,  glutio- 


when  struck  with  a  cane.  On  breakage,  the  piecel 
should  be  vary  hard  and  ruddy  in  hue.  Soak  foul 
pate  in  a  tnb  of  soft  water— hot,  if  possible — add' 


I  bath, 


rapidly  hardena. 


leds, 


>,  free  from  oil;  a  inmp  of  rub- 

of  walnut,  is  enough  {or  a  pint  of  oemenl 
jpered  bottle  should  be  constantly  ahakeL 
.a  any  undissolved  portion  remains  1  if  too 
I  watery,  add  more  robber  ;  a  food  solution 
>e  the  consistence  uf  honey.  These  are  the 
pidly  drying  of  tbe  various    caoutehoi 

1.]  —  Flower- Pote.  —  Tbe  simplest  and 
y  to    clean   flowerpots   is  to  steep  them 

two  in  a  tub  of  water;   a  aornbhing-brui'- 
n  in  a  very  short  time  make  them  qui 
d  like  new  ones.     I  cannot  answer  ramei 
mr  question,  aa  I  only  use  pole  made  hei 
3RIM8HAW. 

.]— Flower-Pots.— The  qnslity  of  all 
ery  it  very  variable.     I   think  that   from 

is  the  belt.    It  cannot  be  too 


b  with  a  bard  h: 


[65120.]— Metal  DliO.— For  the  general  su!u- 
— .  suppoae  thickness  at  centre  «  a,  thickness  at 
9  =  b,  radius  =  r.  Then  plate  can  be  divided 
1  three  parts ;  the  middle  one  a  flit  diao  of 
kness  5,  and  the  others  right  circular  cones, 
height  of  each  being  °  ~—  .    Hence  whole  volume 


=.orr*  +  2 

,;.,  _  | 

irr'.      Soppote   mean  thiok- 

less  -  aa  to 

en  volume  =  irr*  1.    Bqnata  the  two 

jpressious, 

and  we 

,et  •  =  4  +  ^i  =  a^- 

in  given  qo 

stion,  n 

ean  thickness  =L±*~  Jin.— 

J.  Geo.  Bit 

UARDS 

B.A.,  B.fic. 

[66122.]- 

Sheep  Dip. — I  could  give  "  J.  M."  a 

core  of  r* 

ipes  fo 

r  making  sheep  dips  ;  but  let 

«,    and    not   dabble    in    such 

hinge,  for  they  are 

dangerous.    I   know  men  wht 

lave  found 

to   tbeir   cost.     Take  a  good 

eliable    ar 

ole    like    Cooper'*   sheep  dip;    it   ia 

cheaper  tha 

g  a  dip  yourself.     All  things 

considered, 

tit  the 

beat  I  know  of,  and  I  know  a 

;ood  many.- 

-A  Sua 

ep  Breeder. 

eSSt 

Accumulator.— To   S.  Bottone.— 

abeeta  of  lead,  6in.  by  -lin.     I'unob 

all  over  their  eurf 

csa  with  {tin.  boles.     Make  a 

paste  of  oi 

of  vitriol  and  red  lead  ;  rub  it  all  over 

the  plates, 
using  a  lead 

nd  till 
or  pew 

in  the  holes  with  this  paste 
er  spoon  to  do  it  with.    Allow 

tho  plates.     Procure  two  glaaa 

or    earthen 

Mile,  a 

0.  by   -i;i'i.    by  lin.  internal 

measure.    Now  get 

a  square  atrip  of  mahogany. 

I3in.  by  jin.  by  Jin,  ont  it  into 
lengths,  and  soak  it  in  melted  paraffin;  when 
permeated,  allow  it  to  cool.  To  each  strip  fatten, 
by  abort  acrewa  (taking  care  they  do  not  go 
through  to  touch  tha  other  plate),  a  pair  of  plates 
by  tlieir   top  edgea.     Kauh   plate   should  hr 


it-)]  Ilij.',  .'in.  long  and  Ii 


fill  each  cell  nearly  t. 
acid.  Connect  the  tw 
by  tbeir  lugs.    Paai 


,  cell 


the  top  with  di 
)  inner  plates  of  lead  together 

discharge,  until  the  aeciimu- 


I,  it-lir.  TlLltT 

trical  Ins  Moments."—  S.  BOTTOSE. 

[155124.]— Warrant's  Solution,  -The  following 
extract  ia  taken  from  "Purser's  Histology  ":- 
"Many  of  the  advantages  of  glycerine  mo un tin ( 
without  ita  disadvantages  may  be  had  by  usinj 
Warrant's  solution.  This  oontiata  of  equal  parts  ui 
glycerine  and  a  aaturatedaolntion  of  arsen ions  acid 
in  which  at  mncbgum  as  possible  ia  dissolved.  Thi 
solution  must  be  filtered,  and  is  very  truobleaomi 
to  prepare.  It  ia  applied  in  the  same  way  ai 
glycerine,  but  the  gum  hardena  at  the  edge  of  thi 
cover-glass,  so  that  th*  cement  can  be  applied  aftsi 
a  few  days  without  risk,  aud  there  ia  no  dangei 
of  leakage."  I  do  not  quite  understand  what 
"Garcon"  meant   by  "circles"— possibly 


ir-gla. 


-futn 


[65126.1— Harmony.— Tha  major  triads  o 
taiu  major  thirds  and  perfect  fifths;  the  mi 
brUda   nunni  thirds  and  perfect  fifths.    BDFc 


toale  of  li),  being  nearly  a  tri 
"imperfect  fifth?'—  UANKEB, 
[63120.]— Harmony.— It  is  not  easy 


Sculty   t 


of  the 
mntered  in  reading 
iony  by  Mr.  Ei 


ill  beoj 

service:  There  are  three  kinds  of  triads,  1st,. 
major  triads,  consisting  of  a  note,  its  major  third 
anil  nsBrfadl  fifth;  2nd,  raioor  tr  i  ad  a,  con  slating  ol 
a  note,  ita    minor   third,  and    perfect  fifth  ;  3rd, 

third,  and  diminished  fifth.     In  all  major  keys  the 

triads.  In  the  key  of  C,  for  example,  the  interval 
(C,  E)  ia  a  major  third,  having  the  ratio  i  ;  5,  and 
tbe  interval  (C,  G)  ia  a  perfect  fifth,  embracing 
seven  semitones,  and  having  the  ratio  2:3;  thus 
tha  tbree  notes  are  to  eaoh  other  as  4: 6:6. 
Similarly  the  intervals  (F,  A)  and  {(J,  B)  are  major 
tbirda  while  (F,  C)  (<i,  D)  are  perfect  fit  tha.  Toe 
notes  D,  E,  A  (ia  tbe  same  key)  bear  minor  triads, 
for  the  intervals  (D,  F),  (B,  G)  (A,  C)  are  all 
minor  thirds ;  at  least,  approximately,  for  tbe 
interval  (D,  F)  is  27;  33  inatead  of  10;  U,  wU* 
ia  the  true  ratio  for  a  minor  third.  The  intervals 
(D,  A)  (E. 


instead  of  2 ;  3.  The  ratiot  for  a  minor  triad  are 
T15,  Tbe  triad  borne  by  the  leading  not* 
liminiabed,  for  the  interval  (B,  D)  is  a  minor 
and  the  interval  (B,  F)  is  a  diminished  fifth, 
.ning  only  six  semitones  instead  of  seven. 
Similarly  it  may  be  shown  that  in  tbe  key  of  C 
minor  tbe  triads  borne  by  E  G  A  are  major,  by  C 
aud  K  minor,  and  by  D  and  B  diminished.  A  fourth 
ind  of  (rind  consisting  of  a  note,  its  major  third 
..id  diminished  fifth,  auoh  as  C,  E,  G  fiat  is  possible, 
bnt  it  does  not  occur  naturally  iu  either  scale. — 
Wtl.  JoHK  GREY,  F.C.3.,  Analytical  Chemist, 
Newoaatle-on-Tyn  e. 

rmony. — Seeing  a  reference  to  the 
_  jmony"  in  Vol.  XIII,  and  a  query 
thereon  by  "  Major  "  thia  week  (see  No.  65128),  £ 
having  derived  great  benefit  from  them  myself, 
will  try  to  explain  bis  little  difficulty.  He  most, 
in  tbe  first  place,  learn  all  the  intervals  perfectly, 
so  as  to  be  able  to  recognise  them  at  onoe,  and  say 
whether  a  3rd  or  6th,  Ac,  ia  major,  minor,  dimi- 
nished or  augmented.  Having  got  ao  far,  it  is  easy 
sailing.  A  major  triad  is  so-called  became  aha 
interval  between  ita  first  and  aeoond  notes  if  a 
major  3rd  ;  the  minor  triad  ditto.  A  major  triad 
consists  of  a  given  note,  ita  msjor  3rd,  and  perfect 
6th,  aa  C,  E,  G  ;  D.  F  sharp,  A ;  or  B  flat,  G,  B  flat. 

3rd  and  perfect  6th,  as  G,  B  flat, 'd,  B,  D, 
F  aharp,  or  D,  F,  A.  An  imperfect  triad  consists 
of  a  given  note,  ita  minor  3rd  aud  imperfect  6th 
(whence  ita  name)  to  distinguish  it  from  the  minor 
triad,  aa  major  B.  U,  I',  minor  t:  iharp,  B,  D.    In 


then 


lt(t£ei 


degree  of  the  scale.    In 

tha  minor  mode  it  occurs  on  the  eupertonio  at  well 
as  tbe  leading  note  (accidentally  sharpened  aa  In 
ascending,  of  conrae). — IlL'QII  HAliSING. 

[65129.]— Condenser  for  Steam  Launch.— A 
good  type  of  exhaust  ejector  or  ejector-condenser 
would  suit  you ;  but  it  is  not  at  all  suitable  for 
feeding  tbe  boiler.  There  are  special  ejector  con- 
densers made  for  steam  laancbaa  to  suit  the 
peculiar  aonditiona  of  water-level,  die.,  and  a 
vacuum  of  26  in.  may  be  easily  maintained.  These 
require  no  delivery  valve.— FREDK.  WALKER 
AND  HYBK. 

[65129.]— Condenser  for  Steam  Launch.— 
You  can  have  an  exhanst  condenser  of  any  tin, 
and  it  would  be  about  the  only  suitable  tbiug  for 
yon.  Write  Murton  and  Co.,  Liverpool  (I  think 
that  it  the  firm).  An  exhautt  injector  will  feed 
the  boiler.  The  condenser  will  create  a  vacuum. 
I  have  delivery  a  little  above  water-lino.— T.  0, 
Bristol. 

[66129.]— Oondenaer  for  Steam  Launch, — 
In  reply  to  the  above  inquiry,  an  exhaust  injector 
having  a  2in.  inltt  steam  branch  and  lin.  delivery 
and  water  supply  pipes,  will  use  most  of  the  ex- 
haust steam  from  the  engines  spoken  of  if  they  do 
not  run  at  an  extraordinary  speed.     We  usually 

pipe,  leaving  the  other  end  open  to  the  atmosphere, 
so  it  takes  just  what  is  necessary  for  its  work. 
Our  experience  shows  that  the  back  pressure  il 
reduced  by  their  use  at  least  2Jlb.,  some  times  mora. 
Water  ia  supplied  to  th-  boiler  by  them  (if  40" 
outside)  at  about  ISO0— 190",  so  tbe  saving  of  ooal 
over  pumping  cold  ia  very  great.  We  are  busy  now 
with  a  modification  of  the  exhauat  injector  for  the 
purpose  of  producing  a  larger  vacuum,  and  not 
forcing  against  a  high  pressure.  At  present  it  is 
impoatihlatodoboth.  We  can  fted  against  1001b. 
with  reduction  of  bank  preaa,  2gIb,  bnt  not  tha 
converse.— B.  H.  Birley  and  Co. 
[65131.]— Setrulator.— To  Mr.  Bottonb.— I 

have  not  seen  anything  exactly  like  your  rejjo- 
lator.  Medlaod  baa  patented  a  regulator  consist- 
ing of  a  rod  of  carbon  with  a  sliding  ring  running 
along  its  surface,  which   includes  more  or  lessor 


[65i:i2.]— Cooling  Water.— For  such  a  siie 
engine,  and  the  apace  at  yonr  disposal,  cooling  is 
out  of  tbe  question.  Yon  can  compound  without 
ooudenting. — T.  C-,  Bristol. 

*  [65182.]— Cooling-  Water  for  Engine. — A 
similar  case  I  remember  to  have  been  met  by  an 
ingenious  arrangement  of  cross-stacked  timber. 
Thia  timber  was  in  round  rods  about  3in.  diameter. 
I  believe  the  rods  were  turned  in  the  lathe.    Thia 


,.  Thuw 


tadeliv 


tbe  top,  and   falling  iu  broken   sheets  was 

Cooled   down   to    nearly  tbe  temperature    of  th* 
atmosphere.— W.  M.  J.,  Dublin. 

[65132.]— Cooling  Water  for  Engine  — We 
presume  that  when  you  thought  of  compounding 
your  engine  you  did  not  think  that  any  advantage 
could  be  gained  by  compounding  without  using  a 
condenser.  Yon  have  so  little  space  at  your  dtt- 
poesl  that  any  system  of  cooling  yonr  condensing; 
water  by  means  of  surface  area  cannot  be  con- 
sidered.   We  were  consulted   once    respecting;  a 
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and  thai 


erflow  from  the  oondenn 
e,  200ft.  x  6ft.  "  " 
he  engine  inc 
towards  the  cod  of  the  week  during 
temperature  of  the  condensing  hi 
160-  Fahr.,  and  the  utility  of  the  01 
nil.  At  such  times  the  exhaust  was  conducted  to 
the  ehimuey-itaok  natil  the  water  had  cooled, 
which  took  two  to  three  days.  In  thii  cue  there 
mi  several  acres  of  ipaoe  available  for  lurfioe- 
oobling,  had  such  been  practicable  :  bnt  in  your 
ease  jon  have  not  even  this  doubtful  advantage. 
Still,  something  might  be  deviled  In  your  cue  if 
"'  tate  the  ooet  of  water  in  your  locality 
uantity  of  fuel  consumed  per  week.  For 
,__  initiation  the  water  required  ie  from 
fifteen  to  twenty  timei  the  quantity  of  the  feed- 
water.—  Feeds.  Walkeb  and  Hyde,  4,  Little 
Hoorfieldr,  E.G. 

[6B1W.]— Cbmckia*  JXola*  la  Telephones).— 
These  are  instruments  having  permanent  magnets, 
and  are  not  intended  for  use  in  ooDJonction  with 
oelln.— W.  Pkhsen-Maycock. 

[66 138.)— Plating  Dynamo.-  Use  a  laminated 
armature  Bin.  diameter— uot  Hiin. ;  wind  it  with 
about  61b.  No.  1!  in  two  parallel  layer- ,  or  No.  10 
n  one  length,  whiohever  yon  can  manage 
seat.  Do  not  rewind  the  magnets,  but 
them  up  in  parallel,  w  u  to  reduce  the  resistance 
to  one-quarter  its  prevent  vslae.  If  the 
of  your  plating  vat  ia  very  low,  you  may  ri 
little  external  reaiatance  to  bring  the  dyi 
to  the  working  point—  8.  Bottonk. 


:»lM.]-8Urrinn-  Qsnr.-In  the  proo, 
■mall  length*  ol  sawing  cotton  I  stirred  tba 
round  in  iu  ample  pot.    They  came  out 

the  eud.   Can  this  effect  be  obtained  by  i 

larger  vessel]  and  what  shape  oroomblnstl 
ought  the  stirring  apparatus  to  be  7— l'GW3. 
[MHIJ- Watch    Springs.— I  hare  noticed    that 


it  coloured  papers,  wblct 
ay  reader  kindly  iul 

^Blrltiocgtl?!^-'*/' 

3.0.K-   Looomotive.— Cm 


[Mill.]— 1*1 

fhiVun/  known 
1B7.7    They  nil 
[MI«I-Btor»i-e    Cella— W1U  any  reader  kindly 

eaalrethend  lead  adhere  to  ins  plates,  andhov'thi^ 
Brat  charged  7— A.  Lirn  BsaiNNtti, 
[sslit.]— Bnsrlne  auery.— Will  ■  T.  0.,  Bristol, 


n.  duSED.,  prtuare  301b  . 
MO  revs,  per  min.,  ny-wheel 
i  gits  simple  rule  far  finding 


-YrjUHU  Hkch is  w. 
(nstts.] -Electric  Bella.— Will  Mr.  P. 0.  AJItop  < 
hate  three  chattering  belli,  two  Sited  In  bonis  and  or 


6f 


^L 


9 


in  workshop  al  back  o 


P  will  ring  A  independent, and  Buiu  Olicgt)  inrtepsnoent. 
All  bells  to  work  irom  same  bntttry.  A  sketch  will  obUge, 
—Orb  in  a  Poo. 
^  [MlM.]-Q-iavity  LeeUnOhe— Onp  148.Nd.1K13, 

graiitf  Leoieucbe  oolL  It  rerun  to  be  only  a  tray  form 
of  the  battery.  1  always  uhderstood  the  term  greiity 
battery  to  be  applied  so  those  batteries  in  which  the 

hi  keeping  them  apart  Instead  ol  using  a  porous  pot. 
Now  In  the  ordinary  LeelanohQ  the  porous  pot  la  used 


iiieU.W-lj-I 

[en ISO.]— Closed  Circuit  Bell '  Blrnrlnj-.-W 
IB.  FBBBIS  Jsayouci.— Will  you  please  sr-  »--  >— 
tba  gravity  Daniel!  cells,  desoribed  by  yon  ir 

[Still  ]— Elasticity.— A  pieea  of  Indlai 
is  HI.  long,  anu  lit  such  a  strength  that  lib. 
it  Jin.,  end  therefore  lib;  will  stretch,  it  41i 
It  ti  Hand  at  each  end  in  a  horizontal  poaltlo 
ports  and  a  weight  o!  31b.  Is  suspended  at  tl 
tba  elastic.  Bequlred  iha  depth  below  the  b 
to  which  the  middle  point  will  sink.— a.  A.  E 

resld!.]— Kolas  In  a  TnanaL— Can  any  reseat 
kindly  eiplslu  the  oame  of  the  escesalve  noise  whlck  til 
pasassann  by  th«  Midland  Railway  to  London  mull  "' 

upon  the  np  Journey  through  the  new  Bolsise  hi 

Hsvetstook  Hill!    la   It   caosed  by  steel  sleepers!-*. 

PAB9EN0EB, 

[emaj-BiMtrla  Motor— To  B.  Bontnm— ttsdj 
KTofr"^  eltherVrectlon-ona  that  will  not  be  lalnaf- 

lag  suy  patent  7— StoKI. 

[M1M.]— Hot  Br»BlHsT— I  should  feel  Ussakfal  far 
fuiilnsMnoilonioniteebora.    I  have  been  trytag  It  an* 

Ihavefailed.    "    "         " 


1UL  27,  1888         ENGLISH  MKUHANIO  AND  WORLD  OF  BOIENCRr  No.  1,205. 


s.l- Violin  Hiprt11gli|iir    '  b»™  ecreped  a 

nd  want  to  It-,™!.     Wlllaomeoue  gl.ethe  pr  ,-cca* 
1 J— Piano.— A  not*  In   ■  collate  pluo  alape 

'■]     Oil  tor  Belts.    I  n  ..  little  book  glTlng  hint, 
ise  e-l  u->Ie«  hmed  b,  a  Yorkablre  leather  0m  II 1) 


>7  charge  "    May  tbli  Injunction  ba  explained  by 

tlon"  whluhtbe;  recommend  1—Tbuth. 

»  !-Pii>to  -  Wlcroiraph  s-   —  I    ■g.oald    ba 


loilil  slips  and  Society  throe  1  lor  objeetiiee. 
'.]—  Lever  — Will  one  el  yonr  inlia  kindly 
V  i«  (imparl;  balanced.  Suppmlng  I  Bare  two  lot. 
more  one  of   my   weight!  (In.  furiber  from    the 

natter  clearly  oi plained  lit  any  book  thit  1  could 
ind,  Hid,  what  la  Utuuisl  11  i~ Biudox. 

-] -Photographic  Studio.  —  Dun  any  o( 
eeil  by  HfJWuning  nurtn  "nTaouta.    The  hou.e 


It  an  1  mature  a  plan  wheroay  nthara  aa  well  Hi 
aphy  ludeHaaae  of  our  eurloundlugi  and  acauly 
J— Evaporation.— 1  eTapomtolargan/ientitlee 

lautlry  ol  liq.iid  ovap  jralod.  It  ■  eon  to  m>  the 
IBwmMJr.  toe  oondenael  nmii   It  iuuea 

<'w»m'p«MM 'ei  well.    Decanal  MaftNttaaai 

■  T;ip,>r*to,  although  it  may  not  bo  co .ltd  down  lo 

f'T.C,  Brl.tar- kindly  giro  me  the  beneat  of 

■■]    Bitchieaj  HivoWlnu  Magnet  —  In  all 

I  thlak  a  correspondent  in  tb*  "HI."i  Ik 


.  7  -  G  as-  Li  ghtere. — . 


prim,  i  think  it  -m  em.  I  .bouid  prefer  i 
whini  red-hot  platinum  win  wae  o.aJ.-W.  H.  II 
-l-O.l   Painting-- 1  bare    an    all   palntim 


huuroltbe  daj  or  night  a  p  null,  actuated  t 
i  put.    Will  iu-s  l*.  fUuj  hufjlggl  a  lellot 


villi. i.-i  on,-.,  round  In  (a)  !<  boon,  or  (0)  18  boon,  I 
o)8  days  )— lb  Passiiaoso. 
■;■:■■. I :;■  ]  —  Methwl-Orane-a  Indicator.  —  Woo) 
nine  kindly  dlipo-i.-l  clii'iiii'.^l  r-.il-.T  f'lfnitn  Die  wll 
*ir[l.u..Lr.  ,1  rli.'  [ihTinula,  Hi"  liL  ■>!  preparation,  Ac  .  i 
be  abore,  and  alio  of  tn*  leeioua  for  tbe  change  I 
oloiif  ,..ii   ii.|,ii[  .,n  ,,,-l.i  y    [■  |,lniu,>lpliihaleln  regerdf 

i,t  .in  ik-  nir.:.  .■!j!,;iiri.(i:i.    i.,i  .,i  ,i...ii,-.it.r  win,  ii  ■■■■ 
ndNa^JOiT-ToUBa  AaattbT. 
(8117^1-  Hydrontatlce-Centreof  Prosaure.- 


[6S179.]-Batorta-WIH  any  raadei 

ttnd  tHa°fUn*.''  I  mould  alio  llk«  to  know  tan  bor 
■tml  fat  Itlni  tb*  arm  to  heedjifeoe  and  worm  tbi 

ion.  mcb  an  aioTt.iim.-  i|..j.!L  u(  >  ij-ior  after  worklu 
nut  time,  &».— No  Sio. 
[88180  }~Orran  Detail  a  -Will  U 

f  pallet,  far  bourdon,  Kale  II 
he  widthhowouHn,i»-. , -„.  ; 
na  forth*  lwolnrii,.t..S2iu. 

■ad   wltli  uuK-if  in'  i    iir.trc 

oret  discovered  lb-  ».!■!>[  .1  i!i-    li.ili  .!.  jof  :lnn  ■■  Dauet 

nod  mangtw  tree  "trick,  f  My  node,  anela  Indian  offioor. 

aatietaotorlly  aoconni  for  ibem.—  W«,  BlBDCiSTLI. 
[84181.1  -Hand  Preaa^Oj,n  any  r;nd>r  glie  me  any 


[esi83.]-Hydr«.n]l0B— A  bire  hole.  Sin.   dlei 

nnli  -JiFllt..   ami   then    w.wr   la   l^nnd    whloU    -kwl 

htuw.al«8lt  above  tbe  gm mid.    How  oan  I  and  tbe 

How  lor  frtMtaal    Tneluoee  an  a tuli- jointed  Inaiilo.— 

*».  AST. 

[-1-.1M.1  -Practical  Slaatrlo  Ball  Pitting— Will 

t..:.  A"  Hi.  ily  *.!■■■■  !.■■■„  -■■;■-■;   •■■  ■■<  '■■.,.■_  _i r.  r,l:. !. 

BBCQujoil  In  liot-bonain  to  «1ti-  w.i-nln^  c.y  ck-i-tric  ij.-ll) 

ii  Imlrnni-  'it  1  >  -In  tiu'li  is  w'];il  I  I  t.rc  u  make  or  have 
oade.— IL  PK!(8aBOftO. 
['.M..5.I  -  Defeatl™     Objaat    Qlui.    -  Will 


[  ci  1 88  ] — R  i  a  e  d  tl  a  g  G 1 1  vftno  meter. 
9|  nllara.  by  lln.  deep.  t«  urt  with  a  iu1etan< 


[U1IT,]— Haif-PUt*  B90tilinearl,ena.-I  wUb 

to   make   anaif|^lerUcll,iUrar   lena     Can  an;   of  jour 
reader.  Inform  ine  WQ.t  leueen  are  reqnlred,  dii.ni,  and 

[tiiaa.]-Non-8«naltlT8  Ink-Will   ™«  reader 

In  s-remnojic.     To'i*    *wl'wilurimliAtBOto«    typ'o.  'l 
bnre  Irled  many  ordinary  loki ,  bm  tUe;  entirely  dla- 
nppenrlnliiat.-O. 
[Wlwj-PaUahlna;    Lath*-— To   "  Bull"—  Will 

[<i.i i  -Mod-1  St'rew  Steamer—  Cm  any  render 


and  platan  toadopt.    Full  pari lonl ari  will  oblige— B.  H. 
(8>iei]-Piitaaaliim'-C.n  any    reader  glee  me   a 

PiC',?    lalwayt  get  ay  te.Jlti  lio  Ugh  wltb  PiCI,.— 
T.  L.W. 
[ansa.]— Indicator  Diagram  of  Gru-Enfrlne- 


oompre.ilno  of  ohargc  c 


at  to  J .  PlkBca,  Langley  Bnuae, 
PSOBLEM  MIOIV. 


White  to  plaj  and  mate  In  three  moT«. 

SOLtTTIOM  to  1,091. 
WMH.  Black. 

1.  Q.Q  R  eq.  1.  Anything. 

3.  !J,a,KVorPinateJ. 

(Sir  earlationa.) 

KCyriCE3  TO  C0BSB3P0NDBSTB. 

COBBEOT  Klntlom  to  1.0M  by  A.  Wheeler.  O.  W. 
IpMlMaa,  Black  Pawn  (irry  good,  bnt  a  itiBe  obTioui), 
H.  C.  Hayoraft,Llni,  J.Metbiien,  W.  a.  W,  G  Reader. 
J.  Palmer.  W.  Jay,  B.  A.  Linon-M.  B.  Fellowe,  T.  A. 
Pringie.  Bernard  Green.  T.  H.  Billimit™  (wry  fair).*. 
Dean,  and  H.  W.  Barn^tt  ;  t»  1,1)01  by  J.  Kllbee,  T.  H. 
Uiliingtsn  (very  I..ID.  W.  H.  W.,  B.  A,  LlnJdald,  W.  Jay, 
J.  palmer, and  Link. 

F.  A.PRIKHLK,— Tbaoki  lor  tbe  problem. 

J.  K;  -thi'i.-  [  „  [,i::'.\  ii  1.  Q.E  B 1  there  i-  no  mate  la 


oumpoattlon  and  from  other  muitn.  Altogetner  <ne» 
are  nearly  1(M  problems  printed  an  large  dlagrazae.  Wa 
nred  bardly  aiate  that  the  iirategy  InToleed  In  that* 
■  lodiei  it  Tory  dil[«ft.<!it  ii.,ui  in.',  in  ili.xnillnary  problaB, 
It  la  often.  ne»erthd on.  ol  a  Tery  hlgii  order,  and  Interna, 
ae  It  were.  Into  new  and  interontlnn  nheu  aoenery.  We 
iLi'pend  the  follo'lng  fine  example  from  Mr.  Zallee'a 
bAik.  The  proWeii  la  by  himaeif;— While,  K-Q  »q  ; 
Ki-K  II  *.  k  Kt  6,  K'e  K  t,  K  E  J;  P.Q  St  1. 
Buck.  K-K.  B  B;  H-g  II  8;  B-K  H  i;  Et.q  Et  S; 
FaXj  B  7,  (I  Kt  «.  K  8.  White  te  -lay  and  inl-oiate  in 
tbreemore..    Solution  1.  El-Q  B5.KBT(a|;J    B-KI  9, 

2.  K-£  II).    K-K  S  [beat)  :  I.  B   takea    B,  Kt  dlsna.  mate! 

and  can  ba  procured  oi  Mr.  Mllee,  i.  Clarendon- real.  Nor- 

Oh  'Satnrday,  tbe  Hth;  IniUnt,  air.   Gnnaberg  con- 

TDB  match  at  Now  York  between  DrlmaTandLlpaobUla 


ir  Mr.  Deli 


Ml. 


CE.  .RGBS   FOR  ADVBRTISINQ. 


ifMa**  5  M  "  ■jiaamj  b."  to.'  lil  w™rl 
■i)M   piejalil  i  an  ledaeiioa   Ii    eude  en   i.pnJ    ii 


',  aaawaS  ■«"»! 


bt  hiUowIni  mtayl  I 


ENQIJSH  MECHANIC  AMD  WORLD  OF  SCIENCE :  NO.  1,2 


ANSWERS   TO    CORRESPONDENTS. 


BINTS  TO  CORRESPONDENTS. 
1.  Write  on  ono  ildi-of  the  paper  only,  end  pot  drawlngi 

or  replies.    4.  Lettcra  ar  queries  eiklng  for  addre 
>j  :.n  iin-.  ...^r-  i-        .  ....  d.    ;  ...  i  ■■■::-.  ..r    l    mi  ■  r 

tttlclM  on  be  parohated.  or  replies  gl.ing  inch  la: 
Won.  on  not  be  lneerted  eioept  ai  adeerttaemenu. 
ia  Hiking  Tor  ednaetlnnnl or  acientirk 


ti  anewered  through  t! 


*,*  Attention  li  eapeoiall*  dnran  to  Hint  No. 
kpace  deTOled  to  lettera,  qurrlel,  and  real  In  II  m 
the  general  good,  and  It  ie  not  (eirto  twoupj li  wlthquee- 
tiooi  inch  h  aro  indicated  above,  which  are  only  ul  indi- 
vidual InteieiCand  which,  It  not  a,1  Torino  in  6  nil  Id  tb 
•eleea,  lead  to  repllee  which  are.    The  -  Slipennr 
Column"  offeri  a  cheap  mean! o(  obtaining  inch  infoi 


II  Hill  It 


ui  follow 


A.  P.  SHiKotHTIaH, 


.-J.  D.  Greenway.- 


Boenlmao.-Cbsmljl— A  Band  Ru.-W.  J 
— D.  Boof      ' ' 
HP.  J.  7. 


Teta^-S—  Sena  Geralita. 


□t  pretend  to  remember  tbe  "nbjecte  of  tboie 
are  not  inaerted.  Why  not  heTB  repeated  the  que 
u  Jon  ban  written  to  inqnire  ?     Wo  nbould  not  t 

qnerie),  to  And  .hat  botti  bare  been  tunnil 
tlnwi  l:i  back  Tolnmai.)— Photo.    (Enamelling  pboto- 

Ujit  yoluinei.  '  See  iadioej'l-STOSY'sTHJT ™Pin 
Vol.XLI.]— A  Ui.Kismi.     (Why  not  watoa  the  . 


ferdBlgnell." 


pnrpopo?  Sea  pi 
recently  ai  p.  7' 
etaadyoo.  In  Lao 


(Sao  an 


bare  been  described  many  tlmoa  In  Inch  volumei.  ar 
are  actually  illustrated  on  tbe  eery  page  to  which  y: 
rater.)— Koo  Biiillh.    (Seme  people  uie  common  blec 

mnch  to  eIo  adopt  tile  plan  of  the  piano  keymakera  and 
put  tbettrlpi  of  eboDy  In  but  decoction  of  logwood,  and 
tnbeequently  in  neolmlon  lit  lolphate  of  Iron.  Una  a 
llttl*  PiQMian  blae  In  the  poliib.  and  tbe  black  will  be 
ui  good  mem  t.e  n.i.i-1-i-.M  I'.    ,  Tin  jturai  are  roado 


E  CuKMIST.       (To  I 


3.  Tboee  an  quutlo 


a-oul.li,  unojlly  of  plantar  of  Peril,  bjr  toe  aid  of  i 
preiaute,  ihehcnt  ot  vbtohalu  "ourea"  or  enloi 
toe  rubber.    Tbe  method  baa  been   ciplalnod 

an  ■•«om"  and  •-(rlntltie  "  in  iiu  ;  -Thiiu  1m.ii. 
BUN.    (Ilo  Jon  Ulteu    '  gold  paint "  or  reglldlng  '/  Boih 

lij.e  bv.ii  .ir.ii.Ti  bed      Tim  guld  pal  tit  on   be  riui.jli.-t.t 

(')Ms,  .1  II"  Aim-  In  lii.lMVHi.u  Hi.  ilUinte  latbe  Hiiro 


—  i-.i  hiliin.  i  l'r>  l.'rc'.i.i  l.....!;..-.,l  '  ■.:..!  »i.r,  .-:.- 
u,  i,1,,il.i:-L„.,rt.  KfJ.  "Tl.,-y  Li.'.iih  ,i  U,t  ,.(  1,,,^. 
i:„,  .bum. I  ,uil.      A.  Just-.  ::.  r...  iva,sti,.m.    t I'...- 

>  '■■■.  '■:■-;  'i-'.ii',  Suiiuneii'  rlall-conn,  "l'.J.'  '.luj  l'.".". 
Unl.  i;u  SiranJ,  W.O.j-T.  U  w.  Hlnneuuini 
■at  whit  li  (lie  m..II.  r  -HI.  li.c  ■■„  titiun  wilbnut  knot.- 

aboui  bine  prima  in  b.ok  lolmna..)—  Pant.  HiiLLa.s, 
lltdrpend!  io  muub  on  tbe  etiidrni!     Huxlst  al  I  Ku 

llu,e-..rk.ai  i.[.t    r,r...  » -I.-;  1,1  U,CLn1llao  an.lU... 

IT.iL-iito  tli-if  lala..  ,■■.-.  !-■  V11  ~" I "  1  ■  3  1  IT.lt.  (Tri  li..-i  ■ 
tanj't  -Life  ol  Cd.it.   Uai^.n."  punlleiied  by  W.Llt.r 

"■'*'  ■      tftgiMttr,' ar  itj  tag  fBalnaar  on  board,)— 


Albemarle-itrecl,  W.)— Deitsk.    (Spooaer1! 

-  I'm  >•.  J 1  .us.     (A.  good  deal  dcpendi  on  Ihi 


towblebitliatliicb.d  >-A 

a  iome  better 

Cannot  devote  an  illoitratt 

nlFrbt  luwrt  the  pntnp  a: 

ae  required  enreet;  batd 

Anperriitly  At    ,.■■ 

ie  Oartealan  direr.    Tbe  figure  il  bollow. 


nine  placed  algtag.)— BElTEtlCiL     (Uaoaronl  lia  pate 
of  wbeaten   llonr- preferably  inadn   from    bard   Wheat, 

comiiti  of  finer  tubn  or  thread!.      It  ii  Mewed,  mlied 
with  milk,  and  grated  ahei 


to  puddlngtaad 
Whcloiomeand 


•eoretarj  can  moat  likely  tupply  jon.)— Jnii:;  .vn.ii. 
(Leeel  refere  to  enrface.  It  mlgui  be  bent  and  Hill 
le.el  j  bmlf  bent  Itcuidnot  taatraight.l-i:.-;.,.! mi  it. 

iLantone  -'  Prioc-book"  lipubllibed  bv  Kt,i-.  .11  '.  <:.-.,, 
mat  1.1  ,!.-'L.  .ti.i.t.    '.\'.C.       L..:i.-..,.r...|   ,.r,  i    S.,s  Jiill.li'.U 

I       ..  I    _~  L     Ji  ■    p         III  .       "..Cl..|m,  ■■!.■    -     1  I       II    I 

Qalxiian.    (Por  iaeiUo'd>  of  aa'atlnir  blaokboardi 

n.311.  Nil  1.0Q».  of  p.  467,  No.   1.113-      sanaltnln. 

—Sruau.    (Why 


lift? 


,...i|i\iyi. 


i  ruloa.    If  too  think 
«  cbBiUtation -offer 

ir  indiooa.   Tou.draw 


Hameaa'  ElectTopathio  Belt  ibonld  h»  worn  by 

Itr.^^'Ui'.'.       ■:•■  ■-■ :    ■     ■    ■      ■ 

rnUr*of  Rarue^,-.    w,,t!  I  /.■  -u.-.l  l.'.;.  rr.*- 
UMiaaB.   Tee    Hedloai  Hi1    i  t    :m. 


T1K1I8   0!   8DB80EIPTI0II. 


■IMtfijH 


50TI011  TO  SnBSOEIBJBS. 


HoIlOTM..  PI1U.-I0O-T  Dliosl 


ODH    KCHANQ1    OOLOIDI. 


l.'.iMt-...  ;.-.■.]  bi  ilr-iTM-fl  Lithe,  gap  bi-1.    Ke-buie 

9ood  V>Iae  Offered  (c«b  or  lrutra«eBai )  (or  U 
Woaahlnj;  and  Wringing  Maohlne  (TayhraDi 
well  ma  la,  u 


Wlmahnrat  Machine,  171i 

JSln.  Hoyal  Hall  Kinginn  Blcyolo.  bollow  rl 

Ufa.  Btcyels.  In  good  o-dor,  tolltir  forte. 
Slio.  Bsnoh  Laths.  b-=k-ge>r,  >llde-roit.  fi 
Perambulator  Flttlnn,  Wheel >,  Spring 


fota-, 


A  good  ono  hots»-]>o  i'-r  II -.t :/.-.»!  il  Steam  Fnrin* 
Will  cicbimeo  Pstllometer  for  pedeatilacu.  (or  1| 
WaoMd.gnol  LathoandSjrollCbnikfor  uptioal  wot*, 
(Irand  old  Violin,  ceoc,  two  bovee.  and  flttlagt.  >al:t 
Wanted,  large  bottle  Ili:bromate  Better/.  Biehaaft 
Chair  "Weighing  Machine,  new.  Eaahingefut 
J -plate  Portrait  Lenn.  complete,  withotope.  WEI 
Wanted  good  Baek-geitrcd  Lathe,  with  >Uwa>i>t'~ 
Antlqno  Gruoilfath'i'-   Clock,  braaa  dial,  Jajaoea: 

Sew  ins:  Machine,  anil  tailoring  or  slmilarlwlt 

19  jeara'  -  Illuatratei   IiOnd"n   NflWa.'  -"'aac. 

Hot  air  EnBiao.  ti">.  midc  byeniineer.  mworkjiv 
rd.r,  IK.  blab,  eylta^n.   .■■[  ....  ,(■_..   )i„.,  -!.  n  »...Tew»r3 

i    b^n   11 

Fair  of  "Atlii'' Telephone*,  n-w.coit  Cli<.  Kt- 
Patr  of  Qillett'i  Magrnella  Telephones,  wHl 
Fittingafor  Albo-oarooo  Light,  oo't  CI  IU(  Kt- 
Pair  "f  Mairnato  Ouneratore  and  Ball*  cac- 
Eleotrioal.-llin.    cjllni^r    MaahiBt,      on     ttW 


Win,,  giod,    with   o 


.,.;i,-.:i: 


.    Data 


Smith's  Fan  Blait.  Arnr!!,  and  Sin.  Leu  Vic  &■ 
3^n.  tkKk-seu  Lathe  fTeade.  new,  6its.  Ei.-hat^e 
Gramme  Dyniamo.  ;■  i  aith  p»c:nn>M  •'-"- 
Strong  Copper  Boll-  r.  rtf'  -al,  17  hj  7.  are-hoi, 
Sin.  Screw-onttln^  L*lh*  C  ■•tinea,  aomplat* ■>- 
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the  lower  portion  of  this  wire.  Fig.  68 
shows  an  arrangement  used  in  large  private 
houses  when  it  is  desired  to  to  be  able 
to  ring  upstairs  as  well  as  downstairs  ;  two 
pushes  being  placed  in  each  room  for  this  pur- 
pose. Pushes  P1  P'  P3  ring  downstairs, 
while  pushes  T>  T1  TJ  ring  upstairs.  An  in- 
dicator, H,  and  bell,  B,  ore  placed  both  at 
the  top  and  bottom  of  the  house,  the  in- 
dicator being  of  the  form  described  for  the 
previous  figure.  When  wiring,  a  main  wire, 
m,  is  ran  (.as  before)  from  one  pole  of  the 
battery  to  the  farthest  push,  and  branches 
taken  off  at  the  most  convenient  points  to  the 
remaining  poshes.  A  separate  wire  is  then 
ran  from  each  of  the  pushes,  those  that  come 
from  the  pushes  that  are  to  ring  upstairs 
going  to  the  top  indicator,  and  the  oihers  to 
the  bottom  one.  A  return  wire,  r,  is  also 
run  from  the  other  pole  of  the  battery  to  the 
top  bell,  branching  off  to  the  bottom  bell  as 
it  passes.  The  front  and  back  doors  should 
preferably  ring  on  to  separate  bells  instead 
of  the  ordinary  bouse  bell  ;  though,  if  the  ex- 
pense is  objected  to,  they  can,  of  course,  be 
pot  on  to  the  indicator.  As  to  which  pole 
of  the  battery  the  main  wire  from  the  pushes 
should  be  attached,  provided  the  insulation 
is  good,  it  practically  does  not  matter  which  -. 
bnt  as  it  ia  best  to  keep  to  one  way  of 
wiring,  it  is  advisable  to  conform  to  the  con- 
ventional method  of  attaching  it  to  the  posi- 
tive. 
After    the    building  has    quite    left  the 

El  inters'  and  puperhangers'  hands,  the  pushes, 
ells,  and  indicators  must  be  fixed,  a  final 
test  being  made  with  the  galvanometer  to 


fixed  the  indicator  bell,  and  brought  all  the 
ends  of  the  wire  to  the  indicator,  nothing 
now  remains  but  to  fix  the  right  wires  under 
the  different  terminals  of  the  indicator.  To 
do  this  the  battery  (having  been  previously 
charged)  must  be  put  into  its  proper  position 
and  connected  up.  The  assistant  must  then 
be  sent  to  the  different  pushes  in  succession, 
going  from  room  to  room  in  a  pre-arranged 
order.  At  each  room  ho  holds  the  button  of 
the  push  in  till  he  gets  the  signal  to  leave 
go,  when  be  proceeds  to  the  nest.  Whilst 
the  assistant  is  pressing  the  push,  the  ends 
of  the  wires  must  be  touched  in  succession 
any  terminal  of  the  indicator  till  the  bell 
rings,  when  the  wire  that  causes  the  bell  to 
ring  must  be  inserted  under  that  terminal  of 
tho  indicator  which  corresponds  to  the  room 
the  assistant  is  in.  A  small  metal  wedge 
should  be  included  in  the  fitter's  outfit,  which 
(if  no  assistant  is  at  hand)  can  bo  inserted 
between  the  springs  of  the  push  to  close  the 
circuit.  Y.  C.  A. 

(To  be  continued.) 


EICHAED'8  BTSAH  TRAP. 
FEW  years  ago,  M.  C.  Richard,  ot  Paris, 
patented  in  this  nountry  an  improved 
steam  trap,  in  which  apparatus  were  arranged 
a  number  of  small  passages  alternating  with 
passages  of  large  area,  so  that  the  steam,  in 
passing  into  the  trap,  together  with  water  of 
condensation  to  be  discharged,  was  subjected 
to  such  successive  expansions  and  corresponding 
losses  of  pressure  that  at  the  discbarge  opening 


still  i 


dition  as  when  left  at  the  completion  of  the 
wiring  (see  Article  I.).  When  connecting  up 
the  pushes,  care  must  be  taken  not  to  over- 
turn the  screws  under  which  the  wires  are 
fixed,  for  with  the  majority  of  pushes  as 
sent  out  the  screws  are  very  small,  and 
generally  screwed  down  hard  ;  consequently 
when  the  screws  are  slacked  ont  and  the 
wires  placed  under  them  it  is  Tery  rarely 
they  will  bear  the  turning  necessary  to  get 
good  contact.  If  the  pushes  are  hard  wood 
and  the  screws  small,  it  will  amply  repay  to 
take  ont  the  small  onee,  re-drill,  and  put  in 
larger  ones.  Before  cutting  off  the  ends  of 
the  wires  to  connect  to  the  push,  a  little  of 
the  slack  should  be  worked  back  into  the 
tube,  thus  allowing  of  the  connection  being 
made  again  should  it  break  at  any  future 
time.  The  pushes  having  all  been  connected 
up,  the  next  thing  is  to  fix  the  bell  and  indi- 
cator. In  this  country  the  general  practice 
is  to  place  the  bells  with  the  gongs  downward, 
though  it  is  obvious  they  will  work  equally 
well  m  any  position.  A  bell,  however,  ad- 
justed for  ringing  iu  one  position  will,  of 
course,  require  fresh  adjustment  if  fixed  in 
another.  The  best  place  for  the  bell  that 
works  in  connection  with  the  indicator  is 
just  above  the  indicator,  which,  like  the  bell, 
must  be  screwed  to  a  wood  block  fixed  at  the 
time  the  house  was  wired. 

Nothing  looks  so  bad  as  a  bundle  of  v 
all  twisted  and  hanging  about  loosely,  and  if 
there  has  been  any  slovenly  wiring  in  a 
house  it  will  always  be  found  in  its  most 
violent  form  at  the  indicator.  The  tubs 
carrying  the  wires  should  either  end  behind 
the  indicator,  and  the  wires  brought  over  the 
top  and  fastened  to  their  respective  terminals, 
or  else,  if  the  battery  is  in  a  cupboard  near, 
the  tubes  should  end  in  the  cupboard,  and 
tho  wires  continued  on  to  the  indicator,  tied 
□p  into  a  neat  cable.  A  very  good  way, 
however,  and  the  one  adopted  by  the  writer. 
is  to  Stop  the  tubes  just  beneath  the  ceiling 
above  the  indicator,  and  then  to  ran  a  light, 
fiat  casing,  neatly  stapling  the  wires  down 
inside  in  the  order  that  they  come  out  of  thi 
tubes.  This  method,  besides  having  a  very 
neat  appearance,  allows  of  the  various  cir- 
cuits, so  far  as  they  branch  off  into  the 
tubes,  being  ioajrected  at  s  glance.     Having 


>  much  reduced  that  no  escape  of  steam  took 
plnce. 

The  present  improvements  have  for  their 
object  a  simplification  of  the  construction  of 
such  apparatus,  whereby  it  is  capable  of  being 
readily  regulated  and  cleansed.  For  this  pur- 
pose a  conical  or  tapering  oasing  is  used  within 
which  are  a  number  of  loose  discs  or  plates 
situated  at  small  distances  apart  one  above  the 
other,  and  all  formed  in  one  with  or  connected 
0  a  central  stent,  the  lower  end  of  which  rests 
pon  an  adjusting  screw,  lever,  or  incline  pro- 
i'leil  at  tho  lower  smaller  end  of  the  oasing 
where  the  discharge  pips  for  the  water  of  con- 
densation is  situated.  When  the  apparatus  is 
at  work,  the  series  of  discs  or  plates  are  so  ad- 
justed in  position  by  the  screw  that  a  narrow 
space  intervenes  between  the  edges  of  each  of 
the  discs  and  the  sides  of  the  casing,  so  that 
the  steam  entering  the  trap,  together  with  the 
water  of  condensation,  at  the  upper  large  end 
of  the  same,  Is  caused  to  pass  alternately 
through  the  narrow  spaces  between  the  discs 
and  the  casing,  and  then  into  the  compara- 
tively large  spaces  between  each  two  discs, 


being  thus  subjected  toconsecutiveexpansioat 
The  discs  being  made  of  a  metal  that  hut 
different  coefficient  of  expansion  from  that  of 
the  metal  of  which  the  casing  is  made,  it 
follows  that  the  hotter  the  entering  steam  u 
the  smaller  will  be  the  interstices  between  the 
iiscs  and  casing,  owing  to  the  increased  ex- 
pansion of  the  former,  and  consequently  the 
greater  will  be  the  reducing  action  of  the  trap. 
The  edges  of  the  discs  are  made  with  exactly 
the  same  bevel  as  the  taper  of  the  casing,  to 
that  by  lowering  the  discs  by  means  of  the 
screw,  the  interstices  between  the  two  can  be 
reduced  to  an  exceedingly  small  extent,  and 
by  lowering  them  still  further  they  may  be 
made  to  fit  closely  against  the  casing,  that 
forming  an  effectual  shut-oil  valve,  preventing 
all  escape.  On  the  other  hand,  by  raising  the 
discs  np  considerably  by  the  screw  they  can  be 
removed  to  such  an  extent  from  the  casing  « 
1  allow  the  apparatus  to  be  readily  cleansed. 
The  figure  shows  in  vertical  section  one 
arrangement  of  the  invention.  Within  the 
conical  casing  of  the  steam  trap  are  a  series  of 
discs,  A,  formed  of  a  material  that  expands  more 
readily  than  that  of  which  the  casing  is  made, 
and  which  are  formed  iu  one  with  or  fixed  to  ■ 
central  stem,  T,  of  any  suitable  material,  but  by 
preference  of  iron  or  bronie.  This  stem  rest! 
at  bottom  upon  an  adjusting  screw,  V,  passing 
through  a  screwed  bush,  £,  in  the  casing,  by 
which  the  stem,  together  with  the  discs,  ctn 
'  raised  or  lowered.  The  edges  of  the  discs 
_.j  turned  so  as  to  have  exactly  the  same 
degree  of  conicity  as  tho  interior  of  the  eating, 
so  that  when  lowered  by  the  acrew  V  so  at  U 
touch  the  oasing  a  tight  joint  will  be  made 
between  them,  while  by  raiding  the  discs  more 
or  less  from  that  position  narrow  passages  will 
be  formed  between  them  and  the  easing  for  the 
escape  downwards  of  the  water  of  condensation 
as  described.  For  cleansing  the  steam  trap,  the 
discs  are  raised  so  as  to  leave  sufficient  room 
between  them  and  the  casing  for  that  purpose. 

In  a  modification,  a  single  disc  of  greater 
depth  has  three  or  more  projecting  circular 
ribs  formed  thereon  having  grooves  between 
them,  or,  in  other  words,  the  central  stem  of 
the  first  arrangement  is  enlarged  in  diameter 
to  reduce  the  spaces  between  the  discs  to 
res.  This  construction  has  the  advantage 
'oiding  difficulties  of  accurate  adjustment 
that  may  arise  through  the  warping  of  the 
in  the  first  arrangement.    The  screw  rod 

this  case  provided  at  its  upper  end  with* 

head  by  which  it  is  connected  to  the  disc  by 
means  of  a  divided  plate  secured  to  the  under- 
side of  the  latter,  so  that  it  ia  free  to  tarn 
independently  of  the  disc.  The  bush  through 
which  the  rod  screws  is  also  screwed  into  the 
casing,  thus  allowing  of  a  very  accurate  ad- 
justment of  the  parts. 

In  another  modification,  the  discs  are  con- 
structed in  a  similar  manner  to  those  Bhowa, 
bnt  are  made  thicker  towards  the  centre,  10 
prevent  warping.  The  taper  of  the  discs  and 
of  the  casing  is  made  in  the  opposite  direction, 

that  for  cleansing  the  apparatus  the  discs 

1  lowered  instead  of  being  raised.  By  this 
arrangement  the  easy  and  rapid  accurate 
setting  of  the  apparatus  after  cleansing  ii 
facilitated.  Instead  of  a  sorew  it  is  evident  > 
lever  might  be  used. 


GAS  LIGHTING  B7  ELZCTBICITT. 

BESIDES  the  specially -fitted  burners,  the 
apparatus  necessary  is  an  ordinary  Euhm- 
korff  or  induction  coil,  giving  alength  of  spur 
in  proportion  to  the  number  of  jets  provided 
with  metal  point*,  >■  .  ''fating  so  many  inter- 
ruptions in  the  circuit,  'id  a  battery  to  work 
the  coil.  For  thi1-  j  -"  w  •  one-fluid  bichro- 
mate battery  is  n:uci.  >ided  with  means  for 
lowering  the  eleou'-  -ito  the  solution  while 
the  operation  of  -,'  '  g  is  going  on,  after 
which  they  may  -■■.-  "'ithdrawn  until  again 
required.  The  *'«  : ;  i-;  cess  occupies  but  very 
few  minutes,  to  "n  1  battery  once  charged 
lasts  a  very  oc-nfider-.u  s  time.  The  current 
may,  by  means  ■■'.  <-*"  ,'  :hes,  be  directed  into 
any  desired  ciruoii  L'1;  ing  to  any  sun-bnnun 
or  jrronp  of  bun.  --. 
Fig.  1  repress  u  m  - 
two  metal  poiti'.T,  to 

wires  leading'  to  an- ._. 

minalsof  the  inn  ...t.oL  coil  ;  tho  tap  by  which 
the  gas  is  tunic    .  x  may,  of  course,  be  placed 
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which  yields  to  the  rigid  stud  on  its  passage 
from  one  aide  to  the  other.  'Contact  is  thus 
always  seoured,  while  no  opposition  is  offered 
by  the  lever  during  the  movement.  As  the 
lever  is  pulled  past  the  stud,  a  bright  flashing 
spark  is  produced,  which  ignites  the  gas.  The 
current  required  ia  generated  by  Leclonchfi 
batteries,  snob,  as  are  used  for  electric- be  II  ring' 
ing,  thief  alarm,  and  telephone  working,  and 
the  spark  is  produced  by  interposing  a  primary 
induction  coil  in  the  wire  circuit.  Only  one 
wire  need  be  laid  direct  to  the  burner,  as  the 
gnspipe  itself  furnishes  a  path  for  the  return 
of  tie  current.     Where  more  than  one  burner 


t  portion  of  the  gaspipe.    In 
United  States  the  necessary   hlgh-Musion 

■But  is  supplied  from  a  static  electrical 
hiae,  constructed  with  two  ebonite  [jl:it,-s. 
current  bein^f  gvue  ruled  by  induction.  A 
ilar  machine  is  in  use  in  this  country  for 
ig  fuses  in  collieries,  fco. 
i  individual  gas-jets  within  roach  of  hand 

Fig.  i. 


of  lighting,  worked  a 


«r  !■  K  flitted,  that  ai 


small  jet  of  gas  issues  from  it  at  the  side, 
which  becomes  ignited  as  soon  as  it  impinges 
upon  the  incandescent  platinum  wire,  and  as 
tbe  tap  is  still  further  turned  tbis  lighted  jet 
ignites  the  main  jet,  or  what  we  may  term  the 
jet  proper,  itself  then  becoming  extinguished, 
and  the  current  antMnntically  switched  off  the 
platinum  wire.  The  whole  of  these  operations 
are  effected  while  tbe  tap  ia  being  turned,  and 
take  considerably  less  time  to  perform  than  to 
describe.  The  battery  consists  of  three  or  more 
PUtHllmxiXBd  manganese  and  carbon  oells, 
which,  besides  the  burners  and  the  conducting 
wires,  constitute  tho  whole  of  the  apparatus 
roiuire'l,  ami  miy  be  idaeed  in  any  cor 
and  cool  place.  The  exciting  fluid  used 
cells  is  a  saturated  solution  of  sal-amm 
In  Fig.  2  we  illustrate  a  burner  such 


is  connected  to  the  coil  and  battery  it  is  only 
necessary  to  extend  the  insulated  wire  from 
tip  to  tip,  the  gaspipes  constituting,  as  before, 
thi'  renin)  path. 

In  Fig.  3  is  illustrated  the  method  of  making 
the  necessary  connections  between  ooil,  battery, 
and  burners.  It  is  obvious  that  the  connection 
between  tbe  zinc  pole  of  the  battery  and  the 
gaspipe  may  be  made  where  most  convenient, 
and  tho  coil  and  battery  may  be  placed  together 
on  a  shelf  in  a  cool  place.  The  simplest  form 
of  these  burners  is  shown  in  Fig.  -I,  where  the 
lever  is  provided  with  a  -ln.irt  piece  of  cord  by 
which  it  is  pulled  past  the  vertical  wire  stem 
on  tbe  tip,  a  spring  being  iitted  at  the  fulcrum 
of  the  lever  to  cadse  it  to  return  to  ite  original 
position  upon  the  release  of  tho  hanging  cord. 
This  burner  is  supposed  to  be  fixed  in  an  ac- 
cessible place,  although  by  simply  lengthening 
the  cord  of  tbe  k-vi.  providing  :.  lie  tap  is  con- 
veniently placed,  tbe  burner  itself  need  not  be 

The  burner  illustrated  in  Fit;.  5  is  provided 
with  a  tap,  and  is  so  arranged  that  as  one  pull 
gas  and  ignites  it,  the  next  pull 

ner  similarly  constructed, 
iver  a  billiard-table.  This 
it  be  too  strongly  reoom- 
s  all  risk  of  burning  the 


urns  it  off. 
Fig.  li  show: 


have  been  describing,  with  its  fine  platinum 
wire  stretched  in  front  of  the  subsidiary 
aperture.  Another  form  of  burner  has  recently 
been  introduced  by  Messrs.  King,  Mendham, 
and  Co.,  of  the  Western  Eleotrioal  Works, 
Bristol,  in  which  the  ignition  of  the  gas  ii 
effected  by  means  of  a  lever,  which  is  mode  to 
move  through  a  certain  distance,  and  during 
it*  movement  to  come  in  contact  with  a  pro- 
jecting stud  held  by  a  ring  fixed  to  the  clay 
tip.  These  burners  are  mode  by  the  firm  In  a 
variety  of  forms,  the  same  principle  of  action 
being  oarried  out  in  all.  The  lever  Is  provided 
at  ite  upper  end  with  a  spiral  wire  spring, 


cloth  by  dropping  matches,  wax,  ia,  upon  it 
is  entirely  obviated. 

Another  form  of  burner,  also  provided  with 
a  tap,  is  shown  in  Fig.  7  ;  and  this,  as  will 
readily  be  seen,  must  be  fixed  within  easy  reach 
of  hand. 

In  Fig.  S  is  represented  yet  another  form  of 
burner,  by  which  the  gas  is  turned  on  and 
ignited  by  simply  pressing  a  button,  and  ex- 
tinguished by  a  similar  operation,  so  that  a  gas- 
burner  may  be  lighted  upon  approaching  a 
dark  portion  of  a  staircase  or  a  corridor,  and 
extinguished  after  passing.  Any  at  *knafe 
burners  Qm  \w  njBsMftpft  ^P  f  \«h^n_  \apMBstsfrst  *^ 
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other  fitting*,  and  can  be  confidently  reoom- 
mended  for  ane  where  a  temporary  light  is 
required  in  any  room,  cellar,  or  in  an  outhouse 
where  oils  of  an  inflammable  nature  are  kept, 
as  it  ia  utterly  impossible  that  a  conflagration 
can  occur  whore  there  is  no  dropping  about  of 
lighted  matches  or  paper.  For  bedroom  or  sick- 
room nse  the;  are  equally  useful ,  the  gas  being 
ignited  without  any  trouble,  and  only  when  it 
is  wanted. 

We  have  not  yet  nude  mention  of  the  port- 
able lighters,   which   are   also  comparatively 
reoant  inventions.    In  an  early  form  of  this 
,Hghter  a  battery  was  carried  In  the  handle, 
/  which  worked  an  induction   coil  giving    the 


Fig.  9. 


y  spark  ;  bnt  in  the  moat  reoent  form 
the  battery  and  coil  have  been  replaced  by  an 
internal  ebonite  cylinder,  the  electric  spark 
being  produced  by  its  rapid  rotation.  In  this 
form  there  is  no  battery  to  get  oat  of  order,  the 
eleotrio  spark  being  produoed  ai  required.  In 
Fig.  9  we  illustrate  this  form  of  lighter. 


SPIRIT-LKVEL   FOR  CAMERAS. 

A  HANDY  little  spirit-level  for  nse  with 
cameras,  &o.,  has  been  registered  by  Mr. 
W.  R.  Wynne,  and  is  illustrated  in  the  annexed 
engraving.  It  may  be  carried  in  a  shallow 
pill-box  placed  in  the  pocket,  or,  perhaps  more 
conveniently,  in  a  bole  bored  in  the  tail-board 


of  the  camera  Itself.  The  slot  is  out  at  an 
angle  of  4iV  to  enable  the  bubble  to  be  seen 
when  the  reversing  frame  is  used  without 
shifting  the  level  from  its  place  ;  but  the 
latter  may  be  removed  and  replaced  with  the 
greatest  ease.    This  little  level  will  be  useful 


i  with  other  apparatus,  and 

may  mention  that  the  sole  agent  is  Mr.  Martin, 
Birkbeok  Institution,  Bream  s-buildings,  E.C. 


QIABIHG.-XIT. 
Helloal  Wlmela. 

WE  have  seen,  in  a  former  article  that 
a  considerable  amount  of  rubbing 
action  is  inseparable  from  the  gearing  together 
of  wheel  teeth  of  ordinary  construction,  and 
that  snch  rubbing  must  necessarily  take  place 
on  all  the  acting  portions  of  the  faces  and 
flanks  away  from  tie  line  of  centres,  notwith- 
standing that  the  total  action  of  a  pair  of 
wheels  upon  each  other  is  in  effect  that  of  roll- 
ing contact  only.  It  is,  of  course,  desirable 
that  this  rubbing  shall  be  diminished  as  muoh 
as  possible.  The  more  nearly  the  path  of  con- 
tact can  be  made  to  approach  a  straight  line 
Grpendioular  to  the  line  of  centre,  the  less  will 
the  obliquity  of  the  line  of  action  of  the 
teeth,  and  the  less  the  amount  of  sliding  pre- 
sent. This  reduction  might  be  effected  by 
diminishing  the  pitch  ;  but  then  this  would 
also  weaken  the  gear,  and  is,  therefore,  a-  ' 
permissible.  So  long  ago  as  1671  Dr.  Hooke, 
Cambridge  professor,  suggested  the  intro- 
duction of  stepped  wheels,  with  the  object  of 
reducing  the  rubbing  friction  upon  the  tooth 
Banks  without  weakening  the  teeth  them- 
selves. Obviously,  in  stopped  wheels,  which 
are  formed  on  the  principle  of  the  jaxtapoel- 
tion  of  m  number  of  toothed  discs,  each  placed 
m  little  in  advance  of  its  fellow  drcumfer- 


distances  F  P  would  represent  their  pitohes. 
The  contact  of  a  pair  of  teeth,  as  ordinarily 
formed,  begins  in  advance  of  the  line  of  centres, 
is  the  profiles  slide  over  eaoh  other  the 
ig  action  diminishes  until  the  pitch  point 


the  line  of  centres,  the  minute  disnu 
one  stop  to  its  next  fellow — in  this  ca 
— alone  preventing  the  contact  fro 
that  of  a  mathematical  point.  Hence, 
numerout  the  slices,  the  nearer  of  o 
approach  to  the  condition  of  aimpl 
songht  after. 

There  are  grave  practical  objectior, 
form  of  gear,  thongh  it  has  been,  an 
sometimes  used  for  special  work.  The 
ing  of  the  teeth  is  a  source  of  weak 
the  patterns  and  moulds  are  not  read 


But  the  principle  embodied  therein 
first  importance,  and  appears  to  have  i 
the  true  helical  gears. 

If  the  stepped  teeth  be  now  modi 
the  sorew  or  helical  form— if  the 
made,  not  only  more  numerous,  but  ii 
number,  that  is,  obliterated  by  being 
into  a  continuous  screw,  we  get  hrlh 
Neither  are  these  so  much  a  novelty 
may  suppose,  having  been  patented 

Fig.  99 


White,  of  Manchester,  so  long  since 
The  invention  proved  a  failure  from  s 
mic  paint  of  view,  chiefly,  it  must  be  9 
from  the  difficulty  of  making  and  n 
complete  pattern  wheels  of  this  for 
introduction  of  the  wheel-moulding  1 
has  bo  much  simplified  the  oonstnu 
gear  wheels,  saving  the  cost  of  compl 
terns,  which  in  these  forms  are  mors 
some  to  make  than  the  plain  spur  who 
I  think  they  must  be  credited  with  th- 
ai vo    employment,    of    helical    gears  ii 


is  reached,  where  it  is  nil,  and  then  gradually  I 
increases  until  contact  Anally  ends  at  some 
distance  beyond  the  line  of  centres.  The  con- 
ditions which  govern  the  amount  of  rubbing 
action  were  fully  explained  in  Art.  IT.  But  in 
Fig,  96  the  effect  of  cutting  the  wheels  into 
five  slices  is  as  thongh  we  had  divided  the  pitch 
P  P'  among  five  teeth,  reducing  the  angle  of 
the  are  of  contact  correspondingly,  while  yet 
the  tooth  thiekiteu  remains  unreduced.  Contact 
of  eaoh  slice  can  only  take  place  very  olose  to 


years.  For  helical  wheels  are  moulde 
as  quickly  in  these  machines  as  are 
gears,  and  are  now  fully  recognised  an 
oiatod  as  altogether  within  the  range 
tical  work. 

In  a  pair  of  helical  wheels,  then 
have  teeth  whose  points  of  contact 
petually  changing,  thongh  always  I 
the  pitch  point,  and  robbing  of  the 
thus  avoided,  simple  rolling  contact  t 
place.    The  points  of  oontSrt  travel  ; 
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tooth  to  the  other  as  the  wheels  re- 

niaing  the  tine  character  of  these 
M  belonging  to  the  family  of  screw 
at  us  pursue  the  subject  on  that 
When  treating  of  these  gears,  we 
irtiole  XL  page  25)  that  if  two 
'heals,  having  right-  and  left-handed 
respectively,  were  set  in  gear,  the  rela- 
itiona  of  their  axes  would  be  equal  to 
tnmea  between  the  angles  of  the  helices, 
re,  at  whatever  angle  we  set  the  teeth 
il  wheels,  bo  long  as  the  angles  are 
i  each,  we  get  parallel  shafts,  since  the 
assured  in  relation  to  the  wheel-face  is 
pigment  of  that  measured  relatively  to 
.  We  are,  therefore,  not  tied  to  any 
i  particular   for    the  teeth  of    these 

difference  in  the  "  handing "  of  the 
creates  an  important  distinction  be- 
ne spiral  and  the  helical  gears.  For 
.e  threads  of  a  pair  run  in  the  aame 
i,  either  both  right  or  both  left  hand, 
liral  gears,  p.  2u,  Fig.  78,  there  is  no 
of  surfaces,  bnt  Hiding  '  altogether, 
excessive  friction  and  wear,  so  that 
heels  doing  heavy  duty  become  polished 
red  along  their  tooth  faces,  and  do  not 

!:  But  having  screws  of  opposite  hand, 
ioal  gears,  there  is  no  sliding  at  all, 
ing  only,  as  just  now  noted.  So  that 
n  their  fundamental  principle  of  con- 
n,  there  is  really  no  point  of  similarity 
i  spiral  and  worm  gears  on  the  one  hand, 
helical  wheels  on  the  other. 
ler,  as  a  matter  of  practice,  gears  are 
if  ever,  now  constructed  with  helical 
of  one  hand  only,  because  of  the  result- 
tonal  pressure  on  the  axes,  due  to  the 
j  of  the  teeth.  But  by  making  the 
ctional  lengths  of  two  distinct  screws 
.  angle,  but  right-  and  left-handed  re- 
ly, the  diagonal  pressure  of  one 
i  that  of  the  other  (Fig.  97),  wherein 
i  the  elementary  double  helical  form. 
il  wheels  being  true  screw  gears,  it  is 
that  they  can  be  designed  on  the  basis 
Drew,  as  shown  in  Fig.  97,  which  figure 
the  connection  between  these  and  the 
s  screw  gears  quite  manifest,  But  we 
not  think  of  proceeding  to  strike  out 
rheele  in  this  fashion.  It  would  be  too 
ome,  and  we  do  not  want  to  know  the 
ten,  nor  the  divided  axial  pitch,  nor 
■ily  the  normal  pitch,  bnt  the  circum  - 

I  pitch  only,  and  this,  like  the  normal 
oust  be  alike  in  two  wheels  gearing 
r,  and  the  tooth  angles  must  also  be 
Bo  we  simply  decide  on  the  oiroumfer- 
iteh  and  tooth  angle,  and  take  no  note 
[the  other  dimensions.  Theuthaanglt 
i-mined  jointly  by  the  pitch  and  the 
the  condition  being  that  as  contact 
t  the  centre  or  apex  of  a  tooth,  it  shall 
ice  at  the  margins  of  the  next  follow- 
n  Fig.  96.  In  a.  wheel  of  coarse  pitch 
xrasiderable  depth,  the  tooth  angle  will 
ter  than  in  a  shallow  wheel  of  fine  pitch, 
y  the  angle  9  in  Fig.  97  may  range 
OftolW. 

le  actual  striking  out  of  these  teeth, 
t  methods  will  probably  he  pursued  in 
t  shops.  Since  they  form  such  ex- 
'  short  sections  of  complete  screws,  it 
i  that  in  wheels  of  large  diameter  and 
f  deep  they  are  reduced  practical ly  to 
t  teeth  set  diagonally.    But  in  pinions 

II  size,  and  of  considerable  depth,  the 
f   the   teeth    is    very  apparent.    T' 
ig  of  this  twist,  be  it  much  or  little,  _ 
s  matter.    Remembering  that  the  centre 
i  screw  on  any  plane  perpendicular  to 
i  is  always   radial,  we  can  mark  out 
rieal,  or  nearly  symmetrical,  teeth  c 
h  plane,  and  connect  them  with  sore 
presenting  the  tooth  points.    Thus  i 

let  A  A  represent  the  outer  faces  of  .. 

wheel  blank,  whether  prepared  for  a 
e  pattern  or  a  machine  block,  and  B  the 
iong  the  centre  of  the  same.  Lot  a  a 
it  the  tooth  points  on  the  wheel  faces, 
the  same  on  the  joint  B.    Then  a  piece 

steel,  a  clock  spring  unwound  for 
9,  laid  close  to  the  block,  and  reaching 
to  b,  will  give  by  its  edge  the  corves  of 
th  points  with  accuracy.  Or,  again,  a 
f  paper  (Fig.  99)  having  the  proper 
It  marked  on,  will,  when  glued  around 


the  wheel  blank  give  the  screw  outlines  of  the 
tooth  points,  sVnd  as  the  portions  a  a  and  b  b 
stand  to  each  other  in  the  relation  seen  in 
Fig.  100,  the  tooth  centres  on  any  section  run- 
ning to  the  centre  C,  it  follows  that  the  total 
effect  on  the  profiles  of  the  teeth  ia  to  give  them 
the  twist  peculiar  to  the  screw.    This  twist  is 


fia.  400. 


to  that  shown  in  Fig.  72, 

In  Figs.  101  and  102,  I  "have  drawn  . 
of  two  wheels  of  different  diameters,  but  of  the 
sams  pitch,  in  order  to  show  the  manner  of 
their  projection,  and  the  influence 


on  the  twist  of  the  teeth.  To  render  the  pro- 
jection quite  clear,  1  have  left  sharp  angles 
both  at  roots  and  points.  Bnt  in  practice  the 
roots  are  always  provided  with  hollows  for 
strength,  and  the  points  are  rounded  slightly 
to  facilitate  smoothness  of  entry  into  gear. 

In  neither  of  these  wheels  oould  teeth  having 
straight  flanks  be  used.  Rut  in  wheels  of  larger 
diameter,  and  not  very  deep,  the  teeth  need  not 
be  marked  in  place,  but  worked  straight  through 
as  though  for  a  spur  wheel,  and  nailed  on  at 
the  proper  angles.  But  when  the  twist  is  only 
slightly  perceptible,  it  should  be  imparted,  if 
the  most  perfect  results  are  to  be  obtained  from 
the  application  of  the  helical  principle. 

J-  H. 


TROUTOS  ELECTRIC  MEGASCOPE. 
TN  the  mafia-lantern  and  the  projecting  apparatus 
1  usually  employed,  transparent  slides  have  to 
be  used,    ft  ean  b*  easily  imagined  how  useful 


world  prove  to  have  a  method  of  making  projec- 
tions of  opaque  objects,  inch  as  photographs  affixed 
to  oardboard,  medals,  and  various  apparatus  of 
small  dimensions.  The  physicist  Charles  intro 
duoed  into  lecture  courses  an  apparatus  called  the 
megascope,  by  means  of  which  the  projection  of 
opaque  bodies  wu  effected.  The  objects  placed 
outside  of  a  dark  room  were  brilliantly  illuminated 
by  the  sun,  snd  s  lens  properly  fixed  in  the  shutter 
projected  an  enlarged  image  upon  a  screen.  An 
irtificisl  light  was  soon  substituted  for  the  sun, 
and  at  the  Beginning  of  the  present  century  the 
effects  produoed  by  the  megascope  had  considerable 
•access.  The  use  of  the  apparatus  was  not  eon- 
lined  to  the  projection  of  statues,  bas-reliefs,  and 


medals  upon  a  seresn,  but  was  extended  to  the 

projecting  of  living  persons,  who  were  strongly 
illuminated  by  Argand  lamps.  Since  that  epoch 
a  large  number  of  meguoopes  have  successively 

We  shall  now  make  known  to  oar  readers  an 
electric  apparatus  constructed  by  M.  Trouvc*  under 
(be  name  of  the  anxanoseope.  This  apparatus, 
which  ia  lighted  internally  by  means  of  one  or  two 
small  inoandesoent  lamps,  is  very  useful  for  pro- 
jecting photographs,  drawings,  medals.  *c  It 
consists  of  two  ojliudrioal  tubes,  fitted  together 
at  a  certain  angle.  One  of  these  tubes  is  provided 
at  its  upper  part  with  a  lamp  and  parabolio  re- 
flector, and  the  other  contains  an  ordinary  photo- 
graphic objeotive  (Fig.  2).  At  the  angle  formed 
by  the  union  of  the  two  tubes  la  placed  the  object 
to  be  projected  by  reflection  on  the  screen,  say  a 
landscape,  a  photographic  portrait  aa  shown  in  the 
figure,  or  a  enromo -lithograph.  The  mostremerk- 
able  projections  ars  those  of  medals  and  coins,  and 
especially  the  works  of  a  watch  in  motion. 

There  is  another  model  made  that  differs  from 


the  one  just  described  in  the  addition  of  a  second 
cylinder  containing  another  else trio  lamp  placed 
in  the  focus  of  a  second  parabolic  reflector.  A 
biohromste  of  potash  battery  of  four  elements,  or 
a  battery  of  Bonaen  cells,  may  be  used  for  supply- 
ing the  incandescent  lamps. — La  iVarurt. 


PHOTOGRAPHY  WITHOUT   A  LENS. 

THIS  question,  to  which  at  Brat  but  little  bead 
was  paid,  tends  to  acquire  importance  since 
some  new  and  very  interesting  restate  have  been 
shown-,  proving  the  utility  that  may  be  made  of 
this  simplification  of  photographic  appliances.  It 
is  very  certain  that  ws  cannot  achieve  the  rapidity 
snd  sharpness  obtained  in  negatives  taken  with 
lenses  j  tbars  is,  however,  an  important  advantage 
to  be  gained  from  the  fact  that  with  one  single 
apparatus  we  may,  without  changing  our  position, 
obtain  images  of  various  sixes.  The  only  altera- 
tion required  in  the  apparatus  Is  to  lengthen  or 
shorten  the  distsnoe  from  the  camera  front  to  the 
plate,  and  to  vary  the  sixe  of  the  opening,  using  an 
aperture  of  from  fa  to  A  at  a  nuUlrcttrefur  small 
.1™??."!?^  the  "other ,  snd  the  ways  of  the  ordinary 
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MAT  4,  ISM. 


pointed   i 


the  mo.-t  important  researches  ini 
interesting  uuestion,  hu  recentlj 
formula  showing  what  should  be 
the  holes  to  correspond  with  different  fooel  lengths. 
Thanks  to  the  improvement!  reoently  introduced 
iu  the  construction  of  thii  little  piece  of  spp  ■ .  >l  . . 
by  Messrs.  Dehors  and  D  eland  res,  portable  photo- 
graphy is  rendered   complete,  without  bavin*-  ■ 
carry  a  1st  of  lenses  such   u   wonld  be  net  - 
when  we  deeire  to  take  views  including  v    ■  .  i 
quantities  of  the  subject.    One  of  the  mint  o  :■ 
_  ......  .l  . .  _.  .  —   ii  by  CspL  Colson.    He 


—til.,  pearl  barley,  peal,  potatoes,  and 
fine  wheat™  bread,  with  the  addition  ■ 
Halt  to  taste,  and  water,  in  proper  p 
TbeM  were  hia  staple  foods  during  th 
e  gnat  trial  which  be  made  of  feedin, 
no  of  Munich.  Count  Rumford  wu  : 
.11  quantities  of  anil 


Unl, 


i  magnified  to  i 
in  bs seen.  Thi 
ninB  line  or 


images  with  continued  half-ti 
of  the  process  ditcovered  soma  "yean  siii  • 
transforming  photograph*  having  oontiuuun  ■ 
tone  into  line  images  for  the  engraving  and  hi 
printing  processes.  We  eaanot  too  forcibly  <ji 
the  attention  of  experimenters  to  thi*  very 
Wresting  question  of  photography  without  a  I 
the  limit  of  the  application  of  which  can 
foreseen.  It  in,  moreover,  certain  to  render  gn 
service  in  proportion  as  the  rapidity  of  our  H 
live  plates  ii  increased.  What  limit*  iU  us 
present  li  the  length  of  exposure  required  in 
sequence  of tbo  small  sim  uf  the  aperture  adorn 
the  light.     It  results  from  this,  that  we  ca     i 


n  still  subject., _... 

prove  that  we   shall   not  arrive  at  iustautuueiLy 
and  in  this  case  we  can  foresee  th*  great  nae  tha 
may  be  made  of  tbis  simplification  of  pbutog  i  pi 
apparatus, — LEON"  VlDAL.  in  Photographic  A,  ■  ■■■:. 


DK.  RICHABDSON  ON  IDEAL  FOODS.' 
Selection  of  Foods  for  Wealth,  and  Felicity. 

AT  the  Memorial  Hall,  on  the  20th  ult.,  Dr.  1) 
W.  Riobardson  brought  to  a  close  the  moral 
of  aii  lectures  OB  the  above  snbjeot ;  Mr.  A.  F. 
Hills  in  the  chair. 

Taking  for  his  subject,  "  The  Selection  of  I  bodl 
for  Wealth  and  Felicity,"  Dr.  Richardson  said 
that  in  hii  last  lecture  they  had  studied  the  proo 
cf  digestion,  and  had  passed  on  to  consider  i.h 
foods  winch  would  work  best  in  the  di, 
organs:  thole  which  would  supply  the  most  DOI 
to  the  body  after  digestion  ;  those  which  accuu 
most  with  the  taste  of  individuals,  especially  uf 
the  yuung  ;  and,  lastly,  those  which  would  antral 
the  least  disease.  They  would  now  pass  to  the  two 
remaining  questions,  of  Economy  and  Felicitj  fn.ni 
food,  dwelling  in  the  first  place  chiefly  Open 
economy  [hit  might  be  galled  domestic,  or  that 
which  referred  to  the  individual ;  and  he  wunld 
leave  them  to  follow  out  the  lesson  as  applicable 
to  the  nation  at  large.  All  thoughtful  peo|  ,  had 
agreed  that  the  greatest  economy  of  food  wss  that 
which  wu  derived  from  the  plant  world  for  sources 
of  supply  ;  and  all  thoughtful  men  had  oome  over 
lu  tha  view  that  this  perfect  economy  of  fi>iid  was 
compatible  with  good  health.  That  wss  to  say,  all 
thoughtful  men  and  women  who  had  given  the 
subject  proper  consideration,  for  he  was  not  deal- 
ing with  those  who  spoke  oft-hand  and  had  not  in- 
quired as  to  the  relative  values  of  food,  u<  were 
conversant  with  the  various  facts  putbefor;  them 
in  those  lectures.  Turning  back  nearly  a  century, 
they  wonld  look  at  the  sayings  and  arguments  uf 
one  particular  man,  who,  though  he  could  not 
be  called  ■  vegetarian,  yet  certainly,  by  hia 
life  and  works,  did  more  to  improve  the 
national  and  domestic  idea  with  regard  to 
food  than  any  man  in  history  he  was 
conversant  with.  This  man,  tha  illustrious  Ben- 
jamin Thompson,  commonly  known  ss  Count 
Rumford,  was  an  intellectual  genius  of  the  highest 
order— a  man  of  science,  and,  at  the  same  time,  a 
great  social  scholar,  who  turned  his  attention  tc 

the  next  day  would  be  studying  the  simple 
relating  to  our  daily  life.  To  Count  Bumfoid 
they  wcra  indebttd  for  the  first  idea  of  what  wfti 
called  the  great  theory  of  the  correlation  of  fun  - 
for  tbebest  information  on  the  subject  of  clothing 
and  for  tbe  best  exposition  of  the  simplest  facts  ul 
food  and  economic*!  subsistence.  Count  Ruuif,,rd 
had  once  the  feeding  uf  the  whole  uf  the  town  ol 
inich  :  his  titles,  and  much  of  bis  fain   .  were 


n  then 


himself  had  to  feed  people — nothing  impre-*'. 
surprised  him  so  mueh  as  the  fact  uf  tl  ■ 
small  qusntity  of  food  that  was  required  by  hu: 
beings  to  support  life  and  health,  and  the  < 
trifling  expense  at  which  many  thousands  cool 
fed,  and  the  strongest  could  be  maintained.  A 
five  years'  experience  of  feeding  the  puo! 
Munich,  he  came  to  the  conclusion  that  the  i 
satisfying  and  most  nourishing  foods,  as  nel 
tha  cheapest,  were  composed  of  a  mixture  uf 
following  edibles,  which  might  be  put  into  n  t 

tion  of  m  another  at  toothed  tHau., 
m  little  in  advance  of  it*  fallow   oircumlcr- 


if  vinegar, 

>  whole  of 
;  the  large 


I  end  of  bis  life, 


■t-  used,  he  stated 


■ .!.  In  the  foregoing  selection  of  Count  ltum- 
:d'l  they  bad  tbe  foundation  of  an  ideal  food, 
taey  made  thereto  the  addition  of  frnit.  He 
uid  take  pearl  barley,  peas,  potatoes 


i  with   animal 


, _„ nd  what  they 

id  already  learned,  they  could,  if  desired,  sub- 
tlest, so  as  to  modify  the  food,  did  oocaa'on  re- 
aple  foods  represented 


he  was  nearly  a  vegetable  feeder,  and  h*  eosrcalj 
remembered  the  time  wben  a  too  exclusive  flash 
diet  influenced  him  to  any  great  extent.  There 
was  a  distinct  nervous  system  running  parallel  wftk 
the  viscera,  which  was  composed  of  a  series  of 
■u  the  nerves  passed  in  all 


"S'S 


it  their  fibrei 


■i  of  tl 


isoftt 


if  the  body  m 


s   the  v 


is  prim. 


■  rid  referred  to  wuuln  cost  0d~   f( 

.ids  of  animal  food,  possessing  half  the  vital 
,lue,  at  Hid.,  would  cost  i lid.  This  was  the  dis- 
fcjtlon  between  tbe  two.  As  near  as  be  could 
ia."ibly   reckun,  the  cost  of  feeding  the  poor  of 

iiiou  by  Count  llumford  for  five  years  would  be 

■u  diet  would  have  been.  This,  of  course,  was 
,[.  t  fair  comparison,  because  nobody  would  live 
Uiivcly  on  animal  diet.  Most  persons  would 
vide  the  amounts  into  equal  parts,  and  spend 
id.  on  animal  food,  and  2jd.  on  ' 

■'■it  it  would  be  J-Jjd.  for  four  ■ 


ing  of  death, 


aid.. 


ieal.    Ths 


s  how 


sd   foods 

mt  Rumford  were  rig 

1  be  extravagant,  for  fro 

four  meals  would  oust  but 

e  food,   and    added    2. 


idered    i 


.lied  necessities,  then  od.  for  the  four  meali 
1  resob,  by  the  addition  of  od.  for  fruit,  U 
!.,  or  3 Jd.  for  each  meal,  instead  of  ijd.  fur  i 
1  meal,  or  lud.  for  a  fleah  meal  out  and  out 

He  believed  that  this  was  a  fair  amount  of  saving 
Tould  be  attained  by  the  vegetarian  system 
strict  selection  from  tbe  choicest  vegetahli 

funis  fur  necessities,  with  frt"'  "JJ   J  '     "' " 


id  intestinal  canal.  Then 
lire  largely  supplied  with 
tnese  nerves  man  we  stomach  aud  parte  concerned 
in  the  digestion,  whereby  they  were  supplied  with 
nerve  force  for  digesting  the  food  taken;  and  if 
they  taxed  that  nervous  system  too  much,  then 
came  the  depression  which,  when  felt,  rendered 
them  unhappy  ;  for  the  modern  view  of  happiness 
was  that  tbe  condition  uf  the  nervous  system 
which  caused  bsppiness  hsd  no  connection  with 
the  higher  intellectual  faculties,  but  sprang  from 
these  organic  nervous  centres.  Some  persons, 
desperately  unhappy,  always 
animal  food.  I  itss  going  tu   oocur,  always 

m.l  nennnrnv. '  ..heir  complaint  lay  beneath  the  chondria — in  ths 
region  where  the  disease  wu  seated.  Any  thing 
which  interfered  with  or  exhausted  the  nervous 
system,  which  in  torn  ministered  to  the  stomseh, 
led  to  the  depression  which  they  called  hypochon- 
dria. The  primary  point  they  had  to  settle  in  re- 
gard to  food  was  that  they  should  give  the  stomseh 
such  food  thst  digestion  should  be  carried  out  man 
rapidly,  the  smallest  quantity  of  food  possible 
being  present  to  perform  all  the  work  which  ths 
bodp  bad  to  undertake.  Did  an  animal  diet  or  s 
vegetable  diet  conduce  most  to  this  favourable 
condition  of  the  digestive  organs  ?  As  yet  physio- 
logists had  not  made  any  series  of  inquiries  bear- 
ing on  this  point.  They  had  most  carefully  studied 

ir  !  the  digestion  of  animal  food  by  artificial  processss. 

if.  They  could  pretty  well  tell  the  relative  times  of 
"  digestion  uf  the  different  animal  foods.  Many 
rears  ago  Dr.  Beaumont,  a  Canadian  physician, 
made  a  series  of  observations  in  this  direction; 
but,  tbe  patient  on  whom  he  experimented  being 
an  unhealthy  one,  the  results  were  not  so  reliable 
as  might  otherwise  have  been  tbe  case.  Vegetable 
fuodi  which  went  to  support  the  heat  and  energy 
of  the  body,  such  aa  sugars  and  starches,  wire 
more  readily  digested  and  utilised  than  fata  dsrivsd 
from  the  animal  world  ;  bo  bad  no  donbt  himself 
regard  to  tha  struoture-buud- 


mthe  vegetable 


e  persons  would 
.  vegetable  food,  alont 
d.,  instead  of  ojd.  fui 
proved  on  this  vege 
a  meal   fur  fruit  ir 


mg  foods, 
vegetable 


e  derived  fro 


I  vegetables  could  be  tre 
old  be  used  with  the  idea 
ion  would  ultimately  litn 
doming  to  the  second  part 
.»  happiness  aud  felicity  ic 


s  of  fru 


it,  gra 


if  the  leotur 


,C0[UK1  with  food" 

physiologist,  that 

ics>— lightness  of 


lonlyoalled  ..         , 

■t,  rapidity  of  thought,  and  all  else  wh: 

9  a  happy  life — was  connected  alinot 

i  what  they  took  a*  food.     That  happiness  was 

.  sustained   by   those  foods  which  ministered 

,     ikest,  and  with  least  trouble,  to  the  digestion, 

■ad  therefore  to  the  wants  of  the  economy.  A  man 

might,  however,  be  a  vegetarian,  and  might  live 

the  must  perfect  life  in  respect  to  food— might  lead 

an  ideal  life  in  that  respect — and  yet,  from  some 

great  remorse,  some  crime,  or   misfortune,  might 

tu  think  that  time  w 

one  akin  with  all  tbe  world.  That  class  of  bsppi- 
ness largely  depended  npon  food — being  fed  well, 
led  properly,  not  over-fed,  and  those  foods  taken 
which  assimilated  best  in  the  stomach,  passed  most 
easily  into  the  blood,  which  bost  built  np 
economy,  and  best  fitted  it  for  the  work 
which  it  had  to  perform.  If  they  took  foods 
which  were  not  properly  digestible,  and  which, 
..  .  in  taken  into  the  body,  produced  trouble, 
then  there  waa  anxiety  of  mind.  There  ware 
times  when  the  worst  troubles  came,  and  yet 
tbe  mind  was  serene  ;  hut  another  day  came,  with 
less  trouble,  or  no  trouble  at  all,  and  yet  tha  mind 
wit  very  depressed  and  unhappy  ;  and  the  distinc- 
tion often  depended  very  much  upon  the  food  that 
was  takcu.  It  might  be  that  atmospheric  varia- 
tions had  something  to  do  with  it ;  but  food  turned 
the  scale.  Food  and  drink  were  the  two  marked 
agencies  for  keeping  up  serenity  of  mind,  or  pro- 
ducing want  of  serenity.  They  would  remember 
-   "■  .f  their  last  lecture,  thoir 


easily  digest 
tutnerto  toe  iota  nsu  neeu  that  the  animal  fi 
were  the  most  easily  digested,  and  all  the  textbooks 
jtated  this  to  be  so  ;  arguing  in  thia  way,  th, 
food  which  had  already  passed  through  the  syi — 
of  one  animal  must  be  mure  fitted  for  digestion  by 
another  animal  than  a  crude  vegetable  food.  Hi 
was  not  prepared  absolutely  tu  pronounce  epos 
this  belief.  There  was  a  good  deal  to  be  said  is 
regard  to  tbe  digestion  of  animal  food  by  perl 
■ho  had  lived  largely  thereon  for  a  considers 
number  of  years;  tbe  most  that  ho  could  say  was 
that  if  the  young,  from  early  youth,  were  brought 
uptoa  vegetarian  diet  exclusively,  they  would  dint 
such  diet  just  as  well  aa  any  other.  A*  to  ths  list 
order  of  foods  which  built  up  tha  harder  parts  of 
tbe  body,  the  skeleton,  it  mattered  not  from  which 
source  these  were  supplied,  whether  from  tl 
animal  world  or  the  plant  world.  The  leotur 
then  summarised  the  arguments  uf  his  prevks 
lectures,  and  concluded  by  stating  that  the  ide 
f,«iii  of  man  was  one  which  ouuld  be  Ukendirsetry 
plants,  and  adapted  by  aoientifi 
tbe  wants  and  necessities  of  the 


from  the  world  ol 
combination  to  el 


The  chairmt 

ng  course  uf  I 
is  a  body,  and 
ion  a  vote  of  t 
brought  this  g: 


then  rose  aud  said: — My  friends, 
ths  oonoluaion  of  a  moi*  =-•—-• 

tnrea;  aud  I  tbink  we  vt„ 

e  publio  at  large,  owe  Dr.  Ricbant- 
3  or  tnanks  fur  the  way  in  which  he  has 
his  great  question  before  ua.  I  think  it 
ic  verdict  of  all  who  have  listened  to  Ua 
that  he  has  treated  the  question  w  " 
impartiality,  ■ " ' '  ' 

id  bringing  — 


i  tha  evidsnes 


it  stru 


n,  Sir  Jan 


>  Han 


.,  hsd  t. 


He  h.d  stated,  tl 


ores  of  the  change 


He  had  felt  it  also  in  his  o 


t  gratificatio 

jns  ;he  h    . 

r  James  Hanner 


ler  hoped,  myself,  thst  in 
concluding  lecture  we  should  have  heard  a  littlt 
of  the  ideal  in  food.  The  doctor  has  grtea 
nob.  from  the  physiological  point  of  fit*; 
I  from  the  economical  point  of  view;  betas 
the  great  subject  of  thought  with  which  ths  tills 
~"  "■-  ■ — '--re  deals,  "Ideal  Food,"  ws  have  not 
much  as  I  should  have  wished.  Pcr- 
refore,  for  a  few  momenta,  to  pat 
before  you  a  few  thought*  upon  the  ideal  in  foods, 
"  tbe  ideal  ia  that  innermost  idea,  that  esjmtisl 
.  of  the  original  plan  whereon  creation  is 
founded,  which  ia  the  one  thing  needful  for  those 
who  harmonise  the  verdicts  of  science  and  reli- 
gion ;  who  believe  that,  when  you  look  out  npon 
nature,  yon  find  the  revelation  of  a  truth  that  it 
fonr-aquare;  and  that  the  highest  religious  tesofc- 
ing,  the  highest  scientific  teaching,  all  that  is  best 
in  tha  spiritual,  psychical,  intellectual,  and  physical 
planes — but  form  and  harmonise  one  absent*,  ooa- 
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Plata  truth,  whioh  ii  the  expression  of  God's  will. 
We  olatm  that  inch  an  ideal  exiits  even  in  the 
"beggarly  elements"  of  Bating  end  drinking, 
This  i>  taking  the  very  highest  view,  it  ii  the 
raising  of  the  question  of  oiling  end  drinking  to 
the  moral  plane.  It  is  the  echo  of  the  famous 
maxim,  "Whatsoever  ye  do,  whethsr  ye  sat  Or 
drink,  do  all  to  the  glory  of  Rod."  Whit,  then,  it 
Heal  food?  I  believe  that  we  may  couoeive  the 
Inspiration  of  a  food  that  ii  in  iteclf  vital— that 
haa  in  it  the  power  of  life— and  that  the  real  ex- 
preiiion  of  ideal  food  ii  "vital  food,"  or  that 
which  ft  oapable  of  increasing  directly  oar  power! 
of  life.  This  ii  a  truth  whioh  hai  hitherto  been 
untouched  by  aoienee  altogether.  I  csnuot  provt 
It  to  yon  thia  evening.  Yon  oannot  dii prove  it.  IE 
It  He  true,  it  openi  np  vistas  of  possibility  which 
oannot  be  eetimated  to-day.  For  now  we  live  sac! 
abort,  leant  liven.  All  oar  powers  are  limited 
limply  became  we  have  10  email  an  initial  force 
with  which  to  carry  oat  our  aspirations  and  par* 
poaesj  but  if  there  ba  such  a  thing  at  ideal  food, 

sin-lags  of  life  may  be  perpetually  renewed,  instead 
iif  perpetually  drained  and  exhausted,  then  we  are 

for  the  first  titi  e  beginning  to  understand  some- 
thing  of  the  leoret  of  life.  Take  the  moat  power- 
fill,  the  most  gifted  being  witbin  yonr  knowledge. 
In  any  direction  of  development  of  thought— 
music,  for  initanoe— a  born  genius  like  Otto 
Hegner,  or  Josef  Hoffmann  ;  and  there  yon  rind 
■  boy  of  lome  fourteen  yesra  capable  of  pro 
dnolng,  by  the  power  of  genius,  that  which  baffles 
the  skill  of  men  who  have  spent  their  lives 
in  the  study  of  thia  particular  art.  What  ii 
loch  genius,  but  the  concentration  of  inharitec 
power  In  that  particular  direction?  Conceive 
then,  in  your  minda  this  splendid  initial  powei 
continually  developing;  and  then  you  begin  ti 
coma  within  the  region  of  the  Ideal,  within  meaaur 
able  distance  of  Infinity.  Yon  begin  to  realist 
the  power  of  Omniscience  and  Omnipotence.  Hon 
do  yon  find  alt  power  developed  ?  It  ia  limply  by 
the  determination  of  vital  force  many  direction— 
by  the  action  of  will.  Vital  foraa  may  be  looaely 
farmed  the  instrument  with  which  will-power 
works.  Spiritual  or  will-power  represents  thf 
highest  value  of  force — the  controlling,  dominatint 
fores.  Vital  force  is  a  lower  expression  of  th. 
■sane  will-power,  just  as  animal  life  represents  t 
lower  range  of  human  life.  It  is  often  laid  that  t 
man  haa  great  "individuality'':  he  may  not  b( 
particularly  intellectual,  but  ho  has  a  large  share 
of  that  supreme  will-power  which,  under  propel 
oondltioni,  moulds  all  else.  And  so  the  develop 
-  t  of  any  power  is  determined  by  will-power. 


g  primarily  through  vit 
1  case,  the  athlete,  the  e. 


1  force.     Take 
r,  the  : 


l   the  billiard. 
marker.     Each  attains   his    skill    by   perievering 
pnctloB — by   the    steady    determination   of   vital 
force  In  one  direction.    Tate  the  philosopher:  ] 
will  End  it  Is  by  the  continual  determination  of 
mental  power  in  one  direction  that  he  achieves 
purpose.    In  pain 

repeated.     If  you  ___,  

vital  force,  which  you  can  di  .  .. 

f  direction,  then  you  find  that  almost  infinite  poa- 
f-  libilitiss  lie  open  before  you ;  and  I,  for  one, 
L  believe  that  thia  splendid  possession  ia  the  natural 
T  Inheritance  of  every  man  and  woman  aa  children 
^  of  the  eternal  God.  We  have,  then,  to  find  a  food 
'.  whioh  shall  not  bear  with  it  for  ever  the  taint  of 
£  decay,  so  that  each  day  seems  to  be  but  one  step 
i:  along  the  pilgrimage  of  death. 
'■=  "  Its  Life,  not  Death,  [or  which  w*  pant ; 

lis  Lite  whereof  onr  nerves  aro  scant, 
Hon  Life  and  fuller  that  we  want." 
Tho  teaching  of  religion  has  always  been  that 
death  came  into  the  world  ai  the  penalty  for  ain  ; 
and  if  we  can  destroy  sin  out  of  the  world,  I  for 
one  know  no  reason  why  the  sting  of  death  should 
not  follow.  Yon  may  not  believe  it.  I  am  putting 
before  yon  an  Ideal,  and  the  future  alone  can  prove 
how  far  it  ia  instinct  with  truth.  Within  my 
knowledge  thia  possibility  of  vital  food  has  never 
been  discussed,  much  less  put  to  the  proof ;  and  yet 
the  suggestion  is  but  the  formal  repetition  of  the 
fire!  recorded  commandment  given  to  man  in  refer- 
ence to  food:  "And  God  blessed  them,  and  Ood 
■eld  nnto  them,  Behold,  I  have  given  you  every 
herb  whioh  it  upon  tho  face  of  the  earth  bearing 
seed,  and  every  tree  in  the  which  is  the  fruit  of  a 
tree  bearing  tttd;  to  you  it  shall  be  for  meat.  And 

"'' **"*  " -erything  waa  very  good."  Take  the 

'       u  will  find  it  contains  that 
row;  bnt  if  you 


d  of  any  p 


principle  of  life  which 'make 

boil  it  or  bake  it,  or  pail  it  through  the  Hi.,  t 

will  so  destroy  that  power  of  life  that  it  will  cease 
to  be  able  to  grow— you  have  dissipated  that 
onrioui  thing,  Life,  though  yon  could  not  taste  it 
DOT  saw  it  there.  Therefore,  I  say,  it  seems  to  me 
abundantly  probable  that  thia  power  of  life,  when 
received  into  our  syitem,  may  produce  aome  effect 
different    to   food    whioh     has    had    that    power 


Ehyslcal  power  aa  to  open  up  all  possibility  of  life 
efore  us.  You  may  Bay,  Thia  is  absurd  I  I  cm, 
only  answer.  "It  may  be  true:  Frovs  all  things, 
hold  fast  that  whioh  is  good."  And,  lastly,  wc 
know  that  vegetarianism  does  not  destroy  life 
does  not  inflict  pain,  is  not  connected  with  cruelty 
and  all  this  presents  a  higher  ideal  to  oar  mind 
than  the  ordinary  diet  of  fish,  flesh,  and  fowl.  Bai 
I  ahould  alio  wish  that  wc  should  be  able  to  read 
on  to  a  higher  point  still,  where  we  ahould  gaii 
even  more ;  because  we  can  see,  in  onr  own  expert 
ence  of  vegetarians,  that  they  are  not  always  thi 
most  capable,  not  always  the  moat  healthy  of  om 
friends  ;  and  I,  for  one,  believe  there  is  such  a  tliinj 
as  an  unwise  vegetarianism,  and  anch  a  thing  as  r_ 
wise  vegetarianism  ;  and  I  boldly  claim  the  right 
of  the  individual  worker  in  this  great  cause  to  ex- 
periment freely,  perhaps  rashly,  on  his  own  persui: 

vour  to  find  out  the  ideal,  or  absolute  will  of  God 
Because  of  this  thing,  and  thia  one  thing  alone,  I 
am  fully  convinced,  possessed,  inspired  if  you  wil' 

of  God,  we  have  within  our  grip  the  power  whicl 
wilt  lift  ni  up  to  all  possibilities  of  perfection 
which  will  give  us  all  thioga  that  are  good — -health 
wealth,  wisdom,  joy,  peace— for  certain  and  for 
aver,  because  wa  hare  become  inbjeot  to  the  will 
of  God. 


MACHINE   DE3IQNING.-L 
By  Prof.  Johs  E.  Sweet* 

N'E  of  the  moat  important  and  une  of  the  first 


o 


_  tbinga  in  the  construction  of  a  bnildl  _  . 
foundation,  and  the  laws  which  govern  its  con 
strnction  can  be  stated  in  a  breath,  and  ought  to  In 
understood  by  everyone.  Assuming  the  ground 
upon  which  a  building  is  to  ba  bui 
uniform  density,  tkt  aiJth  of  the  foundation 
should  be  in  proportion  to  the  load,  the  founds*'-- 
should  taper  equally  on  each  aide,  and  the  ci 
of  the  foundation  should  be  under  tho  cent 

pressure.     In  other  words,  it  is  as  fatal  to  iul 

to  have  too  much  foundation  under  tbo  light  load 

analyse  causes  and  effects,  cost  and  requirements 
so  ss  to  formulate  some  simple  laws  similar  to  th< 
above  by  which  we  shall  be  able  to  determine  what 
ia  a  good  and  what  a  bad  arrangement  t " 
foundation,  framing,  or  support!?  A 
of  work  is  expended  to  make  machine!  true,  and 


admitted,    oai 
following  law  be  established  ?— that  ever; 

should  be  so  designed  and  constructed  tb__ 

onoe  made  true  it  will  so  remain,  regardle'i  of  wear 
and  all  external  influences  to  which  it  is  liable  tu 
be  subjected.    One  tool-maker  says  that  ia  right, 


whether  it  can  or  c 
and  if  so,  is  it  noi 
One    tool-maker 


innot  b 


Nom 


not  the  thing  wanted, 
i  object  worth  striving  for  r 
I  that  alt  machine  tools, 
engines,  and  machinery  should  set  on  solid  atone 
foundations.  Should  they?  They  do  not  always, 
for  in  substantial  Philadelphia  aome  machine  toola 
used  by  machine  builders  stand 
or,  perhaps,  higher  up  ;  and  of  these  roach  ii 
none,  or  few  at  least,  except  those  mounted 
single  pedestal,  are  free  from  detrimental 


d  npon 
ortec. 


by  unequal  loading.  But  to  first  consider  thi 
such  magnitude  as  to  render  it  absolutely 
to  ereat  them — not  rest  them — on  masonry,  is  dne 
consideration  always  taken  to  arrange  an  unequal 
foundation  to  support  the  unequal  loads? — and 
they  onnnot  be  expected  to  remain  true  if  not. 
When  one  has  the  good  fortune  to  have  a  machine 
tu  design  of  such  extent  that  the  masonry  becomei 
the  main  part  of  it,  what  part  of  the  glory  does  hs 
give  to  tbs  mason  ?  Ia  the  masonry  part  of  it 
always  satisfactory,  and  is  not  this  reaorting  to  the 
mason  for  a  frame  rather  than  a  support  adopted 

necessary  even  in  a  planing  machine  of  -lOfLleugth 
of  bed  aud  a  30ft.  table?     Could  not  the  bed  be 

5.  or  0,  or  7ft.  square.  20ft.  long,  with  internal  end 
flanges,  ways  planed  on  its  upper  surfaor,  and  ends 
sred  off — a  monster  perhaps;  bnt  if  our  civil 
ioeera  wanted  inch  a  casting  for  abridge  they'd 
it.  Add  to  this  central  section  two  bevel 
ies  of  half  the  lengtb,  aud  est  the  whole  down 
mgh  the  floor  where  your  masonry  would  have 

j,  and  rest  the  whole  on  two  cross  walls,  and 

you  would  have  a  structure  that  if  ODce  mads  true 
would  remain  so  regardless  of  external  influences. 
Cost?     Yei;  and  so  do  Frodst 


"  Wati 


a  fact,  : 


they  do,  and  many  ti 
they  do  not.    Is  ths  principle  right?     Sot  when 
it  can  bo  avoided  ;  and  when  it  oannot  be  avoided, 


sravasMg-edky 


1   lecture   delivered  before  ths 


the  true  prinoiple  of  foundation  building  should 

be   employed A   strange  example  of 

depending  on  the  atone  foundation  for  nut  simply 
support,  bat  to  resist  strain,  may  be  found  in  ths 
machines  used  for  bevelling  the  edges  (f  boiler 
plate.  Not  so  particularly  strange  that  the  first 
one  might  have,  like  Topay,  "  growed,"  hut  strange 
because  each  builder  copies  the  original.  Yon  will 
remember  it,  ■  complete  machine  aet  upon  a  stone 
foundation,  to  straighten  and  hold  a  plate,  and 
another  complete  maohine  set  down  by  the  aide  of 
it  and  bolted  to  the  earns  stone  to  plane  off  the 
edge ;  a  lot  of  wasted  material  and  a  lot  of  waated 
genius,  it  always  seems  to  me.  Going  around 
Robin  Hood's  barn  is  the  old  comparison.  Why 
not  hook  the  tool  carriage  on  the  aide  of  the 
clamping  structure,  and  thus  dispense  with  one  of 
the  frames  altogether? 

Many  of  the  modern  build  era  of  what  "  Ohordal " 
calls  ths  Hyphen  Corliss  Engine  claim  to  have 
made  a  great  advance  hy  putting  a  poit  under  tho 
centre  of  ths  frame  ;  bnt  whether  in  acknowledge- 
ment that  the  frame  would  he  likely  to  go  down  or 
the  stonework  come  up  I  could  never  make  out. 
What  I  should  fear  would  be  that  the  atone  would 
aome  up  and  take  the  frame  with  it.  Every  brick 
mason  knows  better  than  to  bed  mortar  under  the 
centre  of  a  window  sill ;  and  tbil  putting  ■  prop 
under  the  centre  of  au  engine  girder  seema  a 
parallel  case.  They  say  Mr.  Corlisa  would  have 
done  tbe  same  thing  if  he  bad  thought  of  it.  I  do 
not  believe  it.  If  Mr.  Corliss  had  found  hit  frames 
too  weak,  ho  would  soon  have  found  a  wayto  make 

John  Richards,  once  a  resident  of  thia  city,  and 
probably  the  belt  designer  of  wood-working 
machinery  this  country,  if  not  the  world,  eversj  w, 
poinded  out  in  some  of  his  letters  the  true  form  for 
constructing  machine  framing,  and  in  a  way  that 
it  had  never  been  forced  on  my  mind  before.  As 
dozen-,  yes  hundreds,  of  new  designs  have  been 
brought  out  by  machine  t mil-makers  aud  engine 
builders  since  John  Richards  made  a  convert  of 
me,  without  anyone  else,  so  far  as  I  know,  having 
applied  the  principle  in  its  broadest  sense,  I  bona 
to  present  tbe  case  to  yon  in  a  material  form,  in 
the  hope  that  it  may  be  more  thoroughly  ap- 
preciated. 

The  usual  form  of  lsthe  and  plsner  beds  or 
frames  is  two  side  plates  and  a  lot  of  eross  girts ; 
their  duty  is  to  guide  tbe  carriage!  or  tables  in 
straight  lines  and  carry  load!  resisting  bending 
and  torsional  strain!.  If  a  designer  desires  to  make 
bis  lathe  framo  stronger  than  ths  other  fellows,  he 
thinks,  if  ho  thinks  at  all,  that  he  will  put  in  morn 
iron,  rather  than  as  he  ought  to  think,  how  shall  I 
distribute  the  iron  so  it  will  do  the  moot  good. 

To  illustrate  what  I  think  a  much  better  way, 
I  have  had  made  these  crude  models  (nee  Fig.  1), 
for  the  full  force  of  which,  as  I  said  before,  I  am 
indebted  to  John  Richards  ;  and  1  would  here  add 
that  ths  mechanic  who  haa  never  learned  anything 
from  Juha  Jlioherdi  is  either  a  very  good  or  very 
oer  one,  or  has  never  read  what  John  Richards 

Three  model!  as  shown  in  Fig.  1  were  exhibited ; 
1  were  of  the  lime  general  dimensions  and  con- 
>ining  the  same  amount  of  material.  The  One 
lade  on  the  box  prinoiple.  e,  proved  to  be  60  per 
int.  stiller  in  a  vertical  direction  than  either  a  or 
from  twenty  to  fifty  times  stiller  sidawise,  and 
lirteen  times  more  rigid  against  torsion  than 
ther  of  the  other!. 

However  strong  a  frame  may  be,  its  awn  weight 
_id  the  weight  of  the  work  upon  it  tends  to  spring 
it  unless  evenly  distributed,  and  to  twiit  it  unless 
ily  proportioned.  For  all  small  machines  the 
le  PMt  obviates  all  trouble,  but  for  machine 
tools  of  from  twice  to  a  half-doien  times  their  own 
length,  the  single  post  ia  not  available.  Four  legs 
are  used  for  machine!  up  to  10ft.  or  io,  and  above 
that  legs  various,  and  then  solid  masonry.  If  the 
'  — '   -[a  were  always  aet  upon  solid  masonry,  and 

irraugeinent,  unless  it  hs 

_     _      _    _     jnd  of  the  bed?  or  to  put  it  in 

other  form  :  will  not  tbe  bed  of  an  iron  planing 

iceine  li'ft.  in  length  be  equally  as  well  supported 

'  four  legs  if  eaob  pair  is  set  3ft.  from  tbe  ends — 

at  is,  Of i.  spart— as  by  six  legs,  two  pair  at  tho 

.-da  aud  one    in    the    centre,  and  tbe  pairs  Gft. 

apart .'    There  being  Gft.  of  unsupported  bed  in 

either  case,  with  thia  advantage   in  favour  of  tbs 

four  over  the  six :  settling  of  the  foundation  would 

tot  bend  the  bed. 

It  is  not  likely  that  one-half  of  the  four-legged 
nachiue  tools  used  iu  this  country  are  resting  upon 
stable  foundations,  nor  that  ther--  *—  — "  >~ 


lled  perfectly 

ed  against  the 

this:  Ought  they  not 


,ndw 


■  fact  ii 


a  fact 


that  they  should  he  built  so  as  to  do  their  belt 
on"  an  unliable  one.  Any  one  of  the  thousand  iron 
planing  machines  of  ths  country,  if  put  in  good 
condition  and  aet  upon  the  ordinary  wood  floors, 
may  be  made  to  plane  work  winding  in  either 
iirsetion  by  shifting  a  moving  load  of  a  few 
hundred  pounds  on  the  floor  from  one  corner  of  tbe 
maohine  to  the  othsr,  and  the  ways  of  the  ordinary 
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. .     .  ...  re  this,  limply 

» they  bars  not  triad  it.  That  is,  I  suppose 
uu  must  b«  10,  for  the  proof  li  k>  positive,  and 
the  remedy  eo  simple,  that  it  does  not  seem  possible 
they  wt  know  the  feet  and  overlook  It,  The 
remedy  In  the  out  of  the  planei  ii  to  real  the 
■trnatnre  on  the  two  housings  at  the  rear  end  and 
Ml  a  pair  of  lege  about  one  fourth  of  the  way  bank 
from  the  bunt,  pivoted  to  the  bed  on  a  single  bolt 
M  near  the  top  ae  possible. 

A  almllar  arrangement  applies  to  the  lathe  and 
machine  tools  of  that  character— that  is,  machines 
of  considerable  length  in  proportion  to  their  width, 
nod   with  bedi  made    sufficiently   strong  within 


strains,  fill  the  requirements  ao 
wear  ii  concerned ;  that  ii,  if  the  frames  ate  once 
made  trae  they  will  remain  ao  regardless  of  all 
external  influences  that  can  be  reasonably  an- 
ticipated. 

Among  wood-working  machinal  there  are  many 
that  oannot  be  built  on  tbe  lingle  rectangular  box 
plan — raited  on  three  points  ot  support.  Fortu- 
nately, the  requirement!  are  not  inch  as  demaqd 
absolute  straight  and  flat  work,  beoanie,  ii  put 
from  the  feet  that  the  materiel  dealt  with  will  not 
remain  atraight  and  flit  even  if  once  made  ao  ;  and 
in  the  deiign  of  wood-working  machinery  It  ii  of 
more  importance  to  ao  deiign  that  one  section  or 
element  shall  remain  true  within  itaelf,  than  that 
the  virions  element*  should  remain  tine  with  one 
another. 

The  lathe,  the  planing  machine,  the  drilling 
machine,  and  many  other  of  the  now  standard 
machine  tools  will  never  bo  superceded,  and  will 
for  a  long  time  to  oome  remain  snbjeots  of  altera- 
tion, and  attempted  improrementi  in  every  det.il. 
The  head-stock  of  a  lathe — the  back  gear  in  par- 
ticular— ii  abont  as  hard  a  thing  to  improve  aa  the 
link  motion  of  a  looomotive.  Some  arrangement 
by  which  a  single  motion  would  change  from  fast 
to  slow,  and  a  snbatitnte  for  the  Binges  on  the 
pulleys,  which  are  intended  to  keep  the  twit  ont  of 
the  gear,  but  never  do,' might  be  improvements. 
If  the  flanges  were  oast  on  the  head-stock  itself, 
and  stand  still,  rather  than  on  the  pulley,  where 
they  keep  turning,  the  bait  would  keep  oat  from 
between  the  gear  for  a  certainty.  On 
should  fasten  a  foot-stock,  and  as  seaun 

risible  to  secure  it,  and  a  single  motion  free  It  ao 
oould  be  moved  from  end  to  end  of  the  bad. 
The  reason  in;  lithe  takes  mora  than  a  single 
motion  is  becanaa  of  elasticity  in  the  parti,  im- 
perfection in  the  planing,  and  from  another  cause 
infinitely  greater  than  the  others,  the  swinging  of 
tbe  hold-down  bolts. 

Should  not  the  propelling  powen  of  a  lathe 
slide  be  aa  near  the  point  of  greatest  resistanee  aa 
poaiible,  as  ia  the  oiac  in  a  Sellers  lathe,  and  the 
guiding  ways  as  close  to  the  greatest  resistance 
and  propelling  power  as  possible,  ai 
necessary  guiding  surfaces  made  to  ri 
possible? 

A  common  expression  to  be  found  among  the 
description  of  new  litthes  is  the  one  that  says  ""•• 
carriage  baa  a  long  bearing  on  the  waya."    Lon 
a  relative  word,  and  the  only  place  I  have  seen 


advertisements.  But  if  anyone  hae  the  courage  to 
make  a  long  one  they  will  need  something  besids- 
materisl  to  make  a  sueoees  of  it.  It  needs  only 
that  the  guiding  side  that  should  be  long,  and  that 
must  be  as  rigid  as  possible — nothing  short  of 
s  tbe  aprun  In  the  same  piece  will  be  strong 

^Q,  because  with  a  long,  elastic  guide! 

work  will  spring  it  down  and  wear  it  away  i 
centre,  and  then  with  light  work  it  will  ride  i 
ends  with  a  chattering  out  aa  a  consequence. 
An  almost  endless  and  likely  profi  dees  disut 
has  been  indulged  in  an  to  the  proper  way  to 
a  slide-rest,  and  different  opinions  exist.  1 
question  that  so  far  aa  principle  is  concerned  there 
ought  to  be  some  way  to  Bottle  which  should 

only  govern  the  question  in  regard  to  the  all 

-!  '  "-  '  it  all  slides  that  work  against  a 
«,  aa  it  may  be  called— that  is,  a 
_  ...  .t  does  not  directly  oppose  tbe  pro- 
pelling power  j  in  other  words,  in  a  lathe  the 
cutting  paint  of  the  tool  1*  not  in  line  with  the 
lead  screw  or  rank,  and  a  twisting  strain  has  to  be 
resisted  by  the  slides,  wbereaa  in  an  upright  drill 
the  sliding  sleeve  it  directly  over  and  m  line  with 
tbe  drill,  and  subject  to  no  side  strain. 


Caatir 


extreme,  cannot  well  be  leas  than  half  bad  when 
rrled  half  way. 

The  ease  with  which  a  curt-iron  bar  can  be  sprung 

many  times  overlooked.     There  is  another  pecu- 

irity  abont  oast  iron,  and   likely  other  metals, 

aioh  an  exaggerated  example  renders  more  ap- 

tban    can    be    done    by  direct  statement. 

.id,  when  subject  to  a  bending  strain,  acta 

stiff  spring,  but  whan  subject  to  compression 

dents  like  a  plastic  substance.    What  I  mean  is 

.is  :  if  some  plastic  substance,  say  a  thick  coating 

of  mud  in  tbe  street,  be  levelled  off  true,  and  a 

board  be  laid  upon  it,  it  will  fit,  but  if  two  heavy 

weights  be  placed  on  the  ends,  the  centre  will  be 

thrown  up  in  the  air  far  away  from  the  mud  ;  ao, 

too,  will  the  same  thing  occur  if  a  perfectly  straight 

bar  of  oast  Iron  be  placed  on  a  perfectly  straight 

planer  bed— the  two  will  fit,  but  when  tbe  ends  of 

the  bar  are  bolted  down  the  centre  of  the  bar  will 

be  Dp  to  a  surprising  degree.     And  so  with  sliding 

casting  tbe  apron  in  the  earns  piece wilT  be.trong    •"«"«»»'>  en  working  on  oil.    If  to  any  ex  but 

anougt  becau-  with  a  long,  elastic  guide  heavy    feJSl.'S?  ?\wbe\ "TV"7-1?^       ■ 

,_*Z5„  ___: —  i.  j __Bi „■_._..  .,*    through  the  oil  where  the  toad  exists  and  ipring 

sway  where  it  is  not. 

The  tool-poet,  or  tool-holder  that  permits 
tool  being  raised  or  towered  and  turned  around 
after  the  tool  is  set  without  any  Sacrifice  of  ab- 
solute stability,  will  be  better  than  one  in  which 
either  one  of  these  featnres  is  sacrificed.  Hindi- 
ness  becomes  the  more  desirable  as  the  machines 
are  smaller,  but  handineea  is  not  to  be  despiied 
even  in  a  large  machine,  except  where  solidity  *- 
sacrificed  to  obtain  it. 

The  weak  point  in  nearly  all  (and  ao  nearly  all 
that  I  feel  pretty  safe  in  aaying  all)  small  planing 
machines  is  their  absolute  weakness  as  regards 
their  ability  to  resist  torsional  strain  in  the  bed, 
and  both  torsional  and  bending  strain  in  the  table. 
Is  it  an  uncommon  thing  to  see  the  ways  of  a 
planer  that  has  run  any  length  of  timeout?  infect, 
is  it  not  a  pretty  difficult  thing  to  find  one  that  is 
not  cut,  and  is  this  because  they  are  overloaded  ? 
Not  at  all.     Figure  up  at  even  601b.  to  the  square 

_-     inch  of  wearing  surface  what  any  planer  ought  to 

the  two  as  possible,'  embody  the  true  principle /,  oarry,  and  you  will  find  that  it  is  not  from  orer- 
Kelther  of  the  two  methods  in  common  use  meets  loadiug.  Twist  the  bed  upon  the  floor  (and  enyof 
this  requirement  lo  its  fullest  extent.  The  two-V  .  them  will  twist  as  easy  as  two  bass-wood  boards) 
New  England  plan  seems  like  sending  two  men  to  and  yoni  table  will  rest  the  hardest  on  two  corners. 
do  What  one  can  do  moon  better  alone  ;  and  the  \  Strap  or  bolt,  or  wedge  a  casting  upon  the  table, 
inconsistency  of  guiding  by  the  back  edge  of  a  flat .  or  tighten  np  a  piece  between  a  pair  of  centres  8 
bed  is  prominently  shown  by  considering  what  th  or  10in.  above  the  table,  and  bend  tbe  table  to  an 
result  would  be  if  carried  to  an  extreme.  If  .  eitent  only  eqnal  to  the  thickness  of  the  film  of 
elide  eucb  ae  Ii  need  on  a  20iu.  lathe  were  placed  i  oil  between  the  surface  of  the  waya,  and  the  large 
noon  a  bed  or  shears  20ft.  wide,  it  would  wor:  wearing  surface  is  reduced  to  two  wearing  points, 
badljr,  tad  thmt  wAwo  U  bad,  when  carried  to  an  '  In  designing  it  should  always  bs  kept  in  mind,  or, 


la  fact,  it  is  found  many  times 
thing  to  do  U 
™d  the  stiff. 


the  piece  aa  a  stiff  sprue; 
the   better.     The  tooth  of  s  test 

MM 


wheel  is  a  oast-iron  spring,  and  If  only  treats! 
would  be  a  spring  many  less  wonld  be  broken. 

The  pinions  In  a  train  of  rolls,  which  compel  us 
two  or  more  rolls  to  travel  in  unison,  are  neosiaerfiv 
about  aa  small  at  the  pitch  line  aa  the  rolls  unsjj 
eclvesj  they  are  subject  to  considerable  strain  as 
a  terrible  hammering  by  back-lash,  and  break 
diecouragingly  frequent,  or  do  when  mads  of  cat 
iron,  if  cot  of  very  eoiree  pitch,  that  ia,  with  very 
"        *eth— eleven  or  twelve  sometime*. 

a  certain  case  it  became  desirable  to  inorssss 
„.  -umber  of  teeth,  when  it  was  found  thsttej 
breakages  occurred  about  aa  the  square  reel  at 
their  number;  when  the  form  was  changed  sj 
cutting  out  at  the  root  in  this  form  (Fig.  1)  las 
breakage  aaased. 

Fig.  2,  shows  an  ordinary  gear  tooth,  and  Jus 
i  as  changed ;  c  and  J  show  the  two  forms  sf 
same  width,  but  increased  to  ail  tunes  SIS 
th.  If  the  two  are  considered  ae  springs,* 
will' be  seen  that  d  is  much  less  likely  to  be  brakes 

r  a  blow  or  strain. 

The  remedy  for  the  flimsy  bed  is  the  bat 
section ;  the  remedy  for  the  flimsy  planer  table  ii 
the  deep  box  section,  and  with  this  advantage,  that 
the  upper  edge  can  be  made  to  shelve  over  shots 
'*      evening  dogs  to  the  fall  width  between  est 


nnSbnn"    „ 

sort  the  designers  seem  to  bai 
Sellers,  remembering  the  form  just  well 
have  got  the  curve  wrong  end  np,  ant 
nothing  of  the  principle  have  succeeded 
a  housing  that  is  absolutely  weak  and 
ngly,  with  just  enough  of  the  original  left  to  sac* 
from  where  it  was  stolen.  If  the  bousing  ii  esn- 
itrncted  on  the  braoe  plan,  should  not  the  braces 
be  straight,  as  in  the  old  Bement,  and  the  essra* 
line  of  strain  peas  through  the  centre  line  of  Is* 
brace  ?  If  the  housing  is  to  take  the  form  of  s 
curve,  the  section  should  be  practically  nnifens, 
and  the  curve  drawn  by  am  artist.  Many  times 
housings  are  quite  rigid  enough  in  the  direction  oi 
the  travel  of  the  table,  bat  weak  agahsst  sfcw 
pressure.  The  hollow  box  motion,  with  seems 
attachment  to  the  bed  and  a  deep  cross  beam  at  the 
top,  are  the  remedies. 

Raising   and   lowering   eroas  heads,  large  ui 
•mall,  by  two  screws  is  a  alow  and  uhorions  job 


i.  *     tonigH  Moaucro  ako would  of  Bornroi.  go.  i^oc 


with  metal  straps 

iti-friotion  journals,  and  the  cross  bead 
by  00*  post  only,  obsngas  a  slow  to  a  qu:  I: 
unit,  and  a  task  to  a  comfort.  Housings 
tallow  box  section  furnish  in  excell  sni 
■  the  connter-wsights. 

loving  held,  which  ii  not  e xpected  to  mi ,  re 
idcr  pressure,  Mem  to  hove  settled  I  I  ■ 
i,  iuii»h»u  hooked  over  s  square  lodge  at 
*  pretty  satisfactory  form,  too.  Bat  ja 
isohines  bttilt  in  the  form  of  planing 
»,  In  whioh  the  hold  It  traversed  while 
as  11  the  nut  with  the  profiling  maobi  ne 
ler-head  form  is  not  right ;  both  the  pro- 
torew  or  whatever  gives  the  aid*  motion 
«  u  low  down  as  possible,  u  should  alio  he 

is    a    principle    underlying    the   Sell 
of  driving   a    planer    table  that  may  be 
in  many  ways.     The  endurance  goes  far 
any  man's  original  expectation!,  and  the 
ion,  very  likely,  lays  in  the  fact  that 
contact  it  alwaya  obanging.     To  apply 


BPnaMIM  ILLUSTSATISff  in 
PEINCIPLI  07  THI  DTHAMO." 

THE  great  development  of  electricity  In  recent 
years,  especially  In  the  Una  of  electric  illu- 
;  ution,  haa  served  to  add  lustre  to  the  nam*  of 
he  immortal  Faraday,  and    to  ihow  with  what 
.    udarful  completeness  he  exhausted  Um  subject 
f  msgueto-eleotrio  induction.    Since  the  close  of 
lis  in  vet  ligations  no    new    principles  have  been 
covered.      Physicists    and  electrical   inventor! 
"isto  merely  amplified  his  discoveries  and  inven- 
tus, and  applied  them    to  practical  ni«.     The 
irnnber  of  thote  who  are   familiar  with  the  dis- 
■eriofl  of  Faraday  and  their  bearing  on  modern 
•  is  not  only  large,   bat  rapidly 


^-alTanomater  will  be  deflected  ;  but  the  action  is 
only  momentary.  The  needle  return!  Immediately 
o  the  point  of  starting.     When  the  magnet  la 

Ioiokly  withdrawn  from  the  coil  the  needle  la 
•SecUd  for  an  instant,  bnt  In  the  opposite  dtree- 
■  ion,  and,  aa  before,  it  Immediately  returns  to  the 


o  in 


.r  it  is  od 
i  spur  gear,  wii 


I  found  a  convenience  to  have  the  head  of 
g  machine  traverse  by  a  handle  or  crank 
I  to  itself  so  it  could  be  operated  like  the 
t  of  a  lathe,  rather  than  aa  is  now  the  one 
e  end  of  the  oroas  head.  The  principle 
>e  to  hare  thing!  convenient,  even  at  an 
el  ooit.  Anything  more  than  a  single 
to  look  the  cross  head  to  the  bossing  H 
m  shoold  not  be  countenanced,  ia  imall 
>t  least.  Many  of  the  inferior  machine! 
irked  improvements  over  the  better  sorts, 
i  bandiness  goes,  while  there  ie  nothing  to 
he  handy  from  beiag  good  and  the  g  ■  ■ 

we  consider  that  sir 
i  first  made  its  appesra 
lssdell's  qnick  return, 
'en  spindles,  back  gears  placed  where  they 
'  be,  with  many  minor  improve  menu,  U  ii 
to  assume  that  the  end  ha!  been  reached  ■ 
u  we  consider  that  as  a  piece  of  machine 
g,  considered  in  an  artistic  sense  entirely, 
lent  poet  drill  is  the  finest  the  world  eve: 
i  Porter-Allen  engine  Dot  excepted,  which 
I  a  good  deal),  is  it  not  strange  that  of  all 
cal  designs  nans  other  has  taken  on  such 
me  forms  as  this. 

King  that  would  seem  to  be  desirable,  and 
inary  skill  might  devise,  is  some  sort  ol 
itchhy  which  the  main  spindle  conk;  be 

instantly  by  touching  a  trigger  with  K4rt 
my  drills  and  accident!  would  be  saved 
Of  the  many  special  devices  I  have  »trt. 
on  a  drilling  maohine,  one  need  by  Mr 
ght  be  made  of  universal  use.  It  ia  in  thi 
a  bracket  or  knee  adjustably  attached  £ 
,  whioh  haa  in  its  upper  aurfaae  a  V  iaU 
■ound  pieces  of  almost  any  site  can  b 
I,  so  that  the  drill  will  peas  through  it 
ioally.  It  is  not  only  useful  in  making 
trough  round  bare,  bat  straight  through 
nd  collars  aa  well, 
adial  drill  has  got  so  it  points  its 
itions  but  skyward,  but  whether  in  its  best 
not  certain.  Tbehandleof thebeltahlpper, 
that  I  have  seen,  follows  aronnd  within 
t  the  drill  aa  conveniently  aa  one  would 

e  one  suggestion  I  have  to  make  in  regard 
laping  maohine  belt  illustrate!  the  snt  ■  • 
taming  true  wealing  surfaces,  I  will  leave 
I  reach  that  part  of  my  paper, 
e,  Pig.  1,  illustrate  the  models  shown  by 
set,  which  represented  three  forms  of  lathe 


mere,  to  whomgucw  things,  or  old  things  placed 
ii  a  new  light,  are  ever  welcome.  To  such  the 
imple  experiments  here  given  may  be  an  aid  to 
—  '-—*--■"--  0f   induction  as  developed  in 


irstanding  < 


Anyone  at  all  acquainted  with  electrioal  pheno- 
inms  knows  that  a  hardened  steel  bsr  surrounded 
hy  a  coil  of  wire  which  is  traversed  by  an  electric 
current  becomes  permanently  magnetic  It  ia 
perhaps  unnecessary  to  reiterate  the  accepted 
theories  of  this  aotiun,  aa  they  are  well  established 
and  appear  in  almost  every  textbook  of  physics. 
The  fundamental  magneto-electrical  experiment  of 
Faraday  was  exactly  the  reveres  of  the  operation 
of  producing:  a  magnet  by  mean!  of  an  electrical 
current.  That  ii,  it  was  the  production  of  ao 
electrical  current  by  mean!  of  a  magnet  and  ooil. 


dm? 


al  direc 


hues  stronger  than  i,  and: 

neen    unies   stronger  than   either  whan 
a  torsional  strain. 
{.  2,  represents  an  ordinary  pinion  tootb, 
ime  aire  strengthened  by 


and  twenty  ti 


it  the  r 


r  the  ssma  width  of  teeth  extended  to  si; 
he  length,  showing  what  would  be  theii 
n  if  considered  as  springe. 
I  shows  the  suggestion  in  regard  to  ahiipe: 
id  Fig.  4  the  method  of  cutting  away  thi 
a  planer  so  ae  to  reduce  the  wearing  suri  ■.  ■ 
bed  to  the  same  extent  as  the  table.  Ii 
achinee  the  suggestion  wss  made  to  cut  oui 
aa  by  milling,  and  in  large  surfaces,  euol 
ling- machine  bed,  cast  out  the  spaces  stt 
i  with  soft  metaL 

(To  ii  coHtimttd,') 


i!  the  Brat  instance,  the  _ 

.....otritj  current  ia  employe „  

Molecular  change  in  the  steel  bar,  which  manifests 
-elf  in  polarity.  In  the  second  instance,  the 
■  tgnetised  steel  bar  is  made  to  generate  an  electric 
nent  in  tbe  wire  of  the  coil.  In  the  first 
nitance,  tbe  entrant  moving  In  the  wire  of  the 
.  il  induced  magnetism  in  the  steel.  Intheeeoond 
nitance,  tba  movement  of  the  magnetised  steel 
thin  the  ooil  induced  a  current  in  the  wire. 
The  method  of  magnetising  a  bar  of  steel 
Nearly  shewn  in  Fig,  1,  in  which  a  is  a  helix  of 


point  of  starting.  It  ia  obvious  that  If  these 
■lied  trie  pnlsationa  can  be  made  with  indolent 
rapidity  to  render  them  practically  continuous, 
and  if  they  can  be  corrected  so  tbat  pnlsationa  of 
tbe  asms  name  will  alwaya  flow  iu  the  lame  direc- 
tion, the  current  thus  produced  msy  be  utilised. 


Igq-.Ea. 


Before  proceeding  further  with  the  considera- 
tion of  magneto-electric  Induction,  It  will  be 
neoeaaary  to  Briefly  examine  the  subject  of  m 
netls  IndWion,  aa  it  is  intimately  oonr 
the  action  of  the  dynamo.    In  Fig.  8  is 


jdwith 

is  illustrated 


"sel,  auu,.. , 

key  is  placed  iu  the  circuit,  but  the  ends  of  the 
wires  may  be  made  to  serve  the  same  purpose.  B 
oleeing  and  opening  the  circuit  while  the  steel  bar 
ie  within  the  ooil  ss  shown,  the  bar  instantly 
■  i comet  magnetic  When  tbe  ooil  la  diaoonnaatad 
from  tbl  battery  and  connected  with  a  galvano- 
meter, d,  aa  shown  in  Fig.  2,  and  the  magnet  ■ 
ia  suddenly  inserted  in  the  ooil,  the  needle  of  the 


*  By  Geo.  If.  Bofkuts,  In  the  Msvt« 


the  usual  experiment  exhibiting  this  phe: 
An  electro- magnet  like  tbat  described  on  page  184 
is  connected  with  a  suitable  battery,  and  a  bar  of 
soft  Iron  is  held  near  bnt  not  In  contact  with  on* 
of  the  poles  of  the  magnet  It  becomes  magnetic 
by  induction,  the  end  nearest  the  magnet  being  of 
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■  nun*  different  from  that  of  the  pole  by  which 
tie  Induction  ia  *ffeot*d.  The  end  of  the  bar 
remote  [ram  the  magnet  exhibit*  magnetiam  like 
that  of  the  magnet  pile  of  the  magnet. 

The  relation  of  magnetio  induction  to  magnato- 
eleotrio  induction  in  clearly  ahown  by  the  eiperi- 
ment  illustrated  in  Fig.  4.  In  this  case  two  eleotto- 
magneta  are  arrange d  with  their  polea  in  contact. 
One  of  them  it  connected  with  a  galvanometer, 
■nd  the  other  with  a  battery.  When  the  cironit 
of  the  npper  magnet  la  oleaed,  the  core  of  that 
magnet  become*  magnetic,  the  sore  of  the  lower 
magnet  became*  magnetic  by  indnction,  and  the 
galvanometer  needle  is  deflected.  When  the  circuit 
of  the  opptr  magnet  it  broken,  the  galvanometer 
needle  ia  deflected  in  tbe  opposite  direction, 
showing  that  the  results  are  precisely  the  aame  aa 
"'-■rated  by  Fig.  2.    Ii   *" 


in  the  i 


leaha* 


a  the 


magneto-eieotric  indnction. 

In  Fig.  a  it  ahown  an  arrangement  of  electro- 
magnet* in  which  one  ia  tiled,  while  the  otber  can 
be  revolved.  It  i*  *  device  intended  (imply  for 
■bowing  how  two  ordinary  electro- magnets  may  be 
utilised  to  advantage  in  experiment*  in  induction. 
To  the  polar  extremitie*  of  tbe  fixed  magnet  i* 
fitted  a  wooden  ero**  bar.  having  in  it*  centre  an 
aperture  for  receiving  the  vertical  apindle,  the 
lower  end  of  which  ia  journalled  in  the  clamp  that 
holds  the  filed  magnet  to  the  base.  Tbe  upper 
end  of  the  apindle  ia  provided  with  a  yoke  for 
holding  the  movable  magnet.  The  a  POM  bar  which 
clamps  the  magnet  In  the  yoke  ia  beld  in  place  by 
two  acrewa,  as  ahown  in  Fig.  7,  and  to  the  centre  of 
the  orosa  bar  it  attached  a  wooden  cylinder,  t, 
axiallyin  line  with  the  spinillc.  To  tho  wooden 
cylinder  are  aeaured  two  curved  bra**  platea  which 
■re  connected  electrically  with  the  terminal*  of  the 
soils,  n  «',  of  the  movable  magnet,  one  plate  to  each 
coil.  Two  stripa  of  copper, p  if :  beld  upon  oppoaite 
aide*  of  the  cylinder,  complete  the  commutator. 
The  copper  atripa  are  connected  with  any  device 
capable  of  indicating  n  current— in  the  preaent 
caae  an  electric  bell — ami  the  coila,  a  a;  til  the 
fixed  magnet  are  connected  with  the  battery,  c. 

By  turning  the  upper  magnet,  the  following 
phenomena  will  be  ob.erved :— (I)  When,  by 
tnroing  the  movable  magnet,  its  poles  are  pulled 
away  from  the  fixed  magnet,  the  departure  of  the 
induced  msgnetitm  from  the  cure  of  the  movable 
magnet  produces  an  eleclric  palpation  in  the  coil 
which  operates  the  electric  bell.  When,  by  a 
continued  movement  of  the  magnet  in  tbe  aame 
direction,  tbe  poles  exchange  position,  another 
electrical  impulse  will  be  induced,  and  the  bell 
will  be  again  operated.  (2)  Examining  tha-e 
impulse*  by  mean*  of  a  galvanometer  introduced 
into  the  circuit,  it  will  be  found  that  they  are  of 
the  aame  name.  (3)  When  the  magnet.  It  turned 
a  little  faster,  these  two  impulses  will  Mend  int., 
one,  so  that  for  each  half  of  the  revolution  n!  the 
magnet  the  bell  Welds  but  one  stroke.  (4)  By 
whirling  the  magnet  quite  rapidly,  tbe  current 
li.r..i.js.'<i  t  i .  --  i,(.||  ,,,.,-r-t  is  made  practically  enn- 
tinnons,  eo  that  the  bell  armature  is  drawn 
forwards  towards  the  magnet  and  beld  there. 

From  what  ha*  been  said,  it  will  bo  seen  th*t  all 
of  the  positive  electrical  impultoa  are  generated 
upon  one  aide  of  the  pules  of  tbe  fixed  magnet, 
and  all  the  negative  impulse*  are  generated 
the  other  aide  of  the  fixed  magnet,  and  the 
onrved  platea  of  the  commutator  conduct  all  c 
positive  elcotrioal  impulses  to  one  of  tbe  a 
lip-,  and  all  of  tbe  negative  impuliea  to  the 
atrip. 

In  Fig.  S  ia  ahown  an  arrangement  of  oonuec 


Allport'a    Patent    Door    Suffere.  - 


..  .„  all 

if  door  frames  in  prevent  the  noise  occa- 
by  slamming.  Forbeavydour*  and  nil  tray 
ea  the  dlso  i*  recommended,  and  it  has  the 
age  that,  being  of  rather  thick  ruhher,  it 
"id  prevents  the  rattling  of  tbe 

id.  'l 


play.    Any  door  fitted  with' 

with  these  buffer*  can  be  closed  noiselessly,  and  i 
li.-l'i  firmly— th.ni  avoiding  the  unpleasant "mclini 
which  ia  often  ao  annoying  to  thu  mriiiliitain-.  n 
the  room  or  the  traveller  in  the  carriage.  Th 
"  buffers  "  are  sold  with  erase  plates,  v.-*  belie vi 
by -all  ironmongers." 

Tub  Lancashire  and  Yorkshire  Hailw.iy  Cmn 
pany  it  fitting  nil  paaaenger  coaches  with'l'ope' 
gaelijjht,  and  hs*  ordered  two  acta  uf  gis  plan 
complete,  to  produce  the  requisite  gis. 

THERE  are  nearly  twentr-fire  tbon-and  railwa 
.o*rri»ge>  n<>w  lighted,  chiefly  on  the  Cjotineut.  a 
Pinttaha  oil-gat  rjtttm. 


SCIENTIFIC    NEWS. 


THE  "Dnn  Echt  Ciroular,"  No,  15S,  gives 
the  ephemeria  of  comet  Sawerthal  up  to 
the  end  of  May.  The  position  on  May  fi.  Green- 
wich midnight,  is  given  ns  R.A.  23h.  IJfim.  555.. 
S.  Deo.  20"  45*6' ;  the  brightness  less  than  half 
that  at  time  of  discovery. 

Dr.  J.Palisa,  o(  Vienna,  discovered  another 
minor  planet  (No.  275)  on  April  15.  No.  273, 
discovered  by  him  on  March  8,  has  been  named 
Atropos. 

By  the  death  of  Thomas  Russell  Crampton 
we  lose  one  of  tbe  beet-known  of  our  engi- 
neers, civil  and  locomotive.  Crampton  served 
under  the  elder  Brunei,  the  Messrs.  Rennie, 
and  (now)  Sir  Daniel  (looch  :  hut  although  his 
locomotive— the  "  Liverpool  " — obtnined  for 
him  the  grand  medal  in  tho  Exhibition  of  (851, 
his  system  never  received  much  recognition  in 
this  country,  though  locomotives  of  his  pattern 
have  been  doing  good  work  on  many  French 
railways  for  years.  Mr.  Crampton  is  best  re- 
membered, perhaps,  as  the  father  of  submarine 
telegraphy,  for  he  superintended  the  con- 
ttructioa  and.  laving  of  the  first  successful 
cable  between  Dover  and  Calais.  Much  of  Mr. 
Cramptan'e  best  work  was  done  abroad,  and  be 
was  the  possessor  of  not  a  few  honours  awarded 
by  the  Governments  and  scientific  societies  of 
Continent.  Mr.  Crampton  was  born  at 
1  ■   ■   i,  Kent,  in  1810. 

The  centenary  of  the  Linnean  Society  ia  to 
be  held  on  the  21th  but,  when  the  Linnean 
gold  medal  will  be  presented  to  Sir  Joseph 
Hooker.  Eulogies  will  be  delivered  by  Prof. 
Fries  on  Linneu-,  by  Sir  J.  Hooker  ou  Robert 
Brown,  by  Prof.  Flower  on  Darwin,  and  by 
Mr.  Thiaelton  Dyer  on  George  Bentliam.  The 
annual  dinner  will  follow  in  the  evening  at  the 
Hotel  Mctropolc.  and  the  next  day  the  presi- 
dent  of  the   socio  tv,    Mr.    Car  rat  hers,   F.R.S., 

"11  hold  a,  reception  at  Burlington  [louse, 
when  the  Linnean  oollentions  and  relics  will  be 
exhibited, 

Tho  Council  of  the  Marino  Biological  Asso- 
ciation have  elected  Mr.  Gilbert  C.  Bourne, 
Fellow  of  New  College,  Oxford,  and  Assistant 
to  the  Linacre  Professor,  to  the  post  of  Director 
of  the  Laboratory  at  Plymouth  and  Secretary 
to  the  Association. 

Last  Friday  Mr,  Wimshuret  lectured  at  tho 
Royal  Institution  no  "  Influence  Machines,'1 
and  exhibited  several  machines  of  his  monn- 
foctoro.  includitip;  ono  with  twelve  pin  to?,  e  rich 
3'Jin.  in  diameter,  which  gives  sparks  l:l^in. 
long.  Either  shortly  or  in  tbe  course  of  next 
winter  wo  shall  have  something  more  about 
these  machines;  hut  meantime,  by  way  of 
"  encouraging  the  others,"  we  quota  the  con- 
cluding passage  of  Mr.  Wimsharst'a  lecture  : — 
'■I  may  be  permitted  to  say  that  it  is  fortunate 
I  had  not  read  the  opinions  of  Sir  WUlira 
Thomson  and  Prof,  Holts,  as  quoted  in  the 
earlier  part  of  my  lecture,  previous  to  my  own 
practical  experiments ;  for  had  I  read  such 
opinions  from  such  authorities  I  shonld  prob- 
ably have  accepted  them  without  putting  them 
to  practical  test.  Ah  tho  matter  stands,  I  have 
done  those  things  which  they  said  I  ought  not 
to  have  done,  and  I  have  left  undone  those 
which  they  said  I  ought  to  have  done,  and  by 
so  doing  I  think  yon  most  freely  admit  that  I 
have  produced  an  electric  generating-  machine 
of  great  power,  and  have  placed  in  the  hands 
of  the  physicist,  for  the  purposes  of  public 
demonstration  or  original  research,  an  instru- 
ment more  reliable  than  anything  hitherto 
produced." 

Tho  Trinity  Honee  have  jitat  completed  the 
erection  of  the  largest  electric  light  in  the 
world  at  St.  Catherine's  Lighthouse,  Isle  of 
Wight.  The  dynamos  and  lamps  are  by  Do 
Mcritcns,  and  the  driving  power  is  provided  by 
Robey's  semi-portable  engines. 

The  Belgian  Society  of  Electricians  offer  a 
prise  of  250fr.  for  the  best  essay  on  tbe  ele- 
mentary principles  of  electricity.  Tho  com- 
petition is  open  to  all  electrical  workmen,  bnt 
more  especially  to  those  who  have  not  received 
a  technical  education.  The  essays  need  contain 
either  mathematical  for  malm  nor  the  de- 
illustration  of  fundamental  laws.  Further 
lformation  con  be  obtained  from  M.  Lagrange, 
6, Rue  Villian  XIII.,  a  Bruxelles. 


another  battery  has  been  patented  w 
to  give  "continuous  light  at  a  low  c 
with  little  weight."  Miners'  lamp* 
appears, made  in  two  sizes — "the  first,  w 
only  3ib.,  to  give  light  for  I<>  hoars. 
second  size,  weighing  4Mb.,  to  give  3 
light.  The  cost  of  the  light  is  about 
three  shifts  for  the  second  lamp,  which 
cheaper  (?)  than  the  cost  of  the  ordi 
light.  For  ordinary  lighting  it  is  a 
that  in  large  townn  where  gas  is  less  th; 
per  I,00Oft.  the  electric  light  costs  rati 
than  gTls,  hot  when  -be  price  of  the 
above  that  rate  the  electric  light  is  cli 
be  thecheaper.  The  acid  nsed  is  a  set 
paration,  hot  in  other  respects  the  n 
are  thoac  generally  c**d  '  If  the  bat 
been  patented,  how  can  the  acid  be  a 
preparation"  I 

In  n  recent  issue  of  tho  Bulletin  <!■'  I. 
B,'.je  d'Eltetrirun*,  M.  Ernest  GltB 
note  on  tubular  magnets.  lie  points  ■ 
if  a  ring  of  soft  iron  of  the  same  soctir. 
magnet  itself  bo  laid  on  the  top  of  the 
as  to  be  in  contact  all  round,  it  is  1 
firmly  than  is  the  cose  when  it  mere!, 
on  edge,  although  in  tho  latter  case  « 
made  at  only  a  single  point.  M.  GOrar 
that  this  result  can  be  explained  by  t 
ing  the  distribution  of  the  lines  of  Ion 
field. 

The  following  fifteen  candidates  lo 
selected  by  the  Council  of  the  Iloyal  Sc 
be  recommended  for  election.  The  ha 
take  place  on  the  7th  of  June  :— Mr.  T.  A 
Mr.  J.  T.  Bottorolcv.  Mr.  C.  V.  Hots.  Pr 
Church,  Prof.  A.  G.  Greenhill.  Sir  V 
Jervois.  Prof.  C.  Lapworth,  Prof.  T.  J. 
Prof.  J.  II.  Poynting.  Prof.  W.  Ram? 
T.  P.  Teale.  Mr.  W.  Topley.  Mr.  II. 
Prof.  II.  M,  Ward,  and  Mr.  W.  II.  White 

Sir  Thomas  Franois  Wado,  the  Pre- 
the  Royal  Asiatie  Society,  has  been  el 
the  ncwly-fonnded  Chair  of  Chine'e  i 
bridge.  Sir  Thomas,  who  is  now  resi 
Cambridge,  recently  presented  to  the  t'o 
Library  his  valuable  collection  of  Chine 
and  MSS. 

A  rare  collection  of  beetles  hs=  b< 
sented  to  tbe  Corporation  of  Folke^t 
their  new  Art  Museum,  just  compict 
cost  of  zlflW. 

Messrs.  Kammann  and  Jerschina.  of 
have  obtained  a  patent  in  this  countr 
method  of  mabinj  printing  typi  ol 
hardening  paste  or  artificial  stone,  coi 
of  a  mixture  of  line  quartz  powii 
hydraulic  cotnent,  moistened  and  sti 
with  an  aqueous  solution  of  water-gla 
to  form  cither  a  seuii-iluid  or  a  doughy 

"Improvements"  in  metal  plates 
construction  of  shells,  Hues,  and  fireb 
steam-boilers  have  been  patented  by  It 
of  Bury,  Lancashire.  The  plates  are  "  it 
ened"  by  roiling,  stamping,  hammei 
otherwise  forming  dimples  or  bulges  < 
entire  surface  of  the  plate,  correal 
hollov 
on  the 

A  Washington  correspondent  stares  1 
dence  is  about  to  be  filed  at  the  Unit*) 
Patent  Office  which  bids  fair  to  pro 
typewriters  are  not  snch  novelties  aa  so 
them  to  be.  Drawings  and  specification 
ing  the  invention  of  a  typ"Writer,  w 
styled  a  typographer,  were  deposited  i 
as  182U,  the  certificate  of  rogistratioi 
signed  hy  Andrew  .lackson.  The  I 
patent  record  was  destroyed  in  the 
Office  a  dosen  years  ago.  The  drawing 
time-stained  patent  closely  resemble  t 
struction  of  modern  typewriters.  The 
patent  of  all  appears  to  be  one  filed 
British  Office  in  17H— No.  3115. 

The  College  of  Physicians  of  Pnili 
has  forwarded  to  tbe  mayor  an  earnest 
against  tho  introduction  of  water  gas : 
city,  based  upon  an  investigation  of  the 
ons  properties  of  the  gas  and  the  a 
results  which  have  already  followed  it 
other  parts  of  the  United  States.  Tbe 
posed  to  be  supplied  is  a  mixture  of  tl 
coal-gas  to  one  part  water-gas,  and  wn 
tain  about  15  per  cent,  of  cr.rbonic  oxii 
physicians  by  the  "College"  tay  that 
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of  an  iUnrnin«ting>  gas  containing  more 
»U  per  oent.  of  carbonic  oiide  would  be  attended 
with  great  rule  to  the  health  and  lite  of  thi 
oitiaena  of  Philadelphia. 

Dr .W.Stanley Armitage  says  he  has  found 
■emolina  a  useful  food  in  cases  of  diabeu— 
3!J?,*tlt1'*  0ln  be  eatcn  without  *QS"'  being 

Mr.  Carran,  referring  to  some  cue*  of  heart- 
disjaaae,  say*  that  elderly  people  whose  htltrH 
IM  weak  or  flabby,  nnd  who  live  in  «  populous 
Jitieepent,"  should  dine  betimes  and  sparely 
rhey  should,  farther,  eschew  butcher's  rnVit 
w  far  as  possible,  and  take  to  soaps  and  farina. 
ueona  food  instead,  and  they  should,  above  all 
"*"""         *o  bed  with  a  distended  or  overlt.. 


!  yo.  uo6. 


In  a  reoent  number  of  the  Omnia  Eentii,.,  v- 
J  paper  on  ■■  The  Velocity  of  Sound,"  by  MM, 
».  Violin  and  Th.  Van  tier.  From  the  eiP,  ,i 
wents  described  it  is  placed  beyond  doubt  th-it 
■la Telocity  of  the  sound  wava  diminishes  with 
U»  intensity  ;  also  that  the  pitch  of  the  sound 
ha*  no  influence  whoto»er  on  the  velocity  of 
«■  propagation.  The  slight  differences  observed 
"■"""""  ",  '""  ■""  solely  to  the  different, 
'n  the  respective 

M.  F.  Forel  describes  in  the  Cjtxptt*  Btridu* 

-  experiments  with  photographic  plate*  on 

"l  "'   •'■■   ■  ■'       of  the 
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lit    f*>  |         . 


.  PAaaaunu  Bdv 


ivaryone  writs  wast  ha  know 


a  person  maj-  hi 


Jatenaitiea  of  the  sound  v 


at  penetration  of  1 


Wild  chloride  of  silver 

uto   darkness"   limit  at   1 

i  July,  and  at  110  mttre 

The   water  of  the  lake  i 

inter  than  in  summer,  thi 

;irely   due   to  th. 


l*ke  of  (jSeneva. 

fannd  the   "absol 

■itras   (HSft.)   ii 

lOlf  6.)  in  March. 

■nch  clearer  in  v.  _ 

iflerencu   being   all 

wger  quantity  of  or-jani    _ 

•union  during  the  latter  season""  " 

At  the  meeting  of  the  German  Phvsicint 
mown  as  the  Wiesbaden  Congress,  Dr.  Binr 
loru^ieadapaperon  "Alcohol  u  a  Remed'u 
in  which   he    referred    to   expre? 
and  upheld  the  clUcacious  virtues  of 
ml— contending-  that   it   has  an  especial 
— ™e  in  heart  failure  undlung disease  ■  that  it 
■ttinsumed   in    the    or-anism.   and  that   it 
P»tes  as  a  controller  of  pyrexia  and  fev.-r 
J*  Bins,  however,  holds  that,  the  consumption 
■*toon«    between    meals,   eapucially    in   th 
*»  of  beer,  is  in  Germany  a  ■■  national  evil, 
*le  at  the  same  tlnu)  ho  regards   it  aa   a 
'".limbic  aid  to  the  physician. 


ubject*  j  For  anah  . 
wwled^o  ud  eiporis 
f  seen  a  (ounnun,  that  as  toother  Utlag, 

%o  what  eviTjbodj  does,  an.l  yet,  t 

I  boJj  of  pbyatoaa,*  vtao  from  WlHaM 
OHclerln  tkolr  original"  -Mv  t    . 


HELIOSTAT  WITHOUT  CLOOXWOBK- 
BHBBOY  AND  FOBOB  —  BARLOW 
LENS  —  STAB  MAPS  —  THB  DIS 
DOVER'S-  {?)  AT  THB  IsXOX  OB6BB 
VATOEY    IN    THK    TSAPBZITJM    OF 

y   oaiowis  — aj*  imposbiblb   dis- 

TAHOB-DEPBOTIVB    OBJBCl\CrLA8S 


tthry 


ordinate*  of  latitude  and  loniritade  are  marked 
Plata  XXI.  to  XXVI.  of  Proctor'*  "Sessor- 
Piotured"  delineate  the  entire  Zodiac,  the  Ealiut 
running  horizontally  through  them  all;  bat  the 
give  the  It.  A.  and  Deo.  of  the  stars,  and  not  their 
latitudes  and  longitudes.  Finally,  a  very  little 
consideration  will  show  that  R.  A.  and  Dec  can 
never  be  convertible  into  geocentric  longitude  and 
latitude—  in  fact,  those  terras  are  meaningless  in 
any  such  connection.  The  north  declination  of 
y  Draooais  i,  01*  fitT,  and  henna  that  star  will  be 
thead  on  the  parallel  of  51=  30-  lati- 
it  will,  in  the  course  of  the  '24  hoars, 
.h  of  retry  plane  having  that  lati- 
""  tct  it  with  longi- 


tude N. 


udem 


In  connection  with  Mr.  Monet's  letter  (28658) 


nay  say  tbl 


that 


■y  on  Mount  Hamilton  is  handed 
by  tbe  Liok  trustees  to  the  most  able  staff  of 
rvera  organised  by  Prof.  Hulden,  the  better. 
The  desultory  atar-iazing  to  which  the  great  eq.ua- 
ureal  baa  so  far  been  devoted  has  simply  famiahad 
subjects  for  sensational  paragrapha  in  the  Cali- 
fornian  newspapers.     It    is   not   one  of  "  the  ob- 


"(u. 


a  tbe  a< 


ithuut  cluck  work. 


3"    (letter   28J5I,   p.    iri 
e  hia  design  for  a  holiost: 

If  the  two  conical    trail 
it  merit — that  ia,  if  the  : 
«   precisely  ooineident  an 
nis— the  parallel  rays  of 
reflection  would  be  parnlli 

teu.     Dut  it  would  be  u  iff 
enacting  fruita  made 


auffiuient  accuracy  for  uptioal  purpoaes.    PosiiL.lv 
rellecting  aurficea  might  be  bent  into  the  conic  ,"l 


piniona 
EsMhol- 


"Wiva ^  photographic  sunshine  recorder  has  DO. 
|»  before  tbe  public  for  .oma  years,  and  the 
J*d*  from  wbich  are  pabli.hed  duly,  brougl,, 
^d"inaf°J  Urte"';ulol!ic»l  SceWy  an'- fla. 
*ing  objectiona  wbioh  sums  obArvers'rautd"-' 


rating  heat 


>  would 


solar  engine  i 


Ignotua  .„.__.    v ..._t,.,.u 

in  with  tbe  very  remnrkable  declination  of  Jd 
orth,  or  there b bouts),  and  when  the  sun  was  u 
leE^uitortliB  contrivance  must  faUsJtwath 
ilesa  the  sunlight  were  reflected  so  as  to  past  Itrh- 
:roaa  tbe  axis.  I  fiud  no  fault  with  "  Ignotnsa 
pumatry;  but.  praotioally,  1  think  it  would  h 
a'ld'^fw0.""!"1   ",1hf,tCV^  afJu,llblB   "^ 

Pplicat 


Dban 


My   . 


)   Mr. 


i-'ludd'e  knowleilge  of  mechnnies  i»,  at  least 
-  -ith  that  of  -It  r.  (Irey  himielf ;  but  he  employ] 
rms  "  furco  "  and  •■  energy  "  in  Ilia  "  Story  oL 
on  in  a  sense  carefully  defined  by  him,  and 
ipecinc  purpose.  It  is  as  though  I  abuuld 
bat    anyone    was    exceedingly    ignorant    of 


regnlar  lUtf  of  tha  Observatury),  who  found 
star  to  which  jour  correspondent  rafera,  at  all. 
Mr.  S.W.  Buraharu  saw  both  the  5th  and  Btb  comitci 
ut  V  Orionis  on  Mount  Hamilton  with  3tin. 
(Vol.  I.  of  '- Pablioations  of  the  Liok  Observa- 
tory," p.  IT). 

Ilow  in  ma  world  can  it  be  "not  more  than  3,000 
or  4,00b  miles  from  ibe  June  solstice  to  tha  frigid 
zone  "?  aa  stated  by  Mr.  Hampden,  in  letter  '28661 
I  p.  138).  The  only  parallel  to  this  which  ocean  to 
■  o  takes  tha  form  of  a  reminiscence  of  a  question 
which,  as  a  small  boy,  I  once  heard  the  clown  In  a 
.reus  put  to  tbe  ringmaster,  whom  he  asked: 
"  How  far  ii  it  from  Westminster  Bridge  to  the 
First  of  August?" 

(Juite  possibly  either  tbe  crown  or  the  flint  leas 
of  "J,  O.  L.'s"  object-glass  (query  05183,  p.  S01), is 
:  homogeneous.  He  might  test  this  by  covering 
succession  different  parts  of  the  objective  with 
atch  of  sticking-plaster,  and  noting  whether  in 
'  particular  position  of  such  piece  of  plaster  his 
.t agonal  disc  and  streaming  rays  disappeared. 


I  ditlrac 


I  theii 


lably  b 


»   pttan 


g  of  tl 


:ongly  su.occt  that  bis  object-glass  ia, 
A  Fellow  of  the  Boyal  Aatronomioal  Society 


[2368!).]—  MB.  ilosCK  (letter  28658,  p.  188) 
ma  laoouring  under  aouie  misapprehension 
I'cryowe  acquainted  with  the  matter  of  Hours* 
the  Trapezium 


-.-Hi  seen  by  Mr.  Hum 


«o.l,;.tolh„o 

and  tbe  day's  rei 
and  p.m.),  which  ct 


■isted  of  two  parts  (a.m. 

aj  has  been  remedied  in  tl 
atruoting  two    semi-cylindrical    i 
'a  inserted. 

frame  that  while  oi 


oh  the  sensitised  cha 
•ranged  on  a  triang 
■  the  south-east  sk 


t;  tbe   f 


•ugh  a 


JUf. 

«■  receive*  tne  direct  solar  rajs 
noon,  tbe  other  those  experienced 
.nd  sunset,  and,  as  th*  rayo  pass 
te  aperture  at  the  centre  of  the 
«*«•  uj.  eaon  Muii-oylinder,  the  traee  (when 
InMrument  has  been  adjuated  for  latitod.l  U 
»J*  straight.  It  .till  conaista,  however  of  two 
a,  but  these  can  easily  be  fastened  together  so 
Ogiv.  a  continuous  chart  for  each  day.     The  i 

•naive.    The  question  whether  a  photograph! 

Doming     recorder  is  the  better  inttrumen    ' 
recordmg  sunahiao   is  likely  to   be  discussed  I 

uy  for  a  long  whde  to  come'   r- -"   -      ' 

alio  reoordcrs  Mr,  Jordan's  iusl 
loalled  for  aimplioity  and  ilficacy. 
it.  ArHHETOS  SlllTIf  is  coinme 
Mty'*  Jubilee  la  a  remarkable  i 
•used  to  be  planted  on  the  slo 


1  seconds  of   a 


a  Harlow  lens,  for  th. 
•n   that  tbe  focus  of  t_„  .. 
It  ia  the  essence  of   tbe 


e  signification 
I  purposely 
"--.ry  changes 


aentl* 


,  and  at 


:iple  uf  tl 

genti  while  ''Acbrj 
vonld  only  make  them 
ead  of  increaaing, 


ance  of  tl 


not  his 


iSssl: 


wurcJ, 


.    Nearly  200  men  h 

4  sioce  tbe  Jubilee 

»  will  be  ao  arranged  aa  torepre! 

ilee,  1887."    JSwh  letter  mease 

nd  H5ft.  wide.    The  first  tree  o 

luted  on  Jubilee  Day. 


orating  her 
inner.  He 
is  of  Moel 
1  of  1530,000 

planting  tbe  trees, 


ow.r  of  his  telei  ,  .. 
In  reply  to  the  aeries  of  qntstioni 
linsbury"  (in  query  BaUtNl,  p.  178)i  1  may  tali 
nu  that  1  knuw  of  no  planispncre,  old  or  recent 
b  (ivea  all  the  stira  viaihle  to  the  naked  eye 
lirecnwich ;  inasmuch  as  the  contiiiicrihl 
.imber  so  visiole  could  never  be  intelligibly  ir. 
■lid  in  any  planiipbera  of  a  portable  aire  at  all. 
oilip  and  Son,  of  tfleet-street,  London,  publish  a 
UU  planisphere  showing  tha  hrighter  sura  ;  bat 
must  be  distortion  increasing  with  the  star's 
h  things.  In  the  next  place,  the 
'""■"  "t  for  your  correapondent'b 

i""~ d      .,reeowiob  Nine-Year  Ctalo-ae 

:i)3  Suirs  for  1S72."  The  Zodiacal  stars  are, 
irao,  included  in  this.  The  ourreotions  for 
""per  motion  are  given  for  eanb 
logarithms  of    e,  J\  g.  A, 

is- ' J 


tilogue  I  kuo 


iition  tbere  in  tbe  autumn  of  187U.     They  were 

ten  in  bmad  daylight    with    hia  Ilia,  refractor, 

vhich  ia  nut  "  one  of  the  smaller  telescopes  in  usa 

;  th*  observatory,"   but  wbich    is,  and  has  been 

or  a  long  time,  installed  at  the  Washburn  Ubser- 

■ ■■■  iry.     Equally,   of  oourse,  everyone  knowa  that 

be  supposed  nen  star  could  not  be  one  of  the  old 

it,     Ii    Mr.    Monck    bad   not    written   quite  so 

^iitily,  he  would  have  seen  that  that  purtiuu  of 

iie  first  volume  of  the  J'uMicatiuut  <it  the  Lick 

'  ■■  frvatory  relating  to  Mr,   Uurnbaiu's  measure* 

of  iiouble  stars  ia  a  simple    reprint,  with  a  few 

oLiniuiionB,  of  the  "ltsport  to  the  Truateea  of  the 

J. noes  Lick  Trust," printed  at  Chicago  in  1880.    On 

s.eiug  the  diagram  of  the  supposed  new  stir  in  the 


I  J/awe, 


-,  1  at  o 


t  that 


I  ebown  by  myself  : 

XHAN-IC  for  Jane 

m  Prof.  Keeler'a  Ii 

StUhi    may    be  of  int 

.  and  there  can 
Identity,  Tbe  Btar  is  p 


a  diagram  in  the  ENULISIf 
y  lilth,  1882.  An  extract 
er  in  reply  (dated  Maroa 
est.  He  says:  "Tha  tear 
racing  [from  my  diagram! 
;.;..     ..L_.  .M  by  Mr. 


po.it 


tbe  letter  J    I 


Pn 


•  also  thi.    _. 

',  and  A'  for 

on  pp.  »30  ei  srw,  of  the  .Yauti 

a  hnd  its  apparent  R.A.  and  Deo.  for  any 

instant.    Thirdly.   I    am  ignorant  of    any 

nap    snob  aa  "Finabnry"  asks   for;    but 

'""Larger  WtarAUsaJ'   gives   everything 


little  doubt  t 
ibabiy,  as  you  say,  varialile, 
eaimub  vuuDviw  oi  its  beinj;  visible  with  such 
tures  as  you  mention.    It  is  certainly  beyond 
aoge  of  our  Kin,  equatorial,  which  is  the  finest 
siiisa  ut  its  size  that  I  ever  saw.    We  have  used 
the  lurge  telescope  [Siiin.J  very  little,  us  its  B« 
"i.  I  interfere  with  tne  work  of  construct iou." 
April  30.  Ii.  Sadler. 

■    ■ ,-  On    page    17  of  the  first  volume   of  the 
Lick  iJbserracory  PMkiaitini,  iu  "  a  Aquila  easy 


a  1U: 


,.,rJOnt 


1  Uaille  S234," 
i  page  29,  the    place    uf 
■  '■"     _  34"  39'. 


ENGLISH  HE0HAN10  AND  WORLD  OT  SOHNOB  t  Kfl.  1,206. 


TBI  TRAPEZIUM  OF  OBION. 
[28690.1—  I  HAVE  not  yet  seen  the  first  volume 
of  the  Publication!  of  the   Lick  Observstory,  re- 
ferred to  by  Mr.  Monck  (letter  28668,  p.  189)  ;  bat 


.  .  in,tWTr»L 
the  12in.  refra 

Hamilton,  where  these  would  not  bi 

ialt  objects  with  that  aperture . 


oiPOr"i°B 


.M.r 


With  refei 

recently  picked  up  with  the  Win,  refractor,  I  had  a 
private  communication  lately  from  a  friend  with 
•whom  Mr.  Alvan  Q.  Clark,  the  discoverer,  galled  on 
hi.  way  homo  fr-m  Mmim  Hamilton,  and,  apeak- 
ingof  this  discovery,  Mr.  Clatk  described  the  star 
as  ctiy  faint,  to  that,  being  an  experienced  ob- 
server, it  is  not  probable  that  thia  star  has  been 
Men  before  by  anyone;  bat  we  shall  doubtless 
hear  something  mom  about  it  farther  on, 

Belfast,  April  28.  I.  W.  Ward. 

THE    LATE    LUNAR    ECLIPSE. 

[28691. J— Perhaps  not  the  least  interesting 
aenea  of  (ketches  of  the  various  and  varying 
phases  and  appearances  of  tbe  phenomena  were 
made  by  Mr.  Fornsnder,  of  the  Ceylon  Survey 
Department  (draughtsman),  who,  however,  lays  no 
claim  to  any  knowledge  of  science  or  astronomy. 
In  so  far  as  they  are  accurate,  they  are  probably 
none  tbe  less  valuable  on  that  account,  as  they 
represent,  in  colours,  exactly  what  he  law.  Tbe 
*'  amorphous  mass"  of  colouring  of  the  shadow  in 
the  middle,  spoken  of  by  Captain  Noble  at  the 
nesting  of  the  Royal  Astronomical  Society,  is  well 
shown  in  tba  sketches  by  an  observer  who  tatc  it, 
lint  could  have  no  idea  what  canted  it.  I  saw  it 
myself  distinctly,  but  to  my  eyes,  looking  through 
a  good  field-glass,  the  darker  patch  seemed  to  be  as 
.unstable  in  position  ae  it  was  irregular  in  shape.  I 
thought  I  saw  it  Sutter  rapidly,  and  looked  steadily 
and  often  through  my  glass  to  decide  this  point.  1 
can,  however,  only  say  that  it  inmtd  to  ma  to  move 
and  go  in  and  out  perceptibly. 

Oor  John's  monomania  is  well  known ;  but  at 
therisk  of  being  classed  with  the  other  "  unalter- 
able villelne"  of  science,  I  most  say  that  I  think 
•van  his  common  sense  would  have  been  touched 
had  he  stood  with  me  on  the  morning  of  the  29th 
January  last  watching  this  phenomenon  from  he. 
ginning  to  end.  Practically  I  stood  on  the  eqaator, 
on  the  top  of  a  revolving  ball,  with  a  clear  sea 
horUon  of  aboat  200°  south,  west,  and  north. 
Knowing  the  sun,  from  the  commencement  of  the 
eclipse,  to  be  aa  far  below  tbe  horizon  behind  me 
as  the  moon  was  above  the  opposite  horizon  in  front 
iif  me,  and  watching  the  whole  see-Saw  business, 
as  the  earth  turned  with  me  to  tba  snn,  but  away 
from  the  moon — which,  nevertheless,  had  a  rapid 
eastward  movement  of  its  own  through  tbe  earth's 
■hadow  (well  marked  by  its  ever-increasing  dis- 
tance from  Saturn) — only  an  idiot  conld  have 
refused  the  evidence  of  his  senses,  for  the  truth  of 
the  natural  phenomenon  of  a  rotating  earth  was 
felt  as  palpably  aa  it  was  teen.  B.  W.  J. 


THE    SOUTHERN    COMET, 

[28692.1— CEYIOS,   25th  Maroh,  4h.  4. 

<-  G.M.T.,  24th  Maroh,  lib,.  26m,  pjn. 

ibySswerthall 


lows  : — Place,  ■ 
which,  to  the  unaided  eye. 
•--      In  field-glass  I1" 


im  pared  as  a  3rd 
nucleus  showed  up  as 
irery  bright,  3' 
K.  W.  J, 


COMET    SAWBBTHAL:    ALPHA    (18B3). 

[28693.]  —  KINDLY  allow  me  to  correct  a 
printer's  error  which  got  into  my  letter  [WML  ou 
j.  167). 

For  "  between  8  and  31  Psgaai,"  read  "  between 
Z  (xeta)  and  ill  Pegasi." 

I  suppose  the  two  small  stars  cuuld  not  be  shown 
in  the  tail  so  very  well.  The  two  small  dark  spots 
at  an  angle  of  about  4.V,  with  a  line  joining  the 
three  stars,  represent  tbe  positions  of  the  stars  in 
the  tail  as  seen  here ;  bat  withont  this  explana- 
tion they  will,  in  all  probability,  be  overlooked. 
David  Booth. 

26,  Ssrvia  Mount,  Leeds,  April  23, 

CLEOMEDE9-R  COBONJE. 

J 28694.]— I  AM  glad  to  find  from  "Jason's" 
s  on  p.  79  that  my  letter  of  Dec.  9  laat  was  of 
sue  to  him.  I  fancy  that  the  sketch  1  forwarded 
therewith  must  have  fallen  out  when  the  letter 
was  opened,  fur,  as  it  was  bnt  a  diagram,  I  do  not 
think  there  could  have  been  any  difficulty  as  to 
reproduction.  I  inclose  another  copy.  Perhaps 
Mr.  Stanley  Williams  conld  give  soma  more  infor- 
mation about  this  object.  The  floor  of  Cleomedes, 
under  a  high  light,  presents  varione  interesting 
light  and  dark  markings,  and  "  Jason  "  would  find 
something  for  useful  study  in  them.  I  hope  he 
■will  be  able  to  re-observe  his  "  speotre,"  and  throw 
light  upon  its  snJwtantive  existence,  or  the  reverie. 
Tbe  following  are  ob$errti&ons  al  thai  remark. 


able 


iriable   star   R  Coronas,  made  here,  with 

lsas  or  telescope,  though  generally  with  the 

have  sometimes  conjectured  that  tin 


star  exhibits  minor  fluctuations  of  a  more  or  lees 
periodic  character.  Mas  anyone  else  anything  to 
say  upon  this  point?  Certainly  the  star  exhibits 
alight  fiactnationa.  So  far  aa  1  can  make 


at  maximum  for  long  periods.  The  truth  rather 
seems  to  be  that,  while  at  the  maximum  phase 
(which   phase  continues  during  periods  of  most 

tinnously,  and  exhibits  in  these  11  uctnstions  light 
changes  of  varying  amount.  The  atandard  em- 
ployed ia  my  observations  has  usually  been 
w  Corouai,  rated  at  6'0.  My  observations  do  not 
reveal  any  variability  in  -  Coronie.  Arg.  and 
Heis  agree  in  their  mag.  for  it  (6),  and  it  is  6-2  in 
the  D.M.,  while  the  "  estimated  "  Harvard  mag.  is 
D'9.  The  "  photometric  "  H.P.  result,  however,  is 
higher,  being  6-6  j  but  this  ia  tbe  only  discordant 
nag.  1  have  seen. 

885.  August  14    G'2     Light  orange,  it  6-0 

886.  March     9    0-2 
„         „         27    6-8 


e  below  ir  Corona; 


July       24  full  6  mag.:  I  think  >  jt 

27  6-2 

31  Orange 

August    1  61 

„  2  6-1 


»          ..  16  6-4 

„          ,,  22  6*2 

„  Oct.  19  64  about 

„           „  31  6-4 

„  Nov.  8  6-6 

„          „  20  6—7 

„          „  29  6-3 

„  Dan.  1  8± 

„  28  6  0    Equal  jt  C 

1887.  Jan.  3  6-2 

„          „  19  6-0  or  6-1 


.,  27  6  8 

Maroh  16  6-6 

„  26  64 

„  27  7  mag.  about 

April  13  not  seen  in  o.g 


25     Hardly,  if  at  all,  s 


Glasgow.        8.  Kiiitland  Balrd  Geminlll. 


OCOULTATION  OF  STABS. 

[28695.] — OS  Monday,  April  16,  three  telescopic 
stars  were  occulted  by  the  moon  within  ten  minutes. 
The  first  about  8h.  6m.  (a  passing  cloud  interfered) 
about  130°  from  north  point  (true).  The  seoond 
at  8h.  10m.  40s,  at  about  50°,  and  the  third  at 
8b.  12m.  10s.,  about  20'  from  true  north  point. 
The  position  of  the  moon,  then  Ave  days  old, 
by    the    Nautical    Almanac,    was     at    8b.    R.A. 

i.  48m.  B3'80a.,  the   variation  in    lOmin.   being 


Tbe  occupation  of  y'  Orson:*  was  not 
account  of  clouds. 

The  last  star  to  be  occulted  was  the  origin 
none  of  the   three   are  given    in  Proctor 


METEORIC     DEBBI3    IN     THE     1 
ATMOSPHERE. 
[28696.1— DR.  Buhdek  (p.  169)  thinl 
is  not  probable  that  any  great  quantity  of 

with  the  earth's  atmosphere  of  a  great  qu- 
meteoric  particles  would  b-   — 
lug  phenomena  of  oombui 


,..!,]«„ 


the  light  of  a 

liib-iusgurii 

d«  «j«  -jy^' 

;rom  the  consideration  tha 

of  a  mile,  appear  only  a  little 

A  firsl-magni' 

s  (according 

to  Pogaon's  at 

ale)  one  hundi 

sixth-tuagn 

tude  star;  thei 

ncandeacent 

anceof  100  mil 

only  appear 

is  a  sixth  -magnitude  star  if 

with  a  light  s 

bout  eqaal  to 

that  of  an  elect 

of  loo  iiaadic 

h^mosph 

only  tbe  larger 

enter  the  ear 

70  miles  abo 

that  few  of 

appear  in  the 

distance  than 

jretty  safely 

a  meteor  wnic 

visible  to  the 

naked  eye  is 

larger  than  th< 

of  the  carbon 

s  which   is  I 

endercd  incaad, 

an  arc  light  of  100  oandles 

power.      For  tl 

spheric  absorption  has  to  b 

taken  into  ace-. 

a  mass  of  car 

used  fur  electi 

iriren  into  v 

spoor  than 

ther  substance 

lented  upon.  Again,  U 
of  the  electric  light  is  not  exposed  to 
mendoui  bouibardmeut  of  cold  air,  whip 
tend  greatly  to  accelerate  the  disintegt 
meteoric  bodies  in  their  passage  through 
as  well  as  to  cool  their  surface  by  removinj 
exudes  sent  matter  as  rapidly  aa  it  is  forms 
To  all  except  exceptionally  keen-eyed  u 

limit  of  vision,  and  such  a  flint  point 
would  probably  not  be  seen  if  it  were  . 

bodies  smaller  than  the  incandescent  em 
oarbnn  of  a  100-candle  power  electric  lam 
enter    the  earth's  atmosphere  withont  at 


.ere  in  great  numbs:  .    .  . 
iservers  know,  especially  those  ' 


iilyin 

ave  frequently  beet: 

aol  iceJ  and  spncul  .t 

bserved  differences 

if  ilia 

xplained  bydifferen 

e  amount  of  t 

I  dust ;  but 

bat  this  ia  a  vary  pr 

sable 

'e  have  evidence  showing  tb 

neteorio  particles  encoun  tere 

1  does  rary  fn 

When  the  earth  passed  through  the  ta. 
great  oomet  of  1861  no  meteoric  display  a 
general  attention ;  only  three  obeervere- 
Australia,  one  at  Liverpool,  and  the  lati 
Webb  at  Hard  wick— noticed  anything  ex 
nary.  It  was  not  known  at  the  time  Wat  i 
passing  through  the  tail  of  the  oomet,  or  i 
more  observers  would  have  noted  the  faint 
of  light  in  the  heavens  which  these  three  el 
noticed,  and  identified  as  connected  with  tl 
cornel,  because  all  tbe  streaks  pointed 
nucleus,   and    slowly   moved    amongst   ta 


i   like   t 


s  of   I 


watobed  by  the  English  observers,  who  not 
phenomenon  ia  the  evening  after  the  ea 
passed  through  the  centre  of  the  tail :  w3 
Australian  astronomer,  who  observed  a  fei 
earlier  as  tbe  earth  was  entering  the  tail,  sa 
open  out.    The  streaks  of  light  i 


r  of  the 
renly  distributed,  tbe  slight  ■; 
ic  illumination  of  tha  heaven 
IV.  escaped  U, 


lend  i 


1     l.« 


jttle  at  present  as  to  tl 
occupied  by  the  debris  of  meteors  in  failii 
tbe  upper  atmosphere  to  tbe  earth's  suifai 
judging  by  the  time  during  which  ah*  dm 
Krakatoa  remained  in  the  upper  air,  it 
probable  that  fine  dust  takes  many  month! 
a  year  or  two,  to  descend.    We  have  only  to 
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•lulu  down  dnriog  the  wni  period,  and  there  will 
BMHUiil;  be  an  accumulation  of  meteorio  de'brin 
in  the  upper  air  which  might  sensibly  affect 
absorption,  and  colour  the  light  which  temchei  the 
surf eae  of  the  eolipwd  moon  after  pulling  through 
-     ■—-■upper    * 


*/ 


.  Oowper  Harvard. 


XTBFIBOBB— PHTSIOAL  ABEHHATION 
AND    DISTOItTION. 

[28697.]— B't  propose  to  explain  the  effect  of 
the  two  kinds  uf  spherical  aberration  mentioned  in 
letter  28579. 

Let  A  be  i    .  . 
an  object-glass  whose  centre  ii 


i  AO 


\p. 


I     .1 


■od  produce  it,  then  an  image  of  A  ie  formed 
somewhere  on  thin  line,  aa  at  a.  Let  this  line 
produced  meet  in  K  the  eye-lens  who»  centre  it  at 
C,  end  whoae  sxii  ii  in  the  line  O  C.  Kow,  if  the 
eyelens  had  no  aberration,  all  rays  from  O  would 
be  refracted  to  a  common  paint  E,  which  is  named 
■  the  "  ocular  point."  and  the  virtual  image  of  a  will 
lie  somewhere  in  St  produced  backward.  It  will 
also  lie  in  C«  produced ;  therefore  it  lies  in  the 
Intersection  of  Kt  and  Co,  ai  at  P. 

The  above  ie  (ianot'e  construction;  but  he  has 
not  followed  it  up  to  show  what  will  be  the  form 
Of  the  image  PM  of  ab.  However,  it  ma;  easily 
be  shown  that,  according  to  thii  construction,  when 
the  thickness  of  the  lens  is  neglected,  it  will  be  * 
straight  line,  when  at,  is  straight. 

(If  the  Editor  pormiU,  I  will  send  a  dsmonstr.- 
tion  of  this  in  another  letter,  in  a  form  applicable 
to  other  purposes  betide  the  present.) 

This,  then,  is  what  will  he  the  form  of  the  image 
supposing  that  AO  K  is  refracted  by  the  eyelent 
without  aberration.  Inconsequence  of  aberration, 
however,  it  will,  as  a  matter  of  fact,  be  refracted 
to  some  point  D  nearer  to  C  than  E  is,  and 
quantity  D  E  is  what  we  called  the  "  real  "  ab 
tton,  inasmuch  as  it  is  the  aberration  from  a  real 
fawns  E,  and  itseffeot*  are  easily  seen,  for  if  DK  be 

Sued  and  produced,  it  will  meet  Va— not  In  P, 
t  in  some  point  a  good  deal  further  off,  as  at  (J, 
so  that  the  image  will  be  no  longer  a  straight  line 
resembling  at,  only  magnified,  but  it  will  be  dis- 
torted into  a  curve,  and  the  quantity  PQ  il  called 
the  "linear  distortion." 

Moreover,  the  effect  of  removing  P  to  a  greatei 
distance  will  be  that  when  the  instrument  it 
focused  for  distinct  vision  at  the  aentre  uf  thi 
field,  Q  will  be  out  of  focus,  end  very  cunsiderabl) 
so,  thereby  producing  an  eve r-inorci sing  indis 
tinotnees  aa  we  approach  the  edge  of  the  held. 

Nor  is  this  the  only  effect,  for,  as  KDC  ii  greatei 
than  KEC,  the  image  will  subtend  a  greater  angl< 
then  U  it  were  similar  to  a  4.  There  will,  therefore 
also  bo  what  is  called  "  angular  distortion";  foi 
example,  the  image  of  a  square  will  not  be  seen  as 

■  square,  but  *e  a  figure  with  carved  sides  co 

towards  the  eentre.  It  is  this  aberration 
therefore,  which  introduce!  distortion  of 
kinds,  neither  of  whioh  would  exist  but  for  it 

It  Ie  a  great  gain,  therefore,  when  we  ci 
anything  to  remedy  this  "  real  "  aberration  , 
make  the  image  more  distinct,  and  more  like'  the 
object,  instead  of  looking  like  a  caricature  of  it. 
The  most  effectual  way  of  doing  so  will  be  by 
using  a  composite  lens,  corrected  for  distinct 
spherical  aberration,  like  an  04.  It  is  also 
partially  remedied,  but  not  so  completely,  by  a 
Hnvghenian,  which,  however,  haa  the  advantage  of 
giving  a  much  larger  held,  and  a  still  better  result 
may  be  got  by  two  composite  lenses,  as  mentioned 
in  the  letter  of  "  Prisma tique,"  Aug.  5. 

As  to  the  effect  of  the  "  virtual  "  aberration,  it 
ie  obvious  enough,  and  so  it  will  suffice  to  remind 
the  reader  that  it  ii  the  aberration  of  the  dotted 
rays- whose  origin  is  at  a.  W.  Or.  Penny. 

MTBPIBOBS-SATVBH. 

[18698.]— I.V  looking  back  through  a  number  of 
old  volumes  of  "  B.M."  at  the  various  communica- 
tions upon  astronomical  eyepiece*,  I  have  been 
■truok  with  the  fact  that  In  many  instances  their 
action  has  been  studied  under  impossible  oondi- 
MOM— that  is,  conditions  that  cannot  obtain 
In  praotioe —  the  rays  being  often  shown  iu- 
•sBginf  span  the  first  surface  of  the  field  lens  from 


irectioni  that  no  mirror  or  object -glass  ever  could 
send  them  ;  and  then   we  are   treated  to  a  long 

serve  rather  to  mystify  and  confuse  than  simplify 
and  explain,  and.  being  based  on  non-natural  data, 
are  of  no  real  value. 

I  think  the  manner  of  action  of  the  lenses  of 
any  eyepiece  can  be  well  comprehended  without 
mathematical  funnels  and  with  simple  reasoning. 
Let  us  considsr  the  notion  uf  tbe  ordinary  Huy- 
ghenian. It  is  evident  that  an  image  must  be 
formed  in  the  focus  of  the  eye-leni  under  all  con- 
ditions, and,  therefore,  the  problem  becomes  mors 
especially  one  as  to  the  action  of  the  field-lens. 
Now,  in  regard  to  the  spherical  aberration,  it  will 

two  lenses — one  central  and  the  other  an  annular 
margin  only.  Then  the  central  inner  lens  will 
have  a  longer  focus  than  the  outer  ring,  and  also 
will  form  a  smaller  image.  The  rays  from  margin 
cross  sooner  than  from  centre,  and,  therefore,  im- 
pinge again  nearer  the  margin  of  eye-lens,  thus 

adjusted  for  the  least  circle  uf  aberration  of  the 
crossing  rays,  and  we  that  see  that  we  got  a  larger 
image  than  we  should  if  the  sphanaal  aberration 

is  increased,  and  spurious  discs  larger  than  with 
a  single  lens.  Now  to  look  at  the  ohromatic 
aberration.  It  is  evident  that  the  bine  raya  will 
be  bent  more  than  the  red,  and  therefore  the 
whole  field-lens  will,  with  an  achromatic  pencil 
converging  upon  it,  make  a  smaller  blue  image  a 
little  nearer  the  field-lens  than  the  corresponding 
red  image — that  is,  the  blue  rays  will  cross  sooner 
than  the  red.  The  result  of  this  is  that  the  blue 
rays  reach  tbe  eye-lens  nearer  the  margin  than  the 

since  the  outer  part  is  more  strongly  refractive 
than  the  inner,  and  thus  we  get  the  partial  com- 
pensation   which    makes  the  Huyghenian  nearly 

In  Vol.  XXIX.  letter  1.1597,  "A.  J.  H."  gave 

particulars  of  a  form  of  e.p.  consisting  of  the  ordi- 
nary Huyghenian  lenses  with  the  addition  of  a 
plano-concave,  all  adjustable  as  to  distance  apart. 
Considering  its  action  as  above,  it  seems  to  me  it 
should   introduce   compensation  fur  the  spherical 

..l :  _. .    ,l-  ..   1  j  1 ,  praa«at e,a 

free    from 


end  by  a  yoke,  an  armature  in  front  being  used 
__-"mako  and  break."  He,  however,  abandoned 
the  idea  on  account  of  a  statement  by  "  Sigma  "  to 
the  elieot  that  though  horseshoe  magnets  have 
greater  attractive  power  at  the  pules,  they  have  not 
ich  an  extended  inflnence  as  bar  magnets.  In 
ther  words,  "  Sigma  "  meant  that  in  a  Ijjr  magnet 
ie  ixleiil  of  magnetic  field  is  much  greater  than  in 
horseshoe  magnet,  the  lines  of  force  in  tbe  first 
case  being  scattered  all  around  from  either  pole, 
while  In  the  second  they  are  concentrated  into  the 
small  space  between  the  poles. 

'  would  point  out  to  Mr.  Harconrt  that  the  very 

.ing  the  max.  No.  of  lines  of  fore*  to  thread 

mgh  the  helix  of  wire. 

re  don't  want  any  external  field  at  all ;  our 
object  is  not  to  have  the  "  field  "  sprawling  all  over 
he  place,  such  aa  would  give  good  "  mag.  figures," 
,nd  whioh  means  su  many  lines  of  force  running  to 


—  Jtt,  "  Engineer,  Covan  "  (p.  148),  refers  me  to 
Jan.  0,  188$,  where  he  expresses  surprise  that  a 
closed  magnetic  circuit  is  nut  used  in  "  Ituhmkoiff 


taining  a  perfect  magnetic  circuit,  but  necessitating 
the  use  01  a  separate  commutator. 

My  second  letter  and  sketch  (Ap.  SO),  though 
appearing  after  hit,  were  in  reality  sent  in  before 
(ciJc  date,  Ap.  9). 

*"  will  be  seen  that  without  introducing  any 
rial  resistance  into  the  magnetic  circuit,  the 
sity  for  separate  eummutator  dues  not  exist, 
sores  and  back  yoke  should  have  been  drawn 
thicker. 
May  I  ask  "  Engineer,"  Mr.  Maroourt,  and  onr 
her  competent  electricians  to  join  me  in  this 
nsade  against  the  present  unscientific  form  ? 
I  have  not  yet  been  favoured  with  any  criticism 


ipherical  aberration,  lea' 
tanding  for  the  eye-lens 
lied  one  of  thess  e.p.,  I  d 


Dg     JUI 


gives  smaller 
,  ,  and  with  the 
further  advantage  of  a  considerable  range  of  power 
in  one  eyepiece.  There  is,  however,  a  loss  of  light 
from  the  third  lens. 

In  letter  223HU  Mr.  Penny  proposed  an  eyepiece 
composed  of  a  planu-oonvex  and  plano-concave  of 

cannot  make  anything  of    this.      The  distortion 
seems  increased,  not  diminished,  as   he  claims,  and 

inches  away  from   the  eye-lens — a  condition  both 
unpleasant  and  incompatible  with  steady  vision. 
I  see    Dr.    Terby   on  nsing  higher  powers  and 


-    dehuii 


tbe  ' 


than   straight.      I   believe  the  opinion  thi 
curved,  and  the  variation  in  tbe  curve,  is  simply  the 
result  of  a  sort  of  self-deception  combined  with 

leld  of  a  distoi 
piece.  It  is  examined  with  too  low  a  power,  and 
the  observer's  anxious  desire  to  tee  something  com- 
bined with  tbe  well-known  fact  that  a  straight 
line  adjacent  to  a  enrva  often  looks  curved  itself 
creates  the  idea  of  concavity.  I  have  no  doubt  Dr. 
T.  will  also  find  that  his  •nanti  lombrti  on  the 
crape  ring  are  another  mistake  due  to  bad  defini- 
tion or  defects  in  his  own  eye.  It  seems  to  have 
escaped  observation  that  last  year  when  first  men- 
tioned these  irregularities  escaped  notice  until  the 
planet  was  far  past  oppuaitioc  and  rapidly  linking 
In  ths  west.  That  they  have  been  seen  ainca  by 
several  other  observers  is  explicable  -  " 
manner  as  tbe  observation!  uf  nun- 
by  even  practised  observers.  It  sesmi 
nature  to  sec  whatever  we  are  told  is  there.  London 
air  does  not  permit  one  to  be  positive  in  tech  deli- 
cate matters  aa  the  orape  ring ;  bnt  ths  phenomens 
would  have  to  be  of  astounding  magnitude  to  be 
visible  here  at  all,  and  rapid  changes  require  very 
strong  testimony.  We  are  not  dealing  with  I 
cricket  ball,  but  a  hugh  globe.  If  some  of  the 
alterations  in  the  ring  system  we  have  had 
described  were  real,  they  must  have  shattered  the 
whole  to  fragments.  B.  Holm.ee. 


i 28699.]  —  I  AM  obliged  to  Mr.  Harconrt  and  . 
ngineer,  Govan."  for  directing  me  to  their  prior 
ittera  on  this  subject.  Mr.  Haroourt  (Dec.  14, 
188)  suggested  the  use  of  two  wire  cores  united  at 


t  theydi 


1  thsp 


t  absurd  style  of 


formers  (ride  Ap.  6  >. 

W.  Perron- Mjsy oo ok,  A.S.T.B. 
Church-road,  Homsrton,  E. 


IRS  "PLANBT"  LOOOMOTIVB. 

[28700.]— SEEISOa  letter  (28530)  requesting  a 
fetch  of  the  ':  Planet,"  I  beg  to  inoluae  same,  and 


*^^ 


was  carried  on  four  wheels,  leaders,  3ft.  in  dia- 
meter; drivers,  Aft.;  distance  between  wheel 
centres,  6ft,  i  length  of  engine,  lift.;  boiler, 
6ft.  Bin.  long,  and  3ft.  diameter,  containing  139 
tubes  Ijin.  diameter;  heating  surface  of  firebox, 
B7ift,;     of  tbe    tubes,    870ft.;     cylinder*,    llin.j 

fiiston  stroke,  [Sin.;  weight  of  engine  empty,  8  tons  ; 
ceded,  9  tons  ;  Under,  4  tons— total  weight,  13  tons. 
This  engine  took  a  train,  70  tons  in  weight,  from 
Liverpool  to  Manchester,  in  2  hours  39  minutes,  on 
ths  4th  Dec,  la30.  The  greatest  speed  attained  on- 
level  ground  wae  lot  miles  per  hour.  B.  8. 

OVSKWOBK. 

[28701. J  —  Voua  correspondent  calling  himself 
"  A  Yachtsman "  (letter  1 S566)  should  be  mede  to 
1  the  Metropolitan  Underground 


Raili 


might  a 


knowledge  of  what  he  is  talking 
about,  write  again  to  the  ENGLISH  MECHANIC, 
stating  how  he  liked  it,  and  whether  he  would  care 
for  another  ten  years  to  try  longer  hours. 

That  ii  the  dreary,  monotonous  life  the  improve- 
ment of  whieh  be  is  doing  his  beat  to  prevent,  and 
which  ia  made  more  dreary  in  the  majority  of  *■« 
by  the  knowledge  that  it  must  probably  go  on 
only  for  ten  years,  but  no  til  the  and  of  exist* 

The  sailor's  lot  is  no  doubt  hard,  as  "  A  Ts 
man's  "  man  could  probably  tall  ns  fax  better 
be  ;  but  the  remedy  ii  to  try  and  improves  I 
to  prevent  other  Improvement.    "  A  YaohtnL 
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hiinsslf  alio  does  not  appear  to  know  much  prac- 
tically of  what  even  that  ii  like.  He  does  not 
endure  the  hardship.  If  ha  had  the  slightest  tense 
of  manliness,  therefore,  he  would  see  that  a  latter 
like  his  comes  with  a  very  bad  grace  indeed  from 
an  effeminate  bring  who  ajwardly  goes  snugly 
down  below  while  his  men  "would  be  on  deck  all 
night,"  and  then  wakes  Dp  refreshed  in  the  morn- 
ing to  write  letters  to  the  Bscush  Mkch.vsic 
on  a  subject  about  which  from  personal  axperienoe 
he  haa  not  the  remotest  conception.  Patience  ma; 
be  a  virtue,  but  there  is  a  limit  to  all  things. 

An  Employer,  who  In  Kino  a  Kan. 


does  not  seem  to  me  to  have  grasped  this  subject 
from  an;  point  uf  view.  Mr.  Stretton  has  already 
sat  him  right  from  the  point  of  view  of  safety  to 
the  railway  travellers ;  let  me  point  ont  to  him 
that  be  does  not  know  what  "  overwork  "  is.  It  is, 
no  donht,  true  that  masters  and  orews  of  vessels 
sis  often  compelled  to  keep  at  work  for  long 
periods  of  time;  but  let  "A  Yachtsman"  try 
working  in  a  factory  at  the  same  monotonous  de- 
tails from  Monday  morning  until  Saturday  night, 
from  year's  end  to  year's  end  without  cessation 
{beyond  a  few  bonis  for  sleep)  or  respite  foi 


'.    holiday,   a 


■he    will     then    know 
Intbeordiua 


there  is  no  "  overwork  "  where  there  ia  variety  of 
occupation — no  matter  how  long  the  eyes  are  kept 
open.  Hun.  Dor. 

MlOEOSaOPIOAL. 

[28703.] — In  answering  the  question  of  "A. S.  L." 

(letter  28043),  it   ia  neoeasary  to  ask  whether  an 


*iT6 


noh  of  a 


microscopes']"  Di 
"Relation  of  Po< 
power  of  30  to  the  inch  is 
for  a  telescope  object-glass,  and  adds  tbat  if  you 
apply  a  power  of  30(1  to  a  3in.  object-glass  on  a 
fixed  star,  it  shows  s  decided  disc  ;  bat  when  the 
same  power  of  300  is  used  with  a  'Jin.  aperture  the 
disc  at  once  vanishes  to  a  point,  thai  proving  it  to 
be  spurious.  As  this  seems  to  dispone  of  the  value 
of  ■  corresponding  power  being  applied  to  the 
microscope,  it  only  remains  to  determine  the  happy 
mean  between  objective  and  e.p.  as  applied  to 
microeoupio  vision  only. 

If  I  may  use  my  own  experience  as  a  guide,  I 
should  say  the  happy  mean  would  be  the  one  that 
brings  up  the  power  of  a  dry  object-glass  of  large 
aperture  lo  about  800  to  1,0U0  diameters,  and  that 
of  an  oil  immersion  to  about  l,oO0,  and  would 
vary  in  proportion  to  the  fuous  of  the  objective 
need.  With  the  Zeiss  spoohrnmitio  jin.,  for 
instance,  1  can  me  an  e.p.  of  18  power  with  great 
advantage,  bringing  it  up  to  88o  diameters,  being 
the  proportion  of  '",„ ;  with  a  very  fine  |iu.  by 
Swift  and  Son,  of  about  the  same  aperture,  I 
generally  use  an  e.p.  of  12  power,  nuking  about  a 
1,000  diameters,  or  the  proportion  of  "/*,;  while 
with  a  I'jin.  oil  immersion  I  restrict  myself  to  an 
e.p.  powerof  8,  making  1,600  diameters,  being  the 
proportion  of  ",',..>-  These  appear  to  me  to  be 
maximum  figures,  beyond  which  it  serves  no  useful 
purpose  to  go,  and  indeed  on  objects  like  organisms 


brilliancy  to  the  i 


Of* 
e.p.  in 


e  than 


isible  to 
any  I  h 


breaking  ...._  .,    ,  „.__,.. 

thereby  except  size  at  the  expense  of  light, 
estimating  the  value  of  magnifying  power 
should  be  remembered  that  nothing  haa  yet  b 
discovered  that  exceeds  the  1-200,000  of  an  intl 
thickness,  and  this  can  be  easily  seen  with  a  pn 
of  800  diameters,  provided  the  angle  of  light  f ; 
the  object  is  sufficient  to  stimulate  the  optione: 
With  regard  to  the  '  '„in.  of  Smith  an  J  r'  -  ' 
a  dry  objective,  and  consequently  un< 
and  I  can  see  nn  utility  whatever  in  n  ._ 
glass.  To  me  it  is  bnt  a  commonplace  of  micro- 
scopy to  say  that  yon  oan  draw  out  no  more  ligbt 
from  one  end  of  the  tnbe  than  can  bo  got  in  at  the 


■on'.a" 


Other. 


mdth 


1  lis 


power  of  a  dry  objective  being  I-M.000  to  the  inch, 
and  in  practice  much  less,  what  is  the  use  of  a 
glass  tbat  gives  2,000  diameters  with  the  lowtst 
eyepiece,  when  you  oan  see  well  all  that  can  be 
sssn  with  such  a  glass  with  less  than  1,000  ?  The 
result  can  only  be  to  give  a  dull  Held  instead  of  n 
brillitnt  one,  and  to  elebtroy  that  crispness  of  image 
which  is  such  a  delight  to  the  eye. 

When,  however,  you  come  to  an  objective  such 
-s  so  oil  immersion  */is'n,|  you  cui  push  the  lnag- 

'_-•»(  power  Vi  I. WU  "diameters,  nut  because  the 

1    consequently  a  oapacity  to 


a  sh  r 


a  glass  of  tbe  larger  focus  but  the  same  aperture, 
and  they  explain  it  by  saying  that  the  trouble  of 
correcting  for  the  longer  focui  is  greater. 

I  had  no  moans  of  comparing  the  Jin.  with  the 
jin.   uf  the   same   aperture,   it   being  "Hobson's 

tin.  will  certainly  nut  work  on  a  shorter  tube  than 
10in.,  and  the  correction  collar  is  for  different 
thickness  of  cover-glass    only.      An   English  ob- 

reetion,  and  I  can  use  my  /[in.  with  advantage 
from  Gin. upto  11  in.  or  12iu.  oy  shifting  the  cor- 
rection collar  j  but  I  believe  the  apoebromatics 
have  more  lenses,  and  perhaps  that  would  account 
for  the  limited  range  uf  adjustment. 

T.  F.  8. 

[28704.1— MAST  thanks  to  Mr.  Nelson  for  his 
kind  reply  re  aperture.  His  comments  ancnt 
dark  ground  illumination  with  the  Abbo  illumi- 
nator puzzled  me,  till  on  referring  back  to  my  note 
I  saw  that,  either  by  my  own  carelessness  or  by* 
printer's  slip,  the  word  "scarcity"  had  been  dropped 
— I  had  meant  to  say  "  I  can  '  scarcely  '  get  dark- 
ground  illumination,"  ic,  and  thence  I  drew  the 
logical  inference  that  the  aperture  of  the  glass  in 
question  must  at  all  events  be  over  X.A.  l'O.  How- 
ever, on  making  a  fresh  trial,  and  this  time  taking; 
care  to  use  rays  parallelised  by  means  of  a  bull's- 
eye  (I  seldom  take  this  trouble  with  the  Abbo,  as 
it  works  so  well  without),  I  now  hod  1  cannot  get 
any  perceptible  approach  to  darkgronnd  illumina- 
tion at  all.  But  as  the  eSeot  of  using  parallelised 
rays  is  to  siring  the  focus  of  the  condenser  closer  to 
the  object  (the  front  lens  of  the  Abbe  touching  the 
slide,  only  the  thinnest  film  of  oil  intervening), 
and  consequently  to  bring  still  more  marginal  rays 
into  action,  it  seems  that  this  experiment  contra- 
dicts what  I  stated  in  my  last.    I  oan  only 


I  had  n 


;e  of  thi 


ig    objad 
theory),  so 


CERTIFICATES  FOR  ENGINE-DRIVEM. 
[28706.]— IK  my  letter,  Nu.  28002,  page  125,  is 


All  this  only  further  confirms  my  estimate  that 
the  aperture  of  the  i'4  is  u-rll  over  N. A.  l'O.  I  may 
here  mention  that  tne  water  angle  I  gave  (127') 

front  lens  was  very  distinctly  too  list,  and  IBS"  and 
MO',  when  it  was  more  than  a  hemisphere.  Now, 
even  discarding  '10  of  aperture  for  chance  sonrces 
of  error  not  recognised,  ought  not  an  objective  of 
N.A.  108   to  resolve   Amphipleura  p ell ucida with 

Nut  that  I  am  very  anxious  to  resolve  diatoms. 
One  naturally  likes  to  try  a  newly  purchased  leus 
in  all  ways. 

I  am  extremely  sorry  to  see  Mr.  Nelson  call  in 

Juestion  the  undoubted  advantages  uf  penetration, 
n  the  surgery  in  which  most  of  my  days  are  passed 
there  is  an  old  Hartnack  and  Prsxmowski's  micro- 
scope with  objectives  4  and  7.  Tbe  latter  is  an 
old-fashioned  triplet — its  angle  is  85*,  and  piwer 
about  j.  Now,  this  objective  has  much  penetration 
(oblique  rays  making  objects  stand  ont  as  if  seen 
oinacularly),  a  Hat  held,  and  long  working  distance 
—works  well  with  thick  cover  glasses.  I  use  it  con- 
stantly for  the  palhologiual  work  of  which  I  do  a 
great  desl,  and  find  it  admirable  in  virtue  of  the 
try  qualities  Mr.  Nelson  seems  to  despise.  Com- 
.  _ .  i  ._:.!__  r,..:_.  „  ._*  _     own<  j  often  give  the 


i    pow 


the    preference 


:dic.il  men  who  have  to  mount  specimens  of 
fluids  and  tumours,  itc,  rapidly  and  roughly,  and 
to  rapidly  "spot"  the  nature  of  the  specimen,  will 
always  bear  witness  to  the  advantages  *f  low  angle, 
penetration,  and  long  working  distance.  I  sincerely 
hope  that  many  first-class  optioians  will  not  follow 
Zeiss'*  changed  lead,  a*  exemplified  by  tho  ominous 
list  uf  apo chromatics  quuted  by  Mr.  Nelson. 

Frasj.  D'Agen. 


:70i.]-  I  All  glad  to  find  tbat  Mr.  Nelson 
-sea  ray  suggestions;  in  foot,  bis  letter 
28072)  ia  almost  a  paraphrase  of  my  own  letters, 

No*.  2dol0  and  28013.      I  do  not.  however,  see  that 

"  100  per  inch  "  in  telescopi 


moderate  aperti 


o  be  the  limit  with 


■  bject-glassf      __ 
perfectly  as  possible. 

Mr.  Nelson,  in  fact,  ii  . 

"  suggest*,  a   precisely  equivalent 
;npe  objectives  in  saying  no  lens 
ought  to  be  pressed  more  than  ten  time*  its  initial 

If  this  ia  right,  our  leading  opticians  must  be 
woefully  mistaken  in  making  eyepieces  tbat  bring 
np  tho  total  magnification  of,  say,  £>  to  10,000, 
which,  I  notice,  is  the  figure  given  in  a  list  that 
"      before  me.     So  far  as  my  own  experience  goes, 


;ainly  i. 


kther 


d  by 


f  the  deepest  eyepieces  supplied  by  a  few 

makers,  and  I  find  that  1,800  with  an  .<  gives  me 
about  the  best  working  limit,  thus  confirming  Mr. 
Nelson's  remark.  Mr.  Nelson's  criticism  of 
nominal  "quarters  "that  were  really " sixths "  may, 
I  hope,  induce  some  practical  optician  to  defend 


"!" 


if  t  from  what  amounts  to  a  charge  of  obtaii- 
lonay  by  incorrect  representations. 
__  the  ease  of  objectives  "  with  correction,'-  the 
power  will  be  varied  by  altering  the  correction  so 
that  if  the  equivalent  foeni  is  marked  on  them,  it 
should  be  stated  whether  such  foo us  ia  for  uncovered 
objects  or  for  a  definite  thickness  of  cover  glass. 

cation  given  in  the  opticians'  lists.  I  had  ub 
served  the  same  thing,  and  was  therefore  careful  to 
state  that  the  table  I  gave  was  deduced  from  an 
inch  objective.  The  making  a  ,'„  of  66"  magnify 
with  a  No.  1  eyepieoe  IBS,  while  a  {.,  of  95"  magni- 


rs1" 


■r  all  objective*,  from  the  1(  tothe 

«...  »r«  a   x  is,  20,  25 ;  bnt  for  the 

;  and  for  the  4b.,  1, 


ippose  that  the  different  con- 

'of   the  low-power  objectives  alters  the 

"    focus  with  reference  to  that 


i  uf  tho  baok 


•H*  the  i  " 


>  matter  cleared  nj 
;  but,  with  sutper 
cheaper  makes  of 

in  freedom  from  vi 


:  dictum   will  fall  t 


i  at  all,  nevertheless  (notwithsti 


jMe 


uf  e: 


ted  out 


a  speak  cither  for  or  against  tbe 

re  until  it  was  clearly  known  what  kind  of 
lation  the  men  would  be  required  to  pass; 
so  tbat  it  would  lie  impossible  fur  some  of 
it  practical  engine-drivera  in  the  country  to 


n  your  las 


187,  I  observe  the  Ik; 

_     Commons  ref  need  the 

econd  reading  by  147  votes  U  Oo.  1  listened 
ttentively  to  tbe  debate,  wbicb,  however,  was  of 
he  most  tame  and  uninteresting  character.  Those 
appear  *  - 


able  to   b 

ing  forw 

rd  any  reason  why  such  a  law 

Si 

.   Michael     Hicks-Beach 

clearly  pa 

that 

of  the  07  casea  of  explo- 

would  bo  touched  by  till 

Bill.    To  tba 

statement  there  was  aid 

ould  be  n 

reply. 

It  is 

very  possible  that  few,  or 

irobably  i 

llill  roalh 

one,  uf  t 

inborn  who  supported  the 

knew  it 

ct,  or  why  it  was  inlro- 

stead  of 

iplosftIM 

it  was  a 

Oil 

tu  prevent  engme-driTSri 

■a  i  a  second  time.tl 


ipending  tbe 

If  anything  c 
of  explusiuus,  b 


(ai^alWi 


which 


Clem 


40,  Sine  Coburg-etruHl,  Leieeiter,  April  28, 

(1RABIENTS. 
[2*7117,] --WOULD    any  practical    railway  ensi- 
leror  surveyor  woo  is  a)  familiar  with  the  sub- 
ject a*  Mr.  Buns-Marten,  uf  New  Zealand,  appears 
tu  be,  tell  me  candidly,  if  he  wore  called  upon  to 

Sive  evidence  before  a  Committee  of  the  Hunse  of 
uiumons,  or  put  upon  oatli  in  any  law  court  in 
England,  and  required  tu  describe  upon  a  sheet tf 
foolscap  a  section-diagram  uf  the  loo  miles  from 
1'etcrl.urough  to  Donoaiter,  would  be  draw  it, 
with  it*  imperceptible  "  ni-a**  and  "dawns,"  in  a 
until   line  from   end  to  end,  or  would  he  ae- 

liuatiou  uf  0,100ft.  from  a  tangent  line  jjin- 
ic  curve  at  either  extremity?  Is  there  any 
leer's  office  in  the  whole  United  Kingdom  tbat 
utes    a   section- diagram    which    conveys   ihe 
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should  be  the  shape  of  one,  or  two.  or  three  hundred 
mile*  of  iron  rails  ?  "  Oh,"  says  he,  "  to  the  eye  of 
eommon  sense  a  level  surface  is  a  hat  surface ;  bat 
our  superior  intelligence,  of  course,  would  desaribe 
*uck  a  'level*  ai  a  curvature."  And  he  smilingly 
assures  the  engineer!  who  planned  and  confitructed 
the  railway  that  the  MOOft.  decline  mutt  exist  on 
the  laid  160  miles.  Only  it  is  not  to  be  looked  for, 
but  simply  taken  for  granted,  out  of  respect  to  Sir 
Isaac  ftiewton ! 

I  cannot  and  will  not  believe  that  the  scores 
and  hundreds  of  practical  men  who  know  the 
shape  of  railways  as  well  as  they  do  their  right 
hand  from  their  left  are  all  conspiring  to  conceal 
the  truth,  and  afraid  to  say  whether  my  view  of 
the  subject  is  right  or  wrong.  Would  it  not  be 
much  more  creditable  to  those  who  are  opposed  to 
my  remarks  if  they  would  render  all  further  dis- 
cussion unnecessary  by  specifying  some  conclusive 
proof  that  all  practical  experiments  fully  justify 
the  popular  theory  ?  It  is  very  easy  and  sounds 
very  well  to  make  a  "direct  challenge."  But 
neither  "  Sigma  "  nor  anyone  else  has  referred  to  any 
proof  at  all  bearing  on  the  subject.  It  is  surely 
not  incumbent  upon  me  to  profess  acquaintance 
with  stellar  physics  in  the  Antarctic  regions! 
TUere  is  a  degree  of  common  justice  and  impartial 
dealing  which  every  correspondent  may  consider  his 
due.  There  is  no  one  who  would  more  readily  confess 
himself  beaten  than  I  would.  But  it  is  not  courteous 
to  say  "  my  letters  are  hardly  worth  space,*'  simply 
because  I  do  not  feel  called  upon  to  acquiesce  in 
meeting  "challenges"  which  are  not  intelligible 
or  calculated  or  intended  to  promote  the  truth.  I 
do  not  for  a  moment  snppoBe  that  any  offence  is 
meant ;  but  the  subject  is  sufficiently  important, 
and  the  mere  fact  of  my  being  ao  considerably  in 
the  minority  ought  to  entitle  me  to  every  con- 
sideration. If  I  am  defeated,  let  it  be  done 
openly,  and  no  complaint  shall  be  made  by  me ; 
but  till  I  am  made  to  understand  what  corre- 
spondents like  Mr.  Rous-Martin  mean  by  giving 
suoh  and  such  a  line  is  "virtually  level,"  ami  my 
opponents  can  produce  from  two  to  twenty  prac- 
tical men  who  will  undertake  to  show  that  "  virtu- 
ally level "  distances  are  demonstrably  curve.*,  can 
I  be  expected  to  abandon  my  convictions  merely 
for  the  sake  of  allowing  my  opponents  to  claim 
the  victory  ?  If  so,  there  is  an  end  to  all  diseus- 
*i°n*  John  Hampden. 

FLAT  EARTH  v.  BOUND  EARTH. 

[28708.]— YOUR  excellent  remarks  in  this  week's 
number  on  Mr.  Hampden's  extraordinary  views  on 
the  "flat earth"  theory  are,  I  fear,  lost  on  that 
gentleman.  He  only  recognises  one  standard  of 
authority— viz.,  the  Bible.  Kindly  allow  me  brief 
space  to  show  that  gentleman  that  ages  ago  the 
Prophet  Isaiah  was  fully  cognisant  of  the  rotundity 
of  the  earth.  I  simply/without  further  comment, 
lefer  him  to  Isaiah  xl.  22.  Thomas  May. 

[28709.]— If,  as  Mr.  Hampden  says  (p.  190), 
41  curvature  muut  begin  somewhere,"  must  not  flat- 
ness, too,  begin  somewhere? 

I  beg  to  submit  that  when  he  has  convinced  half- 
a-dozen  men  of  average  eyesight  that  three  marks, 
equally  elevated  above  a  gutter  of  still  water,  a 
mile  long,  are  in  a  straight  Hue,  he  should  write 
again  as  on  the  above  page,  and  not  sooner.  The 
North  Kent  line's  tunnel  between  Higham  and 
Strood,  I  have  noticed,  contains  such  a  gutter,  of 
above  two  miles,  that  might  suit  him  perfectly. 

e.  l.  a. 


THE   ORIGIN   OF  LIFE,   OF  ANIMALS 
AND  OF  PLANTS.  ' 

[28710.]— I  subject  this  theory  to  the  criticism 
of  the  readers  of  the  "  E.  M." 

In  the  days  before  life  was  the  air  was  filled 
with  poisonous  gases,  suoh  as  carbon  monoxide  and 
the  oxides  of,  nitrogen,  hydrogen,  sulphur,  and 
phosphorus.  All  the  forces  of  Nature  were  raging, 
storms  accompanied  by  wind*,  displays  of  elec- 
tricity, and  probably  other  forces  of  which  we  are 
ignorant.  Under  these  circumstances,  compound 
substances  would  be  resolved  into  their  elements 
and  combined  with  others  unceasingly,  so  that 
every  possible  compound  would  be  produced. 
Among  these  was  produced  a  green,  slimy  sub- 
stanoe  called  chlorophyl,  and  another  transparent 
jelly-like  mass  called  protoplasm,  consisting  of 
carbon,  hydrogen,  oxygen,  nitrogen,  sulphur,  and 
phosphorus.  These  two  substances  mixed,  fell  to 
the  ground,  and  were  able  to  move,  thus  becoming 
our  ancestor.  Some  of  it  fell  on  dry  land  and 
perished,  some  on  the  marshy  gronnd  near  the  sea. 
Here  the  mixture,  aided  by  the  sunlight,  found  it 
was  able  to  decompose  the  carbon  dioxide  into 
carbon,  which  it  took  to  itself,  and  oxygen,  which 
it  liberated.  Blown  about  by  the  wind,  it  sought 
to  make  a  covering  for  itself,  so  the  protoplasm 
collected  from  the  swampy  ground  some  materials, 
and  formed  around  itself  a  covering  of  cellulose, 
thus  rooting  itself  to  the  ground  and  becoming  a 
plant.  Another  portion  of.  the  two  substances  fell 
into  the  sea  and  sank  to  the  bottom.    Here  the 


chlorophyl,  unaided  by  the  sun's  ravs,  was 
unable  to  split  up  carbon  monoxide  and 
take  to  itself  the  earbon,  but  had  to  ab- 
sorb oxygen,  whioh  took  away  some  of  its 
carbon.  Thus  it  would  have  starved  had  not 
a  gust  of  wind  uprooted  some  of  the  plants 
on  the  shore  and  thrown  them  into  the  sea,  where 
they  sank  to  the  bottom,  for  the  sea  then  was  of 
muoh  less  density  than  now,  owing  to  the  heat  and 
the  amount  of  gas  it  held.  Wafted  to  and  fro  at 
the  bottom  of  the  sea,  the  plant  at  last  stuok  in 
the  jelly-like  mass  of  our  ancestor.  He  found  he 
was  able  to  take  away  some  of  the  carbon  of  the 
plant,  and  so  was  able  to  replace  the  ravages  of 
the  oxygen,  and  so  it  became  an  animal.  The 
Bharp  critics  of  the  "E.  M."  will  probably  dis- 
cover mistakes  in  this  theory ;  and  if  they  do,  so 
muoh  the  better,  for  it  is  a  very  true  saying,  "  it 
is  by  blunders  we  learn."  Satlne. 


TIGERS  AND  TELEOLOGY. 

[28711.]— Is  there  any  explanation  of  the  great 
natural  fact  that  the  Fclida,  from  the  lordly  tiger 
down  to  our  domestic  oat,  possess  large  self-deatroy- 
iny  instincts  ?  They  actually  hunt  for  and  devour 
their  own  juvenile  kindred.  A  tigress  and  her 
cubs,  hotly  pursued  by  their  male  guardian,  often 
meet  with  their  destruction  by  the  rifle  in  their 
hasty  flight  from  the  forest.  Again,  whole  tribes 
of  cannibal  man,  acting  on  the  same  suicidal  law, 
kill  and  devour  their  wives,  or  any  other  fat 
women.  Many  of  the  South  Sea  Islands  have 
been  depopulated  by  the  growing  impetus  to  in- 
fanticide— or  rather  to  abortive  practices,  to  avoid 
the  cares  and  troubles  of  maternity.  Thus  we  see 
extermination  sul  generic,  as  frequently  as  the 
great  struggle  for  its  preservation.  As  John 
Stuart  Mill  remarked,  there  is  an  immense  amount 
of  cruelty  in  the  course  of  nature,  though  some 
men  will  have  it  that  all  is  harmony  !  Eos. 

MAINTAINING    SPRING   FOB    SMALL 
TTJBBET    CLOCK. 

128712.]— ON  reading  letter  28663,  p.  188,  in 
print,  I  find  that  my  explanation  of  the  operation 
of  "  winding  "  is  incorrect — it  having  been  mixed 
with  that  of  another  motion.  After  the  words  "  as 
simple  as  possible,"  the  following  should  be  sub- 
stituted : — 

Let  Fig.  7  represent  the  internal  gearing  of 
Fig.  1,  S  the  sun-wheel,  P  the  planet-wheel,  and  R 
the  ring  with  internal  teeth.  Suppose,  now,  the 
train  to  be  at  rest,  and  the  wheel  P  at  its  highest 
point.  When  S  is  turned  in  the  direction  of  the 
arrow,  to  wind  up  the  weight,  it  will  constrain  P  to 
rotate  on  its  axis  in  the  opposite  direction,  and 
simultaneously  to  roll  round  R  in  the  direction  of 
the  arrow  B.  As  the  circumferences  of  circles 
bear  the  same  ratio  to  each  other  as  their 
diameters,  and  P  being  equal  in  diameter  to  S, 
each  is  equal  to  one-third  the  diameter  of  R ;  P, 
therefore,  will  require  to  make  three  revolutions 
on  its  axis  to  roll  round  the  larger  circle,  making,  at 
the  same  time,  one  complete  orbital  rotation  round 
the  centre  S,  bo  that  S  will  require  to  make  three 
revolutions  on  its  axis  to  oause  B  to  do  likewise, 
and,  in  addition,  one  more  or  four  revolutions  to 
maintain  its  relative  position  to  P,  as  the  latter  re- 
volves round  it.  Thus  S  and  the  winding  arbor 
will  make  fonr  revolutions  to  one  rotation  of  the 
barrel.    Again,  suppose,  &c. 

Fig.  6  and  the  dotted  arrow  in  Fig.  7  must  be 
negleoted. 

May  I  trouble  you  to  insert  this  correction, 
apologising,  at  the  same  time,  for  my  clumsiness  ? 

April  26.  A.  Maraon. 

GEOMETRIC    CHUCK. 

[28713.]—I  WOULD  give  a  few  words  in  reply 
to  F.  N.  Massa  (letter  28621).  I  have  used  both 
the  geometrio  chucks  in  general  use,  that  is  Hart- 
ley's (Plant's)  and  Ibbetson 'b. 

I  have  done  some  very  fair  work  with  the  former 
in  geometric  patterns ;  but  its  powers  are  very 
limited,  having  only  a  few  set  trains  of  wheels, 
and  these  soiling  the  hands  greatly  in  their  mani- 
pulation. Ibbetson's  chuck  and  the  powers  of  its 
variations  of  train*  of  wheels  not  only  for  integral 
numbers,  but  also  for  fractional,  is  an  instrument 
infinitely  superior  in  every  way,  and  so  cleanly  to 
manipulate,  although  if  well  made  it  is  expensive. 
"The  Index"  to  this  chuok,  by  Sir  T.  S.  Bazlcy, 
is  an  invaluable  addition  to  its  extended  use.  show- 
ing the  ready  means  of  calculating  any  variety  of 
train  of  wheels  without  difficulty. 

I  do  not  think  the  "Cooke  chuok"  of  muoh 
utility  after  those  chucks  above  mentioned.  It  is 
expensive,  and  very  limited  in  power  of  geometrio 
variety.  I  Baw  the  principle  adapted  to  a  common 
eccentric  chuok  nearly  50  years  ago;  the  front 
division  wheel  was  simply  connected  with  a  fixed 
wheel  on  the  lathe  head,  or  similar  to  the  F.M.W. 
of  the  present  chucks.  Thus,  when  the  chuok  wsb 
rotated  the  front  division  wheel  rotated  also ;  but 
with  a  different  ratio.  I  have  only  seen  the  photo- 
graph of  Cooke's  chuok ;  but  I  have  seen  a  beau- 


tiful Ibbetson  chuok  made  by  that  firm.  A  muoh 
superior  instrument  to  this  olass  of  chucks  is  the 
epioycloidal  cutting-frame,  which  is  capable  of 
immense  variety ;  and  if  this  is  used  in  connection 
with  the  spiral  apparatua  a  far  greater  variety  of 
curves  may  be  produoed.  I  use  both  these  in  con- 
nection with  the  Ibbetson  ohuok,  whioh  makes  a 
rather  complicated  arrangement ;  but  the  results 
are  sometimes  remarkable.  The  advantage  is  that 
it  gives  a  Blow  motion  to  the  geometrio  ohuok  when 
on  the  lathe,  the  ordinary  more  rapid  revolution 
of  the  heavy  geometrio  being  very  objectionable, 
I  have  also  a  tabic  for  working  the  geometric 
chucks  in  a  horizontal  position,  which  is  far 
superior  to  the  vcrtioal  position  when  on  the  lathe ; 
but  this  is  specially  for  scratching  patterns  on  glass 
either  for  outting  in  the  pattern  with  fluorio  acid* 
or  making  transparencies  with  different  coloured 
films  of  collodion  or  varnish.  Amateur. 


CTJBIOUS    ALLOTS. 

[2871-1.]— THERE  are  a  great  number  of  trade 
secrets  in  China  and  Japan  of  centuries'  existence 
which  those  hitherto  exclusive  countries  have 
managed  to  conceal.  Neither  I  nor  any  other 
European  can  tell  "  H.  B.  F."  about  them,  most 
of  whioh  have  been  handed  down  (as  in  India)  as 
valuable  hereditary  knowledge,  the  weaving  of 
Dacca  muslins,  and  the  enamelled  jewellery  of 
Rajpootana,  being  now  confined  to  the  few  sur- 
viving artisans  of  half-a-dozen  families. 

Eos. 


TUBERCULOSIS    IN    MILOH     CATTLE, 

[2871f».]— "CABIXO  "  (letter  28G80)  says:  "This 
disease  is  being  propagated  in  a  broadcast  manner, 
and  the  seed  of  consumption  is  sown  in  children  at 
an  early  age."  1  would  like  much  if  "  Carino " 
would  refer  to  one  case  of  consumption  traceable 
either  to  milk-drinking  or  flesh-eating.  Although 
the  bacillus  tuberculosis  is  found  in  cattle,  we  have 
yet  to  learn  if  disease  has  ever  been  communicated 
to  the  human  organism  from  that  source. 

The  only  test  is  the  mioroacopc.  A  long  article 
giving  full  details  of  the  process  of  preparation 
was  given  in  a  former  number  of  the  "  E.  M."  I 
do  not  know  of  any  books  on  the  subject ;  bnt  an 
important  article  on  the  necessity  of  greater  care 
being  taken  by  market  inspectors  to  reject  carcases 
suspected  of  tuberculosis  appeared  in  the  Fcvttman 
a  few  months  ago.  As  no  necessity  has  yet  arisen, 
tests  for  bacilli  are  not  recognised  in  courts  of  law. 

Some  information  on  this  subject  might  be  got 
from  the  Jews.  It  is  well  known  that  their  death- 
rate  is  lower  than  the  general  rate.  Ciroumcision, 
absence  of  pauperism,  and  their  hygienic  rules  are, 
no  doubt,  important  elements  in  this  immunity 
from  disease  and  death  ;  but  puisUAy  the  great  care 
exercised  by  the  Jewish  inspectors  of  meat  (see  Dr. 
Richardson's  lecture  in  this  week  s  "  K.  M.") 
reduces  their  death-rate  in  the  matter  of  tuber- 
culosis. In  the  first  place  it  is  necessary  to  ascer- 
tain if  they  have  less  of  this  disease  than  we 
(Christians)  have,  and,  if  so,  inquiry  must  be  made, 
in  the  second  place,  if  the  careful  inspection  or 
their  butch  era'  meat  has  anything  to  do  with  this 
partial  immunity. 

I  read  the  other  day  that  Dr.  Richardson,  in  one 
of  his  leoturos,  had  assigned  the  use  of  gas  as  a 
cause  of  consumption.  I  would  like  very  much  to 
know  on  what  facts  or  statistics  this  assertion  is 
based.  Can  any  of  "  ours  "  give  them  ?  For  any- 
thing I  know  to  the  contrary  the  opposite  may  be 
the  case,  and  it  might  be  asserted  with  equal  force 
that  gas  and  the  products  of  its  combustion  were 
decidedly  antagonistic  to  the  development  of 
bacilli  tuberculosis.  B.8c,  Plymouth. 


The  Bar- Lock  Type-Writer. — Messrs.  W.  J 
Richardson  and  Co.,  of  12-14,  Queen  Victoria- 
street,  E.C.,  are  introducing  a  new  form  of  type- 
writer, which  embodies  the  latest  improvements 
in  these  useful  instruments.  The  machine  has  72 
keys,  giving  capitals  and  small  letters,  but  as  the 
arrangement  is  the  same  for  each  sice,  the  "  board  " 
is  soon  mastered.  The  principal  feature  of  the 
machine  is  that  from  which  it  derives  the  name — 
a  device  at  the  printing  point  which  receives,  and 
so  to  speak  "locks'*  each  type-bar,  thus  securing 
perfect  alignment.  The  type-bars  arc  arranged  in 
a  semicircle,  and  when  their  keys  are  depressed 
(the  depression  boingless  than  £in.)  they  strike  on 
a  ribbon  at  one  point,  and  at  the  same  time  are 
"locked"  in  position,  so. that  side  and  end  dis- 
placement are  impossibly,  because  the  levers  fall 
between  pins  on  a  little  rack.  The  impression,  or 
printing,  being  made  by  a  downward  Btroke  of  the 
levers  or  type-bars,  what  has  been  printed  can  be 
seen  without  shifting  s-ny  part  of  the  apparatus, 
and  as  this  machine  is  .development  of  previous 
inventions  of  a  similar  kind,  it  goes  without  saying 
that  it  is  an  improvement,  and  is  possibly  the  best 
type-writer  in  the  market.  At  any  rate,  the  makers 
claim  that  it  will  print  or  write  as  fast  as  anyone 
oan  work  it,  and  having  seen  it,  we  can  say  that 
they  have  not  claimed  too  much. 


"TH 


BNGLIBH  HEOHAiHO  AgP  WOKUJ  W  OVUBnvm  I  £Mfc  IjKW/ 


BEPLIBS  TO  QUEBIES, 

%•  7»  (letr  a*evsri,  Corrwnwideiifr  «f»  re^paot- 
ftBm  rtfMtittd  re  ■wiUum,  in  each  tnilsnn,  tie  litis 

asYiumier  t/lhe  jutry  mini. 

[64529. ]-Bunt  la  Water  Pipe*  (U.ftO— If 
the  pipM  were  in  ■  suitable  position,  and  not  too 
tup,  70a  might  611  them  {when  dry)  with  black 
Juan,  inn  out  ud  allow  to  dry  (tha  lower  end,  of 
course,  to  ba  stopped  np).  Thin  ii  only  ■  suggestion, 
and  perhaps  might  anawer  your  pnrpoaa. — 
Peincipia. 

[64647.]— Problem.  —  Having  gone  through 
tha  pTOoaal  again,  I  find  mynlf  in  arror,  and  gat 
tha  aama  reeulta  aa  "  Raymond."  I  forward  my 
aeries  in  a  modified  form,  whioh  I  think  tha 
■Implaat  consistent  with  convenience  of  oaioulav- 


Itii 

-1H 


_<" 


2)I"t1  +  (» 


S)l— 1 

ii. 


'  bow  it  la  obtained.     I 


don't  feel  quite  certain  I  nnderatand  what  ia 
by  arrangements  round  a  oirole  ;  bat,  ilia 
it.  If  than  are  n  soldiers  arranged  at  equal  di 


d  oirole,  eaoh  I 


at  equal  diatanoaa 

1  arrangsnwnt  most  cover  n 

i  straight  line  ;  ,",  the  number  of 
ways  ■  thing!  can  ba  arranged  round  a  oirole  ii 
-  _L? ;  thni  n  -  3,  number  =  ,L?    =    2.      With 

M  8 

better  understanding  we  might  do  mora.  Of 
ouurss.  the  terms  of  tha  above  aerial  are  to  be  sub- 
tracted from  the  whole  nnmber  of  permutations, 
aa  it  embodiea  the  arrangementa  forbidden  by  the 
conditions.  Another  problem  would  ba  that  "no 
soldier  ahall  ba  either  again  preceded  or  followed 
by  tha  one  who  originally  preceded  or  followed 
him,"  and  "Raymond"  will  find  he  get*  anothei 

[(4647.1-  Problem.— I  aoon  aaw  I  had  counted 
aa  J  PAS."  says,  the  whole  arrangements  instead 
of  tha  arrangements.  Bat  hia  fignrea  on  page  193 
are  no  more  reliable  than  on  page  107.  By 
beginning  eaoh  of  his  ringi  of  three  and  of  four 
with  the  seme  letter  he  will  find  they  are  all  alike. 
'  In  fast,  the  ring)  of  three  and  four  eaoh  admit  bnt 
one  complete  derangement — namely,  inversion. 
The  ting  of  fire  admita  eight,  thus — 


obed 

gabd 


ad  ba 


ebdc 


;  :•  maker,  if  known,    ft*  could  do  it  himself,  bnt 
it  would  not  ba  "  good  business." — T.  J. 

J 64842.]— Water   Tap,—"  J.  W."   oan    adopt 
ler  of  the  methods  he  suggests,  if  he  thinks  it 


leather)  would 

[648R7.]— (Hiding;  on  31a»w.— This  querist  will 
li-id  information  about  gilding  on  glaas  in  the  last 
.jlume,  p.  201.  He  should  also  aec  the  Indue*  of 
be  back  volumes,— Nun.  Don. 
[84868.1— Palatine;  Plg-ure*  on  Clock  Dial*. 
■A  good  "  ink  "  is  best  lampblack  mixed  with  oil 
of  lavenderand  a  little  spirit  varnish.  Another  ll 
1  ■-ory  blank,  a  little  pure  wax,  and  turpentine  ;  bnt 
the  latter  u  more  useful  for  filling  in  engraved 
■unk]  figures.  Apply  with  a  fine  brush.  As  to 
1  it  enamel,  colour  some  white  lead  to  suit,  and  use 
that.     If  very  bad,  better  procure  a  new  dial.— 

Nun,  Dor. 

[64869.]-  -Solution  for  Removing-  Whlte- 
nlb.- If  yon  must  remove  it,  try  hot  water  and 
a  brush  ;  but  perhaps  going  over  with  a  baas  broom 
will  affect  all  that  is  desired.— N  us.  DOB. 

[64876.]— Optical  Illusion.— T  his  query  Is  cor- 
rectly signed.  Why  does  not  "Dnffer"  employ 
some  one  to  make  the  apparatus  for  him?  The 
directions  given  on  p.  477  last  volume  are  ample- 
'■ist  it,  for  any  one  with  a  little  brains. — flU! 
DOB, 

[G487B.]— I-lnen  and  Collodion.— Cillodion : 
..at  very  "  stiff";    but  what  is  tha  object  of  the 

querist?— Photo. 

[64684.]. 
for  bile  ur 

friend"  Ens."     B_.t  wby  take  the  lemon-jmoe 
tea — one  of  the  worst  possible  things  any  one  ni. 
(ike  into  his  stomach  who  is  at  all  bilious?     Why 
not  try  mm  and  milk  ?     A  little  brandy  will  often 
bring  away  bile,  or  carry  it  off. — M.  D. 

[64944.]  —  Chemical.—  I    beg 
"Chemist"  that  I  meant   precisely  wh: 
If  bis   cbemioal  knowledge  is  derived  only  from 
Roaooe's  shilling  primer,  it  is,  perhaps,  not  woudi 
ful  that  be  eh  >uld  be    ianorant    that   poteasit 
chlorate  fuses  before  it  is  decomposed. — SM. 

[64966.]— Chloride  of  Zinc  Soldering;  Fluid 

I  see   Mr.  Stanley  offers  to  send  privately  (of 

lurse)  the  recipe  of  "the  new  German  fluid," 
whioh  claims  to  be,  etc.  If  Mr.  Stanley  thinks  *  - 
has  got  anything  valuable  or  new,  it  is  a  pit} 

*  -ublish  it  at  once.    He  might  disco 

s  found  another  mare's  nest,  of  the  as  . 
that  headed  "  Tr>  Weld  Steel,"  on  p.  130, 
which  la  stale,  stale,  dreadfully  stale.  Parhapt  ™- 
itanley  will  publish  this  wonderful  German  re 

-    jt" 


drawing  ia  bolni 
Might- ■"  ---' 


Ranks  with 

man   in  his 
first  place. 


Ranks  with 
man  followed 
aa  at  first. 


11833 

1334% 

13341W1 

14684670 

176214841 


16G87 

1483m 

1408157 

16019631 

190899411 


1 66004.]— Poultry  Hopper,— A,  lid  ;  B, . 

C,  bottom  portion  of  front  with  a  number  (ac 

jng  to   siae  of   hoi]   of  boles ;    Hi,  inclined  board 

lied  from  end  to  end,  bat  leaving  a  space  between 

edge  and  back  of  box.     When  the  grain  ia  put 

a  portion  falls  through   the   apace  upon    the 

(torn  of  box  (as  shown)  ;  tha  poultry  peck  at  it 


13208 

120248 

1214678 

13469897 


above  It  by  multiplying  by  n,  and  altei 
traotiug  or  adding  1 — that  is,  adding  (-1;-.  niaen 
in  the  third  oolnmn,  that  already  given  by  "  Ray- 
mond," is  the  sum  of  two  in  tha  seoond,  and  eaob, 
if  multiplied  by  n,  gives  the  next  in  oolnmn  2. 
Lastly,  any  figure  of  column  4  subtracted  from  the 
00  it  as  ponoiog  one  of  oolnmn  2  will  give  the  next 
in  oolnmn  4.  Whitworth'a  "  Uhoioe  and  Chance  " 
la  a  good  new  book  on  all  these  classes  of  problems, 
giving  proof ;  bnt  t  ■ 


1,  lik 


The  reply  whioh  he 
of  harmless    stupid 
want  of  understand!: 
to  "FJt.A.S."  is  s 
Impertinence,  Mhei  ■ 
trouble  to  refer  back 
or,  at  any  rata,  those 
faith."    Allow  me  to  - 
Dallinger's  Fernle;    '■  - 
Evolutionist  and  a  di 
£64823.1— Dlioolsvi 


ji  prob 

column  4  by  a 
J,  R."  end  "Raj 


..  1. 

\  it  permissible  to  ask 
1  cy  *  self-evolution  " 
..'la  was  only  a  little  bit 
■  '■irbaps  I  should  aay 
H.B.P.'s"  question 
ace  of  unmitigated 
,l  he  will  but  take  tb- 

«c«raof  "F.B.AA" 
■n  his  "  confession  of 
i:  rnd  a  perusal  of  Dr. 


1,  the  point  of  sight,  which 
;y  determin-d  while  lb* 
and,   atrleUr 


ly— vi»-« 
-awing  oan  be  aaaily 

-   *    'ng    made,    and,   atrietly  speaking, 
rked  npon  it,  and  in  the  sua  of  a 

'  ime    distance  from  lbs 


at  tha  1 

piotufesi  the  focal  distance  of  th*  len*  (roan  the 
plate,  and,  as  a  rule,  directly  eaptwte.atw)  BMtt*  of 
tbs  nurisou.  In  the  case  of  parallel  perspeetjvt, 
where  horizontal  lines  represent  line*  in  the  object 
■■-■■■  0f  the  picture,  the*  appear, 

the  point  of  eight,  to  bsvs 


jpposad    errors    arising   chiefly    frost 
aeing  the  eye  in  a  wrong  position  when  looktar 
thepiotnra.     Msny  photographs  are  tahan  Willi 
ch  short-fooussed  lenses  aa  to  make  It  difficult,  a 
>timpoesible,  to  see  them  in  correct  perspective 
..  ith  tnenaked  eye,  and  it  is  doubtful  if  a  really 
^tisfsotory  photograph  oan  be  Uken  with  a  leas 
f  shorter  focus  than  lOin.  or  1 2m. ;  even  then,  to 
■at  a  oorreot  idea  of  ite  perspective  it  ought  to  be 
tooked  at  with  one  eye  only,  so  that  it  may  be  seen 
the  correct  point  of  eight.    Those  who  may 
condemned  the  perspective   in  an  apparently 
rted  photograph  may  be  greatly  and  agreeably 
rised  at  the  improvement  observable  whea  > 
iwedfrom  even  an  approximation  to  the  eat- 
point  of  eight.    Short-sighted  people  hate  a 
Breat\dv*ntageln  this,  as  sneb  photograph*  oflenj 
;hiefiy  from  being  taken  with  lensee  of  too  short 
loons.— G.  H.  fl. 

[66027.1—  PoMpootiw*  —  Both  querist  sad 
orrespondents  in  reply  seem  to  have  their  laaaoa- 
ngl  shronded  in  a  f og  oonoeraing  wbatsbfloillf 
he  exact  representation  in  perspactive  of  a  straight 
ine.  It  is  wrong  to  suppose,  as  haa  been  dona  at 
.wo  replies,  that  the  principle  of 
lists  in  theory,  though  it  is  to 
,  ract ice.     In  reality  it  ---*-  — 


e  overlooked  ia 


,e  plan 


taatraight 

night  line,  * 


ia  in  the  alphabet  at 
ine  is  always  tha  pet- 
latever  be  ita  positiea 


OOOOO 


strictest  geometrical  sense,  and  not  merely  approxi- 
mately. The  perspective  outline  of  any  gives 
obieet  or  figure  is  the  same  thing  aa  what  isknoea 
in  the  theory  of  projections  aa  the  proMtMa  e/A 
/.We,  the  plane  of  projection  being  thoplansol 
the  picture  in  this  esse.  In  order  to  comprehend 
the  nature  of  perspective,  we  hsve  only  to  conaaivs 
a  vertical  plana  {denoting  the  picture-plane) _to  os 
plaoed  between  the  eye  *nd  the  object*  to  be  de- 
lineated, and  to  suppose,  moreover,  that  this  ver- 
tical plane  is  a  transparent  substenoe,  aa  glaas, 
which  affords  us  a  visw  of  the  objeote.  If  wenew 
suppose  visual  ravs  to  proceed  from  the  eye  to  all 
nointe  ia  the  obje'oU  to  be  repreeented,  the  inter- 
section  of  those  rays  with  the  vertical  pmtnrs- 
plane  will  form  an  onUine,  which  will  be  the 
oerenectivo  of  the  given  object*  on  that  plane,  to 
oonsider  now  what  should  be  the  perspective  of 

ight  line  belonging  to  the  gi *■'"'  ~ 

-"—that  the  aa 

,  uiaue  .uu-u=,  -^  ,—  will  be  inoluded 
aoh  a  surface,  and  will  b«  so  whatever  betas 
position  of  the  line  with  regard  to  the  era 
The  picture  being  anppoaed  to  be  *  phas, 
the  perspeotive  of  the  straight  line  will  oODfe. 
onently  be  formed  by  the  intersection  of  oai 
'  -  .  with  another,  which  by  *lsmenUry  geonatiy 
itraight  line.  In  the  query  under  consiuera- 
thc  houses  on  one  side  of  a  street  are  sap- 
1  to  be  all  of  the  same  height,  and  the  upper; 
line  of  the  continnoua  ■  blocking  eourss 
s  the  horiaontal  straight  line  whose  penpw 
from  a  standpoint  on  the  opposite  side  of  tat 
street,  is  sought  t    '      -•*■=--■■      ■-        '-- 


I  place. 


empty.— J.  W.  M. 

i6M19.]  — Osw  Engino.  —  Many  thanks  to 
ngineer"  for  his  reply.  Since  inserting  tba 
query,  I  have  considered  the  matter  of  the  email 
iras  engine  well,  and  as  I  should  gst  so  little  power 
!>ot  of  it  I  have  deoided  not  to  make  it.  The  larger 
engine  (for  whioh  I  require  tha  governor)  is  msdo 
from  Dorrington's  castings,  and  runs  bssutifullr, 
snd  has  a  cylinder  about  Din.  by  7in.,  and  it  fittml 
with  a  piston  valve  for  admission  of  gas  and  air. 
and  an  Igniting  valve,  much  the  same  as  the  engine 
shown  last  weak  in  the  query  column.  Will  y^u 
kindly  say  if  you  require  more  particulars,  and  also 
say  if  I  could  make  it  mm  press  tha  gas  ?  A  re  ply 
will  greatly  oblige.— W.  O.  8. 

[06027.]— Perspeotive.— I  do  not  think  that  it 
haa  been  diatinctly  enough  mentioned  by  corre- 
spondents who  have  replied  to  this  query,  that 
while  a  oorreot  perspective  drawing  or  a  good  photo- 
graph  givea  an  exact  rrpreaentatioo  of  an  object 
on  a  vertical  plane,  it  is  correct  to  tha  eye  If  viewed 


Lake  j 


Tlew  of  the  solution  of  this  qnseti 
■a  imagine  the  visual  rays  to  p 
"  1  the  line  of  boa 
oh  rays  will  ft 


tops,  and  the  assemblsga  of  a 

^V™&ptta««&"vrfai  be  th.  na- 
tive   required,    and    will    consequently    bea 
ght  bonzonul  line.    It  is,  no  donbt,  a  net 
the  line  of  housetops  will  appear  graduaUj  to 
deicend  as  we  extend  our  view  towards  the  ngnt 
or  the  left,  owing  to  the  effect  of  varying  distance 
in  the  severs!  successive  points  which  form  that 
line '     but    where    the  correspondents  have  guru 
astray  in  their  reasonings  is  io  overlooking  the  bd 
that  this  very  same  effect  of  varying  distance  will 
occur  in  the   picture   Itself  to  tha  very  asms  el- 
tent  for  buth  one  and  tbe  other  are  plane  enrfaess. 
It  is  to  be  borne  in  mind  that  all  points  on  a  plana 
picture  are  not  situate  st  equal  distances  from  tbs 
eye,  no  mote  then  they  sre  so  on  the  plane  of  the 

I  in  the  pis- 

-isontal,  and 


'■•-■  -lyto  __.     . 

a  direotly  opposite 


eye.    The  points 
'  oppoeite  to  the 


Mat  4,  I 
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>  wards  th*  edgee  of  tb«  picture.  iiniJ  in  tht  very 
una  proportion,  point  for  point,  u  thoae  of 
is  objects  they  re  present.  Hence  the  effect  ol  vary- 
lg  distance  in  the  eucce"ni v*  points  of  tin  line  will 
bout  in  the  picture.     The  tin*  will  not  appear 

>  be  soaotly  straight,  bat  will  seem  to  hive  ■ 
own  ward  tendency  on  both  aide),  and  exactly  in 
it>  jams  degree  as  the  object  it  ia  intended  to 
•note  ;  wherefore,  tbe  horizontal  straight  line  ie 
■it  proper  perepi  '-live  line  to  employ  in  this  case. 
f  •'Art  Student"  belong!  to  the  modern  "Pre- 
taphaelite  "  ichool  of  painter* — who  go  in  for  an 
xtraordinery  accuracy  of  details,  albeit  they 
tterly  discard  both  grace  and  form, — and  in  his 
vein  for  exactness  be  had  already  formed  bia 
laaign  inch  ia  it  shon  Id  appear  in  the  impression 
■  bia  eye,  it  would  than  tie  neoeanry  for  him  to 
■ndesvour  to  have  his  picture  folded  into  the  form 
if  a  sphere,  so  that,  with  the  eye  in  the  centre  of 
be  sphere,  each  point  in  the  picture  would  be 
ituate  at  the  tame  distance  from  the  eye.  To 
mderataud  scientifically  whether  such  a  thing  ia 
lapable  of  being  performed,  it  will  be  necessary  to 
Joneider  what  are  termed  "developable  surfaces  " 
-i*,  nnfoldable  eurfaces.  There  exists  a  remark- 
tale  class  of  surfaces — such  as  cylindrical  and 
conical  ones — which,  when  unfolded,  or  imagined 
la  be  so,  become  plane  surface*.  Thus,  it  is  easy 
to  perceive  that  if  the  surface  of  a  cylinder  be 
Imagined  to  be  aufolded,  it  will  become  a  plane 
jsctangulnr  parallelogram,  and.  on  the  iaine  suppc- 
otion,  the  surface  of  a  right  none  becomes  the 
IMtor  of  a  circle  whose  radius  is  equal  to  the  side, 
ad  whose  arc  ii  the  circumference  of  the  base  of 
Is*  none,  tbe  conical  surface  being  thus  equal  to 
his  plain  surface,  which  ia  its  development. 
'he  condition  which  characterises  this  olaes  tu 
•termined  by  Enter,  who  showed  tbat  all  aurfacei 

Sable  of  development  must  satisfy  a  certain 
erential  equation  (which  sea  Liaroix  Ciloal., 
me.  ed.,  page  233),  and  which  equation  ia  satisfied 
D  the  two  case  a  already  mentioned  as  simple 
rumples.  Whether  tbe  picture  could 
m  folded  ir*-  "-- 

s-h*th*r  tbe 

level  ops  die 

Kiisfy  the  a 

It  does  not,  the  ohieot  in  view  is    impossible  of 

seoomplisbmeot. —  V '  — 

[06OS8.]— Blowpipe  Solder.— The  following 
Ho  Tery  useful  recipes  for  making  soft  solders  of 
li detent  fusibilities 


(06093.  J— Bnsrinej.— Tsk 


OOt  x  .Wt.  per  KM)  ft.  . 


7c  wt.  oorrngsted  roof. 


inired   form  depends  apoi 
whether  it  does  or  does  not 


Proportion.. 

* 

i 

I 

1 

3 

Melts  at 

Description. 

1 

1 

A 

".lO'Fab 

1 

A 

• 

1 

1 

tu   „ 

1 

1 

7 

e 

J80    „ 

a 
s 

4 

■ 

J 

* 

320    „ 

HO   ,, 

Very  fas i hie. 

9 

e 

& 

t 

3 

100    „ 

Melt  in  boiling  water. 

-J.  W.  M. 

[tjS06B.]~TertloalflnndI«la.-Cin"W.J.R., 
S"lio  gave  such  a  comprehensive  and  able  reply  t 
"fcore  qnery  in  tbe  issue  of  tbe  27th  ult,,  kindly 
rive  me  a  geometrical  method  of  determining  thi 
iesur-lines  in  a  South  declining  dial  ?— Iliad. 

J6607G.]— Gold  Sxtrantion.-The  MeUllnrgi 
Laboratory,  King's  College,  Strand,  ia  ope: 
laily,  and  on  one  evening  in  the  week.  The  worl 
if  each  student  is  arranged  to  suit  bia  own  special 
requirements,  hence  the  date  of  commencing 
■Cork  and  the  time  spent  :-  -' 
faraotioally  immaterial  to  ui 


aaay  work  for 

ne,t 

»o,th.re> 

mm 

»[....[!(!]■. 

fnrtha 

obtained,  eith 

.'.t-r.  fn.ci 

m— WALIBU  U.  McHl 

Deinonstrator 

[66080.]  —  Shed  Boof.-If  piers  are  bonded 
well  to  Sin.  wall,  the  whole  weight  of  latter,  except 
triangular  portion  marked  A,  would  assist  thi 
piers  to  resist  overturning.  Taking  brickwork  a 
lewt.  per  cubic  foot,  lbs  resisting  dead  weigh 
would  be  as  follows  :— 76  x  105  x  -70  =  i'j  Oriowl 

(onbe  foot),  9in.  walling  per  bay,  less —  -     *    - 

_  15  19owt,  doe  to  A,  leaving  43  37owt.  nelt.  Add 
weight  of  pier  14  ■  1-6  x  10  0  =.  2362owt., 
leaving  as  effective  dead  weight  -13  87  ■+  23  (13 
■>  87-49owt.  walling.  The  centre  of  gravity  of 
ihfa  weight  is  at  about  4'Sft.  above  ground.  Thi 
'ore*  exerted  by  the  cast-iron  brackets  and  corru- 
pted iron  roof  in  theway  of  overturning  this  wall. 


centre  of  gravity  of  thia  weight  occurs  4  left. 
a  vartloal  plane  of  centre  of  gravity  of  wall 
,  it  occurs  Rft.  from  face  of  brick  piera.  The 
:■  of  gravity  of  the  ciat-iron  brackets  (2  aowt.) 


e  effective  heat- 
three-quarters  of 
id  half  of  flues  and  baok 
tnd  surface,  tbe  total  effective  beating  surface  is 
663-5sq.ft,  Every  square  foot  of  such  surface 
should  be  ospible  with  a  good  draught  of  evapo- 
sting  in  this  sin  and  kind  of  boiler  6-61b.  of 
rater  per  hour  from  60°,  or56"^.6'6  -  497,  or, 

say,  60cft^  which  is,  therefore,  its  nominal  H.P. 

It  should,  consequently,  be  fullv  sufficient  to  so  pply 

a   non-expansive,    non-condensing  engine,   taking 

n    for      J  ths    of    stroke,    having     a    piston 

of  600  circular  inches,  and  a  piston  speed  of 

t.     With  the  spead  at  wbich  yourengiue  works 

(288ft.  per  minute)  it  would  supply  3«2  circular 

inches,  and  as  yonr  piston  hi     " 

would  require  2,804  t™1' 


horizontal  stress  brought  transversely  01 
wall  by  the  weight  of  roof  and  braoki 
_..  .  ..■■  1-67  x  4-16  +  aVB  > 
getber  is  as  follows  :  —  i^r^j: TT,~~ 

_  "ij*  =  4,25owt.  overturning  horiiontal  pres- 
sure. This  4-25owt.  horizontal  pressor* 
to  ths  oblique  tenaion  on  tep  flange  of 
and  occurs  at  a  level  of  10-ift.  above  gro 
Similarly,  Its  counterforce  of  4  25owt,  horirontal 
bank-pressure  ia  due  to  the  oblique  oompres  " 
thrust  of  the  bottom  edge  of  bracket,  and 
at  Tft.  above  ground-line.  If  these  oounter-pres- 
•nrea  were  at  the  same  level,  they,  being  of  equal 
intensity,  wonld  neutralise  each  other.  But,  as  il 
ia,  tbe  higher  one  obtains  the  advantage  over  tb< 
other  by  reason  of  its  longer  leverage  from  th< 
ground,  which  is  really  tbe  fulcrum.  Thus  thi 
resultant  height  of  the  centre  of  overturning  hori- 
iontal pressure   is  no   further    above   the  ground 


8-6f  t  i 


rrpresii 


Isabov 


a  for  1 


»wnll 


_  be  stable,  the"  half  width  of 

larger  proportion  to  the  height  of  centre  of  hoi 

weight  of  the  said  horizontal  pressure  hears  to  the 
effective  dead-weight  of  th*  wall.  — 
before  us,  the  half-width  of  baas  ■  110ft.  which 
is  =  i~£  =  say  $  of  height  of  c.p.  above  ground. 
But  the  horizontal  thrust  into  the  effective  dead- 
weight of  wall  is  =  -i^-  =  y~  only.     There- 

fore.  I  fail  to  understand  how  the  abed-roof  and 
hracketa  can  overthrow  the  wall.  But,  1 
"  J.  R.  G."  says  it  is  "  easy  "  to  see  it,  I  suppose  i 
some  way  I  am  mistaken  (?)— FBASK  Catv 
Snnderland, 
[65092.]— Blectrio  Bell  Work.— Quiet  ion  n< 

and  connect  branches  to  tbia  to  each  push ;  thi 
drop  down  to  next  floor  but  one  and  work  the  ian 
way.  You  miss  out  eaoh  alternate  floor  beoaui 
you  run  the  wire  from  the  top  rooma'  pushes  don 

you  run  up  to  the  ceiling,  and  so  through  tbe  san 
rnna  as  the  other  floor;  this  saves  a  lot  of  tin 
and  work.  Of  course  tbe  other  lines  go  direct  from 
puahea  to  indicator  through  the  same  rt 
wire,  and  cannot  be  coupled  together 
I    prefer    to    take    rlno    to    the  push' 

[65093.]— BEgina.—  I    thank  "T.  C,  Bristol," 
---nnoh  for  replying  t 


perhaps  he  * 
would   be   he 


■e  was  601b.  per 
diameter  of  cylinder  ia  43in.,  and  area  would, 
rsa.  be  much  above  laOin.  I  will  state  agai 
ill  look  at  the  query  again.  Wh 
ae- power  of  engine,  with  cylindi 
4 Bin.  diameter,  9ft.  stroke,  at  lti  strokes  per  minui 
engin*  duuble  acting ;  absolute  steam  preaaure  601 
per  inch:  steam  cut  off  at  half-stroke;  back  pre 
sure  '^,lb.  per  inch?     Bow  many  boilers  BQft. loo 

wonld  be  required  to  work  the  engine?    The  rule 
I  used  for  boiler-power  8  +  E?5^L2  '10  = 

power  of  boiler,  ia  from  Armatrong'a  "  Coostruo- 
tion  and  Management  of  Steam  Boilers." 
rule,  1  think,  gives  horiiontal  surface  of  tubes  and 
boiler,  :i-7:ifr.  of  such  surface  being  reckoned  " 
one  horse-power.  The  power  seema  to  bo  very  1 
"  T.  G,  Bristol's."  Wonld  my  calculation  of 
boiler  power  be  "about  right  ?  I  forgot  last  qi 
to  give  out  off  for  engine,  bnt  have  given  it 
time.— Novice. 


.-  .tmi 


it  yours  is  a  condensing  engine 
off  is  probably  at  one-third  of  st~~'~~ 
ig  steam  of  601b.  absolute  (quite  c 


uughout the 


cut-off  is  probably  at  one-third  of  stroke, 
and  assuming  ate.  _  ._ 

shell),  the  average  prei 
would  be  108   ■i-Dt  m  t  - 
and  60  -  S  =  lfl-66  =  ter- 
minal   pressnr'e.    Then   1    +   1-00816128    X    16-66 
34-96  mean  force  of  eteam.    If  ths  vacuum  ia 
rly  good,  the  bsck-pressure  from  condenser  will 
lUb,  and  the  ner  mean   preseure    on   piston 
84-96  -  l'fi  =  83'4fllb.  per  square  inch  of  piston, 
he  indicated  power  of  your  engine  will  be 
7854)  x  38-46  x  (9  X  2  x  16)  =  B„.16HJ., 
33000 

Assuming  251b.  of  water  (as  feed)  per  hour  as 
equivalent  to  lH.P.  under  these  conditions,  ths 
ent  would  be  627-46  x  25  =  13!S6-25ib. 
ft,  of  water  evaporated  per  hour.  Your 
boiler  evaporates,  as  shown,  5-61b.  per  square  foot, 
or  in  toto  663  x  fi-6  -  3099'2lb.  per  hoar,  and 
13186-25  -  3099  2  =  4-2a.  or,  in  other  words,  four 
such  boilers  at  lemt  would  he  required.  The  angina, 
per  stroke  (4-  x  -7854)    X    3    -_  87-71  "A.  of 


87-71    ).. 

72,403cft„  to  which  50  per  oent.  for  loss,  ilc,  may 
be  added,  bringing  it  up  to  108,G05c.ft,  per  hour. 
At  012271b.  per  eft.,  this  equals  13,3261b.,  or  about 
the  same  as  above.  Some  boilers  do  more 
than  1  have  shown,  and  I  have  read  of  an  ex- 
periment with  a  Lancashire  type  of  boiler 
having  flue  tnbea  divided  in  short  lengths  or  sec- 
tions of  varying  diameters  (thus  causing  a  greater 
admixture  and  whirling  of  the  gases),  doing  aa 
much  as  6 jib.  per  square  foot  of  heating  surface; 
but  on  the  other  hai>d,  it  Is  known  that  with  thi 
ordinary  single-floe  boiler  only  l'S  to  I"61b.  is 
evaporated  per  square  foot  of  total  heating  surface, 

ciency  per  pound'  of  coal  consumed.  101b.  of 
water  evaporated  per  lib.  of  ooal  from  feed  of  92' 
is  not  unusual  in  Cornwall,  whilst  at  the  higher 
rate  of  evaporation  per  square  foot  of  heating  sur- 
face as  consumed  above,  it  would  probably  not 
exceed  81b  from  feed  at  60",  Thue  the  ooal  con- 
sumed per  hour  would  be  ISIeavH  t  8  =  IMMft, 
or  liilaii  -  527-4")  =  3'1'llb.  per  indicated  H.P. 
per  hour.  Assuming  4  x  276  ■  llUsqit,of  grate 
surface,  the  coal  burnt  per  square  foot  per  hour 
would  be  1648-3  --  1 10  =  161b.,  and  the  grate  ana 
per  I  H  P.  110  -  62740  =  U-iOOnq.ft.  or  for  each 
cubic  foot  of  water  evaporated  poi  hour,  211-4  -r  110 
=  1  ■■.'io.ft,  per  square  foot  of  grate  surface.  To 
raise  '.'H'Jlh.  of  water  from  60'  to  212°— being  an 
increase  of  162'— requires  162  x  200  =  30400 
units,  and  ae  lib.  of  ooal  gives  off  in  useful  effect 
7,700  units,  30,400  -^  7,700  =  eVSUb,  To  evaporate 
front  212' requires  th*  constant  addition  of  9666 
unite  to  evsry  pound,  and  thus  to  keep  2001b.  of 
water  boiling  (evsi«ir«tins)  2iH>  ,  9Ct!-6  =  193,320 
units  -  7,700  -  20-llb.  of  coal.— MAUIEHDEEO. 


.0  watta  ptr  lamp  ; 
erfeatlyaaf*  current  and  economical  horse- 
ir  twenty  lamps.  2.  You  can  fix  lamps  to 
I*  of  gas  fittings,  and  they  look  very  well. 
will  light  a  flour  surface  o%an  area  equal 


eight,- 


Auglo- American  Brush  Company,  46  volts  ;  2H.P. 
required  for  20  lamps.  Lamp*  look  very  nice  sus- 
pended from  ceiling  iu  a  olueter  of  three  or  five, 
end  would  amply  light  a  moderate-sued  room.    On 


they  are  sure  to  be  broken.  Pay  a 
carriage  by  a  responsible  company, 
expenenoe.    having    bad    four 


I  speak  from 


:ough  post.— KEST. 

[65099.]— DeCootion  of   Glrdera.— Any  good 

textbook  (Molssworth,   for  example)  will  supply 

"J  R  G     with  the  information  needed.     I  could 

add  a  good  deal  of  detail,  bnt  "E.  M."  apace  is 

limited.— Frank  Caws. 

[66102.]— NoLiee  In  the  Head  and  Bar*.— 
I  hope  "Shon  y  Gof"  h*s  not  been  frightened 
very  much  by  aome  of  the  replies  to  his  qnery.  It 
msy  besom*  "consolation"  to  him  to  know  that 


ENGLISH  MECHANIC  AMD  WOULD   OF  BOTBNOg  i  Mo.  1^08. 


Miir  VMS 


till  form  of  disease  ii  curable  in  the  majority  of 
ohm.  On  great  caose  of  ttaii  complaint  it  earn  to 
arise  from  overtaxing  tha  stomach  with  right  and 
wrong  food*.  I  ihoold  di»guo«e  "  Staon  y  Gof  ■  " 
ailment  of  thin  description,  especially  as  tb 
symptoms  modify.  Bnt  perhaps  he  may  have  u 
Ides  of  the  first  and  original  cause,  which  ha  ha 
not  given.  What  bo  wants  ii,  I  suppose,  to  get 
relief  m  quiokly  as  possible.  He  had  better  read 
the  Medical  Column  of  the  Wttlly  Timet  ami  Echo. 
Get  a  reply  from  Dr.  All iruon,  London ;  or  advertise 
his  address  in  tha  "  B.M.,"  and  I  will  reply  farther. 
— HVGIBKIBT. 

[CjI  12. ]— Watch  Repair*.  —  Clean  the  hole 
and  alio  ruby  pin  from  all  oil,  then  heat  the  edge 
of  roller  (whore  pin-hole  is)  by  means  of  a  piece 
of  heated  brass  rud,  sufficiently  to  melt  shellac, 
which  i>  applied  by  drawing  oat  a  piece  of  ahellao 
jn  gaa-flame  to  a  fine  point,  and  the  interior  of 
hole  touched  all  round  with  the  point  of  abelli 
then  ineert  the  ruby  ring  in  required  positi  . 
while  shellac  is  soft.  The  brass  rod  will  probably 
require  heating  again  to  fuse  the  ahellao  after  the 
pin  is  in,  and  male  a  solid  bed  round  rnby  pin. 
When  the  roller  is  sold,  clear  off  all  superfluous 
shellac— J.  W.  M. 

[6&1I4.J— Sorew  Cutting.— If  yon  must  use 
four  wheels  with  30  on  mandrel,  put  it  in  the  form 
of  a  fraction  J),  then  the  other  pair  of  whseli  will 
be  in  the  ratio  of  leading  screw  to  the  screw  to  be 
out.  Say  you  want  screw  i  threads  to  tha  inch, 
30  x  M  driven 


your  train  will  then  be 


80  x"  SO  t 


.    Ify< 


hare  not  two  thirties,  multiply  a  driver 
driven  by  any  convenient  number.    Anothe 


n  by  any  convenient  number.  Another  way  : 
Take  a  oertain  length  of  leading  soraw,  say  Bin. ; 
there  will  be  C  threads.  In  tbe  same  length  of 
•crow  required  there  will  be  24.  Split  the 
figures  ft  ™  Tf—-v  A^d  oipheri,  and  there  you  are, 

— w.  w.  a 

[65110.]-  -Metal  DI»o.— Draw  section  of  half 
tha  diameter ;  you  have  then  a  blunt  wedge  Jin.  at 
thick  end,  jin.  at  the  other,  and  3ft.  Gin.  long. 
Hake  this  into  a  parallelogram  by  cutting  off  a 
alio*  ,■' in.  from  the  thick  end  and  nothing  at  the 
thin  end,  then  reverse  this  piece,  and  draw  it  with 
the  Jjn.  pnt  on  to  tha  jin.  end,  and  the  nothing 
point  on  to  what  was  tbe  }in.,  and  this  gives  you 
an  average  thickness  of  foin.  all  over.— ALDAN'. 

[60128.]— Harmony.—  Inoopy  from  Vol.  XIII, 


BGE,   nisi.;    FAC,   min.  ■    G  B 'nst.    D,  BMj.j 
ACE,  maj. ;  B  nat.    DF  (dire.)."     The  normal 


1st*  3. 


n  chord  or  triad  ii 


It  may  be  described  a*  two  thirds,  one  above  the 
other,  one  minor  third  (three  semitones),  the  other 
major  (four  semitones),  or  both  minor  if  the  chord 
is  on  tbe  leading  note ;  bnt  never  two  major  thirds 
combined.  The  third  from  the  root  decides 
whether  the  ohord  is  majoror  minor.  When  the  third 
is  major  the  chord  is  major,  aa  chords  on  C  F  and 
G  (key  C).  When  the  third  ia  minor,  the  chord  is 
minor,  aa  chords  on  D  B  A  (koy  CI ;  but  the  ohord 


example  (key  C)— 

+  joins  notes  forming  major  thirds. 


5.  U 
Ii.  A 
7.  B 

t  B 

-C 

D 

-  D 

r-B 
-F 

be  graphically  sho 
e  +  and   -  to  th 
I  minor  chords  res 

wn  by  dashes  forsemi- 
a   left    hand  showing 
eetively;  thus  :  — 

-E- 

-G( 

-A( 

-51 

<)'land  3  =  7  semitones, 
tjland  1  =  7        „ 
MS  and  4-7       „ 

6.        (  +  )G B--I>(-)4and;i  =  7       „ 

6.         (-)A--C K( +  13  and  1  =  7 

7Ditn.(-  )B-  ~U-  -F  .  ( -  fa  and  3  =  6 

The     other     keys    are     similarly    constructed.— 

W.  H.  S. 

[60128.]— Strenath  of  Soda  Lye  made  with 
Oauatto  Lime  and  Soda  Oryatala  or  Soda 
Ash. — 66  per  cent,  soda  ash  rune  St  present  about 
£4  16s.  per  ton ;  soda  crystal  about  £i  per  ton. 
Soda  crystal  has  a  constant  composition,  and  con- 
taint  about  37  per  cent,  sodium  carbonate ; 
M  per  cent,  ash  contains  about  94  per  cent. 
NsXO,.  Hence  for  £4  His.  we  can  get  1  ton  ash 
■  Mean.  NkXOj.  For  the  same  money  we  can 
get  2,  tons  otcry.uls  -  Mcwt.  Ns,CO,.  "Hence  it 
b  rather  cheaper  to  use  crystals.  This  seems  a 
peculiar  result,  and  ia  certainly  not  what  I  should 
expect,  considering  that  crystals  are  manufactured 
from  tod*  art.     Ot  conne,   my  calculation*  are 


rough.     I  hare  based  my   calculation  on  66  per 

.      ...    ,  ...    ., "-— -trength  might 

being  Id.  per 


[GolSI,]— Regulator.— To  Ml.  Bottom;.— 
In  the  electrical  engineering  laboratories  of 
Finibury  Technical  College  variable  resistances 
are  used,  constructed  in  a  slightly  different  way  to 
that  yon  mention.  A  long,  narrow  trough  box  is 
filled  with  squares  of  carbon,  3in.  by  3in.  or  so, 
which  are  compressed  more  or  leu  tightly  by  a 
hand-screw  at  the  end.  This  answers  admirably. 
I  bave  heard  of  the  use  of  a  powdered  carbon 
regulator  in  conjunction  with  glow-lamps  some 
years  ago.  introduced,  I  believe,  by  Edison  or 
Swan.— W.  PEEUES-MAYCOCK. 

[651311.]  — To  "  Ohamlat."—  Yon  can  easily 
make  a  decinormal  solution  of  IIC1  or  X*_CO„  by 
diluting  lOOcc  of  your  normal  solution  to  1  litre. 
I  bave  never  heard  of  a  decinormal  eolntion  of 
these  substances  being  used  for  purposes  yon  *sy 
yon  require  them  for.— Ci  I  £11  1ST. 

[65139.1— To  Mr.  Wlmahnrat,  —  "G.  H.  D." 
is  probably  driving  both  hie  discs  in  the  same 
direction  :  he  uhould  have  the  front  driving-band 
running  straight,  and  the  back  driving-band  crossed. 
The  rods  holding  tbe  brushes  should  form  90°  angle 
with  each  other,  and  the  brushes  be  so  situated 
that  the  right-hand  brush  on  the  front  plate  is 
ie  distance  beneath  the  comb.  The  brushes  and 
rods  holding  them  are,  of  course,  absolutely 
neceeeary  to  the  working  of  tbe  machine  ;  bnt  the 
\*  and  terminals  are  not  necessary- — J.  W. 
■143.]— Storage    Cell*.— The    leaden  plates 

bo  in  soma   wsv  roughened;    they  may  be 

scored,  like  pork,  in  all  directions  with  a  bradawl, 
or  ponched  full  of  little  holes,  and  then  the  paste 
of  red  lead  and  sulphuric  acid  plastered  over  with 
a  leaden  spoon.  The  plates  should  then  be  reared 
up  on  edge  in  a  current  of  air,  to  allow  the  mix- 
ture to  set  and  harden  somewhat.  They  are  then 
obsrged  by  placing  them  in  their  cells  with  dilute 
sulphuric  acid,  and  sending  a  currant  of  electricity 
through  the  calls,  until  the  fluid  begins  to  bubble. 
The  terminals  are  then  coupled,  and  the  cells 
allowed  to  discharge.  A  charge  is  then  sent  in  tbe 
opposite  direction ;  again  tha  cell  is  discharged. 
and  the  same  round  of  operations  repeated  until 
the  cell  holds  a  sufficient  charge.  After  that,  tha 
charges  are  sent  in  one  direction  only.  See  also 
my  book,  "Electrical  Instruments  for  Amateurs," 
for  further  details,— S.  Bottose. 

[65144.] — Engine  Query.— Area  of  Sin.  piston 

ififlsq.in.,  and  average  pressure  at  301b.  cut  off  at 

=    say  201b.    in   cylinder;    so   that   power    = 

_  i  x  20   x   140    Kit  33,000  =  4J.I.H.P.    The 

flywheel  has  nothing  to  do  with  the  power.— T.C., 


14.]— Sarins  Query.— 

Area.    Aver,  pressure.    Itevs. 
■7864=  50-26   X  241  b.  (about)  x  140    > 


10-2H.P,      Tbe  flywb.ee 
gives  it 


_..  getting  it,  as  in  the  above 
'here  the  steam  isont  off  half-way.— W.  M.  J., 
Dublin. 

(65147.]— Direct  Traueformer,  Induction 
Coil,  or  quasi  Galvanic  Kaohiaa. — I  trust 
"An  Amateur  Constructor "  will  pardon  my 
t  to  him  that  the  term  "galvanic 
vague,  in  that  it  may  mean  anything, 
from  a  dynamo  to  a  Daniell  cell.  He  is  about  to 
eonetrnot  a  transformer  after  the  old  fossilised 
ityle,  the  use  of  which  I  am  doing  my  best  to  dis- 
courage, rrr/e  pages  12o,  170,  and  I'Jl,  and  comment 
'y  "Engineer,  Govan,"  page  14S,  Ac.  —  W. 
EMti'-MAYCUCk-. 

[115148.]— Bodsw— The  reason  that  hypo,  must  be 
kept  from  photographs  ia  because,  in  tbe  esse  of 
negstives,  it  causes  them  to  become  yellow,  and  an 
efflorescence  of  the  salt  occurs  on  the  film  ;  in  the 

yellow  and  fade  awsy.  Washing  sods  would  not 
do  this,  except  the  efHoroscencc  or  "  flowering  "  of 
tbe  film,  which  will  take  place  with  any  salt,  aa  it 

to  chemical  causes'.     The  best  way  is  to  keep 

jything  thoroughly  clean,  and  separate  all  yonr 

chemicals  from  each  other — that  is,  wash  out  every 
glass  and  dish  after  using,  and  don't  pour  a  solution 
-nto  a  dirty  glass  under  the  impression  that  a  little 

>f  the  other  solution  left  in  the  glass  won't  hurt.— 

'  RISC  11'  I  A. 

IG.M49.]— Link  Beltlnar.— If  "Link  "will  refer 

o   Xo.  1,10!)  he  will   find  all  the  information  be 

needs— or  uught  to  need — to  enable   him  to  melee 

link  belting.— X I" X.  Dull. 

[651 5 1.]— Boot-Clean  In  ■   Machine.— Several 


[  64  HI.]— Boot-Cleaning . 

one  driven  like  a  lathe  by  a  treadle,  with  two  cb- 
aular  brushes,  and  shall  be  happy  ta  part  with  it 
if  Mr,  Thomas  Bainbridge  will  write  to  me.— C.E. 
Lance,  Stoke  Court,  Taunton. 

[Solfi4.]— Besun  Blowing;  Btuglna,  —  Tii 
diagrams  appear  to  be  balf-aiie.  Without  a  at  tin 
of  the  actual  arrangement  of  t»ppet  motion,  I  en 
Dot  advise ;  bnt  think  yun  will  find  the  oanse  tob 
wear  in  the  joints.  The  fault  is  that  valves  an  i 
little  late,  and  not  open  wide  enough  until  engiai 
is  making  the  stroke.— T.  C,  Bristol. 

166154.]— Beam  Blowing  Hnsrlneu— This  isi 
case  of  disarrangement  of  the  "arm*  "or  "tappets' 
on  the  air-pump  rods.  If  there  is  a  "oataraet'ei 
the  steam  valves,  it  should  be  regulated  to  doe 
much  earlier ;  if  not,  tbe  duration  of  contact  bet  nai 
the  "lifters'*  should  he  shortened, for  tbe  stare i 
rushing  into  the  condenser  at  the  end  of  the  suefa 
and  spoiling  the  vacuum.  The  exhaust  is  probiUi 
all  right.  The  sudden  rise  on  the  steam  line  i 
caused  by  the  increase  of  pressure  (or  the  resistless 
in  the  blowing  cylinder,  and  is  common  tons 
cases  of  air  compressors.  The  inter  and  coalu 
probably  not  far  to  fetch  in  this  cast—  W.  H.  J. 
Dublin. 

[66 134.]— Beam  Blowing?  Enarfno.  —  Then 
disgraces  show  an  extraordinary  state  of  •Sua 
and  one  wonder*  how  any  parson  having  ehsrre  sf 
this  important  engine  could  let  it  go  on  tosecssi 
extent,  Tbe  waste  and  bad  working  mut  ay 
aloud.  The  steam  valves  obviously  either  do  at 
sufficiently,  a*  they  ehow  a  loss  of  ±0  per  cast 
assure,  or  the  passage  is  obstructed-    Ta* 

. .  ipen  too  late,  and  carry  the  c  u t-ofl  to  the  est 
of  the  stroke ;  consequently,  the  stesm  n  ' 
through  the  exhanat  valve  before  the  stroke  ii.  _ 
-'-'-;  expansion  is  lost,  steam  is  wasted  and  rsnt 

s  condenser  by  the  piston  on  its  return  irni^ 

to  the  detriment  of  the  vacuum.  By  adjEftif 
the  tappets  for  the  steam  valves  on  th*  pnf 
rods  to  give  a  moderate  lead,  *o  that  the  nlit 
•ommencea  to  open  before  the  piston  ha*  complnal 
it*  return  stroke,  say  by  lin.,  the  working  rill  I* 

bettered.    Th*  exhaust  valve*  are    not  * ' 

astray ;  the  vaonnm  ie  fair,  hat  the  engint 
be  turned  round  witbont  steam,  and  the  vth* 
:ily  act.  These  remark*  only  indicia  as 
tion  the  cure  ihoold  take — perfect™  as 
only  b*  attainid  by  actual  inspef'" '  ~  -'■'- 

on.— W.  S. 
CJloG.]— Omvlty  Leclanth.e.— Tliii  tfik  I 
isve,  wis  introduced  first  for  this  bstUrftr 
.  Huberts  in  the  Jwinmlot  tbe  Boc.TeLl**, 
Vol.  VI.  p.  -.'66.  Th*  first  I  ever  saw  cf  il  •»■ 
V„l.  XXVIII.  of  the  "E,  SI.,"  where*.  1U 


,  in  his  Cantor  Lectures,  "  Ueoei 
igrapby,"  VoL  XXX.  '■  E.  M,"  p. 

_  name  ;  SO  does  Mr,  Lynd  in  his  * 

Telegraph iat,"  second  adtlon,  p.  22,  where  ua- 
— "-nt  arrangement  of   the  carbon  slid  ii*  s 

;ly  shown,  permitting  tbe  ordinuy  aria  * 

be  need  vertically  (see    letter  and  sketch,  sal 

.— ASSOC.I.N  ST.  E  L  EC.ESGK. 


It 


a  treadle.— T.  C, 


consist*  | 
Rri.tn' 


Coll.— May  I  direct  "Steam's"  attention  in  -LrV 
Inmn  (April  20th)?    I  should  be  plesssdWsjl 
m  working  drawings  and  full  Urstrnr**- 
ill  get  much  better  results  with  this : 
ndenser  is  used  to  "  absorb"  the  "« 
ark,"    and    consequently    renders  tL_  , 
ore  intense.  Water  regulator  beat.— W.PSUB- 

3IAYCOCK. 

[66 1 57.]— Induction  Coll.— Put  two  lsjmst 
o.  20  silk-covered  copper  wire  on  the  core  fa"« 
'imary  wire.  Separate  each  layer  by  a  tote* 
ir affined  paper.  The  two  layer*  m»yw*i|t«a 
thereabout*,  Tha  secondary,  if  for  shockau>& 
ay  consist  in  five  or  six  layer*  of  So.3»«» 
ivered  copper  wire.  If  the  ooil  is  to  be  uulfa 
her  experiment*,  from  £lb.  to  Jib.  of  lot  »*1 
ire  may  ba  used,  which  will  give  from  IJwH 
yen.  Each  layer  must  be  most  carefully  vsoa 
i  for  evenness,  freedom  from  kink',  and  ptrhst 
ntinnltj  I  sud  great  oars  most  be  ueed  t.i  tJJ- 
,tc  and  insulate  the  successive  layers,  at 
ingei  may  b*  Sin.  in  diameter.  The  coudtaat 
■t  illy  increases  the  length  of  the  spark,  and  Ik 
ficieuoy  of  the  coil  generally,  by  storing  ojl* 
•xtra  current"  in  the  primary,  and  tendiaf  i 
_  .  „_.  loment.  The  water  re-dx* 
tube  full  of  water,  corked  at  both  tax 
<ires  pushoc 
ipproaohed  o 

[Ha  l.'.a.]— Model    Osu-Enwlna.— I    am    jB 

engaged  upon  a  little  gas-engine,  the  same  lire  i 

iurs,  but  of    different  design.     I  see  other  s> 

spondents  are  also  trying  to  get  model  gatengia 

i  Co,  without  sneceee,  which  makta  me  fsar  tui 

..ill  prove  disappointing.    I  think  if  w*  wer* 

help  une  another,  by  exchanging  the  little  eri 

rience  we  may  eoquii  e,  we  ahould  very  likely  on 

e  tbe  diffioul  ty .     Some  Bay  a  gas-engine  of  d 

cannot  be  got  to  go  j  bnt  I  am  told  that  tbs 


along  at  thi 


) 
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to  a  height  of  6ft.,  it  mjist  issue  with  a  velocity 
of  y/Mx"5  <=  18ft.  per  second  at  least.  If  yon 
want  to  know  exactly,  oolloot  the  quantity  that 
flowi  for  half  a  minute,  and  measure.  Tou  can 
easily  calculate  velocity  from  this,  as  you  know 
area  of  pipe.— T.  C,  Bristol. 

[G5183.1— Hydraulics.— 8  025  |/205ft.  «  115ft. 
per  second,  velocity  of  discharge.  This  205ft.  head 
is  net,  after  making  its  own  allowance  for  friction, 
which,  by  the  way,  is  extremely  small  in  a  smooth 
and  perfectly  vertical  pipe  ot  5in.  diameter ;  for  a 
let  whose  diam.  (din.)  is  no  lets  than  1-1 2th  of  its 
height  (5ft. ),  loses  no  appreciable  head  whatever. 
—Frank  Caws,  Sunderland. 

i  66186.]  —  Reflecting"  Galvanometer.— For 
inary  rough  work  wind  the  bobbin  with  No.  36 
silk-covered  oopper,  and  get  on  enough  to  give 
about  800  ohms  resistance.  (Good  No.  3G  copper 
wire  averages  about  6ft.  to  the  ohm.)  This  means 
about  5oz.  One  small  piece  of  watch- spring  is 
better  than  a  number  of  small  pieces. — S.  BOTTONE. 

[65192.]— Potassium—  Perhaps  the  following 
particulars  of  the  estimation  of  potassium  as  de- 
scribed in  the  Trans.  Brit.  Pharm.  Gonf.  for  1878 
will  suit :— >(  New  Test  for  Potassium.  A  Carnot. 
ThelftA "  _ition  is  made  by  dissolving  1  part  bud- 
nfjn^£^k^muth  with  the  aid  of  the  smallest  re- 
quiitSquantity  of  hydrochloric  acid  ;  add  to  this 
a  strong  aqueous  solution  of  2  parts  of  hyposnl- 

5 site  of  sodium,  and  then  a  large  excess  of  alcohol, 
'his  reagent  forms  a  yellow  precipitate  with  solu- 
tions of  all  potassium  *salts,  and  does  not  affeot 
sodium  combinations.  Barium  and  strontium  give 
the  same  reaotion ;  but  as  they  belong  to  a  different 
analytical  group,  they  can  be  easily  separated 
before  the  test  is  applied."  "  Volumetric  Estima- 
tion of  Potassium.  A.  Carnot.  The  author  has 
described  a  test  for  potassium  whioh  depends  on 
the  precipitation  from  an  alcoholic  solution  of  a 
double  hyposulphite  of  potassium  and  bismuth. 
(Bee  the  preceding  article.)  On  this  he  now  bases 
a  volumetric  process,  which  consists  in  the  deter- 
mination of  the  hyposulphurous  acid  in  an  aqueous 
solution  of  this  double  hyposulphite  by  means  of  a 
titrated  solution  of  iodine.  On  adding  the  iodine 
solution  to  a  cold  neutral  solution  of  the  double 
hyposulphite,  a  red  precipitate  of  bismuth  oxy- 
iodide  is  formed,  whioh  oan  be  prevented  by 
acidifying  with  hydrochloric  acid,  which,  in  the 
short  time  required  for  the  reaction,  does  not  aot 
on  the  hyposulphite.  When  the  iodine  is  added, 
the  greenish  solution  changes  to  a  light  golden 
yellow ;  towards  the  end  of  the  operation,  how- 
ever, each  drop  produces  a  brownish  tinge,  whioh 
disappears  on  agitation.  The  end  of  the  operation 
is  shown  by  a  single  drop  producing  a  permanent 
change  from  light  yellow  to  dark  brown.  This 
ohange  oan  be  clearly  perceived  either  in  natural 
or  artificial  light.  Two  equivalents  of  hvposal- 
phurous  acid  correspond  to  one  equivalent  of 
potash  or  iodine.  Details  of  the  preparation  of 
the  standard  solutions  are  given,  and  also  the  pre- 
cautions necessary  to  be  observed  in  conducting 
the  analytical  operations.  {Comptcs Rendu* ,  Ixxxvi., 
478-481.)"— PBINCIPIA. 

[6511)3.]  —  Indicator  Diagram  of  Gas  - 
Engine. — Like  steam-engines,  you  calculate  the 
area  of  diagram.  The  mean  pressure  of  compres- 
sion must  be  deducted   from    mean    pressure  of 

explosion:   so  formula  would  stand.  a-  _'  l?~~l_l' 

r  3tf,UUU 

—T.C.,  Bristol. 

r6511U.]—  White  Positive  Photographs.— 
These  may  be  obtained  on  Eastman's  permanent 
bromide  paper. — G.  G.  B. 

[65194.]— White  Positive  Photographs.— 
Depends  on  what  process  you  employ.  If  collodion, 
expose  fully  and  under  -  develop  with  a  strong 
iron  developer :  to  each  ounce  of  whioh  has  been 
sdded  one  minim  of  nitric  acid.  If  the  gelatino- 
bromide  process  be  used,  expose  fairly,  but  avoid 
over-exposure ;  develop  with  ferrous  oxalate.  Stop 
the  development  directly  the  image  is  fully  out. 
Wash  and  fix  as  usual :  again  wash  carefully,  and 
soak  in  solution  of  biohloride  of  mercury  in  water, 
until  the  deposit  is  as  white  as  milk.  Again  wash 
and  dry.— S.  Bottone. 


QUERIES. 


»♦« 

[65195.]— Corns  on  Horse's  Feet.— Would  any 
lellow-xeader  inform  me  If  them  is  any  perfect  cure  for 
corns  on  horse's  feet  ?— B.  B. 

[65196.]— Myopia— Can  short  sight  by  any  means  be 
corrected  so  an  to  enable  anyone  to  do  without  spectacles 
(otherwise  than  a  natural  weakening  of  the  eyesight  by 
age)  ?-J.  W.  M. 

[65197.]  —  Oelatlne  Moulds.  — Will  any  reader 
klnoly  give  the  recijc  for  making  gelatine  moulds  for 
a)  a  iter  casting  ?  AL*o  the  recipe  for  making  impression 
wax.— Wax. 

[65198.1-Oost  of  Engines  per  Horse-Power.— 

Would  "  T.  C,  Bristol, '  or  others  tell  me  the  difference— 
per  bone-power— in  cost  of  working  6H.P.  beam-engine, 
Bingle  cyliuder,  compared   with    modern    horizontal?— 

BATK3. 

[66199.]— Golf  Balls.— Will  you  or  any  of  your 
readers  kindly  suggest  a  really  good  paint  for  guttapercha 
golf  balls  ?— DoRJHl. 

[85200.]— Blasting1  Gravel— What  would  be  the 
best  way  of  b. acting  a  gravelly  rock  to  use  for  roads  ?  The 
stone  is  not  very  hard,  bat  picking  it  is  a  very  slow  pro- 
cess, and  should  like  to  try  blasting.— A.  B. 

[65801.]  -  Bursting-  Pros  sore  on  Tanks.— Will 
"  T.  C,  Bristol "  or  others  inform  me  how  to  calculate  the 
banting  strain  of  water  on  the  sides  of  tanks  having  the 


F/G.   / 

oioumc  ten 


v.-w/vwn 


Ftc.Z 


pi  a.  m  ctajr. 


UNANSWERED    QUERIES. 


fas  numbers  and  titles  a/  -r 
swered  for  Jkn  week*  art  inset  : 
unanswered  art  repeated  four  .  ■ 
our  readers  will  look  ower  the  1 1  . 
them  sss  for  the  beneJU  of  theit  --; 

Since  our  last,  "  Principii 

64556.  Rustic  Pipe*,  p.  61C 

64672.  Refraction,  611. 

64*91.  Dynamo,  Gil. 

64616.  Abyssinian  Pamp 

64620.  Fehling's  Sugar  T . 

64851.    Coil.  p.  91. 
64861.    Book  Boring,  91 
64879.     Vmlre  Gearing, ' 

\ 
\ 


••  whUh  remain  unan* 

list,  and  if  still 

sards.     We  trust 

■  what  information 

:-i..    (butors. 

ad  to  64529. 


following  shapes  ?  1.  AcirouUr  tank  having  a  frustum 
of  a  cone  rising  from  the  bottom,  as  in  Fig.  1.  2.  An 
annular  tank,  as  in  Fig.  2.— R.  M. 

[65202.]— Keeping  Iron  Tube  at  Bed  Heat.— I 
want  to  keep  an  iron  tube,  Un.  diam.,  2in.  long,  at  a  low 
red  heat.  From  its  small.sise  a  furnace  is  impossible  and 
gas  is  not  to  be  had.  Can  I  accomplish  this  by  a  blowpipe 
and  spirit  lamp,  and  could  the  heat  be  intensified  by  a  coil 
of  wire  inside  tube  ?— One  in  a  Fix. 

[66203.]—  Looking-  Glass.— Is  there  any  process 
by  which  tin — or  otuer  white  metal— can  be  .  deposited 
from  a  solution  on  the  surfaoce  of  glass  ? — the  process 
being  ii>r  liar  to  the  mode  of  silvering  glass  by  the  reduc- 
tion of  nitrate  of  silver  as  per  any  of  the  well  known 
methods.— J.  W\  M. 

[65204.]— To  Mr. F.  C  Allsop—  I  want  to  make  a 
relay  to  close  an  electrio  Dell-circuit  to  work  by  one  No.  2 
Leolanche  cell  for  relay  and  one  for  bell.  Contact  made 
200yds.  away  from  bell,  using  ordinary  telegraph  wire  for 
line  and  u*lng  eartn  plates  instead  of  return.  What 
quantity  and  »ixe  of  wire  should  I  want  for  magnets  ?— 
Anxious. 

[66205.] -Bottle  Washer.— To  Mr.  Bottoni.— We 
have  a  bottle-washing  machine  driven  by  foot  power— one 
man  working  six  hours  a  day  on  and  off.  Could  I  store  up 
electricity  lrom  a  dynamo  driven  by  this  machine— fly- 
wheel about  13in.  diam.  ?  If  so,  kindly  say  what  kind  of 
dynamo  and  storage  cells  required,  and  sice  of  same.  I 
want  to  rig  up  all  myself.  -Bottle  Wasbbr. 

[65206.]— Enamelling.— Could  some  kind  resder 
give  me  particulars  about  enamelling  photos.  ?  Even  after 
the  most  careful  cleaning  of  the  plate,  the  prints  do  not 
get  loose.  Home  books  recommend  to  mix  the  collodion 
with  a  few  drois  ok  urn  riclni.  I  have  done  that,  but  can 
too  much  (10  drops,  for  imUnoe,  to  lOOgr.  collodion)  be 
the  reason  of  my  failure  7 — ARTIST. 

[65207.]  -Compressed  Oxygen  .—Will  any  reader 
please  inform  me  how  I  may  compress  oxygen  into  steel 
cylinders  as  supplied  by  the  Brlns  Company  ?  Is  it  con- 
densed in  or  pumped  in  ?  I  have  in  use  a  steam-engine, 
so  could  bring  this  to  ase  if  noedful  for  pumping,  if  it  is 
done  by  the  aid  of  stoma  or  power.  Can  make  my  own 
cj  linden,  but  don't  know  how  to  fill  them.  Should  like  to 
obarge  them  to  about  20  atmospheres  and  cylinders  to  hold 
80ft.— H.  BOARDMAN. 

[65268.]— Bleotr opiating.— I  have  a  cast-Iron  hoop, 
6in.  diam..  2in.  broad.,  upon  which  I  wish  to  deposit  a  thin 
ooat  of  copper  of  uniform  ■  thickness.  Would  some  of  your 
correspondents  be  good  enough  to  say  how  this  oan  be 
done— if  by  a  single-cell  battery?  Also  how  I  should 
treat  the  solution  of  sulphate  of  copper  to  give  the  deposit 
a  gun  metal  or  brass  colour. — GK 

165209.]— Moulder's  Wages.— A  sand  moulder  on 
day  work  at  6s.  a  day,  not  standing  his  own  losses,  makes 
of  a  pattern  three  per  day.  The  tame  pattern  Is  given  to 
a  man  that  works  on  piece  standing  bis  own  loeces.  Will 
he  have  to  make  the  castings  at  2s.  each,  or  is  he  allowed 
anything  extra  for  standing  his  own  losses?— A  Sand 
Rat. 

[65210.]— Dynamo.— Will  Mr.  Bottone  kindly  give 
size  and  sketch  of  dynamo  to  receive  6in.  armature? 
Output  63  volts,  10  ampdres.  Prefer  compound-wound 
if  I  could  light  arc; and- incandescent.  Please  state  quantity 
of  i wire  required.  Would  a  Pacinotti  ring  armature  be 
suitable  with  about  12  teeth  ?  Please  state  c.p.  I  may 
expect.    Also  will  1HJ\  engine  drive  it  ?— Rbsistangs. 

[65211.]  —  Logarithms.  —  In  calculating  angular 
positions  of  lines  on  a  horizontal  sundial  my  directions  are  : 
Add  log.  sin.  lat.  to  log.  tan.  hour  angle,  subtract  10  from 
index  and  remainder  is  log.  tan.  of  angle  required.  My 
difficulty  is  this  ?  I  find  log.  tan.  90°  =  infinity.  How 
am  I  to  add  this  (infinity)  to  log.  isin.  lat.?— Rsnk 
Caralita. 

[65212.1— Glase  for  Porcelain.— To  "  Potter."— 
Will  you  kindly  assist  me  in  the  following?    For  some 


battery  experiments  I  wish  to  cut  down  some  large 
pots  and  then  reghue  tops  again.  Please  give  me  resist 
for  glaze .  Also  mode  of  applying  game.  Oan  they  be  tied 
in  one  of  Fletcher's  muffle  furnaces  ?  Where  can  I  obtais 
Cornish  stone  7—X.  Wysehkad. 

[65213.]— To  "Chemist"  or  Mr.  Gray—I  have 

seen  some  small  bigs  made  of  tissue  paper,  and  when 
placed  mouth  downwards  upon  the  crown  of  a  silk  hat  sei 
set  fire  to  at  the  top  corners  they  gradually  born  dowa  to 
within  lln.  or  so  of  the  bat  and  then  rise  in  the  air  leaving 
the  hat  uninjured.  Will  you  kindly  tell  me  how  thej 
is  prepared  to  prevent  its  crumbling  as  It  burns  ?- 

[65214.]— Theodolite  and  Compass  Snrrsying. 

—Will  any  practical  surveyor,  or  one  accustomed  to  ls> 
struments,  explain  why  the  position  of  the  cardinal  petals 
are  reversed  on  theodolite  compass  ?  Also  in  stating  the 
magnetic  north  as  compared  with  true  north  on  plans, 
what  allowance  should  be  made  for  the  eccentricity  sf 
variation  whioh  appears  to  vary  daily  as  well  as  yearb;? 


[65215.]  —  Concrete.— Having  to  lay  some  kad 

covered  telegraph  wire  part  of  which  has  to  pass  tbxosgs 
ooncrete  composed  of  brick,  ollnker.and  Pott  land  censest, 
I  should  be  glad  to  know  if,  while  the  concrete  Is  wet.  ssy 
ohlorine  or  other  chemical  is  given  off  likely  to  attack  tks 
lead.- J.  B.  8. 

[65218.]— Condenser.-  Would  any  kind  reader  obUsj» 
with  a  reply  to  the  following  ?  A  cylindrical  vessel  A, 
9in.  diam.,  by  30in.  high,  i*  filled  uo  24in.  with  sea  water 
at,  say,  55°  Fabr.  Immersed  in  this  water  is  a  coil  of  pips 
fin.  external  diam,  and  35  ft.  long,  filled  with  steam  at  > 


-  TO- 


STSAM. 


temperature  of  320°  Fahr.  There  is  a  vacuum  of,  ssy, 
26in.  mercury  over  top  of  water,  and  it  must  be  resaest* 
bered  that  as  the  water  is  evaporated  the  coil  becosn 
partially  uncovered.  How  much  of  above  water  mar  m 
evaporated  before  deposit  will  commenoe,  and  how  losg 
would  it  take?— Ta  ha. 

[65217.]— Bells.— Will  some  correspondent  suggest  the 
simplest  connections  to  effect  the  following?  I  bats 
signal  bells  between  A  and  C  working  with  the  ordinal* 
Morse  keys.  I  want  to  make  an  arrangement  midways) 
B,  so  that  when  at  B  I  can,  by  the  aid  of  switch  sal 
ordinary  press  button ,  ring  to  A,  using  the  battery  at  A. 
The  bell  at  O  to  be  out  out  when  ringing  from  B  to  A. 
and  when  done  by  turning  switch  at  B,  I  connect  A  sal 
O  to  again  work  direct  on  the  reply  system  by  the  stem 
keys.  Will  some  one  show  the  easiest  plan  of  arraagisf 
the  connections  and  switches  at  A  to  enable  me  to  sent 
this  plan  ?— SOLITARY. 

[65218.]- JumeUe's  Marino  Glass.— Will  "  ffa 

Dor  "  or  some  iother  practical  rtadtr  kindly  inform  sw 
how  to  solder  the  brass  parts  Immediately  under  the  eye- 
glass together  ?  The  joint  is  similar  to  that  ia  a  bos 
door  knob,  and  the  eye  glass  turns  round  In  the  sua 
fashion.  I  find  that  rough  handling  with  ordinary  seam 
makes  it  far  won e  instead  of  better— the  brass  beinf  s 
thin.  Also  how  to  imitate  the  black  enamel  with  wssa 
the  brass  parts  are  covered,  part  of  which  Is  by  frlcbw 
rubbed  off  the  projecting  parts.— B.  I&HEBWOOD. 

[65219.]— Motor  Dynamo.— To  Mb,  Bottoisv-I 
intend  making  a  motor  as  described  in  the  **  B.  M ."  April 
6th,  1888,  but  larger.  I  also  want  to  be  able  to  use  it  a)  s 
dynamo.  For  the  armature  I  shall  use  your  4 Jin.  pases* 
ings  with  10  teetb,  and  the  F.M.,  etc,  in  proportes. 
Would  it  be  better  to  bave  two  armatures  wound  via 
different  sized  wires.  If  shunt-wound,  would  it  work  us 
motor  ?  What  sise  wire  and  how  much  must  I  use  to  get 
the  greatest  efficiency  out  of  each  ?  Would  the  dysast 
describod  in  your  book  "The  Dynamo  "  be  sufficient  ■ 
drive  this  motor  ?  If  not,  how  much  &SLF.  wocM  It 
take.  What  would  be  the  JI.P.  of  same  ?  What  U. 
would  it  take  to  drive  it  as  a  dynamo,  and  what  would  ■ 
the  B.M  F.  and  c.p.?— B.  J.  P. 

[65220.]— Battery.— To  Mr.  Hamilton.— Do  yss 
think  still  that  the  battery  you  mentioned  in  the  "&BV 
Nov.  18tb,  1887,  p.  278— i  e.  the  sine  carbon  one  at  sad  sf 
letter— is  as  useful  and  as  cheap  as  any  ?  Most  the  ester 
cell  be  round  or  square  ?  What  sise  rino  and  carbon,  sal 
ifastlok  or  two  of  arc  light  carbons  would  do?  Ast 
could  the  sines  be  left  in  solution  when  not  ia  on' 
Would  you  also  explain  how  to  make  resistance  to  suit  SBfta 
lamps,  and  the  ampere  of  the  lamps  spoken  of  in  Utt  taste 
of  lamps  in  the  '•  B.  M^  of  March  la»t?  Would  above 
battery  fill  accumulators  If  connected  in  parallel  to  tsear 
If  so,  how  should  the  accumulators  be  connected  ?— A  B. 


[65221.]-PhotosTraphlo  Lens.— I  have  a  Hgsfts 

lens,  by  Lerebours,  of  Paris.  The  diam.  of  glasses  Is  2|sw 
length  from  outside  of  one  glass  to  outside  of  the  otasr 
3}ln .  front  piece  on  whioh  cap  fits  ljin.,  distance  frost 
inside  glass  to  focussing  screen,  when  image  at  ssoat 
20yd.  distance  is  f ocussed  sharply,  6 Jin.  Will  sosse  brother- 
reader  give  his  opinion  of  Lerebours  lenses,  and,  If 
possible,  from  the  above  data,  tell  me  what  work  mine  to 
most  suitable  for  ?  I  wish  to  fit  eons  stops  to  It.  When 
should  the  slit  be  cut  ?  I  should  also  liks  to  know  tat 
usual  number  of  stops  and  the  diam.  of  their  asaitares.— 
W.  A,  A  BIN  G  DOW. 

[65222.]— Reservoir—  I  shall  be  obliged  ff  sosse  of 
your  correspondents  will  give  me  their  opurioa  and  ad  vies 
in  the  following  matter  ?    Along  the  »*■■ **"y  of  sty 
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HHOLIBg  MEOHAWIO  AMP  WORLD  OF  801ENOB  i  Ha.  1,806, 


[MJM.l— TO  "  Eon."— About  12  raocthi  ago,  lilting 

.  .•. — : — ia  — ... —  > -iw  a  epwer  renoing  along  the 

1  of  fly  alight*!  on  the  bank 


of  the  apldr 

theiptlera 


w  wrong  u»l  where.— P.  B. 
[«ti«.7  -Boundlne  the    Bdg-ei   of  Punched        [»taSs.]-A Tribe  i 

BtWM  Blanka.— Wh»t lithe  meat eaiyaudeipeditioui     

way  at  taking  aS  the  iharp  tap  edgei  of  B  large  quantity 
of  bbuka  punched  oul  frjm  1  loin,  rallsd  bnu!  Any 
pro™  of  flllng  would  be  om  o(  the  qnntlgn  u  being  In    ,, ,  -   -—  , 

bini round  end  amaoth  edge.    Ira  told  by  I  f rlend that  Juat  been  an  Intoieitlng  dlioorery  In  Paraguay  ol  n  u 

ha  hM  Hen  ilmllu  blank*  placed  in  ■  peculiarly  formed  t"  "-- "- ■  -••■■■>  —  •■■■•    • •— 

KWfOjriag  band  with  lotne   tort  of  abrading    powder,   but  * 
""  -*"—  ~~~  remember  detail   of  uomt  ruction  of  be: 

t  dlppLog  these  bin 


[f»n* J-DoBli-nlnv  Machine.- 
Ho.  BlniU.p'.  1W.  It  woraed  well;  but 
oiherwUe  altering  toe  wtlgbti.  It  on]. 


different 


blwl 


■111  ndTei 
motion  ?— Kexblx  CoLLiNBa, 
[«!».] -Lannob,-  Will  M 


7  the  mate  contlunoue 
reader  kindly  lay  II  I 


within 


ceptton 


■  drlren  wheel  an„wl 


fi  by  1.  wrought  iioi 


hi,  11  cagl.  Din. 

I  propose  winding  with  191b. 
0.    Will  the  win  be  norroot, 

Tory  salt.    Also  the  ring  li 


the  pole  piece*  it 
laminated.- B.  LI 

[e*m]-Pnenm»tie  -In  •  pneumatic  reliue  for  > 
Bow  lithe  Joint  between  the  pin  ton  and  cylinder  kepi 
the  bell  tbe  puton  keeps  In  the  lame  petition,  although 

[UlM.l-BanMn,  Batteriea.-Wlll  Mr.  Bottom 
kindly  e>v  If  two  1-nlnt  Ilunian  bat  Uriel  oniiht  Ant  to  heel 
about  ,li 


nitrloeoidln  the  innct 

cell, 

and  1-10 

lulpbnrlo  aoid  it 

the  cater.    The  mtitm 

la  jo 

In  both,  but  ooi 

)L    The 

wo  together  wil 

not  work  i  rnry  inull 

qoutltlea  right! 

If  »,  plena  lay  whit  I 

O.-PkLI 

[WlWJ-Kelnite-Fsld 

It  Ii  raid  to  be 

found  oa  a  bed  of  rock 

■It.    The  mint. 

kalolte  are  lulpbate  of 

magneiium  and 

water,  oblorlde  of 

aodlnni  and  magneeluD: 

the  noil  r    U  Ibera  anj 

plan  by 

ana  be  got  free  Irom  th 

IcalalM  u  containing 

>ota<h,  aa  I  bare 

arlTtnlt;bnldonot  k 

oww 

.t  by  potaah  ;  bu 

li  thliio?    Where  doe.  1 

eomfl  f  tot — price  per  j,  1,  an 

jra  will  oblige.— 

[Will.]— Bonea  for  Mmure- Snppoio  bona,  u 

obtained  from  the  bnu 

pciipbata  of  oaloiam  ii 

dleln 

id  rendered  more 

part)  of  the  bone 

which  are  ucnelly  got  out  by 
*0- T     Aim  what  beeoruM  of 

-rli.,  the  gelatin*, 

ia  nitrogen  whleb  bonea  are 

ntha 

in  bunei,  do  they  refer 

to  it  u  the  go 

nitrogen  will  comer— TiiK  Bhik. 

[MHll-Intsnalty   Ooll.-I 


a    lib.  1 


8  dbl.  c.c. 


purohued   fo 


aib.Mo.Mdbl.a.o.foraMondarj  ;  I 
to  -  Diar,"  that  for  Hoondary  I  id 
u    Will  lome  reader  kindly  to 

{oil,  (in.  by  tin.,  for  condeneer.— Wat,  Mn,sti 

[fl till.] -Ventilation  of  OhnroJiBa.— Belattr*  t 
the  oomapondaoee  oa  mil  inojeot,  would  mat  of  yon 
Teederl  point  to  ahnrobea  when  healing  and  Tent  i  latin 
bare  been  carried  out  combined,  and  for  a  ■uffloiaat  leugt 
of  tine  to  prore  Ita  mcoew  1  In  aome  ohurobee  healed  b 
bat  air  a  rery  email  Ore  luduoee  current!  of  traah  air  1 
arnaaier^-Aaii-VrrLiTion. 


lied  ii  a  watot  tank.    Wlllany  otyooreoglnearlnr 
.     .  Itall  me  tnaaliaaf  alltig  ohitn  and  ilia  of  tackle 

and  thlokneaa  of  rop^.— H.  o". 
[Ul«.]-Qu.Ban,-Can    any   readar  kindly    aay 
'batber'gjabagiuiubleforthe  oiycalclua  ilmellgbt 

I  a  ae  wing  machine,  and  treated  with  Indlarnbbtr  aolntlnn 
[8Jai».]— Gypaurn  for  G-artlen.— The  booka  apeak 


lark  grean,  dark  and  light-blue,  and  dark-red*— BIS Dga. 
[eslll.J-Looma  Strap  TtttkaV- Will   iome   kind 

aahlre  power  loomi  1  Only  baring  a  lew  rnaalng,  It  Ii 
ather  eipemlra  to  take  to  tnlthy  a  few  mllei  ulitant. 
.las  a  few  hint!  on  tba  tampering  of  diilli  for  wrong ht- 


[ettle.]  —  Kfldloo-Elaotrloil     Apparatna.  — 


of  the  wott 
e  the  higher 


BtigacmniB. 
1M.1-T 
cook  and  lie.  i 


[86310  ]— Dynamical   Problom.  - 


tbe  monkar  ttlea  to  climb  up  will  ho  rranh  the  top,  and 
what  will  happen  to  the  weight  1    A  rigorom  loreiilga- 
tlnn  will  be  gratefully  aeotptad.— P.  K.  BATKHatt. 
[( Bit  1.]- Oar bon  Tracinna— 1  ahould  be  obliged 


[  thought  lb 


Trat  adrautage  to  thoee  who  otc  them.— W.  H. 
[«3«. ]  — H. Carolina—  I  bare  been  offend  ajsud 
notional  that  itate.    Can  any  oorraaponden 


revly. 


COtutrncted  a  working  lujeator  aull 

[BtJta.l-HaUtlon— Can  ana, 
•>    Cutiitbenrolded  by  o]a;\ 


lader  tell  me  wlut  power  1  get  J— InsoRANT.  " 

[Si!55].-8te.lnlng-  Tolaanlaed  Indlarnbber.— 


[«(St8]  —  Oolouring-  Canvas  —  What  ihatl  I  nit 

rank  uacra  and oth'ra  r— Wat's  1*^*'  T"*S"    **"  b/ 
[St»7.]-Braatna;  Solder.— Will  aome  one  kindly 


giro  proportion!  nf  can  tat  melted   and    bca:    running 
[8HEB  ]  —  SnrfAoe    Oondanalnr— Will    "I,  0„ 

for  the  abore,  Ijln.  and   lln.  bon,  1)  atroke,  and  °ha 
ilmplHI  pump  to  pump  water  Into  tho  ooudeaatr  I    Thiy 
are  com  pound  anginea.— ElDOLlT. 
[isiss  ]-Oyater  Spat.— Will  aotneons  Inform  ma 


[Sol  10.] —Fan  for  Blowor^Oan  • 
readera  kindly  give  ma  ikuch  and  dim 
abore  lor  cooling  liquor  (beer)  when  in  th. 
Old  BrJSKBlBU. 

[Kiel.]— Taper    BalllnK.-Cin 


[MSM  ]— Inftimmable  Liquid.— Can  anyone  air* 
rood  la  inierud  and  then  expoaad  to  toe  atmoephere, 
[UHI.]-DUtOm  flTonntini-.  Dry -Will  anybody 

romoaplllatlaing  between  the  glvi:a  in  dry  mointi  F— 
V,  J.  a.  STBOUD. 
[ 81  ist.7— Borax  Toning-  Bath—Will 


.oulnr  Bath.-Wlll  any 


[rjsiis.]— Hprlnen  for  Safety  Valwaa.— Com- 
«h'ou  =  ^'  x  H,  where  W  =  weight,  d  m  maaa 
iam.  of  coll,  a  =  thioknein  o'ltael  In  alitaentba  of  an 

tool]  K  =  number  o!  colli.  Thli  formula  la  u«d  by  the 
ioard  of  Trade.    Cananjone  a  jow  me  how  to  make  np 


Ether  Drlnklna; — In  noma  placet  in  the  north 
of  Ireland  ether  ia  largely  uied  aa  ■  lubatitute  for 
whiakv,  one  reason  being  ita  cheapbei-e,  iouninch 
aa  a  person  oan  obtain  for  a  penny  luffioient  ether 
tomaltehimdrunk.  Tbe  (object  of  etoer  drinking 
in  certain  diatriot*  in  Ireland  haa  for  mme  ;eara 
attracted    attention,    and     recently  a    clergyman 


aolutioi. 


a  the  ruSjectbefon 


General  Synod  of  tbe  Jriih  Church.  Ha  pro- 
posed that  a  petition  be  preaented  to  Parliament 
praying  for  tbe  euppreaeion  of  tbo  gale  of  ether  aa 

pointed  ont  that  ether  wsi  sold  fur  other  parpoaea 


ant,   he 


id  was  adopted.     There  ia  a  special  kind  of 

ether  prepared  for  drinkiug  pnrpoaai,  and,  although 
the  Eioiie  anthoritiea  have  been  applied  to,  thej 
bare  ref  mad  to  control  ita  aale. — Lancet. 
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ANSWERS  TO   C0ERE8P0NDHHTS. 

Id  Oh  BSTTOB 


Sf(!wB.VQLIBHMSCUA>'l(J,iJa,fi[f-oiii!,  > 


1.  Write  on  one  side  o 
torUlnatrationioaasa. 
to  queries,  end  whoa  • 
u  nil  u  the  title,  of 
refer.    ».  Ho  oixrga  li 


HINTS  TO  COBHE3F0NIEHTB. 
qnerloe  pnt  1 


3*  purchased,  or  npllH  si 

..... bo  inserted  exoept  u  adri _ 

question  asking  lor  educational  or  eolentlflo  lnfoi 
It  answered  through  the  poot.  fl,  Latteii  sent  t 
laondeuts,  under  oo'cr  to  tha  Editor,  are  not  for 
and  tha  names  ol  correspondents  an   not  glni 


ra  dsToted  to  lettsn,  qnerioi.  and  mallei  It  meant  [or 
general  good,  audit  la  oat  rail  to  oanupr  It  with  ques- 
tion inch  u  are  indicated  aboTO,  which  aro  only  ol  indi- 
vidual interest,  and  which,  If  oat  adTertleemeati  Id  them- 
aalTel,  lead  to  replies  which  are.  The  ■  sixpenny  Bala 
Colnmn  "  often  a  cheap  maani  of  obtaining  mob  luform*- 
tlon,andwe  trust  our  readers  will  anil  thsmseltet  of  It. 

BACK  NTJM BEES. 
W  r  r»oel™  so  man?  qneries  aekint;  for  directions  how  to 
(ally  described  in  back  lolumea,  that  wo  haio  compiled  a 


a.  1,049,  1 ,0SS. 


Pattern  Making  : 


B09,  974,  079,  999,  099,  993, 
»d,  »n.  i,uuu,  i.oui,  i.uuo,  i,uM,  1,008,  1,009, 1,010. 
Sllier-platlag :  No».  1,009. 1.010. 
VeraiaLea  :  Noi.  179.  919.  576,  733,  771. 

to   Wednesday  nening.  ILir  1.  and  nnaoknowledged 


A  Jobber.— Alt hnr  Bird.— 


D.— X.I.O.B .  Batu.- 
unda  r.tand  what  It  li 


lorlbedln  tbecjcIopBllin;  tt 
Ueiiri^eaiaga,  of  Great  To* 


W.C  ptlco  8d.)— A.  C. 
two  thirds  full  of  a  balf- 


led.>-B.   0.     (Lacquer  or  paiot. 


ia.)-PsiD.  (Pedal 

l!b?^",iw"^i'w'lB™BMHlVF?»?™Tna  ibtea  uitt 

Olbeii  an  bevelled  or  J»  -  ihaped.)  —  Imcoqmti 
(Methods  ba.e  been  glien  j  bnt  the  ilmplest  remody  1 
to  faatanabit  of  bright  tin-toll  at  tba  baok.J-i.  v 

SJunmer'e  "Blectrlclty  in  the  Treatment  of  Dli 
pnbliihed  by  Allen,  Ato  Maria-lane,  EC.    An, 

Hilar   ought   to  OS  able   lo  emwer   si--1- 

especially  in  a  oily  like  Glaegow.j-e ,_ _. 

cataloKnn  of  inch  publiabm  as  Crosby  Lookwoodand 


ttar  ii  dealt  with  in  moat  of  the  textbooks,    a.  Bee 

loarlicle.  now  appearing  in  the  BtiUtng  S,m,  and 

i  "  Kx  peri  menM  Bee*  arc  bee  Into  tba  Propertiea  ud 
tlom  of  Ploldi."  pnDllihed  by  E.  and  F.  r£spon  I— 
0.  A.  1.  (Seo  indloaa  under  heading'  Lantern  Micro- 
pa'— p.  to,. No.  1,|II,  for  lutanss.)  —  KtTouiauL 

Ill  Bud  It  rer^  tiunOliaonia  if  tba  plpai  art  at 

ft  below  tba  IotcI  of  tba  boiler.    11  yen  oaa 

bon,    or  mineral  naphtba, 
leather  moat  bo  taotvngbly 

..™u™,.™,i,T„nn     'T™  _iii  ■  „*  i. 

d  incidental  I  j   In  mti 


,    bisulphide   bi   c 


mad  oil,  and  allowing  It  taOjarn 
job  mgtiag  to  BM  a  betler/4he 


mm  will  banc 


abla  i  bnt  yon  can  Ond  lull  partlenlart  In  back  number 
— probably  In  thli.)-W.  Aunt.  [You  will  and  wha 
you  want  illnatreted  In  No.lIJS.p.  «5,  and  eliewber 
In  back  Tolomei.     Copper  wire  ihonM   be  Died  foe  join 


SWli 

VI 

*ot.  through  anything 

maiden 

sdewribodlnNo.8-9.p 

anTrou,  aloee,  eto.i-TrrO.    (« 

SMTTII.    (Ko  one  cm  nplala  without '.eel  np  it' 

TBAVIS.     ICon.nltamedl-'    -        >     -■  - 

with  nnd,  picklo  In  ael.l, 
then  in  molten  tin.)-  J. 

only  a  boi  lined  with   a    ihe.pfkln  mat,  or   fleecy  woe 
and  keep  it  in  a  tolerably  warm  place.    The  top  ihou 

wool.    B.  Doyaumeanhalr-dje.orwbat    See  Indlori 

— T.L.W.    (Uicroaoopailldeaarenot  Q.ed    :.C.i.. 


rery  Man  or  Woman  * 


TaKHS    07    SUB9CBTPTI0N. 

SdefiaV.  aold  I   to  Fiaooi  or  Balaton,  lit,  ox  M.  UK.  ;  Lo  India 

ffl■»u■Ad>l  Ita  Hi  H  Saw   [alul.  fit  Data,  tha  la 


aalplua,  an  aoUoilHl    u,   raajlfl   mtaonpnom  (or  tba  rjniMJ 
anJ.  Idi  thi  kNOLIBH   KBCIUKKJ,   «  li.   rata   ol    I   ioh. 

Ci.or  Thlr[«u  Bbimnaa  par  inn™,  port  tree.    The  ooaiei 
lurnntea  dlnol    by    nail    (rum    the    yaUiUInf  aBai  Id 


tLBaaraoaaaalLadiuitly.  peioa  ta.  Bah,  thnaffh  any  Bnak- 
■allaior  u-wtiui,  w  >H  aaak,  port  baa  trart  tba  aaaiRaiaart 
ladai  n.mb.ii,  wiiioh  an  M.  ■uli,  or  tort  baa,  aid.). 

in  lor  Tola    VL,   VIL,     Ul    II.,    u.   wt,    y„ri  trH 


NOTICfl  TO  StTBflOaUBSRS. 


tsSL.. 


HollowBy'B    Pills  oioania    the     blood    I 


addneaed  to  J .  P jkbck.  Luglaj  Hooaa,  Dorking. 
PBOBLBM  MXCr. 


SoLimoir  to  i.osj. 

irAflc.  Blttt. 

1.  lj-R  a.  1.  Anything. 

9.  (J,  a,  Et.otFmatea. 

(Seoen  varkttlona.) 


MbyJ,  iiryd.Ti.  A.  J.  Monlder  (bat 


9  K  takes  a  i.   R.  li.Briaoex. 


than  one.    «■ 
W.  Jny'e  nttw. 


Ox  En'urdar,  April  Mlb.  tbe  Mmcheator  Cla<i  deft 


oral  *  collection  ol  pimoi. 

n,  Ho n but  M I i,hT.n,  joiner  of  Olugow,  hue  three  it 


the(';:i«)(c 
ployrd  •  t.tOO  and  1.900  ploci 


h  ISin. 


AGALITH  is  described  at  a  new  weighlinj 
material  for  piper  manufacture.  It  in  found  it 
'-irge  qutatiliet  in  the  United  Statea  of  Amtriea. 
t  it  a  hjdratad  magnesium  silicate  oontainiB; 
nail  quantities  of  iron  and  alumina,  r«emblinj 
tbestoi  in  its  composition.  In  colour  it  is  whit*, 
ita  p.  greonish  tinge;  it  has  a  Sp.gr.  of  3*5— *!, 
rid  can  bo  readily  ground  up.  Ueed  for  weighting 
paper,  it  producei  an  exeellent  mult,  whilst  the 
mecLaniosl  kiss  of  paper  and  of  weighting  materia! 
:tiemely  small. 

VEIIY  good  imitation  of  black  wjoat  may,  it 
aid,  bo  manufactured  from  poor  pine,  the 
qnality  and  appearance  of  the  article  being  such 
"-  escape  detection,  eiaept  upon  very  dots 
(nation.  To  accomplish  this,  one  part  of 
walnut  peel  extract  is  mixed  with  six  parts  of 
water,  and  with  this  solution  the  wood  is  coaled. 
When  tbe  matsrial  is  half-dry,  a  solution  of 
bichromate  of  potash,  with  water,  is  rubbed  on  it, 
and  the  imitation  walnut  ia  ready  for  QS4, 


CHAHQB3   FOB  ADVURTISIN8. 


SI,.  Shilling,    tor  tb 


■WiW*-W-rarto« ewSwJawTK?1 

lUkhar  mraio  bo  aniuial  If  •  r.o.o.  osuid  he  eaat,  at 

?ftjRs!ts:;5.ail^sit.sar'  ~~a'  ■ 
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AND  WORLD  OF  SCIENCE  AND  ART. 
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EXTRACTS  PROM  BERGERON ,-V. 

WHEN  a  chisel  defends  into  a  hollow  it 
is  often  too  large  ;  bnt  in  that  case  it  is 
skewed  a  little  more,  and  by  this  device  it  be- 
comes possible,  even  with  a  large  chisel,  to  cnt  a 
line  of  quick  curvature.  This  is,  indeed,  one  of 
the  proofs  that  may  be  given  that  the  chisel 
is  skilf  oily  handled  ;  and  even  to  cause  the 
two  cnta  to  meet  in  tbe  bottom  of  a  hollow  ; 
that  is  the  way  in  which  it  mnst  be  managed. 
Oare  most  be  taken  not  to  out  the  wood  up- 
hill ;  thus  it  will  be  cot  from  e  to  d  in  going 
towards  the  ferrule,  then  from  c  loi,  then 
froma  to  b,  and  lastly  from  a  to  e.  Inthisway 
the  fibres  will  be  neatly  cut  and  the  pores 
flattened  down.  If  the  wood  is  neatly  cut, 
so  that  the  strokes  of  the  tool  meet  accurately, 
and  the  work  has  been  turned  perfectly 
cylindrical,  the  less  hard  the  wood  may  be, 
like  apple  or  beam-tree,  it  ought  to  be  almost 
polished  ;  a  handful  of  shavings  made  by  the 
chisel  should  be  taken  from  off  the  lathe-bed, 
and  grasping  the  handle  in  the  fist  it  mnst  be 
made  to  revolve  while  surrounded  by  the 
shavings,  which  will  complete  the  polishing. 
It  may  be  in  regard  to  Pig.  10,  the  profile  of 
the  handle,  that  it  is  supposed  to  be  finished  ; 
bat  there  is  also  seen  that  the  pulley,  or 
bobbin  /,  remains.  As  there  is  still  a  certain 
operation  to  be  performed  on  this  handle,  we 
shall  not  at  present  speak  of  the  way  to  cut 
off  this  bobbin.  We  have  yet  certain  con- 
siderations to  lay  before  the  reader,  and  it 
will  suffice  to  say  that  this  .bobbin  ought  to 
hold  to  the  handle  by  a  connection  five  oi 
lines  in  diameter.  If  this  handle  were  of  any 
costly  wood,  such  as  rose-wood,  violet-wood, 
purple-wood,  ebony  or  other,  we  could  cut 
the  wood  very  nearly  the  length  of  the  re- 
quired handle.  In  place  of  that  part  of  the 
bobbin  which  will  be  wasted,  we  couldrew 

the  part  c  a  cylindrical,  so  as  to  place 

cord  there  while  finishing  all  that  portion  of 
tbe  handle  between  a  and  c.  Then,  putting 
the  cord  in  the  hollow  *,  we  could  finish  the 
end  to  its  pear  shape,  bordering  almost  to  the 
centre-point,  of  which  the  hole  must  be  left 
as  shallow  as  possible.  Bnt  the  mark  of  this 
centre  will  always  be  left,  which  is  not  de- 
sirable, and  which  will  have  no  existence  by 
the  method  we  have  already  described. 

Id  any  other  case  it  is  an  expense  too 
alight  to  be  regarded.  When  we  speak  of 
the  lathe  with  mandrel,  we  shall  give  an  easy 
way  of  turning  this  handle  and  many  others 
without  their  having  any  mark  of  the  centre 
point.  The  following  is  the  method  of  com- 
pleting the  handle  in  tbe  dead-centre  lathe  : 
— The  hole  which  has  to  receive  tbe  tang  of 
tbe  tool  (this  is  the  name  of  the  tail  portion 
of  every  tool,  even  that  of  a  sheath  knife) 
ought  to  be  in  the  centre  of  tbe  handle  ; 
every  other  way  of  boring  it  in  the  lathe  is 
uncertain.  We  are,  therefore,  led  to  speak 
of  the  lathe  with  boring  collar.  What  is 
called  a  boring  collar  is  a  plate  of  iron,  brass, 
or  wood,  in  which  are  worked  a  series  of 
conical  holes  to  hold  the  end  of  a  cylinder  or 
of  any  other  piece,  and  by  means  of  which  is 
obtained  a  power  of  working  on  the  end  of 
it  without   being  hindered    by  the  poppet 

A  (Fig.  I,  Plate  II.)  is  a  boring  collar 
ponpet ;  B  is  the  cone  plate.  It  is  generally 
a  circular  plate  of  brass  pierced  in  the  centre 
with  s  round  hole,  into  which  enters  an 
iron  bolt  with  a  head,  turned  accurately 
cylindrical  and  true  to  tbe  hole,  of  a  length 
a  little  less  than  the  thickness  of  the  cone 
piste).  At  the  termination  of  the  cylindrical 
part  is  a  square  a  little  shorter  than  the 
thickness  of  the  poppet.  Lastly,  the  remain- 
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ing  part  is  out  with  a  screw  to  a  length  of 
twelve  to  fifteen  lines,  and  receives  a  nut 
which,  bearing  against  the  poppet  and 
screwed  up  to  it,  fastens  the  plate  to  the 
poppet.  'Ihe  sbape  of  this  bolt  may  be  seen 
in  Fig.  2  ;  its  nut  separate  at  Fig.  3,  and  the 
wrench  for  screwing  it  op  in  Fig.  4. 

It  can  be  seen  that  this  disc  turns  oi 
neck  a  of  the  bolt,  Fig.  2,  and  as,  on 
same  circular  line  there  are  a  dozen  conical 
boles  of  different  diameters,  that  which 
agrees  the  best  with  the  bit  of  wood  already 
turned  cylindrical  at  one  end  is  brought  to 
the  line  of  centres.  Excellent  cone  plates 
can  also  be  made  of  iron.  The  cost  is  in- 
finitely greater  ;  bnt  tbe  pieces  turned  by  it 
revolve  much  more  smoothly,  and  in  addi- 
tion, since  in  both  cases  one  is  obliged  to  ust 
a  drop  of  oil  if  one  is  turning  ivory  or  wood 
of  a  light  colour,  this  oil  forms,  on  the  brass 
in  which  the  piece  turns,  a  brown  deposit 
which  gets  incorporated  with  it  and  deeply 
traces  a  brown  circle  which  nothing  will 
remove  except  cutting  away  half  a  line  of 
the  material.  Lastly,  there  is  one  alternative 
way  of  making  these  cone  plates.  They  are 
conatrncted  of  wood  by  putting  in  tbe  lathe 
small  plates  with  parallel  sides  and  six  to 
seven  lines  thick,  Sin.  or  7in.  long,  and  4in. 
wide.  A  mortise  (Fig.  6)  is  worked  in  the 
lower  part,  by  means  of  which  it  is  passed 
over  the  neck  of  the  bolt,  and  is  there  fixed 
at  a  convenient  height.  To  bore  the  holes 
in  these  cone  plates  the  following  is  tbe 
method  adopted  when  a  chock  lathe  is  not 
possessed .  The  operation  is  much  more 
difficult ;  but  as  we  are  engaged  in  detailing 
all  operations,  this  one  must  find  a  place 
here.  A  chuck  (Fig.  5)  is  to  be  turned 
between  centres  on  which  must  be  reserved 
a  pulley  or  bobbin.  It  must  have  the  form 
of  a  very  long  cone,  and,  by  the  aid  of  a  car- 
penter's brace,  a  cylindrical  hole  must  be 
made  in  that  part  of  the  plate  where  tbe 
conical  hole  is  desired. 

This  hole'  must  be  smaller  than  the  piece 


which  is  to  be  worked  with  the  boring  collar, 
and  it  is  to  be  made  to  fit  on  the  chuck  rather 
tightly,  so  that  the  plate  may  hold  securely 
in  the  lathe.  Tbe  chuck  is  to  be  put  between 
centres,  and  it  must  be  seen  that  the  plate 
rnna  truly  in  one  plane — i.e.,  that  it  does  not 
sway  from  side  to  side,  which  very  often 
happens.  It  must  be  corrected  with  the 
mallet  nntil  it  revolves  very  truly  ;  then, 
with  a  bevel  tool  bent  at  right  angles  the  hole 
in  the  plate  is  to  be  widened  out  and  made 
conical.  When  the  wood  has  been  entirely 
cut  away,  the  plate  will  loosen  its  own  hold ; 
bnt  it  will  be  necessary,  with  the  in-and-out 
calipers  to  try  whether  the  conical  hole  will 
be  large  enough  for  the  piece  of  work  for 
which  it  was  intended. 

For  this  kind  of  boring  collar  a  wood  must 
be  chosen  fairly  hard  and  close-grained — 
such  as  service,  hawthorn,  or  sauvageon  (V), 
and  when  turning  with  the  cone-plate  it 
should  be  first  of  all  rubbed  with  soap,  for, 
it  may  be  mentioned  in  passing,  tbat  woods 
which  work  in  frictional  contact  should  only 
be  lubricated  with  soap,  and  never  with  oil, 
which,  penetrating  the  pores,  makes  them 
swell,  tightens  tenons,  and  renders  friction 
hard  and  excessive. 

Whatever  kind  of  boring  collar  is  used, 
and  the  last  is  beyond  dispute  tbe  worst,  the 
poppet  fitted  with  the  one  which  is  nearest 
to  the  size  of  the  cylinder  which  is  to  be 
placed  in  it  is  to  be  advanced,  and  when  the 
bole  is  perfectly  concentric  with  tbe  centre 
point,  the  nut  is  to  be  screwed  up  sufficiently 
to  prevent  the  cone  plate  shifting.  The 
handle  is  to  be  placed  against  the  left-hand 
point,  and  is  then  to  be  supported  by  its 
ferrule  in  the  cone  plate,  and  trial  is  to  be 
made  by  working  the  treadle,  whether  the 
friction  is  too  great  or  too  slight.  In  one  or 
the  other  case  the  cone-plate  poppet  is  to  be 
advanced  or  set  back— it  being  as  yet  not 
firmly  clamped  upon  the  lathe-bed — until  it 
is  decided  that  the  work  revolves  with  suffi- 
cient freedom.    The  wedge-shaped  rest  iat» 
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bo  placed  id  the  dovetail  seen  in  the  head  of 
the  poppet,  and  as  the  wedge  is  wider  at  ono 
and  than  at  the  other,  it  is  to  be  advanced 
until  its  upper  edge  is  almost  level  with  the 
eentre  of  the  piece  which  is  being  turned  ; 
but  slightly  below  it,  by  the  thickness  of  the 
tool  which  is  to  be  used.  A  rather  sharp- 
angled  point  tool  is  to  be  taken,  and  placed 
at  the  centre  of  the  piece,  to  open  out  ihe 
hole  to  the  width  of  tbe  drill  that  is  to  be 
made  use  of.  Then  with  the  drill,  Fig.  8, 
the  bole  is  deepened,  withdrawing  it  from 
time  to  time  to  clear  oat  the  borings,  and 
plunging  it  into  grease,  or  drawing  it  through 
a  candle  ;  and  when  it  is  thought  that  the 
hole  is  sufficiently  deep  the  boring  is  stopped. 
Then  a  somewhat  larger  drill  is  taken  :  this 
is  to  be  presented  very  steadily,  exactly  oppo- 
site to  the  hole,  and  then  grasping  the  poppet, 
the  left  thumb  is  to  be  applied  against  the 
tool,  so  as  to  direct  it,  and  insure  the  cen- 
trality  of  the  hole.  As  soon  as  it  is  ascer- 
tained to  be  correct,  the  drill  is  to  be 
advanced  little  by  little,  clearing  out  the 
borings  frequently,  until  the  bottom  is 
reached. 

As  an  assortment  of  drills  of  all  sizes 
should  be  provided,  the  hole  can  be  enlarged 
to  the  site  required,  so  tbat  the  tang  of  tbe 
tool  which  it  is  desired  to  fit  with  a  handle 
may  enter  it  exactly,  or  even  with  some 
degree  of  force  ;  but  as  all  the  tangs  of  tools 
diminish  towards  their  extremities,  and  as, 
if  tbe  hole  is  of  equal  size  throughout  its 


in  use,  attention  must  be  given  not  to  run 
in  each  drill  further  than  may  be  necessary 
to  render  each  hole  slightly  conical.  In  this 
way  the  tang  will  be  equally  gripped  along 
its  entire  length,  and  the  tool  very  firmly 
handled.  The  simplest  way  to  arrive  at  such 
result  is,  in  finishing  the  hole,  to  use  a  taper- 
broaob. 

It  is  very  difficult  at  first  to  drill  the  hole 
straight  throughout  its  entire  length.  The 
role  we  may  give  respecting  this  ia  to  hold 
the  right  hand  at  one  height,  so  that  the 
tool  may  be  a  continuation  of  the  axis  of 
the  piece  which  is  revolving ;  bnt  while 
giving  attention  to  this,  the  second  drill 
should  carry  away  all  irregularities  which 
the  first  has  left,  especially  if  it  outs  well, 
particularly  at  the  end.  In  another  place 
we  have  spoken  of  tbe  method  of  giving  to 
drills  that  keenness  of  edge  which  they  re- 
quire. When  tbe  handle  is  drilled,  it  can  be 
proved  whether  the  hole  is  central  by  placing 
it  again  ia  the  lathe  between  the  two  centres. 
If  it  revolves  as  truly  as  when  it  was  finished, 
that  ia  a  proof  that  tbe  work  bas  been  well 
dona.  Bnt  absolute  troth  is  not  needed  in 
th«  case  of  which  we  are  speaking — provided 
the  hole  is  fairly  central,  that  is  always  suffi- 
ciently satisfactory.  We  have  but  kept  in 
view  the  perfection  of  the  art  and  the  in- 
struction of  beginners.  It  only  remains  to 
finish  off  the  handle  at  the  end  opposite  to 
the  ferrule.  It  is  supposed  to  nave  been 
again  returned  to  between  centres.  With 
the  chisel  the  separation  of  the  bobbin  or 
pulley  is  deepened,  and  the  wood  is  so  cut 
away  as  to  give  to  the  end  an  agreeable  pear- 
shaped  form,  avoiding  giving  to  it  any  flat 
places  or  inequalities  ;  and  when  we  are  near 
cutting  away  entirely  the  wood  which  attaches 
the  bobbin  to  the  handle,  it  becomes  neces- 
sary to  give  hut  gentle  movements  to  the 
treadle ;  because  this  part,  becoming  exceed- 
ingly weak,  could  uot  withstand  a  severe 
strain.  The  wood  would  break  at  this  point, 
the  handle  would  fly  against  the  window  or 
the  person  of  the  turner,  the  end  would  be 
disfigured  by  tbe  roughness  left  by  tbe  frac- 
ture, and  it  wonld  only  be  possible  to  repair 
the  injury  by  altering  the  form  which  it  was 
intended  to  give  to  the  handle.   . 

When,  then,  in  leaving  a  connection  be- 
tireen  tha  bobbin  and  handle  all  the  finish 


desired  has  been  given  to  the  latter,  it  is  to 
be  polished  with  a  few  shavings,  as  we  have 
tftugkt  already,  and  is  to  be  withdrawn  from 
the  lathe.  Then,  gripping  it  in  a  vice,  it  is 
to  be  entirely  separated  with  the  saw,  not  at 
the  exact  spot  prepared  by  the  chisel,  but 
i  in ti. idling  a  little  upon  the  bobbin.  Tbe 
end  is  to  be  dressed  first  with  a  rasp,  then 
with  a  bastard  file,  until  the  profile  is  finished 
as  it  ought  to  be.  This  detail  of  the  opera- 
tions required  to  turn  a  tool-handle  has  less 
for  its  object  tbe  handle  itself  than  the  giving 
the  method  of  turning  all  other  work.  Thus 
the  details  into  which  we  have  entered  will 
enable  is  to  dispense  with  their  repetition. 

1  ■■  ■ .  won  in  the  next  chapter  describes  tbe 
making  ferrules  in  iron  and  brass,  and  goes  on 
to  treat  of  various  special  works  to  be  done 
with  the  pole  lathe.  What  has  been  already 
written  will,  however,  suffice  to  enable  tbe 
reader  to  understand  the  mode  of  working 
with  the  above  primitive  machine,  and  I  shall 
therefore  at  once  go  on  to  the  Tour-en -lair, 
or  htho  with  mandrel  and  flywheel. 

0.  J.  L. 


If  parallel  spider  lines  be  applied 
measure  a  minute  body,  I  recommend 
micrometer  readings  tone  taken  twice- 
by  external,  and  then  by  internal,  con- 
Tbe  mean  of  these  will  be  the  exact  si 
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THE  Micrometer  Gauge,  which  I  had  the 
honour  of  describing  to  the  Royal 
Society,  is  a  most  searching  instrumentation 
for  estimating  the  size  of  minute  objects. 
Alluded  to  in  tbe  last  article,  it  consists  of 
selecting  a  series  of  straight  fibres  accurately 
measured  in  thickness  and  placed  in  the 
fttcns  of  the  eye-lens,  with  the  object  by 
comparison  to  estimate  sise  by  degrees'of 
fibres  thickness  in  the  field  of  view.  Some 
of  these  gauges  are — 

1 .  Spun  glass  in  a  micrometer  eyepiece. 

2.  Spider  lines  in  movable  pairs. 

3.  Seta  of  these  linn  of  various  aires  ac- 
curately measured. 

There  were  some  minute  black  specks  on 
a  flattened  globule  of  mercury  vertically 
illuminated.  A  particular  spider  line  was 
selected  as  slightly  larger  than  the  black 
speck  :  power  1,000.  The  image  in  focus  of 
eyepiece  was  magnified  100  times.  The  size 
uf  the  speck  was  therefore,  as  that  of  the 
spider  line  is  1-1 0,000th— One  millionth* 

This  micrometer  gauging  has  now  been 
employed  for  many  years.  There  are  two 
other  methods  (which  I  now  refrain  from 
describing)  adapted  for  close  verifications. 
We  will  now  pass  on  to  other  lines  tran- 
scenduntly  minote. 

The  marginal  lines  of  glass  threads,  spider- 
webs,  and  minute  cylindrical  bodies  give 
studies  of  high  delicacy. 

The  long  stems  of  tall  villi  in  scales,  nnder 
the  best  glasses,  develop  two  very  black 
margins  [quite  invisible  in  ordinary  micro- 
scopes) astonishingly  clear.  A  power  of 
SiffiX)  then  displays  these  margins  perfectly. f 
Tbey  are  very  easily  flattened  down,  and 
then  their  stems,  lying  parallel  to  the  cover 
ta&  adherent,  can  be  most  exquisitely  seen 
U  (parent  objects. 

It  .  ■  evident  that  the  variable  thickness  of 
the  spider  lines  must  introduce  some  error, 
which  can  be  entirely  eliminated,  however, 
by  proper  precautious  and  by  algebraical 
treatment. 


the  body,  observed  as  if  measured  f  ror 
precise  centres  of  each  spider  line.* 

I  have  had  an  opportunity  of  presei 
to  tbe  Royal  Society  an  account  of  thi 
traordinary  lines,  both  black  and  silver; 
ooverable  in  silica  cleavage,  which  I 
introduce    here,  as   surpassing  in  del 


Nobert's  celebrated  lines,  and  devel 
black  lines  of  surprising  attenuation,  bs 
some  of  the  best  glasses  now  produced,' 
provided  with  adjustment  by  screw  col! 
I    have    noticed    three  different    p 

1.  Black  lines  vary  from  1-100,000 
1 -800,000th  of  an  inch,  depending  o 
slighter  or  greater  obliquity  of  illumiut 
Some  of  them  are  quite  as  fine  as  a  S| 
line    1-1 0,0(K)th  of    an  inch  diminiahe. 

2.  A  thin,  silvery  lino  of  light  right 
the  points  between  the  black  cracks,  of 
wonderful  attenuation,  diminishing  in  1 
ness  ss  the  definition  is  more  pure. 

3.  Achromatism. 

Of  these  three  effects,  the  easiest  to  c 
is  the  silver  line,  more  difficult  tbe  inte 
black  interference  lines,  more  difficult 


•  The  IndlBgl  of  Mir  micrometer,  with  XOM 
Hoj«l  BoclMj,  Ho.  20S,  last). 

t  Mr.  Hddij  J.SlMka»;<  tlit*.  BUu*n  made  I 
tug lilio* fluorldt  ituoogB  isolation  ourtatlof  ■ 
1  purti  ud  gl  joirino  1  put.  A  drop  of  tbtt  Slit 
oloMSbr  ■  ooTM-glMi  up»n  » itlde  »nd  ■JIowhI  U 
Mi,  whtn  It  dspaaiu  iba  vulou  imuaqM 
tilalsd  to.    (Forat-niw,  Bpowk,  !■  ht*  aiteMn.) 


■  U,  1888. 
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hibitioa  of  both    kinds,  silver   and 

fine,  sharp  edges  of  the  silica  cracks 
brilliant  reflectors  whan  the  central 
the  condenser  are  stopped  off,  and 
tilver    lines  become  severs  tests  of 


,  for  they  become  dear 
y  aceording  to  the  ha 
of    the    objectives.     The  very  best 


regular,  smooth,  equal,  tortuous 
lines  resembling  the  uncouth  writings 
rocks  of  Sinai.  Tet  these  same  lines 
'  finely  mixed  with  intensely  delicate 
ck  interference  lines  the  instant 'the 

approach   more  perfect  corrections. 

Zeiss  oil  glass  failed  to  show  these 
tens,  I  concluded   that  a  slight  dif- 

in  the  correction  would  have  de- 
I  them,  by  the  addition  of  a  screw 

Powell  and  Wray  glasses  (MOths) 
if  this  adjustment,  and  succeed  ad- 
'  in  displaying  the  double  set-silver 
Lck  lines,  and  are  the  only  glasses  in 
iession  of  use.  By  slight  obliquity  of 
ation  the  black  thadowt  (which  are 
istinct  from  these  fine  lines)  may  be 
o  appear  broader  on  one  side  and 
on  the  other  side  of  the  silica  fault 

lination  is  an  important  factor :  with 
be  condenser  at  full  aperture  the  black 
lines  appear  much  thinner  ;  by  P. 
condenser  of  120°  thicker  ;  under  70° 
>,  until,  with  parallel  rays,  they  get 
laxitnum  thickness.  The  same  thing 
;ards  margins  happens  to  fibres, 
re,  and  spherules.  My  very  best  glass 
attenuates     these     black    outlines 

0  diam.).     Evening  daylight. 
;hroraatisrn.    The  very  first  time  I 
■se  cracks  exhibited  by  Mr.  Slack,  who 
:m  what  they  were,  I  replied  "  Vege- 
brcs."'    Tho  Boss  glass  showed  them 

1  cylindrical.  By  changing  the  length 
body,  or  re-correcting  the  objective 
in  a  first-rate  glass,  the  cracks  became 

as  black-edged,  the  middle  spaces 
tide.  It  was  a  long  time  before  the 
lena  now  described  were  discovered. 
;  worked  a  great  deal  at  Robert's  cele- 
bauds,  I  do  not  hesitate  to  believe  in  a 
superiority  of  these  silica  lines  to 
'a  in  truth,  delicacy,  and  minuteness, 
ion  should  be  given  here.  Those  filmy 
bich  are  formed  on  the  cover-glass  and. 

dispute,  present  the  very  finest  lines 
estigation.    Those  lower  down  formed 

slide  in  consequence  of  the  film  of 
utroduce  a  very  untractable  spherical 
ion.  If  an  ordinary  condenser  be 
ed— say,  j  o.g.,  with  an  aperture  of 
le  lines  appear  jetty  black,  sharp, 
decisive,  and  strongly  pronounced, 
ith  daylight. 

e  objective  be  good  enough  at  a  ear- 
Tection,  a  brilliant  crimson  line  can 

on  the  centre  of  each  silica  fault.   It 

to  appear  when  the  i  condenser  is 
depressed.  Irregular-shaped  plates 
ble  with  only  one  black  outline,  f  orm- 

fanlt  or  crack  at  all.  Streets  and 
f  cities  arise,  forming  very  interesting 
les,  and  when  the  central  light  is 
I  off  these  streets  become  illuminated 
mes.°  It  is  truly  surprising  with  how 
amplification  these  beautiful  bright 
linen  can  be  distinguished  along  the 
if  these  exquisitely  minute  chasms, 
eat  advantage  is  this  :  we  know  ex- 
rhat  we  are  gazing  at — via.,  cracks, 
or  chasms  in  the  silica  plate  formed 
cry  perfect  parallel  walls,  separated. 
:er  large  or  most  minute  interstices. 


P. and  L.  i  immersion  It 


ms  lias  ton*)  bint 


This  fact  is  so  different  to  the  unknown 
shapes  of  the  grooves  cnt  in  glass  as  Nobert's 
lines  as  to  provide  invaluable  data  for  dis- 
tinct definition  of  the  highest  order  of 
differentials. 

My  apparatus  for  measuring  focal  distances 
or  depth  shows  a  very  constant  thickness  of 
the  silica  film  of  one  thousandth  of  an  inch  ; 
but  the  chasms  are  situated  on  both  the 
upper  and  lower  surfaces,  and  in  depth  vary 
from  the  l-2O,000th  to  the  l-lO.OOOth  of  an 
inch.  1 -50,000th  change  of  f ocas  develops 
instantaneous  transformations  in  the  lines. 
Under  2,000  diameters,  a  focal  change  of 
1-100, OQOth  rapidly  broadens  or  narrows  the 
silica  streets,  and  with  great  care  even 
l-20O,OOOth  of  an  inch  focal  change  pro- 
duces a  manifest  alteration.*  Often  detached 
plates  or  flakes  can  be  seen  110,000th  above 
its  fellow  crack.  Power  employed,  about 
2,000  Swift's  l-12th  oil  (cod-liver  oil). 
Many  of  these  plates  or  flakes  are  tilted 
during  crystallisation. 

The  silica  film  and  cover-glass  together 
violently  under-correct  the  objective ;  bi 
as  the  screw  collar  cannot  work  further,  it 
was  now  over-corrected  by  lengthening  the 
body  6in.,  which  now  presents  splendid  defi- 
nition under  about  2,500  diameters.  In 
almost  every  case  the  lines  are  perfectly 
smooth  ;  in  a  very  few  cases  they  appear 
chipped.  Abbfi's  widest  angular  aperture  in 
illumination  is  employed  ;  nearly  160?  in  air 
(daylight  dull). 

If  very  thick  shadows  are  desired,  ljin. 
Boas  of  the  finest  quality  is  used,  screwed 
into  P.  and  L.  stopped  condenser. 
Brightish  diffraction  lines  now  appear  ac- 
companying all  the  broad  shadows  of  a 
blueish  colour,  the  median  space  being 
pink,  bordered  by  two  black  shadows  within 
the  blue,  which  now  looks  like  a  rose-colour 
vegetable  fibre  (*  1,200).  These  can  all  be 
just  glinted  nicely  with  500.  The  blue  line 
depends  on  the  screw  collar  in  a  magnificent 
l-8th  of  P.  and  L.  Employing  the  con- 
denser's angle  of  30°,  a  most  splendid  jet- 
black  interference  line  arises,  just  l-5,000th 
of  an  inch  above  the  black  side  shadow,  and 
appears  to  be  shadowed  by  two  smooth  equal 
French  -  grey  bands.  In  rising  foci  first 
appears  a  very  thin  brilliant  white  central 
line,  grey  bordered  ;  in  a  higher  focus  the 
intense  interference  jetty-black  line  reap- 
pears. If  the  crack  be  too  broad  there  is 
no  interference  and  no  black  interference 
lines,  several  orders  of  which  optically  exist 
in  higher  focal  planes.  In  many  instances  a 
double  black  line  may  be  defined,  orna- 
mented with  an  intensely  white  central 
streak  following  exactly  the  meanderings  of 
the  crevasses. 

Measures  of  black  interference  lines  by 
spider  gauge  :  Thick,  1  -75,000th  of  an  inch  | 
thin,  l-150,000th  of  an  inch  ;  thinnest, 
1-1, 000,000th  of  anincb.f 

(By  a  misprint  in  the  last  article, 
l-40,0Q0th  should  have  read  1-1 40,o00th.) 


be  produced  upon  a  eollod ionised  glass  or  such 
other  surface  as  will  admit  of  its  ultimate 
transfer  to  paper,  glass,  china,  or  other  per- 
manent support.  A  coloured  print  may  be  made 
as  follows  : — A  glass  transparency  is  produced 
by  any  of  the  various  wet  or  dry  plate  pro- 
cesses, and  varnished  with  a  hard  waterproof 
varnish,  such  as  that  made  by  mixing  commer- 
cial white  bard  varnish  and  methylated  spirit 
of  wine  in  proper  proportions.  Another  and 
better  method  for  the  process  consists  in  print- 
ing a  carbon  print  from  the  original  negative, 
and  developing  this  print  upon  a  temporary 
flexible  support,  and  then  transferring  it  to 
glass,  which  has  been  prepared  in  the  usual 
way,  either  by  a  substratum  of  albumen  or 
gelatine  mixed  with  chrome  alum  or  other 
similar  aubstanoe,  which  renders  the  image 
(after  development)  undctachable  from  the 
glass.  This  carbon  transparency  should  also, 
when  dry,  be  varnished  with  a  similar  varnish 
to  that  previously  recommended.  After  the 
varnish  Is  quite  dry,  a  piece  of  thin  paper  of 
strong  texture,  such  as  chat  known  an  "  rice," 
is  damned  and  stretched  over  the  film  side  of 
the  transparency.  By  transmitted  light  the 
proper  colours  are  washed  evenly  over  the  paper, 
and  may,  if  thought  proper,  be  shaded  to  any 
i  extent,  so  long  as  such  shading  coincided  with 
the  lights  and  ishadows  in  the  photograph, 
the  outline  for  the  colouring  being  supplied  by 
the  light  passing  through  the  transparency. 
Water  colours  are  best  for  the  paper  painting, 
bnt  in  cases  where  some  of  the  fine  lines  an 
concerned,  or  where  in  the  final  process  the 
fitting  would  be  difficult,  oil  colours  should  be 
used  for  painting  those  portions  on  the 
carbon  film  itself,  which  is  to  be  superimposed 
upon  the  coloured  paper.  A  little  experience 
will  show  where  it  is  better  to  use 
oil  colours  upon  the  carbon  film,  and 
where  water  colours  are  to  be  solely  relied 
upon  with  the  paper  backing.  As  little 
oil  work  should  be  put  upon  the  carbon  film  as 
possible,  as  the  paper  backing  will  not  adhere 
so  firmly  to  the  carbon  film  where  oil  colours 
are  used  ;  the  carbon  film  having  a  great  and 
u noon tro liable  tendency  to  split  away  from  the 
paper  backing  when  oil  colours  are  used  on  any 
Urge  amount  of  surface.  However,  when  used 
for  small  surfaces,  this  tendency  is  annulled, 
probably  from  the  entire  contact  insured  by 
the  surrounding  Hurf ace e  where  water  colours 
are  employed.  The  oil  colours  should  be  mixed 
with  mastic  or  other  similar  varnish  as  possible, 
in  order  to  facilitate  their  drying,  and,  what  is 
of  more  importance,  their  final  adherence  to 
the  paper  holding  the  remaining  oolour. 

Wiion  the  colouring  upon  the  paper  is  com- 
pleted, it  is  quite  dry,  it  is  immersed  or  floated 
in  a  warm  solution  of  gelatine  or  other  trans- 
parent mountant  of  a  proper  strength,  say,  30 
per  oent.  of  gelatine  solution  ;  the  carbon  print 
also  which  is  to  form  the  face  of  the  finished 
print  should  receive  a  coating  of  the  gelatine 
-  whatever  mountant  is  used  for  the  coloured 


COLOURED    PH0T0GSAPH3- 

ALTHOUGH  the  absurdity  of  the  phrase  has 
been  pointed  out,  patentees,  for  some 
reason,  still  entitle  their  inventions  photo- 
graphs in  ooleurs,  and  Mr.  W.  Trenemen  is  not 
an  exoeption,  for  his  patent,  recently  published, 
is  called  "  Improvements  in  the  production  ol 
photographs  in  colours."  A  photographic  print 
is  produced  (from  a  negative  taken  in  the  usual 
way)  in  any  of  the  several  manners  recom- 
mended by  Swan,  Lambert,  the  Autotype  Com- 
pany, and  others  who  practise  printing  with 
gelatine  sensitised  so  that  the  action  of  light 
is  shown  upon  development.  Such  print  should 


paper  print.  When  both  axe  thus  prepared,  the 
coloured  paper  print  is  laid  face  upwards,  and 
the  carbon  print  is  superimposed  upon  it,  care 
being  taken  that  the  colours  are  in  their  proper 
pUces  under  the  carbon  print.  If  the  colours 
on  the  paper  fit  the  carbon  film,  the  two  are 
squeezed  together  and  left  until  the  gelatine  is 
set,  and  then  immersed  in  a  16  per  cant,  solu- 
tion of  alum  for  five  minutes,  or  the  prints 
may  be  left  to  dry  upon  the  glass,  and  after 
being  out  round  and  stripped  from  the  glass, 
may  be  immersed  in  the  alum  solution  for  the 
same  period  before  mounting.  Should  the 
ooloured  paper  and  carbon  print  not  fit  exactly 
the  first  time  of  trying  them  together,  they 
can  easily  be  separated,  and  if  the  coloured 
paper  is  too  short  for  the  carbon  print,  by 
having  it  longer  or  immersing  it  in  the  hot 
gelatine  solution,  it  will  be  found  to  lengthen, 
or  if  the  ooloured  paper  print  is  too  long,  by 
allowing  it  to  dry  slightly  and  immersing  it  or 
floating  on  a  solution  of  a  lower  temperature, 
or  simply  brushing  it  over  (after  drying)  with 
the  gelatine  solution  or  whatever  mountant  ia 
used,  it  will  be  found  to  have  contracted  to  the 

I  proper  sixe.  The  squeezing  will  then  complete 
the  print.  After  the  carbon  print,  which  is  to 
supply  the  outline  for  painting,  has  been  de- 
veloped upon  the  temporary  auppoit,  it  can  be 

,  transferred  to  paper  instead  of  glass ;  but  this 
does  not  make  the  ultimate  finished  print  St  so 

I  well,  on  aoooont  of  the  expanding  and  ahrink- 

l  ing  of  the  paper. 
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UNIVERSAL  CUTTING  MACHINES, 
BY  THE  LONDON  LATHB  AND 
TOOL  COMPANY. 

THE  two  instruments  shown  in  the  ac- 
companying ill  antra  tioiia  are  made  by 
the  London  Lathe  and  Tool  Company,  Pomeroy- 
» treat,  New  Cross-road,  S.E,,  for  use  in  their 
feometric  lathe,  of  which  we  gave  a  fnll 
description  in  So.  1,181  (see  also  No.  1,184), 
They  nan,  however,  of  course,  he  used  in  any 
other  lathe  fitted  with  an  overhead  motion. 

The  first  (Fig.  1)  ia  designed  more  particu- 
larly for  ornamental  work.  The  square  shank 
U  hollow,  and  the  spindle  carrying  the  whole 
front  part  passes  through  it,  so  that  by  means 
of  the  nut  at  the  back  the  spindle  carrying  the 
cutter  can  be  set  either  vertical,  horizontal,  or 
at  any  intermediate  angle  without  removing 
the  instrument  from  the  tool-box.  The  two 
■mall  guide  pulleys  can  be  removed  altogether, 
or,  if  required,  fined  on  the  aide  opposite  to 
that  on  which  they  are  shown  in  the  illustra- 
tion. The  autter  can  be  adjusted,  as  regards 
height,  by  means  of  the  screws  carrying  the 
spindle. 

The  other  instrument  (Fig.  2)  is  similar  to 
the  first ;  bat  is  geared  and  adapted  for  the 
use  of  circular  cutters.  It  can  be  set  at  any 
angle  required,  and  the  guide  pulleys  oan  be 
adjusted  to  suit.  It  would  appear  to  be  an 
instrument  admirably  suited  for  wheel -catting, 
key-grooving,  and  light  milling  work  generally, 
as  the  gearing  enables  substantial  cuts  to  be 
taken   with  but   little  strain  on   the  driving 


manufacture  of    wood   screws,   recently 

patented  by  Mr.  L.  K.  Banter,  of  Carlisle-street, 
Lambeth,  is  to  so  form  the  thread  that  the 
screw  may  be  readily  inserted  into  wood  with- 
out the  aid  of  a  gimlet,  bradawl,  or  other  tool 
such  as  is  usually  employed  to  bore  holes  for 
the  reception  of  screws.  The  improved  screw 
'  i  made  with  one  or  more  longitudinal  grooves 
-  flutes  which  extend  from  end  to  end  of  the 
; raw- threaded  portion  Or  shank,  as  shown  in 
ig  1,  which  is  an  elevation  ;  while  Fig.  2  is 
..  section  on  the  line  x,  x,  drawn  to  an  enlarged 
scale.  The  shank  or  body  a  ia  formed  with  a 
screw  thread  b  of  the  ordinary  or  any  suitable 
description.  Grooves  or  Antes  e  are  out  in  the 
said  shank  in  a  direction  parallel  with  its  axis, 


jtt^.j. 


LAHGFIELD'S  METHOD  OF  MATINS 
TBAIHS. 

A  METHOD  of  heating  railway  coaches  and 
steam- propelled  tramcars  by  warmed  air 
has  been  patented  by  Mr.  J.  Langfleld,  of 
Tyldesley,  and  has  been  tried  with  satisfactorj 
results  on  the  Bradford  and  Shelf  tramway. 
The  patentee  places  a  horse-shoe  shaped  or  cir- 
cular chamber  in  the  smoke-box,  and  a  pipe, 
with  a  bell-month,  is  laid  from  that  through 
the  front  of  smoke-box.  Another  pipe  is  fixed  to 
the  chamber,  and  goes  through  the  side  of  the 
smoke-box,  is  carried  along  the  side  of  the 
engine,  and  is  coupled  up  to  die  carriages  with 
a  flexible  pipe,  with  a  similar  joint  to  that  used 
with  the  vacuum  brake. 

The  pipe  is  carried  along  underneath  the 
carriages,  with  an  opening  or  perforated  grid ' 
every  compartment. 

The  cold  air  going  through  the  bell-mouth 
into  the  chamber  becomes  heated  by  the  waste 
heat  in  the  smoke-box,  and  is  driven  forward 
■by  the  velocity  through  the  pipes  and  in& 
carriages. 

Hot  air,  being  lighter  than  cold,  passes  a 
and  heats  a  train  aa  well  standing  as  rum 
The  pipes  are  of  copper,  as  light  as  possible,  and 
covered  with  asbestos. 

The  hot  air  can  be  carried  along  any  length 
of  train  that  is  running.  The  cost  is  small, 
and  there  is  no  danger,  as  there  would  be  with 


STJNTER'S    IMPROVED    SCREWS, 
object  of  the  improvements 


the 


that  the  screw-thread  b  will  be  intersected 
and  divided  by  each  of  the  grooves  or  flutes. 
One  or  more  grooves  or  flutes  e  maybe  em- 
ployed according  to  circumstances.  The  edges 
c1  of  the  grooves  are  perferably  slightly  under- 
cut, thus  providing  catting  edges,  which  enable 
the  screw  a  to  enter  the  wood  readily,  and  cut 
a  thread  therein  without  the  necessity  for 
making  a  hole  beforehand  with  a  gimlet  or 
other  instrument.  Moreover,  as  the  particles 
of  wood  so  cut  and  separated  lie  La  the  grooves 
or  flutes  e,  outward  compression  and  splitting 
of  wood,  which  often  result  from  the  use  of 
ordinary  screws,  are  avoided. 

Although  the  grooves  or  Antes  e  are  described 
as  extending  from  end  to  end  of  the  screw- 
threaded  portion  the  patentee  wishes  it  to  be 
understood  that  he  does  not  confine  himself 
to  the  extent  of  the  grooves  or  flutes,  as  the 
latter  can  be  recessed  in  any  other  desired 
manner,  so  long  as  the  required  cutting-edges 
are  formed.  For  instance,  the  grooves  or  flutes 
e,  instead  of  being  cut  in  a  direction  exactly 
parallel  to  the  axis  of  the  screw  a,  can  be 
in  a  direction  inclined  thereto. 


EXPERIMENTS  ILLUSTRATING  TBI 
PRINCIPLE  OF  THE  DYNAMO.'-H 

AFTER  noticing  the  effect  of  plunging  t 
magnet  into  a  ooil  of  wire,  it  is  not  t*t 
difficult,  in  the  present  light  of  electrioal  knm 
:dge,  to  understand  how  the  prooets  of  induct* 
.  carried  on  in  a  oontinaous  way  in  the  annatmi 
f  a  dynamo. 

The  simplest  form  of  armature  for  illnitntfc,: 
this  point  is  undoubtedly  that  known  as  the  tirau  < 
irmature.     In  the  action  of  this  armature  the 
I  factor  la  magnetic  induction.     It  is  perhi 
aaneoessary  to  go  into  the  details  of  the  oonstn 
tion  of  thi  Gramme  ring,  as  commonly  used  is 
dynamos.     A  very  crude  ring  answers   the  pnwn 
purpose.     Ita  core  i>  formed  of  a  compact  circu;  - 
ooil  of  soft  iron  wire,  which,  in  cross  section,  mij 
be   circular  or  of  any  other   form.     The  core  it 
wrapped  with  tap*  and  varnished  to  insure  : 
lulation. 

Around  this  iron  ring  or  core  is  wound  an  ini 
lated  oopper  wire,  arranged  in  a  spiral  ooil/,  If, 
the  winding  of  an  ordinary  electro-magnet.  Ttt 
ends  of  the  oopper  winding  are  joined  by  sold 
ing,  thus  forming  a  oloied  coil.  The  riot  « 
mionted  upon  a  circular  wooden  support  attsenut 
to  a  spindle,  so  that  the  armature  may  be  revolr 
in  front  of  the  poles  of  a  magnet,  o  a',  as  aV—  ■ 


Fig.  9.    In  the  wooden  support,  ii 

centric  with  and  near  the  spindle, 

or    eight    wire  nails,  f.  arranged  at  equuw 

points.    The  copper  winding  of  the  ring  ii  ipso 

off  into  a*  many  sections  as  there  are  nails  in  t  ' 

-'— "lar  row,  and  at  the  end  of  eaoh  section  t  - 

ation  of  the  copper  wire  is  removed  a  sat 
uioianoe,  and  a  wire,  i,  is  attached  by  sukln  M 
These  attached  wires  are  each  connected  with  <* 
of  the  wire  nail*.  Now,  all  that  remains  to  oa 
plete  the  Gramme  dynamo  or  motor  is  the  appl" . 
-■'■"  of  two  conductors,  aif,  to  the  circular  row-" 


The  dynai 
he    regular 


This  dvru 
.ntVtU 


as  all 
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itigating  the  phi 


he  poles  of  u  magnet,  u  shown  in  Fig. 

>mea   fuelf   ■    magnet.     The   migneti 

•d  id  the  bar  by  the  action  of  the  magnet  fa 


i  of  the  magnet  ii  S.,  and,  similarly,  the 
■m  developed  in  the  end  of  the  bar  oppo- 
S.poleiaN.    The  centre  of  the  iron  bar  is 


fe--  -  ''■    .-«— 

■   I  I 

Fig;.  la.-ntAgnetic  Iodnirtjon. 


Each  half  of  the  armature  between  the  nentral 
pointa  ii  practical]}'  a  single  coil  of  wire,  tsrmin- 
ating  at  two  of  the  commutator  bart— which  in  the 
present  eaae  are  the  two  nails— at  diametrically 
oppoiite  sides  of  the  commutator   cylinder,  all  of 

the  remaining  CO ■.-■--  i a  -i— i 

tiom  being  idle. 


i  ban  and  tbeii 


i    foil   1 


I,  the  other 


"*      *"«     1UKUJLB-UUB       lii       1U11      nut*,     LIU1     OTUrr 

iartly  in  dotted  lino,  both  connected  with  the 
lattery  c.  When  the  cironit  represented  in  foil 
inea  only  ia  employed,  the  maabiue  rani  aa  a  motor. 
Vhen  the  wires  shown  by  full  lines  are  discon- 
iect«d  from  the  brushes  gg;  the  rotation  of  the 
rmature  in  the  field  of  the  magnet  o  a'  produces  a 

urrent  ia  taken  from  the  armature  by  the  way  of 


:n,i. 


)    geuer 


itly  a  magneto-electric  maohino,  although  an 
electro-magnet  ia  employed  as  a  field -magnet.  A 
"erioanent  magnet  might  be  substituted  for  the 

For  the  aake  of  aeonring  the  greatest  possible 
mplioity,  certain  modifications  of  the  action  of 
le  armature  have  been  omitted. 


GERLACH'S    EMBRYOSCOPE 

THE  embryoeaope,  devised  by  Dr.  GerUch 

Lpenmental  embryology.     It  is  a  mecbanii 

cloaing  hermetically  a  circular  opening,  made  with 

a  trepan,  in  the  shell  of  the  hen's  egg  ;  and  it  serves 

the  parpoee  of  a  window,  through  which  the  living 

— bryo  may  be  directly  observed,  and  ita  develop- 

nt  followed  from  day  to  day. 

The    instrument    consists  of    two  parts:    1.  A 

ii .'.(,j,v -j-,,„;  (Aufsatzring)  to  be  firmly  cemented 

to  the  egg-shell,    3.  A  iey-piece  with  glass  front, 

which  acrowa  into  the  ring  and  closes  it  air-tight. 

In  the  cot  A  represents  the  embryoscope  in  per- 


iog-ring.  When  adjusted  to  the  bars,  the  fork 
serves  as  a  means  of  holding  the  embryoieop* 
eeoarely,  while  screwing  or  unscrewing  the  key- 
piece. 

The  wrench,  the  use  of  which  bis  already  been 
explained,  is  similar  in  construction  to  the  wreueB 
used  for  mathematical  instrument*. 

The  mounting-ring  is  fastened  to  tbe  egg  by 
means  of  a  cement  consisting  of  tu-o  parti  of  intf 
ami  three  pan*  a/cotoplimtSum.  The  cement  is  hard 
and  brittle  at  the  ordinary  ririiiu- temperature,  bat 
becomes  soft  and  knead  able  whin  held  in  the  hand 
for  a  few  moments.  After  warming  tlie  mrmuting- 
ring  over  a  gas  or  a  spirit-lamp,  a  roll  of  the 
softened  cement  is  pressed  into  the  space  which 
must  be  completely  filled  between  the  lower  face 
of  the  diaphragm  and  the  lower  edge  of  the  ring. 
Aa  soon  as  the  ring  becomes  suffioientlv  cool,  it  ia 
pressed  firmly  f 


St 


id  still  soft  ceme  . 
thus  forced  outward  and  inward  beneath  the  ring, 
should  be  removed  before  it  becomes  buttle,  by  the 
aid  of  a  small,  aharp-pointed  blade.  In  order  ta 
avoid  injuring  tbs  blastoderm,  which  might  occur 
if  the  hot  ring  were  fastened  to  the  shelf  directly 

than  the  top  of  the  egg. 

After  the  ring  has  been  securely  fixed,  and  the 
superfluous  cement  removed,  the  exposed  sdgea  of 
the  remaining  oement  seen  ' 


J.  18.— Induction  in  an  Iron  Bine 


anoe,  and   the  magnetism   extendi 

m  the  vicinity  of   the  poles   towards  thi 

right  angle  with  ; 

[net.    In  tbe  figur, 


ing  tbe  poloa  of 

:ing  the  location 

ldicated  by  the  shading. 

ruing  tbe  ring  upon  its  axis,  t 

moves,  but  the  polarity  of  the 

.xed  position  relative  to  tbs  p 

the  ring  carries  a  ceil,  as  shown 
letic  poles  of  the  ring  remaining 
e  material  of  the  ring  and  coil  ai 


.  14.-AnnaturB  in  Magnetic  Field. 


i  continual  passing  of  the 
ugh  the  magnetic  field  s 
portions  of  the  armatm 


itions  of  the 

rsa: 


it  Inductive  effect  produced  by  the 
n  of  the  armature  core,  tbe  passing  of 
sr  throufh  the  magnetic  Geld  of  the 
goet  augments  the  anrrent. 


spectiio,  and  B  in  section.     The  metallic  mount- 
ing-ring ia  l|miii.  thick,  and  haa  a  lumen  2oi 
diameter.    The    lower    edge    Ar  ia  bevelled 
saddle-shaped  so  aa  to  fit  the  equatorial  surface  of 
the  egg,  while  the  upper  edge  is  flat.    From  the 
outer  surface  of  the  ring,  two  j quire-cornered  bars, 
Z,  project  in  opposite  directions.     On  id  inneraur- 
faoe,  a  little  above  the  lower  edge,  ii  a  diaphragm, 
M  '/,  with  nn  opening  13mm.  in  diameter.    HestlDg 
upon  this  diaphragm,  and  corresponding  with  it  ' 
size  and  shape,  is  a  second  diaphragm  of  thin  wi 
oloth,  W  d,  which  aerves  as  a  packing-washer  for 
the  key-pieoe. 

The  key-piece  of  the  embryoscope  consists  of  a 
low,  metallic  cylinder,  slcaasd  at  I  disc  of  glass,  G, 
which  ripresents  the  window  that  is  to  cover  the 
artificial  opening  in  the  shell.  The  upper  part  of 
the  cylinder  expands  peripherally  to  form  a  rim 
with    a  milled  edge.    This  rim  has  two  notches 

imull  wrench,  by  the  -lid  of  which  the  key-piece 

in    be    tightly  screwed   down.     There  in  also  a 

lort,  narrow,  vertical  canal  Vo,  or  vent,  tbe  lower 

id  of  which  must  open  in  the  middle  of  the  key- 

ieee  ring. 

The  accessory  apparatus  required  in  tbe  use  of 
th.   embryoscope   consists  of  (1)  a  .report,  (!)  a 

tide-ring  for  the  lame,  (3)  a  mrtaiticfork,  and  {■!) 

e  icy  or  wrench  before  mentioned. 

The  trepan  ia  a  thin,  metallic  cylinder  1  to 
2)cm.  long,  the  lower  end  of  which  is  toothed,  while 
".he  upper  part  is  fluted  and  serves  as  the  handle. 
The  diameter  of  the  trepan  is  a  trine  smaller  than 
hat  of  tha  opeoingof  the  diaphragm.  The  object 
if  this  is  to  leave  a  very  narrow  zone  of  shell, 
orered  with  shellac,  inside  the  inner  edge  of  the 
liaphregm. 

The  guide-ring  for  the  trepan  hai  the  same  con- 
traction as  the  key-piece,  except  that  it  has  no 
glass  disc.  It  series  to  steady  as  well  aa  guide  the 
trepan  daring  th*  process  of  catting. 

The  fork  haa  two  notches  at  the  ends  of  its 
prongs,  fitted  to  receive  tbe  two  bars  of  themonnt- 


edge  of  the  diaphragm, 
tof  analoob.jlu:  -"in;  i<..u 
nay  be  applied  with  ■ 


of  yellow  shellac.  Tt 
small  brush,  care  beinj 
completely,    and     as 

After,   the  shellac  I 
is  completed  in  twalvi 


the  egg.  An  oblong  porcelain  trough  or  glass  diao 
is  first  filled  with  a  3  per  cent,  solution  of  carbolla 
aoid,  and  in  this  are  placed  the  instruments  to  be 


dried  with  carbolised  cotton,  and  after  uiicg  re- 
turned te  the  dish  of  carbolic  acid. 

After  washing  the  handa  in  dilute  sublimate  or 
carbolic  aoid,  a  perfectly  fresh  egg  is  painted  with, 
the  3  per  cent,  solution  of  carbolic  acid,  and  then 
dried  with  carbolised  cotton.  The  small  end  of  the 
egg-shell  is  then  out  out  with  tbe  shears,  and  the 
thick  white  poured  with  the  aid  of  the  glass  rod 
into  a  clean  dish,  leaving  the  yolk  and  tbe  thinner 
white  in  the  shell.  The  white  is  to  be  used  in 
screwing  in    the    key-piecr,    and    must  therefore 

After  these  preparation!,  the  egg  to  which  tbe 
mounting-ring  has  been  cemented  is  disinfected  ia 
the  manner  above  described,  and  placed  in  an  egg- 
carrier  with  the  ring  uppermost.  The  inside  of 
the  ring  is  then  brushed  with  carbolic  acid,  which 
is  shaken  ont  after  one  or  two  minutes  and  replaced 
by  a  i  per  cent,  solution  of  common  salt,  which  ia 

and  then  completely  removed  by  m 


boliied 

screwed  in.  and  the 
?gg  trepanned  fyxm  the  ii<lc,  in  order  to  avoid  In- 
juring the  blastoderm.  Tbe  egg  is  next  placed  with 
ts  opening  upward,  and  the  gui-ie-rij.^  :i  iv-.-l. 
When  the  trepan  is  withdrawn ,  tbe  excised  piece  of! 
ihell  often  cumee  with  it.  and  sometimes  the  under- 
lying Bhell-membraue.  If  this  is  nut  the  case,  the 
"ro  pieces  must  be  rei 


in  pi: 
i  injurs 


■rately  by  the  ai 
the  blastoderm  and  the  .dim  piHn* 


,s  left  « 


e  yolk  iii 


blastoderm  until  the  ring  is  filled,  care 
being  taken  to  avoid  air-bubbles.  The  wax-cloth 
;m  ia  next  taken  from  the  dish  .if  carbolic, 
auiu,  uried  in  blotting-paper,  drawn  through  tha 
thick  white,  and  insetted  in  the  ring  in  close  con- 
ith  the  metallio  diaphragm;  and  then  tbe 
keypiece,  previously  washed  with  carbolic  scid  and 
dried  with  carbolised  cotton,  is  slowly  screwed 
down.  The  superfluous  white  is  thus  slowly  forced 
— "   through    the   vent   (To)    until   the  key-piece 


and     clus 


Finally,  when  th"e  strength  of  the  hand  is  no 
longer  sufficient,  the  egg  with  its  cmbryu^iipe  ii 
placed  in  the  metallic  fork,  and  tho  wri-ndi  .ifijjlied 

key-piece  farther. 

*M  [II  1.1  II m  of  trepanning  and  inserting  the  key- 

;e  is  somewhat  more  complicated  in  the  case  of 

I  that  have  already  been  incubated,  as  the  egg 

the  fluids  employed  mult  be  kept  warm.    A 

er-bath  n  requirtd.  .i.mi-'.iu-  u£  a  low  tin  box, 

filled  with  water,  and  provided  with  Kreud'  :irjiit- 

menM  for  tbe  recaption  of  the  egg,  tbe  thin  white, 

the  oarholio  acid,  and  the  salt  solution,  which  are 

in  this  way  maintained  at  a  proper  temperature. 

In  other  respects,  tbe  mode  of  procedure  ii  exietly 

the  same  as  givenabove. 

The   key-pieoe   may  be   removed,  aa.  attain* 
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desired,  providsd  tbe  above  precautions  aie  taken 
esch  time  in  inserting  it.  If  tbe  key  -piece  ii  un- 
screwed by  means  of  the  fork  and  wrench,  it  unit, 
■of  Bourse,  be  wished  in  the  wirm  carbolic  acid, 
and  the  vent  cleared  by  the  introduction  of  a  wire, 

Tbe  egg  must  be  placed  in  tbe  incubator  with  tbe 
embryoseope  on  one  side.  If  it  it  placed  upward, 
the  respiration  of  the  embryo  is  hindered.  The 
embryoscopo  can  be  turned  up  at  any  moment,  and 
kept  upright  for  five  minutes  at  a  time  without 
injury  to  the  embryo. 

With  a  little  practice,  the  whole  process  of  arm- 
ing su  egg  with  the  embryoaeopa  out  ba  completed 
in  from  six  to  eight  minutes. 

The  embryoscope  is  well  adapted  for  purposes  of 
■lass- demonstration,  for  investigating  the  growth 
of  the  various  parts  of  the  embryo,  and  tbe  physio- 
logical process  during  tbe  embryonic  life,  as  the 
action  of  the  heart,  movements  of  the  body,  &•>.  It 
is  indispensable  to  him  who  would  study  the  affects 
of  external  agents  upon  tbe  embryos  of  warm- 
blooded animals;  and  must  be  of  great  service 
where  it  is  required  to  determine  tbe  precise  stage 
of  development  before  removing  the  embryo  from 
the  egg.  It  has  been  found  useful  in  studying  the 
formation  of  doable  embryos.  Fenestrated  eggs 
have  been  suoces-fc^y  incubated  op  to  the 
thirteenth  day.  and  it  is  piubable  that  under 
favourable  conditions  (be  embryos  of  such  eggs 
-would  reach  maturity. 

On  the  fifth  day.  it  is  still  easy  to  bring  the 
embryos  under  tbe  window.  Do  the  sixth  and 
seventh  days  it  is  more  difficult.  At  this  period 
the  obsnga  in  the  pjsition  nl  the  embryo,  which 
requires  from  due  Ij  ten  minutes,  should  take 
pit -e  in  the  inoabator. 

After  the  eighth  day  tbe  embryo  cannot  be 
brought  under  the  window.    If  •■  "-- 
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tatill  Urea,  we  have  only  to  leave"  iba  egg  fo 
hours  in  the  inouimior  With  too  window  directed 
upwards  a  littla,  after  which,  by  stroog  reflected 
light,  one  may  readily  see  the  blood  circulating 
through    the    channels    of    the    vascular    area. — 


MACHINE   DESIGNING— II. 
By  Prof,  Jobs  E.  Sweet." 

PERFECT  as  are  the  modern  boring  machines, 
both  horizontal  and  vertical  (and  the  reason 
they  average  so  good  is  probably  because  the 
imitators  find  no  poor  ones  to  copy),  there  is  one 
thing  that  might  in  many  oases  be  found  valuable, 
■nd  that  it  a  rotary  spindle  driven  at  various 
speeds  and  fixed  in  a  bead  movable  along  the  cross 
beam  of  the  vertical  machine.  This  would  be 
complete  for  boring  the  erank-pjn  hole  in  engine 
cranks,  and  a  complete  plain  radial  drilling  machine, 
useful  in  all  shops  where*  tbe  machine  only  has 
legitimate  work  enough  to  keep  it  employed  for  a 
part  of  the  time.  Such  a  machine  oonld  hardly  be 
called  a  compound,  and  certainly  not  a  combined 
m.ichine,  although  used  for  taming,  boring,  and 
drilling.  Combined  tools  and  machines  are  seldom 
inaaesaful.  A  common  hammer,  which  may  be 
will  to  have  two  business  ends,  a  lathing  hatchet, 
and  fJintoVe  nigger  saw,  as  I  believe  we  used  to 
nail  it  down  South,  over  nearly  tbe  whole  ground 
in  i  j.)]-,  :ii«l  -S.'utL  Ji'i--:-li's  idea,  as  expressed  in 
bis  rsniaiic  after  viewing  a  combined  machine  at 
the  Paris  Exposition,  may  be  remembered  to  ad- 
vantage. The  machine  referred  to  consisted  of  a 
central  post  with  a  drilling  machine  on  one  side 
and  a  slotting  machine  on  the  other,  Afterstaring 
at  it  with  evident  curiosity,  the  attendant,  some- 
what elated  at  the  apparent  interest  of  bis  distin- 
guished visitor,  asked  what  be  thought  of  it.  to 
which  he  replied:  "I  was  thinking  if  I  had  that 
machine  which  part  I  would  cut  oS,  the  drill  or  the 
Blotter  ?"  What  I  know  about  a  slotting  machine 
is  fairly  comparable  to  Burton's  knowledge  of  the 
French  language.  He  ssid  be  knew  the  French 
language  by  sight,  and  that's  about  tbe  extent  of 
my  knowledge  of  a  Blotter,  and  possibly  this  is  the 
reason  I  could  never  persuade  myself  into  the 
belief  that  they  look  well  or  at  well  as  it  it  possible 
to  make  them.  The  slotting  machine,  like  others 
of    the    overhanging    class— that  it,  drilling  and 

{uncbing  machines,  is  subject  to  strains  that  tfaav 
ave  to  resist  to  a  disadvantage, 
ing  to  a  certain  extent  cannot  be  avoids 
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be  so  designed 
machine  would  bive  a  direct  tendency  to  throw 
the  cut  out  of  square  with  the  table ;  whereas,  if 
the  eliding  bar  was  worked  with,  n  walking-beam 
there  would  be  no  detrimental  spring  whatever. 
Evil  resulting  in  a  punching  machine  from  tpring- 
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avoid  inch  a  result,  the  springing  throws  the  punch 
out  of  adjustment  with  the  die,  and  bad  work  and 
dull  tools  are  tbe  result. 

If  the  upper  and  lower  parts  of  a  punching 
machine  are  jost  equally  rigid  or  equally  elastic, 
and  tbe  punch  and  die  central  between  the  two, 
then  the  springing,  however  much,  would  not  throw 
the  tools  out  of  register,  and  would  do  no  harm 
except  the  watte  of  power.     Tbe  lost  of  power  in 

the  spring  raturns,  bat  in  a  punching  machine  all 
power  expended  in  springing  the  frame  is  a  dead 
lost.  The  springing  of  machine  framing,  tbe 
springing  of  tools,  and  the  springing,  all  add  to  the 
cost  of  doing,  work,  not  only  on  account  of  loss  of 
power,  but  in  the  dulling  of  the  cutters,  and  in 
this  none  more  to  than  thsfmiliing  machine.  Tbe 
tools  or  cutters  themselves  arB  costly,  and  the  act 
of  catting,  as  performed  by  an  ordinary  slabbing 
cutter,  differs  from  nearly  all  other  cutting  action. 
Each  separate  chip  removed  in  a  wedge-shape 
piece,  and  the  cutting  edge  of  the  cotter  starts  in 
at  the  point  of  tbe  wedge.  The  appearance  of  a 
milled  surface,  as  ordinarily  left  on  soft  metal,  is 


islly  r 
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tbe  teeth  of  the  cutters  slip 
or  less  and  then  bite  and  gonge  in  deeper  than  if 
each  one  took  its  allotted  amount.  Both  actions 
tend  to  dull  tbe  cutters,  and  not  only  the  spring  of 
the  machine  and  cutters  tend  to  produce  this 
result,  but  an  elastic  feed  motion  also  contribute! 
igid  feed  is  likely 


,  remedy  for  the 
above  described, 
to  feed  tbe  work 


Many  have  thought  that 
difficulties  arising  from  the  c 
that  it  would  be  an  improve! 

that  is,  so  the  cutting  edges  of  the  milling  cutter 
would  start  in  at  the  large  end  of  the  wedge ;  but 
whether  this  would  be  an  advantage  (except, 
perhaps,  in  cutting  ehspes)  is  doubtful,  la  the 
roughing  out  the  cutting  edge  would  he  starting  in 
on  the  scale,  and  in  finishing  flat  work  the  out  is 
so  slight  that  there  could  be  but  little  gain. 

Milling  machines  were  for  years  thought  to  be 
well  adapted  for  small  work,  bat  not  for  large,  and 
this  idea  is  likely  entertained  by  many  yet,  while 
others  believe  that  the  reason  it  has  not  proven 
successful  in  large  work  was  because  there  were  no 
large  machines,  while  the  truth  probably  is  that 
the  kind  of  work  has  more  to  do  with  the  question 
of  adaptability  than  the  site,  and  that  certain 
classes  of  work  of  whatever  size  can  beet  be  done 
by  rotary  cutters,  while  other  kinds  will  always  be 
best  done  by  the   planing,  shaping,  and  slotting 

What  cutting  action  shall  be  adopted  to  perform 
a  certain  operation  is  as  mncb  a  question  in 
machine  designing  as  any  other.  The  most  perfect 
of  all  machine  work  ia  done  by  an  emery  or  corun- 
dum wheel,  and  the  next  of  all  I  have  seen  is  done 
with  what  is  usually  understood,  though  perhaps 
not  propetly,  an  end  mill.    Cutting  tools, 


pathi  a 


■or  following  over  twice  in  exactly 
Ihe  same  path,  as  is  the  case  in  a  planer  tool,  which 
probably  accounts  for  the  absence  of  chatter;  but, 
on  the  other  hand,  the  cutting  blade  traversal  over 
llin.of  dittanoe  to  finish  a  Tin,  out.  The  planer 
wastes  time  in  stopping,  runningbsck  and  starting, 
while  tbe  traversing  blades  are  always  at  it. 

After  a  half  century  of  study  over  the  lathe  and 
aner,  improvement  still  goes  on,  and  in  this  view 
hat  may  we  not  expect  a  quarter  of  a  century 
mce  of  the  milling  and  traversing  cutters  and 


all  look  foi 

new  machine    bat  who  to  see  which  is  to  be  the 

beet  old  one  F     The  mathematicians  tell  ns  which 

ho  most  perfect  near,  but  ail  their  calculations 

based  on  a  new  one,  and  no  thought  given  to 

one-half  or  three-fourths  worn  ont.     An  engine 

cylinder  needs    no    oounter-baro  when   new,  but 

lerience  has  shown  the  necessity   for  it  when 

;  and  short  cross  heads,  working  on  long  slides 

hout  overlapping   at   the   ends,  toon  near  the 

es  ooncava  and  themselves  rounding,  with  the 

nit,    two    curved    turfaoes  of    unequal    radius 

always  growing  worse.     The  slides  I  will  speak  of 

' on.     The  gear  tooth  needs  an  undercut  at  the 

it  much  as  the  cylinder  needs  a  ooVtcr-bore. 
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With  the  exception  of  the  J.  Morton  Poole 
grinding  machine,  nearly  every  machine  tool 
depends  for  the  accuracy  of  its  work  upon  tbe 
accuracy  of  sliding  surfaces.  In  tbe  best  work 
special  methods  are  adopted  to  make  them  true, 
after  which  they  are  left  to  fata  to  keep  them  so. 
Who  has  ever  deliberately  undertaken  to  plan  and 
build  a  planing  machine  that  should  maintain 
perfect  troth  during  itt  entire  existence  ?  The 
planing  michine  has  a  short  table  working  on  a 


long  bed,  the  milling  machine  a  long  table  working 
on  a  short  bed — tbe  lathe  a  short  rest  on  loos; 
slides,  and  the  simper  a  long  slide  in  a  short  guide. 
The  tool  builder  would  laugh  at  the  engine 
builder  who  should  run  a  cross  bead  on  guide*  not 
out  away  so  the  cross  head  would  overran  at  the 
ends;  and  yet  he  mates  the  sliding  block  on  the 
cross  feed  of  his  lathe  ttin.  long  working  on  a  dare- 
tail  2ft,  long,  sometimes  running  oil  at  one  end  and 
never  at  the  other.  The  turn  of  the  two  fitted 
surfaces  it  30in.  If  divided  equally— that  it,  s 
15in.  alidini 

remain  true 

lasted.  This  it  one  of  the  pit 
of  moderate  size  there  is  no  excuse  for  anythine 
but  wearing  surfaces  of  equal  length.  The  de- 
signer who  finds  any  difficulties  in  this  that  be 
cannot  overcome  has  too  little  genius  for  the  job. 
Equal  length  sliding  surfaces  can  usually  be 
employed  in  all  the  slides  on  milling  machbKs, 
punching  macbinet,  and  many  others,  and  wherever 
possible  the  use  of  any  other  arrangement  is  simply 
poor  designing,  to  give  it  the  mildest  criticism 
possible.  A  short  sliding  block  on  a  long  guide 
invariably  gets  bad  sooner  or  later,  and  refitting 


invariably  gets 
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.  The  requiremcats 
call  for  a  slide  to  work  at  all  sort*  of  stroke,  from 
lin,  to  a  foot,  and  at  positions  varying  at  much  si 
a  foot.  As  now  made,  much  of  the  back  end  of  let 
eliding  arm  does  not  get  a  100th  part  of  the  wsu 
that  the  front  end  does,  and  often  none  at  all.  ii 
a  result,  in  many  establishments  the  thing  may  bt 
worked  for  a  year  at  short  stroke  and  in  onanists; 
then  when  tbe  attempt  ia  made  to  use  it  in  s 
diSerent  position,  it  is  so  loose  in  oae  position  sad 

The  remedy  is  easy.  Hake  the  two  sliding  m- 
fnoes  of  a  Isngtb,  and  attach  the  connecting  rod  t> 
an  immovable  pin,  then  both  ends  of  the  slide  will 
always  overrun,  whether  the  strike  is  lin.  or  afoot. 
To  provide  for  the  varying  position  of  cot,  Ihe 
plan  shown  in  Fig.3  is  presented. 

This  slide  is  gnided  in  the  usual  way  and  driest 
by  a  connecting  rod  rigidly  attached  to  the  side*. 

carrying  a  bead  and  tool  post,  it  is  bored  oat,  split, 
and  provided  with  two  binding  bolts,  so  as  to  gnus 
the  tubular  arm,  which,  when  loose,  may  be  slid  or 
turned  in  any  position,  and  then  firmly  bound  it 

The  dia 
not  be  mnoh  larger  than  tbe  width 
holder— 5  or  (Jin.— in  an  ordinary  lOin.  or  Ita. 
machine.  Tbe  eliding  arm  being  provided  withi 
fettherway  and  surrounded  by  a  graduated  worn- 
gear  or  ring  feathered  to  it,  the  bar  may  bt  rotated 
to  any  anglo  and  adjusted  endwise  without  d* 
turbing  or  losing  the  s  „ 
second  sdvantage  of  this  arrangement  would  btlfc) 
removal  of  the  ordidary  side  proji  ' 
frequently  come  in  the  way  whan  1 

I  have  not  presented  this  so  m1 __, 

an  improvement  in  simpers  as  to  show  how  hk 
possible  in  machines  of  this  class  to  use  slidtisf 
equal  length,  maintain   their  proper  position,  ■■ 
get  adjustment  of  tool.     But  you  will  say  it  ita*      ., 
so  simple.    Trne,     Neither  is  a  watch  as  sirnpkn      , 
an  hour-glass,  nor  a  Corliss  ■nirin*  ■■  Simula  us      . 


i   cost  more  than  poor.    II 
to  be  paid  for.    gliding* 


of  the  planing 

tlide-reat  of  a  lathe,  cannot  be  of  eqnal  lengti; 
then  tbe  question  arises,  Arc  they  made  to  "  ^ 
tain  their  truth  at  well  at  possible  ? 

in  iie  length  null 
t  longer  than  il 


considerable  exist*  si 


bed  upon  which 

usually   about    ou 

arranged  and  nsed  __   _ 

short  work,  it  wears  the  bed  nmu»»«  »  «—. 

convex  to  fit.    This  would  occur  even  were  Ms 

absiitot.ly  rigid,  but  is  muoh  aggravated  by  si 

elaatio  table,  which  may   be  sprung  one  «ay« 

to  always  float  on  the  oil,  however  heavy  tie  load, 
would  keep  trne  a  long  time,  or  if  the  weariat 
surfaces  were  cut  away  towards  tbe  end  of  the  bed, 
asshownbythismodellseeFig.  4,  p.-'10),tht  rsamtt 
would  be  practically  perfect.  If  the  slide-rest  of 
a  lathe  be  long  enough,  strong  enough,  has  wsariof 
anrface  enough  of  the  right  tort,  and  any  man  k» 
courage  enough  to  out  away  the  ways  on  the  plan 
just  shown,  one  would  r '- 


nals  with  end  play   should  hare  bitrw+S 

x  of  the  same  length ;  collars,  or  the  boasts, 
ialt  that  resist  end  thrust  on  shaft*,  ohotil 
ion  or  run  against  bottet  of  exactly  their 
iurueter.     The    guides    or  slidet  of  ftesaV- 
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engines  ui  u  often  too  long  u  the  cross  heads  are 
too  ehort,  for  one  ii  at  fatal  to  enduring  tenth  aa 
the  other. 

I  have  mid  the  best-known  tools  to  illustrate 
principles  that  m  employed  in  all  machines  ;  the 
assembling  or  combining  the  sliding,  the  rotary, 
angular,  and  screw  motions,  ia  invention  or  design 
in  proportion  to  the  extent  of  originality.  The 
construction  of  the  framing  calls  for  the  exercise 
of  many  faculties;  it  mnat  be  suitable,  strong 
•Dough,  rigid  enough  (entirely  a  different  quality ), 
of  each  form  that  the  pattern!  can  be  readily 
mad*,  if  to  be  of  oast  metal,  to  aa  to  be  easily 
forged,  if  of  forging,  10  it  can  be  machined  ;  and 
last,  bat  not  leset,  so  it  will  look  right— in  fact, 
racking  nothing  but  the  poetry  to  be  art  it  tic. 
Thia  look*,  thia  artistic,  this  good  or  bad,  this  one 
thing  that  is  past  reason,  this  thing  that  we  gan't 
argue  about,  hot  feel,  is  that  part  that  much  more 
out  In  thought  about  than  said  ;  that  part  which 
■re  may  never  be  abls  to  tell  what  to  do  to  be 
right,  and  at  most,  but  few  things  that  may  be 
tWpended  u pon  aa  positively  wrong. 

Whatever  nature  does  she  does  right;  whatever 
tb*  designer  dim  different  from  what  nntnre  would 
do  it  aha  had  the  same  work  in  hand,  cannot  be 
right  Nature  at  her  beat  roots  her  tresa  to  the 
pound,  tapers  their  trunks,  and  stretches  out  their 
fai-raaohing  branches,  but  the  branches  all  ooui- 
*■* — id  would  not  exceed  the  trunk  ' 


le  plan — never  two  or  three  growing  op  and 
ww  one  down,  at  we  find  them  in  some  late 
drilling  machines,  bat  all  follow  the  aame  grand 
plan.  If  there  is  ever  an  exception  to  this  in 
nature  it  ia  by  distortion,  a  deformity,  an  abortion. 
There  has  not  yet  been  so  many  good  machines 
designed  to  call  for  an  abortion  for  the  sake  of 
Variety,  for,  in  fact,  there  hit  been  so  many  abor- 
tions that  the  good  ones  make  the  variety. 

The  oaniet  that  have  been  instrumental  in  pro- 
dunine  snoh  a  large  percentage  of  poor  designs 
W«ra  these  :  oar  early  draughtsmen  were  architec- 
tural draughtsmen ;  and  when  the  aspiring  mechanic 
required  a  drawing  for  his  new  machine  he  em- 
fioyed  the  architect,  who  brooght  with  him  his 
Ornaments  and  forgot  the  principles.  His  posts 
Ware  columns  without  cornice  or  pediment,  and 
when  his  frame,  which  he  did  not  understand,  did 
Mt  look  right,  he  attempted  to  Ornament  it  into 
,  afcana,  This  state  of  affairs  was  made  worse  by 
ar  sat  of  draughtsmen  who  neither  understood 

... ,   meooanjoS]    lad  lacked  genina. 

from   such   designs   have  been 

jhont    the  country,    imitated  and 

felted,  with  their  worst  features  made 

at;    cats    pablishsd  in   all  the  technical 

without  a  comment  is  to  their  merits  or 

n  design  ;  and  now,  to  add  to  this,  our 

roras  by  placing 


Jd  designing. 
~  The  columns  of  all  the  best  buildings  in  the 
JMUM  straight— that  is,  their  axialline.  When 
•tanir  own  weight  is  i  considerable  f notion  of  the 
■*hol.  weight,  they  have  a  considerable  taper; 
'■Jrban  their  own  weight  is  bnt  a  small  fraction, 
•at  is  only  taper  enough  to  make  them  appear 

—*_;_!..      t  .. .,_■:—  a  computation  wss  evar 

s  right,  but  the 


o  determine   t 
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"When  the  sides  of  a  tapering  column  are  perfectly 
"  ,  they  will  appear  concave.  This  fact, 
to  the  architects  in  Baalbeo  days,  was 
id  by  making  the  lines  onrved  Jul  ■ 
an  the  columns  looked  straight.  Their  ' 
enasovsririg  the  fact  without  being  abli 
Mate  it,  did  aa  imitators  uauelly  do— 
tkefr  discovery  and  multileted  a  design  they  could 
fjgt  appreciate. 

■  Take  the  columns  of  the  different  orders  and 
atyles  of  architect  ore — Doric,  Tuscan,  Ionic, 
Corinthian,  Herman,  and  Gothic  No  man  at  the 
present  day  will  attempt  to  add  to  or  take  from  in 
fkm  hope  of  betterment,  and  yet  the  axis  of  every 
■Mill  straight  line.  Mo  one  of  tense  will  ever 
attempt  to  improve  them  by  making  them  crooked, 
swsnnss  the  straight  line  it  right ;  and  so  with  all 
lata  aoeoessfnl  single- pott  machine  designs— they 
areatraight.  It  it  true  that  George  Richards,  ef 
Manchester,  gives  the  sides  of  the  post  a  noble 
•weep,  but  the  axial  line  of  the  poet 
■might, 

"    Ills  true  the  support!  of  a  machine  are  subject 
*D  oblique  as  well   as   vertical  strains,  while   " 
oolnmns  of  a  building   are    not;  bnt  why  di 
fane?  that  a   crooked   member   will  resist  those 


...  _    crooked    i 

better  than  a  st 

i  a  line  of  beauty — yea,  i: 

itaf  not,    unless   there 

for  such  a  curve.    The  outline  of  aPortar- 
ngma  bad  ii  a  reverse  curve,    Trns ;  and 


sent,  bnt 


it's  also  true  there  was  no  room  for  a  straight  one. 

noblest   architecture   ia   grand  because  it  is 

stent,  Onr  machine  designs  are  noble  in  pro- 
portion to  their  consistency.  Every  feature  of 
every  noble  style  of  architecture  is  ooneeived  in 
the  same  spirit.  Every  feature  of  a  Grecian 
building,  its  oolnmns,  its  openings,  its  mouldings, 
itself,  were  in  one  style,  and  so  of  the  Roman,  the 
Gothic,  and  the  Norman,  and  every  feature  of  a 
'  ine  design  should  potieia  the  same  general 

icteristic.  The  Grecian  and  Roman  columns 
round,  and  for  the  service  they  had  to  per- 
form round  was  the  best  possible  form  they  conld 
be.  The  Gothic  columns  are  not  round  usually, 
because  for  carrying  the  arched  ribs  of  the  vaulted 
ceilings,  cluttered  columns  conform  to  the  arches, 
and  best  serve  the  purpose.  In  machinery,  a  square 
or  rectangular  form  is  best,  becsuse,  usually,  there 
are  things  to  be  added,  and  brackets  or  slides  are 
mott  easily  attached  to  a  Bat  surface.  The  thape 
is  consistent,  and  will  never  be  improved  upon. 
It  is  one  of  the  things  no  Queen  Anne  fashion  the 
overthrow.  Fashion  follows  in  machinery  aa  well 
aa  in  other  things,  and  when  it  follows  because  it 
is  the  fashion,  it  it  more  likely  to  follow  the  bad 
than  the  good.    All  our  older  mechanics  can  re- 

ber  when  the  potta  of  an  iron  planing  machine 
formed  to  fit  various  ogee  ourves — that  ao- 
oalled  line  of  beanty.  Does  tbst  form  look  well  to 
anyone  to-day  ?  It  bat  given  way  to  the  bold 
tweep  of  a  single  curve,  which  has  come  to  ttay, 
not  limply  because  it  looks  better,  but  wheu 
rightly  drawn  it  is  right  and  looks  right. 

The  true  form  it  not  a  perfe  at  parabola,  bowever, 
because  the  case  is  not  one  parallel  to  the  fixed 
beam  loaded 
get)  its  stra 
trust  to  the  mast  of  our  mechanics  to  produce  tasty 
designs,  bcoauie   the   spirit    of  our  people  ia  not 

Theold  form  of  framing  and  that  used  yet  by  the 
builders  of  cheap  machinery  it  H  or  IT  section — a 
style  supposed  to  be  ttrong  because  the  mathe- 
maticians aay  an  H  section  is  a  strong  one  ;  but  it 
it  no  stronger  in  any  direction  than  the  box,  and 
infinitely  weaker  whan  subject  to  torsion.  The 
patterns  are  costly  to  make  and  easily  broken  in 
the  foundry  ;  there  are  no  cores  to  make,  bnt  lots 
of  mending  up  to  do.  Your  city  is  not  only  blessed 
with  good  designer!,  but  with  good  pattern-makers 
and  founders  besides.    I  think  if  a  Philadelphia 


tried  it  can  hardly 
ance  between  a  graceful  curve  and  an  ugly  one. 
The  man  who  fails  to  discover  this  difference  is  the 
one  who  just  fails,  whether  aa  a  designer  or  pattern- 
It  an  Englishman  were  set  to  improve  the 
German  design  he  would  put  in  more  iron  :  if  tht 
Frenchman,  he  would  make  the  form  more  grace- 
ful ;  if  the  native  Yankee,  he  wonld  paint  it  green 
and  stripe  it  with  red  ;  and  to  change  thia  spirit. 
the  example  set  by  Philadelphia  has  done  more 
than  any  other  one  thing,  and  it  has  not  been  to 
much  by  substituting  steel-coloured  paint  for  green, 
as  the  substitution  of  consistent  things  and  form" 
for  inconsistent  ones,  and  doing  the  thing  that  wi 
to  be  done  in  the  simple,  right  way.  This  coi 
littency  oomes,  I  believe,  more  from  iuheret 
common  sense  than  education,  and  doing  the  thing 
light  is  more  the  result  of  good  judgment  than 

It  may  not  be  possible  to  separate  in  our  miudt 
very  completely  machine  deti  going  from  mechanical 
engineering,  but  in  the  sens e  I  am  endeavouring  u 
devise  rules  for  the  one,  I  feel  sure  our  colleger 
are  entirely  over-estimating  the  importance  of  tht 
higher  mathematics.  When  one  has  to  use  hit 
judgment  whether  to  give  a  factor  of  safety  of  f out 
1  '    judgment  will  tell  him  about  how  iargt 

itOberlin  Smith  'calli  the  "anvil  prin- 
iple  "  becomes  an  element,  the  figures  are  entirely 


ay  be  all  very  well  when  the  mind  is  the  thing 
a  ii  to  do  the  work,  but  where  something  is  to 
made  the  mind  should  never,  iu  the  sketch,  the 
awing,  or  ia  the  mathematics,  lose  sight  of  the 
f)W,  to  worship  the  methods. 
For  the  designing  of  buildings,  the  designers, 
■  ..itects,  receive  special  training  ;  for  the  design- 
g  of  machines,  with  tome  ttiogy  exceptions  at 
our  colleges,  no  training  ii  bail,  and  every  man 

If  anyone  ie  to  build  a  hoo!e  he  employs  an 
irchiteet  to  make  a  plan;  if  we  are  lo  build  a 
[in  bine,  none  of  ns  think  uf  employing  a  machine 
i  -  :gner.     I  have  known  ooe  exception  to  this.    A 

ufacturer  bought  a  patented  inreutiou,  with 
Kittling  to  show  what  the  maohine  wsa  to  be  bat  a 
v.ii.d  model— ornde  in  every  element.  He  employed 
i  oran  to  get  up  some  drawings  of  it,  and  with  the 

ructions  to  "put  it  in  shape."  For  the  drsw- 
ngi  and  the  nutting  it  in  shape  he  paid  2o  dollars, 
mil  the  result  hat  been  finite  s  fair  fortune.    If 

.ufscturers  would  employ  designers  when  they 
Iilvo  machinei  to  design  at  they  would  irohltectt — 
I  mean  real  designers,  not  limply  draughtsmen — 
1  believe  they  wonld  find  it  an  equally  profitable 


;.C 


isleading.  Or,  take  the  case  of  the  flywheel  oi 
an  engine.  It  is  impossible  to  begin  to  figure  at 
all  until  you  have  guessed  upon  the  first  factor — 
that  is,  what  per  cent,  of  variation  in  speed  will 
you  accept?  For  absolutely  uniform  speed  is  an 
impossibility  in  an  ordinary  engine,  and  the  exten 
of  variation  admissible  is  entirely  gnesswork.  I: 
yon  guess  twice  too  much  your  wheel  will  be  four 
times  too  small,  and  10  you  will  be  twioe  as  likal; 
to  get  it  what  yon  want  if  yon  gaets  at  the  wheel 
and  leave  out  the  figures  entirely.  It  is  true  thee 
here  and  there  mathematics  are  useful.  Ir 
eaaea  the  higher  mathematics  are  neoaaa 
nsuslly  arithmetic  covers  the  ground,  or  a  iew 
marks  On  the  drswing  board  and  the  slide  rule  ia  a 
much  quicker  way.  When  aolaaaof  forty  itudentt 
spend  a  good  part  of  four  years  in  learning  the 
higher  mathematics,  with  the  certainty  that  a 
least  thirty-eight  of  them  will  never  have  say  un 
for  them,  and  that  the  other  two  will  forget  a  large 
part  before  the  time  for  them  to  put  them  to  uae 
arrives,  is  it  not  worth  questioning  the  real  valu 
of  so  much  application ?    "Discipline  the  mind 


rable 


This 


mid  ii 


reason  they  are  scarce  it  because, 
e  special  gift,  the  necessary  require 


from 

.  esides  being  every  inch  a  mechanic,  saturated 
siih  the  courage  to  do  things  new  and  tight,  one 
Deeds  the  genius  of  an  inventor,  the  training  of  an 
tajjnear,  a  knowledge  of  architecture,  the  ex- 
perience of  s  manufacturer,  the  skill  of  a  master 
.      hanio,  the  handicraft  of  many  tradesmen,  and 


USEFUL  AND  SCIENTIFIC  NOTES. 


Victoria.— The  digett  of  the  latest  ttatiatioa  of 
.he  Colony  of  Victoria  by  the  Government  Statist 
jCBtainl  some  interesting  figures  in  regatd  lathe 
A  ..triluiia  Colonies  generally.  Mr.  Hayter  says 
Lb&c  if  the  Australian  continent  were  divided  into 
100  parti,  Victoria  wonld  embrace  three  such 
parts,  New  South  Wales  10,  Queenstsnd  23,  South 
A  .^trails  3D,  and  Western  Australia  34.  The  area 
if  Australia,  New  Zealand,  aud  Tasmania  is 
,i  ;  6,030  square  miles,  being  (130,1172  square  miles 
less  than  that  of  all  Europe,  but  47,439  square 
miles  more  than  that  of  the  United  States.  The 
Australasian  Colonies  occupy  three-eighths  of  the 
whole  British  dominions  in  area,  bat  only  an  80th 
uf  the  whole  population  ;  but  the  area  of  Canada 
j,  lightly  larger  than  that  of  Australasia.  The 
Papulation  of  the  latter  iu  ISM  was  8,417,877,  and 
Mr.  Hayter  calculates  that  if  the  population  goat 
on  increasing  as  it  has  done  in  the  last  decade,  the 

.k.adetwill  be  1891,8:  r.101,6;  1911,8;  1921,11; 
;    :l,  Hi;    1941,  23;   1951,82;    I'.IGI,  46  ;  1971,  68  ; 

w..'uid  be  189,269,0113.  The  aggregate  revenue  of 
A  ustralaaia  in  1885  waa  23j  milliont,  with  an  ex- 
penditure of  25.1  milliona  sterling,  In  twelve 
yearn  the  revenue  hat  increased  from  12J  to  23s 
.  .  lions,  or  91  per  cent.,  while  the  population  in 
the  aame  pericd  increased  54  per  cent.    The  total 


gold 


..._ .'.oloniet  betwee: 

and  188G  waa  about  324  millions  sterling,  of  which 
the  share  of  Victoria  was  217  milliona.  The  total 
HMt*  of  the  Australasian  banks  amounted  in  1887 
to  11135,134,800,  and  the  liabilities  to  £90,115,161). 
The  average  amount  left  by  each  person  dying  in 
Victoria  (wbiah  is  taken  as  the  average  amount 
possessed  by  each  person  living)  in  the  years 
l*;2-76  was  £185;  in  1873-81,  £223;  in  1B82-86, 
1.105.  At  this  rate  the  national  wealth  of  the 
Colony  of  Victoria  alone  iu  1S8U  would  be 
.t2So,527,886. 

A  New  Source  for  Oitrlo  Acid.— A  Ituttisn 
■  ■  mist.  Gn.  F.  Kouovicb,  has  recently  pruposed 


of  oiti 


The    . 


of  the 


ubsrry  appear  from  hi 

ions  to  be  about  21  per  cent,  of  the  total  weight, 
to  that  a  large  quantity  of  the  plant  must  be 
utilised  for  a  very  small  yield  uf  the  acid.  How- 
ever, the  oranberry  grows  wild  in  vast  quantities 
in  some  parts  of  Russia,  to  that  it  is  quite  possible 
Unit  the  proposed  plan  may  be  commercially 
practicable.  In  addition  to  the  medicinal  usee  of 
citric  aoid,  it  is  largely  employed  by  dyers,  for 
v. :  ase  purposes  it  is  suggested  that  the  juice  of  the 
cranberries  might  be  utilised  in  its  fresh  oondition, 
instead  of  the  concentrated  lemon  juice,  which  now 
ha*  to  bo  obtained  from  Italy. 
Tbainb  are  now  run  on  the  Brooklyn  Bridge, 
b  tht  headway  between  them  shortened  from 

capacity  of  12,000  paasangers,  or  120  oars  per  hoar, 
to  16,000  passengers  par  hour. 
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SCIENTIFIC   SOCIETIES. 


MAKCHESTBE    MICROSCOPICAL 
SOCIETY. 

AT  tb*  latt  meeting  of  the  systematic  demon- 
atnl.ioli  class  ill  connection  with  the  mount- 
ing Motion  of  this  eooiety,  under  the  direction  of 
tb*  chairman,  Mr.  E.  P.  Quinn,  the  elimination  of 
blood  corpuscles  was  oontinued,  the  blood  of  the 
bird  first  alaiuiing  attention,  the  corpuscles  being 
oval,  nucleated  disc*,  much  smaller  than  those  of 
tb*  frog  or  mwt  Upon  tbe  ume  elide  a  diop  of 
frog's  blood  vu  placed  for  purposes  of  comparison, 
and  u  theie  oorpusolea  measure  in  their  greater 
length  about  l-l,Q00tb  of  an  inob,  they  were  found 
•icwding  useful  in  determining  the  site  of  the 
ether  corpuscles.  The  presence  of  the  nuclei  wai 
demonstrated  both  by  * — ' —'-"-    ■  ■  " 


(uscles  presented 
eyond  th< 
in  the  blood  of  tbe  newt. 

on    of    human   blood 


feature!  of  special 

The\ 

undertaken, 

amongst  tbe  members  taking  part  in  it  when  direc- 
tions were  given  for  aaoh  to  prick  his  Soger  with 
a  sharp  needle  for  purposes  of  supply.  This,  how- 
ever, can  be  done  without  any  appecieble  pain  by 
tight:;  wrapping  a  pieoe  of  string  round  the  end 
of  the  finger.  Both  the  red  and  white  oorpuiolea 
were  examined,  the  red  ones  being  circular  bi-con- 
eats  disci,  a  little  leal  than  one-third  the  diameter 
of  ihe  blood  of  tbe  frog— that  ii  about  1-SSOOth 
of  an  inch — the  thickness,  when  seen  on  edge,  not 
being  more  than  one  quarter  of  this.  A  marked 
difference  between  this  blood  and  the  bloods  pre- 
viously examined  wai  the  tendency  of  the  red  e>or- 
poscles  to  run  together  into  rouleaux  like  roll*  of 
ooin.  Between  these  a  few  while  corpusole*  were 
visible,  of  irregular  outline,  and  about  l-26D0th 
"*  ""  "~  "L  in  diameter.    The  ahaenee  of  nnolt" 

corpuscles,  was 
magenta  ard  with  acetic  acid.  The  action  of 
water  in  causing  those  corpuscles  to  ewell,  and  of 
syrup  in  causing  them  to  shrink,  was  very  marked, 
the  explanation  of  thil  being  that  a  lighter  liquid 
diffuses  mora  rapidly  into  a  heavier  one  than  a 
heavier  into  a  lighter.  This  action  is  known  aa 
osmosis.  The  action  of  a  solution  of  common  salt 
earned  the  corpuscles  to  assume  a  peculiar  oranated 
or  epinoie  appearance,  a  form  often  aeanmed  by 
red  corpuscles  after  leaving  tbe  body  in  certain 
eonditious  of  the  blood,  when  tbe*  may  be  mis- 
taken for  white  one*.  A  drop  of  human  blood 
placed  upon  the  slide  for  sum*  little  time  and  then 
examined    showed    radiating  structure    of    fibres 


which  really  forme  from  tbe"blood  plasma,  and  is  ' 
known  ae  fibrin.  This  network  held  the  ourpnscles  ' 
in  Ita  meshes,  and  thus  the  cause  of  the  formation 
of  •  blood  clot  was  to  some  extent  observed. 
Another  drop,  to  which  a  little  cannon  salt  had 
been  added,  remained  liquid,  and  no  such  network 
Of  fibrin  waa  formed,  explaining  the  uu  of  certain 
salts  in  preventing  the  coagulation  or  dotting  of 
the  blood,  which,  under  normal  conditions,  always 
takes  place  when  it  leaves  a  healthy  blood-vessel. 
At  a  special  meeting  of  the  section  the  chairman, 
Mr.  B.  P.  Qnion,  gave  a  renins'  of  tbe  work  done 
in  the  systematic  demonstration  course  up  to  the 
present.  He  demonstrated  the  difference  between 
protoplasm  and  cellulose  by  meant  of  combustion 
experiments,  showing  that  protoplasm  contains 
approximately  53  per  oent.  of  carbon  21  per  cent. 
nf  oxygen,  7  per  cent,  of  hydrogen,  and  16  per  cent. 
of  nitrogen,  and  usually  sulphur  and  phosphorus, 
while  cellulose  consists  of  6  atoms  of  carbon  com- 
bined with  10  of  hydrogen  and  5  of  oxygen,  there 
being  an  ntter  absence  of  nitrogen.  Attention  wai 
drawn  to  the  faot  that  in  the  chemistry  of  animals 
and  plants  the  mere  chemical  composition  may  not 
sufficiently  indicate  tbe  nature  of  tbe  compound,  as 
substance)  of  very  diverse  appearance  and  pro- 
perties may  have  an  identical  composition.  This 
Waa  illustrated  by  experiments  with  cellulose  pre- 
pared from  bran,  atarob,  and  dextrine,  whioh  all 
Xee  in  chemical  composition.  Cellulose  is  scarcely 
loted  by  boiling  water  or  by  iodine;  starob 
forms  a  thick  paste  when  treated  with  boiling 
water,  and  becomes  a  deep  blue  when  treated  with 
iodine,  and  dextrine  is  soluble,  and  with  iodine  is 
stained  a  brownish  red.  The  value  of  stains  in 
distinguishing  the  different  chemical  substances 
was  shown  by  projecting  upon  the  screen  with  a 
lantern,  tubes  oontainiug  white  of  egg  ae  tjpiaal  of 
protoplasm,  atarob  as  starch  paste,  and  solution  of 
dextrose,  to  each  of  which  iodine  was  added  with 
an  immediate  change  of  colour:  the  first  brown, 
Ihe  second  bine,  tne  third  a  brownish  red.  The 
same  was  shown  by  soaking  pieoes  of  white  calico 
and  white  flannel  in  a  eolation  of  picriu  acid. 
Tbe  Grit,  whioh  is  made  up  almost  entirely  of 
eellnlose,  waa  scarcely  affected  by  the  itain,  whilst 
tbe  second  was  stained  a  deep  brown.  The 
methods  of  distinguishing  protoplasm  by  the 
aye  of  cbtmicml  reagents,  without  the  trouble 
af  nuking  axMtf  oAem/cej   aiiaJvies,    were  illus- 


trated ; — tb*  moat  striking  experiment*  befog 
the  heating  of  white  of  egg  a*  typical  of  a  nitro- 
genous substance  with  a  solution  of  caustic  soda 

and  one  or  two  drops  of  oopper  sulphate,  a  beautiful 
violet  colouration  being  produced,  whilst  a  solu- 
tion of  grape  sugar  typical  of  a  non- nitrogenous 
substance  when  similarly  treated  gave  a  red  pre- 
cipitate. Slides  specially  prepared  lor  the  purpose 
were  then  projected  upon  the  screen  showing  the 
various  cells  that  had  been  examined  and  the 
result*  a*  already  reported  in  the  "  fit  M." 

In  speaking  of  chlorophyll  corpuscles,  it  was 
pointed  out  that  the  chlorophyll  is  simply  the 
colouring  matter,  and  not  the  corpuscle,  and  that 


the  spectrum  chlorophyll  can  be  distinguished 
from  any  other  form  of  green  colouring  matter. 

Speaking  of  the  contents  of  the  red  blood  cor- 
puscles, they  were  described  ae  consisting  of  3D  per 
cent,  of  the  peculiar  form  of  protoplasm  known  aa 
haamoglobin  diffused  through  the  rest  of  the  cor- 
puscle, the  stroma.  It  was  shown  that  this  h  bdjo- 
globin  could  be  extracted  from  blood  corpuscles, 
and  even  crystallised,  a  preparation  of  snob 
crystals  being  projected  npon  the  screen  by  the 
oxy-hydrogan  microscope.  It  was  also  shown 
that  these  b  smog  lob  in  crystals  could  be  die 
solved  in  water  and  in  blood  serum,  so  that 
it  may  be  inferred  that  the  non-solution  of 
the  hsemoglobin  of  the  corpuscles  in  the  blood 
itself  man  be  prevented  byeomepeouliar  property 
of  the  stroma  through  which  it  is  diffused.  The 
— pidity  with  which   a   solution   of   hemoglobin 

_i  j    ii.  M  it  again  was  exhibited 

reen  the  spectrum  of  a 
that  had  been  shaken  up  with 
air,  whan  two  dark  absorption  bands  were  visible 
in  the  green  eepsrsted  by  a  bright  green  line. 
Upon  the  addition  of  a  drop  of  a  reducing  agent 
the  character  of  the  spectrum  waa  immediately 
changed — the  two  absorption  bands  became  merged 
into  one  broad  one  ;  but  npon  shaking  up  the  solu- 
tion again  with  air,  tbe  former  spectrum  and  bands 
immediately  reappeared.  This  experiment  tended 
to  show  that  the  taking  np  of  the  oxygen  waa  the 
result  of  chemical  combination,  and  not  of  mere  ab- 
sorption— or,  in  other  words,  that  in  scarlet  arteriaj 
blood  the  haemoglobin  exists  in  the  form  of  oxy- 
hemoglobin, and  in  the  dark-brown  venous  blood 
it  is  the  presence  of  reduced  hemoglobin  that 
gives  the  characteristic  colour. 

At  them 


SCIENTIFIC    NEWS. 


BY  the  death  of  Sir  Charles  Tilaton  Bright, 
applied  science  loess  one  mora  of  its 
moat  distinguished  students.  Bom  in  1831, 
the  youngest  son  of  Mr.  Brails  ford  Bright, 
he  waa  educated  at  Merchant  Taylors' 
School,  and  while  there  devoted  much  of  his 
leisure  to  the  atudy  of  electricity  and  chemis- 
try. At  the  early  age  of  fifteen  we  find  Lira 
engaged  in  the  service  of  the  Electric  Tele- 
graph. Company,  and  much  of  his  success  in 
after  life  waa  no  doubt  due  to  hie  early  ex- 
periences in  the  practical  work  of  telegraphy 
in  various  parts  of  the  United  Kingdom,  Be 
was  the  engineer  of  the  first  cable  betweei 
England  and  Ireland,  and  in  1858  he  anaaaaa 
fully  laid  tbe  first  Atlantic  cable,  which 
gained  him  the  honour  of  knighthood.  Sines 
then  Sir  Charles  Bright  had  been  engaged  ia 
completing  the  communication  between  tat 
telegraphs  of  India  and  Europe,  in  the  laying 
of  oablea  in  various  parte  of  North  and  SoutS 
America,  and  the  Went  Indies .  Hie  numeruui 
inventions  in  conneotion  with  the  practical 
work  of  telegraphy — most  of  them  made  hi 
collaboration  with  hia  brother  Edward— em 
well  known  to  eleo  triciana. 

Prof.  Leone  Levi  died  on  Monday  night.  Hi 
waa  born  at  Anoona,  Italy,  in  1821,  but  Bottling 
at  Liverpool,  he  became  a  naturalised  British 
subject.  Engaged  in  commercial  pnrstuteat 
became  Secretary  of  the  Liverpool  Chamber  of 
Commerce,  and  devoted  himself  to  the  atafj 
of  commercial  law.  So  long  ago  as  1852  he  wis 
appointed  professor  of  the  practice  and  prin- 
ciples of-  commerce  at  King's  College,  London, 
and  he  subsequently  became  well  known 


Technical  Education  BilL— The  Bill  to  pro- 
vide for  technical  education  in  England  and  Wales, 
Separed  and  brought  in  by  Sir  if.  Rosooe,  Sir  U. 
av-Shuttleworth ,  SirB.Samuelson.Mr.G.DUoo, 
and  Mr.  A.  Aoland,  has  bien  printed.  It  provides 
(1)  that  any  School  Board  may  make  provision  for 
giving  technical    education  in   any  school  under 

classes,  or  both,  as  may  aeem  fit,  having  regard  to 
the  daily  occupations  of  the  persona  to  be  benefited 
thereby;  (2)  that  if  no  such  provision  is  made,  or 
if  it  is  insufficient,  and  it  the  local  authority  by 
ipeoial  resolution  determine  that  provision  or 
"""""  'eion  ought   to   be  made,  they  may 

lake  such  provision.  The  Bill  also 
proviaes  rot  the  rendering  of  aid  by  School  Hoards 
or  local  authorities  to  voluntary  schools  in  which 
technical  instruction  may  be  given ;  and  two 
sections  define  tbe  conditions  under  which  Parlia- 
mentary grants  shall  be  made  for  the  encourage- 
ment of  such  instruction  both  in  voluntary  schools 
and  in  Board  schools.  It  is  proposed  that  any 
School  Board  or  local  authority,  should  they  think 

reading,  writing,  and  arithmetic  for  persons 
desirous  of  attending  technical  schools  or  classes 
under  their  management,  or  to  which  they  con- 


fur  tber 


cent  meeting  of  the 


Arrow  Poison.-    ._.  ... „  .._  __. 

Academy  of  Sciences,  M.  Chevreul,  the  venerabli 

Academician,  communicated,   in  the  name  of  M. 

Arnaud,    Curator    at    the     Museum    of    Natural 

History,    a    very    interesting    note  on  the   toxic 

substance  whioh  the  Somalia    employ  to  poison 

their  arrows.    This  substance  is  tbe  "Onabaio" 

wood,  and  from  this  wood  M.  Arnsud  has  extracted 

crystalline   matter,    a  glnooaide  endowed  witb 

,.,.n..  properties.      In  subcutaneous 

xtravenons  injections  two  milligrammes 

kill  a  dog  weighing  twelve  kilogrammes. 

'in  arrest  of  the  heart's 


',  Mr 


,  for   j 
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Batnnel  Poliakoff,  the  Russian  railway!  _ 
hose  death  has  been  recently  announced,  was 
.  i  many  respects  a  remarkable  t 
although  born  of  poor  Jewish  parents) 
ania,  he  died  proprietor  of  five  great  railway 
lines,  whioh  together  formed  about  a  quarter 
of  the  railway  system  of  Russia.  He  founded 
the  firat  school  of  railway  engineering  and  tbe 
Russian  school  of  mines,  the  Alexander  C 
residential  college  for  students  at  the  TaV 
varsity  of  St.  Petersburg,  a  great  hospital* 
Moscow,  schools  of  handicraft  for  woman,  sad 
many  other  institutions. 

Dr.  Gerhard  vom  Bath,  geheim  Berg-rath,  sat 
hon.  professor  in  the  University  of  Bonn,  dial 
auddenly  while  passing  through  Cobleuu  oa  ■ 
scientific  expedition.  He  waa  the  moat  dis- 
tinguished mineralogist  in  Germany,  and  bah* 
very  wealthy  was  also  well  known  aa  a  phft 
anthropist.    Prof,  vom  Bath  waa  in  his  Sets 

'.  J.  Pallaa,  ot  Vienna,  discovered  am 
small  planet  (No.  27fi)  on  the  17th  nit,  ma 
the  number  discovered  by  him  no  fewer 
sixty-four. 

Another  instance  of  the  generous  raann 
whioh  citizens  of  the   United  States  pro 

science   without    appealing    to   the    nat 

funds  has  to  be  recorded .  Prof.  W.  R.  Brook* 
formerly  of  the  Bed  House  Observatory,  whisk 
he  founded  at  Phelps,  New  York  State,  it 
located  at  Geneva,  X.Y.,  where,  thanks  to  *a> 
liberality  of  Mr.  William  Smith  of  that  I 
he  will  be  able  to  pursue  hia  astronomical  . 
under  much  more  favourable  conditions.  111 
Smith  Observatory  ia  of  the  first  class  and  si 
equipped  with  instruments  of  the  hig" 
quality,  and  ita  director,  Mr.  Brooke,  is 
provided  with  what  he  describee  aa  a  " 
residence."  He  promisee  to  give  a  full  dew 
tion  of  the  observatory  shortly, 

Tbe  public  lecturers  for  the  Bath  m— mug  at 
the  British  Association  have  been  appoiaMl 
On  Friday,  Sept.  7,  Prof.  W.  E.  Ayrton  will 
lecture  on  the  "  Electrical  Transmission,  of 
Power";  on  Monday,  Sept.  10,  Prof.  T. & 
Bonney  will  lecture  on  the"  Foundation  Stoat 
of  the  liarth'a  Crust "  ;  and  the  lecture  to  tha 
operative  classes,  on  Saturday,  Sept.  S,  will  ha 
by  Sir  John  Lubbock,  who  has  choeen  ae  Ins 
subject,  "  The  Habits  of  Ants."  Prof.  Flower 
has  been  nominated  as  president  of  the  mast- 
ing to  be  held  at  Newcastle  next  year. 

The  lecture  at  the  Royal  Institution  for  tail    , 
evening   will    be   delivered  by  Mr.  Char"- 
Roberts- Austen,  Mr.  W.  H.  Barlow,  who  * 
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have  diacoeusod  on  the  Building  of  the  New 
Tay  Bridge,  being  too  ill  to  undertake  tbe  task. 
At  ■  reoont  meeting  of  the  Anthropological 
Institute,  Mr.  Francis  Galton,  the  president, 
eommunioated  a  note  in  which  he  stated  that 
darting  the  Health  Exhibition  at  South  Ken- 
sington over  9,000  persons  were  measured  in  his 
laboratory  ;  and  a  comparison  of  these  meosure- 
nsanti  with  those  of  Cambridge  University  men 
fires  a  result  strongly  in  favour  of  the  latter, 
is)  the  following  table  shows  :— 

Helgbt.  Wilfht  Imparity.  Poll.  Sqnneis. 
I  143  1)  IIS  71  StO 


don  of  the  upper  educated 

pariaou  with  those  derived  from  the  statistics 
snlleoted  by  the  anthropometric  comn 
Use  British  Association  show  that  the  average 
Cambridge  student  ia  distinctly  above,  and  the 
average  visitor  to  the  exhibition  about  as : 
fcolow,  the  mean  of  the  general  popnlati 
those     particulars.      The    comparative    brain 
asnpsMity  was  calculated  by  multiplying  togethei 
Une  maximum  length,  maximum  breadth,  anc 
laiglit   above    a   plane  passing  through  thi 
-aeolsi  audituriiLi    and   immediately   beneath 
the  superciliary  ridge.    The  men  were  divided 
into  three  classes:  (A)  first-class  honour  me 
(B)  all  other  honour  men  •    (C)  "  poll "  n 
j&d  failures.    It  was  shown  that  the  heads 
.'•Mi  A  were  distinctly  larger  tha-  those 
r«MMB;  and    thsr,   while  both  gradually 
agMjaJ  in  size   from  the  age  of  nineteen 
twenty-five,  the  anperiority  was  steadily  mi„ 
gMned.    In  the  case  of  class  C,  which  started 
jwith  a  emaller  bead  than  either  A  or  B,  the 
■few  increased  with  muoh  greater  rapidity  than 
kt  either  of  the  other  classes  up  to  the  age  of 
>_™*~-two  and  a   half,  when  the  curve  was 
W  cross  that  of  class  B  ;  and  at  the  age 
■  twenty-five  the   size  of  the    head  of   the 
"poll"    man,  although   considerably 
a  that  of  tbe  "  first- claea "  man,  was 
jhtly  larger    than    that    of    the    ordinary 

The  Italian  Electrical  Society  offers  a  prize 
■f  600  francs  for  the  best   work  on  electro- 
's, with  especial  referenoe  to  their  appli- 
a  dynamos. 

^The  late  Emperor  of  Germany  shortly  before 
ku  death  conferred  a  pension  of  1,000  marks 
L"*50)  per  annum  on  the  widow  of  Philip  Reis, 
Mm  of  the  inventors  of  the  telephone. 

The  following  paragraph  is  "  going  the 
■snsjnds,''  and  is  another  instance  of  the  need  for 
■Mai  teohnioal  education  :—"  For  use  in  bed 
■mmu  and  libraries  colza  oil  is  the  best,  because, 
•ait contains  oiygen,  it  impoverishes  theair  less, 
•Md  its  waste  products  are  also  leas  destructive 
■■an  those  of  gas,  but  it  is  about  three  times  as 
Mostly."  From  experiments  made  years  ago  it 
Jaw  shown  that  with  equal  dames  that  of  colza 
ou  was  extinguished  by  contamination  of  the 
s«li  in  71  minutes,  wax  candles  in  79  minutes, 
•ad  oannel  gas  in  152  minutes.  Colza  oil,  as 
Maillnininant,is  almost  as  had  as  tallow  candles 
fan  the  point  of  viowof  vitiation  of  the  atmo- 
•phem. 

The  current  number  of  the  Journal  of  the 
loyal  Agricultural    Society  contains  several 

£per»  of  general  interest.  Mr.  W.  Proctor 
her  contributes  a  useful  article  ou  ''Modern 
Improvements  in  Corn-milling  Machinery,"  in 
■oaoluding  which  he  says  that  "  until  some 
fresh  development  takes  place,  the  demand 
from  millers  will  be  for  dry,  firm  wheat  with 
a  clear,  sharp  fracture,  and  damp,  soft  wheats 
*>IO  be  a  drug  in  the  market.  It  is,  however, 
•artain  that  finality  in  the  art  or  practice  of 
milling  has  not  yet  been  attained,  and  that 
mechanical  science  will  sooner  or  later  provide 
a  simplification  of  the  somewhat  complicated 
BTOoeeses  now  in  use,  as  well  as  means  whereby 
Wheats  in  the  condition  of  average  English 
erops  may  be  reduced  to  flour  withont  the 
drawbacks  that  now  stand  in  their  way  and 
reduce  their  prices  as  compared  with  their 
foreign  competitors."  Perhaps  it  may  come  in 
the  direction  of  a  more  general  use  of  wheat- 
awal  in  preference  to  flour. 

According  to  the  Timet  Vienna  correepond- 
mt,  "  on  interesting  surgical  operation  was 
recently  performed  at  Vienna  by  Dr.  Gersuny, 
umnatant  to  Prof.  Billroth.  Dr.  Fhischl,  pro- 
tMaor  of  jjhjsicJogy  at  the  University,  who  for 


a  long  time  past  has  been  suffering  from  in- 
tense nervons  pains,  the  result  of  poisoning, 

was  completely  cured  by  attaohing  the  corre- 
sponding nerve  of  a   rabbit   to    the   diseased 


create  a  great  deal  more  if  the  "corresp 
ent"  would  be  explicit,  and  explain  definitely 
what  was  really  done. 

"  A  few  days  ago,"  says  the  Timet,  "  the  50tt 
anniversary  occurred  of  what  must  be  regarded 
as  one  of  the  decisive  events  in  the  world's 
history.  On  April  21,  1838,  the  two  steamships 
Sirim  and  Great  Water*  arrived  in  New  York 
Harbour  from  England,  being  the  first  steamer* 
that  crossed  the  Atlantic.  The  Sit-ins  Bailed 
from  Queens  town  on  April  4,  the  Great 
Weitar*  from  Bristol  on  April  8.  Both 
arrived  at  New  York  on  the  same  day,  thi 
latter  vessel  being  behind  the  other  by  only  s 
few  hours."  In  Mr.  I.  Brunei's  life  of  his 
father,  I.  K.  Brunei,  the  great  engineer,  it  U 
distinctly  stated  that  the  Siriut  left  Cork  eight 
hours  before  the  Great  Wetter*  left  Bristol, 
and  both  arrived  at  New  Yerk  on  April  23.  Mr, 
Brnnel  is  not  likely  to  have  made  a  mistake, 
because  he  goes  on  to  argue  that  the  Great 
Western'*  was  the  better  performance,  because 
Bristol  then  was  a  whole  day's  run  further 
from  New  York,  and  the  Great  Wetter* 
arrived  in  the  afternoon  of  the  same  day  as  the 
Siriui  arrived  in  tbe  morning,  and  had  "  nearly 
200  tons  of  coal  left"— an  important  point  in 
those  times.  The  subject  is  worth  a  note,  il 
only  to  show  how  "  history  "  is  written. 

It  is  said  that  Volapiik  is  making  progress, 
but  several  competitive  "  languages "  have 
been  started  in  Germany,  and  two  works  on 
cognate  matters  are  about  to  be  published  in 
this  country,  "World  Speech,"  by  Alexander 
Melville  Bell,  advocates  English  spelt  as  pro- 
nounced as  by  far  the  best  medium  for  inter- 
national communication,  and  as  superior  to 
any  artificial  language.  "Lingua,"  by  G.  J. 
Henderson,  while  holding  that  the  formation 
of  an  international  association  is  absolutely 
necessary  for  the  making  and  controlling  of 
any  really  efficient  medium,  suggests  as  the 
most  (xpedient  basis  a  language  the  vocabulary 
of  which  is  almost  entirely  classical  Latin, 
while  its  grammar  is  modern— mainly  English 
simplified. 

More  gold  in  Wales.  Quartz  has  been  dis- 
covered near  Festiniog,  samples  of  which  yielded 

;  the  rate  of  five  ounces  of  gold  to  the  ton — 

i  least,  so  it  is  said. 

Another  German  Expedition  to  Kilimanjaro 
and  Eastern  Africa  is  being  planned.  Dr.  Meyer, 
who  achieved  tbe  highest  point  of  Kilimanjaro 
yet  recorded,  and  Dr.  Baumann,  who  aooom- 
ijanied  Dr.  Lenz  on  the  Congo,  intend  to 
thoroughly  explore  the  oonntry  round  the 
Meru  region,  where  Dr.  Baumann  hopes  to 
make  a  complete  topographical  survey. 


of  ai 


lutes 


__. industry  in  Bulgaria. 

valley  of  Kessnlyk,  known  as  the  Vale  of 
Rose',  is  the  centre  of  this  production,  which 
far  as  Csrlovo,  and  tbe  villages  which 
lie  sheltered  from  the  north  wind  by  tbe  vast 
Great  Balkans.  In  1835,  and  no  later 
statistics  have  been    published,   tbe  mauufaoture 

tar  of  roses  iu  the  district  indicated  amounted 

value  of    1,100,000  francs.    Tbe  prosperous 

condition  of  the  valley  of  Keianlyk  has  led  other 
districts  of  Bulgaria  to  develop  the  same  industry, 
and  particularly  the  inhabitant*  of  Strsma.  and  of 
Tonudja,  at  ths  foot  of  Mount  Rhodope.  It  is  not 
— t  osrtain  that  the  attar  from  those  new  countries 
ill   equal    in   quality   ths   famous   product  of 

to  encourage  this  movement,  and  tbe  Department 
of  the  Interior  has  lately  authorised  the  purchase 
of  a  certain  quantity  of  attar  prepared  at  Stroma 
ind  at  Tounaja.     Specimens  of.  each  are  to  be  sent 

if  Moscow,  and  the  result  is  to  be  published. 

The  Bartholdi  statue  of  Liberty  at  New  York 
8  lighted  by  twenty  are  lamps,  seven  of  which  gc 
to  form  the  torch  held  in  tbe  hand  of  the  statue. 
Tbe  eight   lamps   remaining  are   placed  in  tbe 

-sof  the  terrace,  and  illumine  the  one  of  the 

.     A   number   of    Bernstein   incandescent 
,    working  with  a  potential  difference  of  six 
volts  are  also  employed. 
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[*>•  U  nnhtUm 


is  mrmtMt  /or  tin  •) 
saw  rmt-Km  r*r 

roam  up  u  Irfejay  « 


J.  FsaBMoai  Bdwasds. 

•«•  hltr&ir  It  futlttllll    .,._ 

ip*Lttn?   of  oat   Ittltr  prtvtiwilf   Uuerttd, 


THS    STABS   IN  TBI    TBAPEZIUM    OF 
OBIOST. 

[28716.1— I  DID  not,  of  course,  accuse  your  able 

int.  "F.R.A.S"  of    making  any  mis- 

■  in  the   Trapezium  of  Orion. 
Buggins  and  Salter  were  agreed 

J  six  faint  stars  in  and  dose  to 

waa  understood  as  meaning  six  stars 


the  well-known  four.  He  did  not 
state  that  the  newly-discovered  star  was  identical 
with  any  of  these.  As  to  Mr.  Sadler,  he  referred 
to  a  Utter  of  bis  which  appeared  in  your  columns 
so  far  bask  as  the  year  188.'.  This  letter  I  did  not 
see ;  but  his  statement  thst  the  star  had  been  dis- 
covered with  s  small  telescope  half  a  century  ago, 
and  was  numbered  6  ou  his  diagram,  led  many  of 
your  readers,  I  fanay,  to  conclude  that  it  was  one 
df  the  known  .it— which  the  mention  of  that 
1.8."   was  rather  calculated  to 


by  "1 
1  ha. 


right  a 


■  idly 


sewber 


Ir.  Sadler  is  n 


...  and  Duinonehel  ; 
is  that  all  these  faint  stars  were  unknown  before 
their  supposed  discovery  by  Huggtns. 

But  what  ia  more  material  ia  that  their  existence 
bss,  I  believe,  always  been  matter  of  controversy. 
-  I  have  very  little  faith,"  wrote  Mr.  Burnham, 
"  in  tbe  real  existence  of  these  suspected  stars 
after  the  failure  of  this  and  other  large  refractors 
to  show  them."  I  am  not  aware  that  he  ever 
Prof.  Asaph  Hall  also 
in  question  carefully,  but 
i  cue  other  hsnd,  Mr.  Salter 
<  six  stars,  snd  even  inspected 
;  but  it  is  not  surprising  that 
were  disposed  to  place  more 

... Burnham.    And  if  the  great 

Lick  telescope  only  sbows  one  out  of  ths  four  stars 


saw  them  aftet 
searched  for  the  stars 
without  success.  On  t 
saw  rive  of  Huggins's  s 


I   is  in  dispute, 


favourable  to  the  English 
star  undoubtedly  is  pretty  close  t 
one  of  Salter's  stars  (I  have  no 
un  at  handj ;  but,  considering  tl 


suit  it 


The  Lick 
the  position  of 

Huggins's  dia- 

, „  __ie  small  dimen- 

of  the  Trepan  urn,  this  is  not  vsry  surprising. 

On  tbe  whole,  I  think  tbe  question  of  a  real  dis- 
covery must  be  regarded  as  still  in  doubt. 

w.  H.  8.  Monok. 

8ATUBN. 
[38717.]— JB  me  snis  bien  mal  eiprimc  dans  ma 
ittre  2863a,  ou  M.  E.  Holmes  m'a  bieu  mal  oom- 
prls,  puis  qu'il  avance  dans  sa  lettre  28698  qua  j'ai 
-.rouvc*  le  contour  de  I'ombre  de  Satnrne  reotiligue 
straight) ;  il  ssrait  peut-etre  plus  c'tonnant  de 
.rouver  tonjonrs  ce  contour  ahsolument  droil  qua 
le  lui  deoouvrir  touts)  sortes  d'irrrfgulsritds.  Ka 
ealite  i'ai  dit  que  "I'ombre  semblait  d'une  forme 
sssez  rcgnliere  que  sou  contour  ne  presentsit  d'ap- 
larsnce  de  concavitd  qu'en  raison  de  l'axistenoe 
.'ana  petite  pointe,  trcs  courts,  ear  Is  division  Cas- 

J'aurais  du  dira   qua  par_/orme  ones   rtjuliere 

eutendais  la    forme    reguliere  de  I'ombre  d'un 

globe,  o'est  a  dira  un  contour  convexe  en  general, 

'    se  relevant  un  pen  but  Is  division  Csstinienue 

laoierc  a  y  projetar  une  saillie  fort   petite  ; 

ombre  ctait  d'aiileurs  Banaiblement  plus  large 

du  cote'  du  bord  extensor  de  l'annean  que  du  cute 


i  nullum, 


i  oette   ombre ;  le   phenomena  en  question  doit 

irier,  en  effet,  suivant  las  e'poques. 

Mes  dernicrei  lettres  dans  "l'B.  M."  prouvent 

sez  que  je  suis  de  1'avis  de  M.  Holmes  quant  a  la 

rconspectiou   avea  laqaells  il  faut  snvisager  oer- 

_ins  details  de  aette  plsncto  lointsine,    mais  je 

ne  puis  m'smpeoher  de  protester,  an  nomdetous 

les    cans    obiervattnri    aontre    1 'ex plication    qu'il 

donne  en  general  da  oertaines  epparenoes  figure's* 

dans  les  dessins :  d'apiei  lni  nous  avons  observe'  on 
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objet  hors  da  tt 

□tie  dn  champ  d'on  manveis  ocn- 

laire  qui  dcfigu 

?  1  image,  a  1  Aide  d  un  gross  iise- 

menttrop  faibl 

m  nae  anomalie  quelconque  dens 

1  organe  visual. 

i,  sprea  un  temps  trop  long,  noe 

en  verta    de  laquelle  oa   fiuit 

i  ■.  V"  I  - !  1  ■  -  ■!>!-?  leS  HM 

ib  peat  oontester  que  1b  council 


M.  Holi 

fTsalablt  d' 

cieux  est  parfois  indispensable  ■  oelui-ci  pour  con- 

finnernne  observation  antetieuredifficile.  Prenons 
uo  exemple  d'une  grands  actualite  en  ce  moment; 
la  plus  sc'rieuse  confirmation  jupqu'ioi  del  mer- 
veilleusee  observations   de  M.  Schiaparclli  snr  1* 

planets  Mm  eat  venue  de  Mice  et  si  M.  Perrotin 

est  parvenu  u  distinguer  quelques 


'aide  de 


J  de  15  polices,  o'eit  sprcs  le _. 

long  temps  'ehtreie/  sans  1b  moindre  ancci'S ;  aan' 
aucun  doute,  ll  M.  Perrotin  n'avait  pas  otii  pre 
rt'DV  el  ij'jjujr  pu  tn  1^  fni^ivuni,  jtf  Jjjj. 
meme  I'obstination  mSoeiiairsn,  tout  oela  lui  aurait 
e'ebappj  corame  a  presque  tool  lea  astronomes 
<•««••  *;,■«      d.4  ;. ..  „'.. :_( j 


noted  as  visible  to  the  spectator,  I  find  I  once 
observed  the  same  thing.  Why  it  was  I  do  not 
know.  I  had  ascended  a,  hill  near  Pretoria  in  the 
Transvaal,  and,  with  a  perfectly  clear  horizon  and 
a  cloudless  sky,  was  watching  the  sun  set.  I  re- 
corded at  the  time  that  the  rapid  apparent  motion 
of  th*  son  seemed  to  impress  me  strongly  with  a 
plain  proof  of  the  earth's  rotation  on  its  axis. 

£.  E. Iff. 

THE     SOUTHERN     HEAVENS    AND 

BAETHLY   GRADIENTS. 

[28719.1— Me.  Hampden  (letter  286G8,p.  100) 

arguing  with  hi,.,  — „-,.  nil  kn.«  that  is  useless.     I 

made  to  fit  tbe  absolutely  known  facts  of  the  earth 
and  tbe  heavens.  He  says,  "  We  (meaning  him- 
self J  do  not  make  maps  to  order  i  we  plan  them 
sccording  to  /«<*»,  not  theory."  All  right;  let  us 
have  that  map  which  will  accord  with  tbe  facta. 
Here  are  the  facta  I  invite  him  to  agree  with.  He 
says  the  lines  of  longitude  mnet  diverge  from  the 
central  north  to  tbe  southern  circumference.  Of 
oourse  ;  bnt,  unfi>rnitiiti  ly.  they  do  not  do  so  south 
of  the  Equator:  instead  of  diverging,  they  draw 
together  again  going  south  -exactly  hi  they  do  going 
north,  lie  very  properly  says  :  "  It  is  moat  unfair 
to  force  anyone  into  a  debate  on  snbjeets  which 
he  candidly  admits  be  is  perfectly   = 


lit  h. 


i-!f    itnl! 


bien  dea  insucccs,  j'eu 

jour    da  vantage    et. 


Grubb.    a; 

suia    arrivii 

actnellement,    le   pen   de    fi 

mauvaia    to' a   permia   d'obaerver    me    auffit  "pour 

prodlamer,  d'uno  facon  pins  directe  qua  je  ne  I'ai 

fait    jusqu'ici,     1 'exactitude     absolue    dea    cartes 

Sublines    par    le  savant    et    habile    aatronome  de 
lilan.    D'autre  part  la  difficulte"  extreme  de  ocs 
observations  explique  parfaitemeut    let  ioaoecci 
astronomes,    et    reatera    la  grand 

,   di'taila   autsi  drflicats.    Parmi 


par  un  temps  tou  jours  defavorable,  j' linage  n'ayani 

viaibilite'  dans  mon  bait  pouces,  avec  son  groaaiaae- 
mantda  280  foU,  del  oauaux  Phison,  Orontes,  at 
Astniapes,  et,  ponr  mentionner  del  obieti  relstive- 
mant  faoilea,  je  citorai  le  Nepenthes,  la  Niloayrtia, 
la  Boreoavrtis,  Protonilna,  Deuteronilus,  Tanals, 
Iameniua  leans,  Titoouiua  lacua,  4o,  Je  n'heaite 
pas  a  dire  que  si  resistance  du  Phison,  da  1'Orontea, 
et  l'Astuaapea  ne  m'ctsit  paa  connue,  ai  je  ne  lea 
recherohaia  paa  avec  obatination,  ila  m'e'ehap- 
peraient  probablament,  maia  mon  habitude  dea 
observations  cit  MM i  grande  poor  qne  je  puisse 
affirmer  leur  re'alitt  incontestable. 
Loavsin,  mai  i.  Hr.  F.  Tenby. 

R.  OORONJK  EARTH'S  MOTION. 
128718.]— With  reference  to  latter  28694,  con- 
taining the  observations  of  Hr.  Gemmill  on  R. 
Corona),  I  beg  to  forward  some  notes  on  the  same 
atar,  which  will  supplement  the  first  list.  Thay 
ware  mads  with  a  small  binocular  magnifying  five 
time*.  I  take  ir  as  6-Om,,  ao  as  to  make  the  obser- 
vations comparable,  and  where  the  dates  approxi- 
mate, it  will  be  teen  that  there  is  a  very  good  agree- 
ment with  Mr.  Gemmill's  list. 
188S.    May    3    6-3    about  =  H.P.  2,603. 


plaining  them,  and  ignore!  what  those  wbo  do  know 
about  them  tell  him  are  the  facta?  I  tell  him 
facts  which  everyone  wbo  baa  stood  on  the  Equator 
knows  to  be  tbe  natural  fact!,  and  he,  who  has  not 
seen  them,  says  "  tbe  assertion  is  nut  worthy  of  an 
honest  disputant."  He  tells  me  he  is  sure  that 
I  "will  not  venture  to  assert  that  any  practical 
measurement  of  the  meridians  of  longitude  south 
of  the  Equator  has  ever  bean  made."  Why,  ouch 
a  measurement  is  made  by  every  ship  which  travels 
on  tbe  sea  soutb  of  the  line.  Every  navigator 
knowa  tbat  Bailing  east  and  weat  1,000  miles  makes 
exactly  tba  same  difference  of  time  at  the  same 
latitude  north  and  south,  and  this  is  the  point  at 

Hampden  will  find  it  very  bard  to  con- 
vince a  sailor  that  the  distance  between  two 
points  coa  responding  in  longitude  —  say  to 
Loudon  and  New  York — is  several  times  as  great 
in  miles,  if  taken  between  tbe  Capes  of  Good  Hope 
and  Capa  Horn.  1  bava  passed  those  capes  several 
times,  and  know  what  I  am  talking  about,  and  tbe 
southern  heavens  have  been  aa  familiar  to  me  as 
tbe  northern ;  so  tbe  difference  between  Hr. 
Hampden  and  myself  is  that  I  know  the  facta  to 
be  accounted  for,  and  be  refuses  to  accept  any 
facts  which  do  not  suit  him,  and  then  coolly  says 
he  "disowns  all  theories;  ignores  all  laws" — the 
last  certainty  including  the  Jaws  of  evidence.  As 
■      ■■      -     ■  '  '  '■  '  ik  that  start  ir 


e  the  mils* 


latitude  on  the  earth  so  inert 

corresponding  to  one  hour  of  time  ao  so  inemts. 

increase — anyone  can  see  tbat  any  evening.     I  say, 
ss  anyone  else  who  knows  the  facta,  that  after  we 

pass  the  Equator  they  both  no  longer  increase,  bat 
decrease,  going  further  south,  as  they  do  in  re- 
turning north  ;  tbat  north  and  south  the  ooodiiiue* 
are  identical,  and  therefore  all  cannot  be  circles 
drawn  from  one  centre— the  North  Pole^ — bat  frost 
two  oeutrea,  the  North  and  South  Poles.  Sir. 
Hampden  denies  the  fact,  became  he  baa  not  ae 
it.  Well.  I  invite  him  to  see  it  himself  the  Si- 
fine,  starlight  night.  Looking  sooth,  he  will  set 
the  circles  of  tbe  stars  (of  course  he  must  wattit 
them  for  several  hours),  traverse  the  hearos 
larger  and  larger  till  be  looks  at  those  on  the 
Equinoctial  or  Equatorial  Hue;  from  that  lias  as 
will  see  them  get  smaller  and  smaller,  hers  it 
England,  just  as  he  would  on  the  Equator.  Tfc 
>nly  difference  is  that  un  the  Equator  all  the  sink* 
-1-1  L)  vertical,  and  tbe  two  poles  or  centres  (• 
single  visible  oenSt, 


mplcte  circle  forows> 


PLAT    EARTH  v.  ROUND    EARTH. 

[28720.]— YOUR  note  to  Mr.  Hampden's  letter 
(28ti68,  p.  190)  was  not  diaoourteoos,  although  tkat 
gentleman  (211707,  p.  216)  naturally  cannot  be  ex- 
pected to  agrae  with  your  remarks.  Plain-apest 
lug  is  sometimes  necessary.  Mr.  Hampden  at 
hopeless,  as  all  paradoxal*  are.  I  have  bad  acsat 
experience  in  discuasing  with  more  than  one— Ha 
late  James  Smith,  tbe  circle-aqnarer  {who  nus> 
tained  tbst  ir  was  exactly  3J),  among  them,  aarit 
have  found  a  quality  poaseased  alike  by  thi 


inability 

duoing,  some  time  or  other 
quiet  assumption 


ttilio  princrpit-aV 
na  usui  ui  the  very  principle 
Therefore,    for   this  reaaaa, 

c  no  progress  is  made,  and  time  and  patience  est. 
last  used  i 


x  plsn 


-sthef 


re  lines 


of  longitudt   „  ,     _ _  ....,  .._ 

disownmg  all  theories.  I  can  assure  him  I  am  not 
at  all  "  startled  at  tbe  discovery  that  our  facta  and 
his  theories  have  no  shadow  of  agreement."  He 
coins  hia  facta,  and  therefore,  there  is  no  more 
likelihood  of  agreement  than  there  would  be  be- 
tween a  teller  of  the  Bank  of  England  and  a 
forger  of  false  notes. 

In  letter  28707,  p.  21G,  Mr.  Hampden  reverts  to 
hia  old  fallacies  abont  the  ourvature  of  the  earth. 
As  a  matter  of  fact,  wbieh  any  surveyor  will  tell 


Hampden's  letters  recently  show  n 

stances  of  this  mental  peculiarity.  In  tetter  5t6s"I, 
p.  188,  he  bays  there  cannot  be  any  obliquityeftst 
snn's  rays  if  the  sun  is  millions  of  miles  oH,  sd 
aaks  anyone  to  imagine  a  triangle  with  two  of  Us 
■ides  millions  of  miles  long,  whilst  the  third  lit 
is  only  three  or  four  thousand  miles  long.  Hex, 
this  is  assuming  that  the  earth  is  Sat — tht  tnf 
point  In  dispute.  Of  coarse,  i/tbo  earth  wanast.  i 
and  we  were  to  connect  at  midsummer  these  11 
points— the  sun,  the  spot  in  tbe  Tropic  of  C« 
where  it  is  noon,  and  that  spot  in  the  Arctic  tt 
where  it  is  likewise  noon— we  should  obui 
right-angled  triangle,  the  obliquity  of  whose  sjas 
tennse  would  be  extremely  small.  But  Mr.HuaV 
den  does  not  aeem  to  appreciate  tbe  fact  thatf 
the  earth  ia  not  Bat,  tbe  obliquity  of  the  lins 
neeting  snn  and  point  in  Arctic  oiroie  may  bsiat 

One  other  illustration.    In  letter  28707,  t 


u  gets  o 


■ideotly  i 


60    just  visible  to  naked  eye. 


1887.    Mar. 2.        .     ......... 

Jane  I J    7-S    feint,  say  7-3. 
July  19    7-6"! 


■if.     7  fi  i 


April  4  70        „ 

6  6-7  gettiag  brighter 

9  6-8  estimated 

la  G-S  est.  ruddy. 

Hay     1  6-3  3  steps  <  a- 


Mr.  H.  ignores  ia  that  this  ourvature  is  so  slight 
that  no  plan  oan  show  it.  Just  consider  bis 
special  example  of  a  railway  160  miles  long,  with 
a  decline  between  the  ends  of,  ssy.  6,400ft— that 
is,  a  difference  of  about  1  in  160,  which  is  a  curve 
only  barely  visible  on  any  reasonable  scale  of  plan, 
if  very  carefully  drawn,  and  tbe  corresponding 
straight  line  drawn  in  careful  contrast.  Bnt  he 
can  see  tbat  ourvature  for  himself  whenever  he 

£  leases.  Of  course,  what  he  often  talks  about, 
at  never  triee— a  few  mites  of  perfectly  level  and 
non-running  water  with  three  or  four  stakes — 
would  show  it  at  once.  But  let  him  go  oat  with  a 
good  level  and  two  or  three  friends  provided  with 
stakes  or  marked  rods,  to  any  fairly  level  plain, 
and  having  fixed  a  stake,  level  from  its  top  to 
'  others  distant — say  a  mile  each  way  ;  then  let 
him  go  to  each  of  these,  and  he  will  find  that  when 
be  levels  for  all  three,  tbe  most  distant  will  have 
to  be  raised— it  will  not  be  a  case  of  a  fall  begin- 
ning somewhere,  aa  he  so  often  says.  From  both 
ends  the  leval  will  show  tbe  further  stake  to  be 
lower  than  tbe  middle  one.  If  ha  used  a  number 
he  would  see  their  tops  forming  a  regular  onrve. 
It  could  be  very  easily  shown  by  a  series  of 
electric  lamps  carefully  arranged  at  night. 

Returning  to  the  heavens,  he  says,  "Neither 
1  Sigma '  nor  anyone  else  has  referred  to  any  proof 
at  all  bearing  on  the  subject."  Well,  he  tells  us 
that  the  North  Pole  is  a  centre 'from  which  the 


level  surface  with  a  Sat  surface. 

When  we  say  tbat  water  finds  its  own  lan 
do  not  mean  that  water  spreads  ont  into  a 
metrical  plane ;  but  that  it  conforms  to  the  ge 
if  the  earth's  surface,  apAalcter  liar  at 


h&£ 


t  earth  ia  flat,  then  level  and  flat  are  idsssaV 
bat  if  the  earth  is  (say)  spherical,  tfaenlswl 
not  mean  flat,  bnt   curved  according  to  tat 


-V, 

does  not  mean  flat,  bnt  carved  aooarding 

Ths  qnestioa  of  engineering  is  very  aisiBk, 
although  Hr.  Hampden  thinks  it  a  crucial  poa* 
How  are  levels  obtained?  By  a  " spirit-lsrsL 
Now  spirit  "  finds  its  own  level,"  In  the  semewsy 
aa  water  does ;  and  ■/  the  earth  ia  aphs^-'  *- 
spirit  level  simply  enables  na  to  obtaii.  _ 
which  has  the  ourvature  of  the  earth,  Toanjss, 
aa  Mr.  Hampden  does,  that  beoausei  sin  amiss* 
obtains  a  level,  therefore  it  must  be  flxt(i.a,B 
geometrical  plane),  is  to  assume  tbat  the  suthk 
flat — the  very  thing  in  dispute. 

To  say  tbat  the  "  curvature  must  begin  tcass- 
where"  seems  puerile,  if  it  is  not  a  j  ok  s.  Wa 
Mr.  Hampden  say  where  the  ourvature  of  an  casts 
«  begins  ■'■! 

Again,  much  is  made  by  Hr.  Hampden  of  the 
onrvatare  in  long  distances  ;  and  ha  asks  bow  ia  it 
suoh  great  depressions  cannot  be  observed.  For  I 
instance,  he  says  that  the  decline  in  160  miles  a 
6,400ft.  Wall,  suppose  it  is,  whet  of  thai?  Ws 
don't  fsll  over  a  preoipioe  of  8,400f  L  The  6,400ft. 
is  not  even  spread  out  over  the  160  milee,orit 
would  be  40ft.  at  the  end  of  the  first  mile,  whereat 
it  is,  we  know,  only  Bin.  Mr.  Hampden,  in  statist 
the  curvature,  always  begins  with  ons  mile,  teas 
"Sin.  in  1  mile;  32  in.  in  Smiles;  6ft.  in  3  mOss,' 
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>  Mr.  Hampden  to  reverse  the  process  ?  Thui 
in.  in  1  mil*;  'Jia.  in  J  mile  ;  Jio.  in  i  mile 
in.  in  j  mils;  jjin.  in  Jj  mile,  nad  soon.  It  shoal.-. 
•  remembered  that  the  eye,  and  even  delicate  in 
jaments,  fail  to  detect  very  small  curvatures. 
Mr.  Rons-Marten  (28664,  p.'  189),  refers  to 
irions  imall  gradients,  the  imalteat  of  whioli  is 
in  800.  Now  let  ue  see  how  very  muoh  einalle 
i  the  curvature  of  earth  :— 

istanee.  6,000ft.    _.    1  in   8,362  Decline 

4,000ft.    1  in  10,450 

3,000ft.    1  in  18,970 

!,000ft I  In  20,905 

1,000ft.    1  in  41,810 

500ft. 1  in  83,630 

If  a  railway  with  decline  of  1  in  900  may  be 
jarded  aa  "  practically  level,"  haw  much  more 
•Uninoant  is  1  in  83,000,  the  decline  of  earth's 
Jfkoe  along  500ft.?  The  total  curvature  in  th 
me  diatanee  ii  leu  than  M0  of  an  inoh. 

I  don't  think  He.  May  (28708,  p.  217)  need  have 
toted  Iaaiah.      Indeed.  so  far  aa  that  vena  goat 

might  be  quoted  by  Mr.  Hampden  himself.    T.. 
j  that  the  earth  ie  a  "  circle  "  ii  not  to  say  it  is 
quels.     I  think  Scripture  had  beat  be  left  out. 
F.B.B. 


FLAT  KABTH. 
[88721.]— TILL  I  read  Mr.  Mays  letter  (28708) 
would  not  have  believed  that  any  correspondent 
t  the  "  E.M."  would  have  been  an  grossly  ignorant 
t  what  he  writes  about  aa  not  to  know  a  oircl 
bob  a  iphere.  The  inspired  prophet  could  no! 
naiibly  have  used  a  more  strictly  accurate  phrase. 
Use  Almighty  ia  represented  aa  "sitting  on  the 
irdaof  the  earth."  How  delighted  the  aetrono 
mi  would  have  been  had  the  word  globe  or 
•hare  been  need  1  Bat  there  is  not  a  tingle  in 
Race  throughout  the  whole  Hebrew  Bible  of  the 
none;  word  being  need.  So  Mr.  May  ia  rather  to. 
ate  in  the  field.  Any  little  schoolboy  would  have 
•W  him  that  the  two  shapes  were  aa  distinct  as 
■  oak  tree  and  a.  haystack. 
"K.  Ii.  G."  ia  informed  that  neither  "gutter*,' 
Hrute,  nor  drain-pipes  have  anything  to  do  with 
hssubjeot.  My  opponents  are  certainly  ' 
••present.  J,*-      — 


aio  its  dissolve 


KUM  OLAOXAL  PBRIOD  AND  THE 
MOON'S  WATKB.. 

fJ87W.]  —  YOUR  correspondent  "B.  L.  G." 
•Ml),  page  169,  critioiaing  my  letter  (28612), 
MM  your  read  era  to  believe  that  fine  snow-mist 
tan  through  the  60  to  ZOO  milea  of  our  atmosphere 
bkont  getting  dissipated  aa  vapour,  and,  finally 
■ring  the  last  few  seconds  of  its  fall,  became 
sated,  and  to  elevated  in  temperature  as  to  reach 
■a  earth  scalding  hot,  both  at  the  Equator  and  at 
•  Pole*. 

I  believe,  with  "  S.  L.  G.,"  that  formerly  our 
atth  received  an  addition  of  water  from  souio- 
hers  outside  in  space;  bnt  whether  that  water 
mm  from  the  Inner  anrfaoe,  a  buret  planet,  a  hy- 
togsn  comet,  a  detached  hydrogen  prominence 
omu  the  inn,  or  a   hydrogen   nebula,  it   could 

_._)-.,„-..     ...    .,   u     I       ,..;.    ,oggllta_      ThOSC   0f 

it  the  culinary  paradox 

Water  'in  vacuo  boils  "at  abaut'720  Fshr.,  and 
UOOft.  high  on  the  summit  of  Mount  Blanc  at 
It'  Fabr.  At  the  summit  of  Mount  Everest  the 
ammeter  would  stand  at  10in.,  and  a  little  belon 
I  milea  at  lin.  Scalding  hot  water  could  not 
xht  there,  and  mist  or  ioe-miit  would  rapidly 
•seme  vapour.  That  vapour  would  quickly 
pnad    throughout    the    atmospheric    ocean,  and 

1    the   higher  latitudes,  north  and 


er  readers  who  know  ab 
will  k 


hare  would  develop  heat  enough  to  dissipate 
"elf  similarly  in  vapour.  A  maaa  of  hydrogen 
9toding  in  the  rare  confiuea  of  the  atmosphere 
•eld  nob  affect  the  surface  except  ultimately 
■rough    the    taking     away     of    oxygen ;    but 

•  raaalting  water  would  reach  the  earth 
the  eame  way  aa  water  from  any  other  outside 

tree.  A  maai  of  water  itself  without  the  other 
iuenoea  would  be  dissipated  into  the  finest 
pour  by  friction  long  before  it  eame  within 
lea  of  the  earth.  There  are  waterfalls  amid  the 
ps,  amid  the  Rocky  Mountains,  and  in  other 
MM  where  the  fall  ie  so  high  that  no  water  over 
chen  the  ground.  It  fades  into  invisible  vapour 
it  falls. 

I  rather  imagine  the  addition  of  a  quantity  of 
tar  to  our  air  and  earth  would  use  up  a  certain 
portion  of  heat  instead  of  giving  it  out,  as 
1.  L.  G."  wants  to  teach.  Ice,  by  absorbing 
X,  tends  to  preserve  ice.  Una-third  mere  heat 
eoaired  about  the  Polea  than  about  the  Equator 
stally.  The  whole  of  the  heat  poured  by  the 
upon  a  glacier  ia  expended  in  melting  it  before 
aiaea  it  one  degree  higher  in  temperature.  The 
icotaotaon  of  ine,  In  other  words,  absorbs  about 

*  f.    On  the  other  hand,  nearly  1000J  F.  are 


When  I  spoke  of  mammoths  (28612)  I  allude  1 
to  those  special  mammoths  mentioned  in  my  forma  r 
letter  ("  E.M.,"  March  16th),  and  which  were  com 
plete,  perfectly  fresh,  and  certainly  found  in  ioe — 
not  mud.  The  Tungnaian  chief  who  discovered 
the  first  was  bo  astonished  to  aee  it  in  the  middle 
of  the  berg  that  be  considered  it  an  apparition,  or 
an  evil  spirit,  and  it  was  some  time  before  he 
returned  to  try  to  obtain  its  tusks.  If  the  Dslug 
ended  the  Glacial  period,  as  "  B.  L.  G."  holds,  would 
he  kindly  explain  the  recession  or  shrinkage  of  the 
great  Swiss  and  other  glaciers  which  ie  going  on  at 
the  present  day,  and  has  been  going  on  more  or  lei? 
steadily  for  a  long  period— in  fact,  up  to  the  Glacis . 

Many  of  your  correspondents  think  the  moon 
hat  absorbed  her  water.  In  what  form,  pray 'J 
Chemically,  as  the  water  of  crystallisation,  or  in 
combination  or  oxidation  ?  If  ao,  did  tbe  chemical 
processes  develop  heat  and  how  did  that  heat  effect 
'  '  d  up  7  Mechanically,  in  fiaauret, 
ir  <-ave>?  If  so,  did  tha  water 
lg  power  on  tbe  rocks,  or  how  far 
oown  in  me  lunar  surface  does  the  influence  of 
heat  and  cold  extend,  so  that  we  may  know  whether 


moon's  pores  ?  Would  the  earth  and  the  sun  hiv 
any  influence  on  water  or  steam  beneath  the  moon's 
surface?  A  jnst  scientific  answer  to  tbese  ques- 
tions on  physical,  chemical,  geological,  and  astro- 
nomical grounds  will  help  the  solution  of  tbe 
problem  where  the  lunsr  seas  have  gone.  Tbeaa 
questions  can  be  discussed  quite  apart  from  lugging 
in  tbe  Deluge  and  Darwinism. 

There  are  several  slight  errors  in  my  last  letter 
(286121.  One  of  grammar,  where  a  plural  ia  put 
instead  of  singular;  and  the  bursting  of  iron 
cameras  should  be  iron  caunoHt. 

Franoie   B.    Cane. 

K.M.3.  Scylhia,  May  7. 

SURVIVAL  OF  THE  FITTEST. 
[28723.]— THIS  is  a  moat  inopportune  time  fc 
maintaining,  like  '■Sigma,"  p.  193,  that  Australia 
(save    the    mark  I)    baa    inherited    naturally 
"fittest"  animals.    In  the  midst  of  this  outcry 
that    rabbits,    introduced    yesterday,   threaten  to 
realise  an  extravagant  idea  of  Darwin,  toscoonn*  " 
American  horses,  that 


.   .  .  meybeli.      .. 
ibsequently  introduced,  by  o 

their  extermination."  Surely,  if  tb 
races  were  the  fittest,  or  anything  nei 
they  ought  to  starve  out  the  ne  wot 


irof 


a  Solonu 


's  chicken  cholei 


)h  separate  species  "  (just 
iata)  "will  have  to  adi 
ruber     of      the      best 


where  it  now 
._..;  a  sufficient 
adapted  plants  and 
animals  have  not  Been  created  on  oceanic 
islands ;  for  man  has  unintentionally  stocked 
them  from  various  souross"  (i.e.,  originally  from 
Asia)  "  far  more  fully  and  perfectly  than  has 
nature  "—it  was  this  world-wide  fact  that  I  meant 
bv  "  tbe  ohvious  non-survival  of  the  fittest  on  any 
Asia."  We  are  constantly 
to   tbe   present 


land  disconnected  fi 
bearing  of   fresh   cases,  simi 
Australian  rabbit-plague,  that 
'         non-Asiatic  liv 


ei,  thos 


now  being  starved  out  by  the  competition  of  arti- 
ficially introduced  Asiatics  (i.e.,  of  Noah's  ani- 
mals), though  in  must  oaaes  imported  by  mere 
accident.  Even  this  little  Britain,  in  the  50 
centuries  it  b as  been  insulated,  seems  to  hsve  bad 


black  rat  that  is  belie' 
ion.bytb 


if  the  1 


erelya. 


f  no   flood  having  extermi- 

ted  from  Australia  its  marsupials,  might  have 

en  equally  said  of  Britain  with   its  grouse  and 

t.     I  admit  these  were  not  in  Noah's  ark ;  but 

neither  are  they  "the  fittest"  for  Britain,  sinoe 

too,  Noah's  cattle  (with  a  little  of  our  assist 
e)  displace  the  bison  from  North  America ;  and 
...  boras,  once  abundant  in  both  Americas  (as 
their  fossils  ahow),  but  unknown  to  either  from 
"Joah'i  time  to  that  of  Columbus,  is  now  dis- 
placing the  South  American  llama. 

The  enormons  and  sudden  extinction  of  verte- 
irate  species  on  every  land  of  the  globe  .about  60 
enturies  ago  did    not,    I    have    always  held,  in 


the  smaller,  would  ding  to  drift-timber,  and  if 
there  soon  ensued,  aa  geology  shows  there  probably 
would  ensue  in  very  few  days,  upheavals  of  por- 
tions of  the  rooky  orust  near  the  oust  lines,  and  aa 
we  positively  see  to  have  occurred  near  the  Car- 
narvon coast,  where  Hoel  Tryfan  bears  on  its  top 
marine  gravel  and  shells  of  the  Glacial  age, 
thsse  new  hills  wonld  be  colonised  by  many  of 
the  drifting  plants,  and  in  some  ease*  a  few  animal* 
of  whiob  a  few  speoies  (but  not  "  the  fittest,"  nor 
with  any  selection  at  all  referring  to  fitness)  sur- 
vived to  overspread  the  adjacent  old  lands.  The 
catastrophe  had  not  the  least  tendency  to  make  the 
fauna  of  different  lands  more  uniform  than  before, 
but  rather  the  reverse.  If  special  types  were  till 
then  prevalent  on  particular  continents,  a*  the 
Edentates  on  Sooth  America,  or  Marsupials  in  Aus- 
tralia, the  flood  would  tend  to  perpetuate  or  even 
strengthen  that  specialism.  In  Australia,  accord- 
ing to  "  Sigma,"  none  bnt  marsupials  (among  the 
mammals)  survived — i.e..  none  but  the  type  already 
moat  prevalent  there.  If  so;  it  would  be  eminently 
consistent  with  my  notion  of  tho  Flood  ;  but  I  find 
from  other  authorities,  s*  tbe  Duks  of  Argyll,  that 
several  Australian  mi«  are  non-marsupial.  At 
any  rate,  the  prevalence  there  of  marsupials  is 
much  greater  now  than  it  was  in  Antediluvian 
times ;  because  I  find  that  enough  was  known  of 
Australian  fossils,  even  40  or  50  yeara  ago,  to  lead 
Darwin  to  insert  in  the  1815  edition  of  hie  Journal 
of  Jtetiarchti  this  sentence  (p.  174):  "It  appears 
from  the  character  of  tbe  fossils  in  Europe,  Asia, 
Australia,  and  in  North  and  South  America,  that 
those  conditions  which  favour  the  life  of  the 
laiger  quadrupeds  ware  lately  oo-extensive  with  the 
world."  Now  in  p.  193  "Sigma"  plainly  implies 
the  largest  modern  Australian  native  brute  to  be  a 
kangaroo,  which  I  presume  Darwin  did  not  include 
in  his  italicised  "largtr  quadrupeds,"  favoured  by 
conditions  "  co-extensive  with  the  world,"  He 
went  on  to  say  that  "  What  those  conditions  were 
t  if  differing  at  all  from  present  conditions  j  no  one 
Dae  yet  even  conjectured."  Nor  has  anyone  to 
this  day,  including  himself,  suggested  tbe  least 
reason  why  any  of  those  continents  would 
not  be  aa  fitted  to  support  the  mammoth, 
mastodon,  and  all  those  formidable  giants  of 
the  quaternary  age,  now  found  in  their  gravels, 
as  they  ever  were.  He  had  to  close  the  subject, 
and  avoid  ever  touching  it  again,  by  the  despairing 
remark  that,  "Certainly  no  fact  in  the  long  history 
of  the  world  is  so  startling  as  tho  wide  and  repeated 
exterminations  of  its  inhabitants  "  ;  though  this 

Clural  and  this  "repeated"  were  pure  guess,  B> 
ad  no  shadow  of  ground  forsny  more  "extermina- 
tions "  than  this  recent  post-glacial  one.  But,  any- 
how, I  take  him  for  a  better  authority  than 
"  Sigma,"  and  he  plainly  held  that  something  hat 
occurred,  no  less  in  Australia  than  elsewhere,  to 
destroy  eo  largely  its  pliocene  quadrupeds,  as  to 
have  extirpated  numerous  whole  epeaiea,  indeed  all 
the  bulkiest,  and  left  but  a  fragmentary  accidental 
few  of  smaller  species. 

As  for  "a  total  destruction  of  the  earth's  in- 
habitants" (other  than  human),  in  the  rigorous 

posed  but  by  ignorant  Mediaeval  ranters.  The  only 
story  I  would  defend  is  tbat  of  Genesis,  both  aa 
recording  divide  oracles,  and  a  common-sense 
jopular  account  by  eye-witnesses  of  what  they 
law.  In  tbe  oraolea,  including  tbe  statement  that 
'  all  flesh  had  corrupted  its  way  upon  tbe  earth,"  it 


phrase*  are  (vii.  21),  "All  flesh  died  tJ 
'ipou  tht  earli,"  and  (22),  "All  in  whose  nostrils 
was  the  breath  of  life,  of  all  that  win  in  the  dry 
'and  died,  and  every  living  thing  was  destroyed 
which  was  upon  thtfact  of  the  ground  "  "" 
those  few  words,  j— — 


VMS  grouna.       innoe.  10 
a  limitation  implying  tbat 


;    distinguish  b 


n  what  Noah 


tand  now.  It  was  natural  for  him  to  say  after 
•arris,  and  innumerable  descendants  of  him  to 
wlieve,  that  "Noah  only  waa  left,  and  they  that 
rare  with  him."  To  all  possible  human  knowledge 
t  then  waa  bo.  By  the  way.  I  wish  Mr.  Hampden 
ronld  explain  to  us  the  need  of  an  ark  on  his  view 
■f  the  earth's  form  and  structure.  Whether  it  be 
.a  oblong  rectangular  plane  aa  he  used  to  teach,  or 
.  circular  one  aa  he  makes  it  now  (page  192),  the 
raters  had  to  be  confined  by  barriers  ;  and  I  want 
0  know  why  Noah  could  not  be  directed  with  far 

greater  ease  to  travel  to  and  climb  one  of  those 

barriera  ?  On  any  flat  world  h 
most  gratuitous  and  clumsy  a 
If  the  catastrophe  were  due  to  what  Genesis  and 

the  Assyrian  tablet  both  make  it»   sole  physical 

pologist  now  seems  to  assume  aa  having  anything 
to  do  with  it — then  it  is  true  that  creatures  swept 
off  the  ground  would  have  no  practical  chance  of 
.rounding  again,  unless  the  ground  were  upheaved 
in  them.    Neither  wonld  the  ark  itself  have  man 
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chance.  Bat  modem  geology  ^u  «bown  thit  iuch 
upheavals  are  procitely  the  likeliest  events  U 
follow  vary  quickly,  especially  near  coast  lines 
Why,  then,  may  not  Moel  Tryfan,  and  lifty  othe 
similar  upheavals  near  other  lands'  coasts  not  ye 
so  wall  surveyed  have  risen  a  few  days  after  tbi 
catastrophe  and  have  afforded  footing  to  some  oL 
the  wreckage,  including  a  few  animals  of  each  of 
euch  lsnds,  long  before  the  emergence  of  the  chief 
new  upheaval,  the  great  *"" 
that  are  related  several  mc 
oar  ancestors  ?  Wherever  the  dove  on  the  164th 
day  fonnd  an  olive  sapling  it  most  have  been 
growing  for  months.  A  week  earlier,  too,  the 
raven  had  fonnd  itself  a  country.  Doubtless  all 
onr  present  large  lands, distant  from  Armenia,  bad 
in  these  months  begun  to  be  restocked. 

Bnt,  anyhow,  this  is  certain :  they  all,  including 
Australia,  have,  since  the  Glacial  age,  been  deluged 
(not  "  submerged  "),  and  cleared  ot  the  majority  of 
previous  animals  and  all  the  largest  kinds.  This 
is  a  nut  whereon  let  all  beware  of  breaking  their 
teeth,  as  poor  Darwin  and  Lye  11  broke  theirs. 

After  raising  this  question,  «  Sigma'* " 
letter,  Wi.M,  yugo  Ilia,  striiglitwuy  flies  to  a 
totally  different  subject,  which  fills  all  beyond 
the  first  line.  If  he  thought  there  was,  or  is,  any 
"  land  disconnected  from  Asia  "  whereon  the  fittest 
quadrupeds  for  snch  land  were  living  at  civilized 
man's  advent,  it  was  easy  to  name  such  land  and 
■nob  quadrupeds,  whether  knowing  or  ignoring 
■what  1  meant  by  "the  obvioua  non-survival  of  Ihe 
fittest."  I  ought  doubtless  to  have  (aid  "of  the 
fittest  7 uadmpcdi."  It  may  be  doubtful  whether 
the  American  continent  rosy  not  have  naturally  as 
fit  birds,  on  the  whole,  as  the  Old  World,  though 
the  New  Yorkers  are  complaining  that  some  of  onr 
apairows— Aiiatio  originally— oar ried  there  a  few 
years  ago,  are  dealing  with  the  natives  somewhat 
as  Australia  complains  that  Noah's  rabbit  is  deal- 

But  unless  "Sigina's' letter  had  thus  been  mis- 
labelled, I  suppose  that,  if  correctly  beaded  with  it* 
utterly  fallacious  dogma,  "Australia  never  de- 
luged,"  it  would  have   had 


dass)  "  Sigma  "  baa  not  *eid  a  word.  It  was,  there- 
fore, needless  and  not  pertinent  for  me,  in  a  letter 
MDtlaat  week,  to  discus*  this.  Bat  a*  "Nun. 
Dor."  complains  of  a  certain  query  (8470!)  being 
an  "  unmitigated  impertinence,"  I  should  like  to 
be  told  of  an  impertinence  anywhere  in  the  world 
more  unmitigated  than  some  anonymous  "  Sigma 
of  yours  enunciating  t  cathedra  that  "  anyhow,  on. 
thing  is  certain,"  nu  Deluge  destroyed  the  early 
animal*  of  Australia,  and  this  is  a  "  nnt  that  alt 
teacher*  of  a  universsd  Deluge  have  to  crack. 
There  would  be  no  nut  if  fifty  "  Slgmaa"  wer. 
■pouting  snch  rubbish  in  every  periodical  on  earth, 
and  no  scientist  anywhere  contradicting  them. 
Bnt  in  this  case  It  happen*  that  the  late  Darwin 
(who  ia  probably  hie  model  biologist)  had  stated 


ELECTRIC    ALAHCM    CLOCKS. 

[28728,]— Flo.  I  is  an  arrangement  for  oonl*       _ 

afcsetb  Thomas  American  alarum  clock.  When  the 

alerom  is  set  the  piece  A  shoots  forward,  and  en- 

gages  with  a  pin  on  the  axle  of  bell  hammer  oi 

When  the  clock  ha*  worked  round  to  the  piopei 
time,  A  is  released  by  a  cam  (not  shown  in  fig.), 
and  springs  back  and  tuakts  electrical  contact 
Kith  B. 

The  arrangement  can  be  fitted  lo  the  slock  in  s 
few  minutes,  all  that  is  required  being  a  strip  ol 


vta.  i 


Fid,  2. 


leet  brass  -fin,  long  and  Jin.  wide,  and  a  small 
ieoe  of  wood  to  insulate  B  from  clock-case  A. 
The  piece  A  and  the  cam  are  part  of  the  dock,  sc 
lataii  that  is  necessary  i*  to  mount  Bon  the  wood, 
iraw  same  up  to  clock-oese  in  such  a  position  that 
is  just  behind  A,  and  doe*  not  make  contac' 
uless  the  clock  alarum  is  ringing. 
(2.)    This    arrangement    can    be    fitted  to  an; 
Block  with  the  requisite  apace. 
Take    an    ordinary    wood    cue    alarum    a*    ai 
[ample.    These  are  let 'by  mean*  of  a  movabli 
disc  behind  the  hands.    Take  this  off,  and  on  the 
barrel  behind  it  solder  a  short  pin.    To  the  side  of 
the  clock  case  screw  a  bra**  spring,  r.a  that  when 
the  XII.  on  the  disc  is  underneath  the  XII.  0"  " 


__  W    Boo.  TeL   Ban-, 

Vol.  VI.  page  266.  I  may  add  he  is  an  authority 
in  such  matters,  having  been  on  the  electrical  itaif 
of  the  G.P.O.,  Loudon,  many  year*.  Frequent 
experiments  bare  bfcn  made  with  a  view  to  dis- 
pone wiLh  the  porous  oell  altogether.  With  this 
object  tbe  porous  pot  has  been  replaced  with  a  bag 
of  felt  or  canvas,  and  also  by  perforated  esrtbts. 
ware  cells  ;  bnt  my  experience  leads  me  to  thiol 
neither  of  these  modifications  is  desirable,  as.  a 
addition  to  the  polarisation  being  more  rapid,  ks- 
eiderebly  more  local  action  takes  place,  apparent!; 

reaching  tbe  riue  plate.  A  far  oetter  plan  is  Iks 
gravity  arrangement,  proposed,  I  think,  by  Hi. 
'Fuller;  but  even  in  this  form  it  is  advisable  to 
wash  tbe  Brushed  carbon  and 


the.« 

one  treating  of  Ansti 


ologist) 
u  loan  i 


i  fossils,   s 


instive" Mammoth"  book,  chap.  xiii.  gives  a 
of  80  extinct  Australian  quadrupeds  (many 
manupial)    of    the    "  pleistocene "  (i.e.,   the 


list 


latest)  gravel*  and  bone-caves,  and  proves  t! 
possibility  of  any  other  conceivable  cause  ' 
sky-deluge  having  extirpated  them.  In  fi 
poor    fragmentary  fauna  left  in  Auatrali 

'""       ••■■•••■       -   •  it  gravelling,  ii 


poor  fragmentary  fauna  left  ii 
pared  with  what  it  had  before  its  last  gravelling,  is 
plainly  a  far  more  reduced  relic  than  survived  in 
either  of  the  Americas.  They  were  cleared,  by 
the  Flood  of  everything  larger  that  tbe  bison; 
bnt  Australia,  by  "  Sigma  i "  own  showing,  ot  every- 
thing larger  than  a  large  kangaroo.        B.  L.  Q. 

CHBMIOAX  XAHTJXB  MAKrNO. 

[28724.]— To  assist  me  in  this  a*  an  amateur  I 
want  certain  information. 

Hitrie  acid  commercial :  What  i*  its  full  for- 
mula? Is  it  only  composed  of  nitrogen  and  oxygen, 
or  i*  there  not  water  aa  well  1  Again,  what  is  tbe 
weight  of  nitrogen  in  a  pound  of  nitric  aeid  com- 
mercial 1 

May  Iputthisquestionanotherway?  If  com. 
mon  washing-soda  ia  saturated  (or,  say,  the  aoid 
neutralised)  by  tbe  addition  of  lib.  of  commercial 
nitric  aoid,  shall  I  find  all  the  nitrogen  in  the 
nitrate  of  soda,  legs  only  any  small  quantity  which 
may  pass  away  in  the  effervescence  canned,  by  the 
nitric  aoid?  And  again,  if  I  evaporate  tbe  solu- 
tion of  nitrate  of  soda  so  made  with  the  lib.  of  nitric 
acid,  shall  I  be  able  to  tell  how  much  soda  there 
is  present,  and  which  ha*  been  saturated? 

Put-  ' 


maaru-mmking. 


these  question*  will  teach  i_ 

*TJ5  beside*  giving  information  a*  t 

The  BflM. 


ig.  3  is  No.  1  complete. 
In  each  of  these  one  wire  ia  conpled  to  tbe 
orks  of  the  clock,  and  the  other  one  to  spring  B. 
Both  arrangement*  have  given  satisfaction, 
iore  especially  the  first  one. 

References  to  sketches  •  Fig  1.  A,  clock  mounted 
a  box  containing  Leclanohc'  cells  ;  B,  bell ;    C, 
-jritch.     Fig.  2.  Clock-caae  :  A,  barrel  of  disc  with 
pin,  a  ;  B,  spring  with  which  Aa  makes  contiat. 
C.  W.  Xsw. 

OBAVITT    LECLANCHH. 


any    trace*    of    the    powder    produced    when  tat 
'  risli  are  being  broken  for  n*e,     The  polarist- 
a  a  gravity  cell  fitted  up  a*  above  is,  wfces 

porous  cell  is  used;"  but  then  ita  recovery  is 
equally  quick,  ao  that  in  actual  working  the  rasuha 
obtained  compare  very  favourably  with  the  origissl 
form  of  this  battery,  and  the  internal  resistance  ■ 
extremely  low,  not  averaging  more  than  It 
AMOo.Intt.T"--  " 


[28727.]— WILL  yon  allow  me  to  add  a  few  wen* 
to  the  letter  on  the  above  subjeot,  which  yet 
kindly  inserted  a  fortnight  ago  ? 

I  wish  to  mention  that  tbe  proposed  memorial— 
via.,  the  purchase  of  the  Victoria  Hall,  ha*  tat 
cordial  approval  of  Mr.  Samuel  Motley'*  family. 
It  i*  alio  desirable  to  urge  that  th  e  present  oppor- 
tunity should  be  seized  v. Uhout  delay.  It  rf 
never  recur.  Should  we  fail  to  raise  the  neoeasuy 
snm  (£17,000)  by  August  next,  the  formal  amatv 
mint  which  has  been  entered  into  with  the  land- 
lord  will  fall  through,  and,  at  the  expiry  of  las 
yearn'  time,  the  present  adminlat 


work  of  the  " 
If  we  fail  ii 


kof  ce 


"Vio."  afttr  the  ft 


e  the  Hall,  ass 


hold    hat   btt*    sersrtd. 
I     Mr.   8.    Morley,  us 
well  tested  and  »o  widely 
impt  and  liberal 


Friend*   and   adi 

useful,  are  appealed  to  ft 
response. 

An  influential  Memorial  Fund  Committee  is 
being  formed,  and  subscription*  will  be  reoeini, 
and  duly  acknowledged  by  ths  Dnke  of  WesV 
minstsr  (hon.  treasurer)  ;  Lady  Frederick  Cav- 
diih,  4,  Upper  Brook-street,  VV.j  by  Mis*  fist 
Conns,  hon.  sec  Royal  Victoria  Hall,  Watarko 
Bridge-road;  and  by  the  London  and  County  Bask, 
Westminster  Bridge-road,  S.K. 

Lucy  C.  P.  Cavendish. 
P.S. — Perhaps  a*  some  of  your  reader*  may  not 
have  lean  the  earlier  letter,  is  will   be  well  to  re- 
capitulate the  objects  of  tbe  memorial  food. 

are- to  liny  the  freehold  of  the  Victoria  Hall,  

work  is  carried  on  by  means  of  concerts,  emerlaat- 
__.  I,  lecture*,  and  classes,  which  Mr.  Mode* 
greatly  valued,  and  whioh  he  longed  to  seat  plsss* 
ii  a  permanent  basis.  If  the  freehold  is  ' 
hi*  will  be  done,  for  the  Charity  Commie 
sve  agreed  in  that  one  to  take  the  Hal" 
f  tbe  People's  Police  scheme  for  South 
bus  the  work  which  Mr.  Morley  did  not  livetu 
nish  will  be  effectually  accomplished,  and  will  be 
blessing  to  the  neighbourhood  for  generations  to 


[28728.]  —  WOULD  not  Mr.  Peiran-Hareoek's 

proposed  renaming  of  the  induction  coil  be  liabk 

:J — bio  confusion  between  that  ia- 

oontlnnoua  current  transform* 
lotor  generator?     To  the  avenge  else  tries! 
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of  Hears.  Paria  and  Soott,  Jebl  and  Itupp.  ic, 
which  hive  of  late  attracted  ao  much  attention, 
Again,  in  an  induction  onil,  thongb  tin  current  in 
the  primary  is  an  interrupted  current  of  one  direc- 
tion only,  the  current  in  the  secondary  ii  neoeiiarilv 
of  a  rapidly  alternating  charieter.  Would  not, 
then,  the  appellation  "direct  transformer"  b(  - 
a  certain  extent,  a  misnomer? 

I  quite  agree  with  Mr.  Perren-Msycoclcend" 
trinoer,  Govan,"  as  to  the  unscientific  form  of 
conventional  induction  coil,  and  have  long  thought 
that  the  great  improvement  in  the  alternating  cur- 
rent transformer  would  bring  about  a  radical  change 
in  the  Donatruotion  of  induction  coils.  The  advan. 
tagei  of  a  closed  magnolia  circuit  are  too  great  t: 
be  paattd  by.  even  tnough.  it  means  increased  ex- 
penae  and  diffionltiea  of  conitrootton. 

F.  O.  Allaop. 

21 8,  St.  James's- street,  Brighton,  May  5tb. 


gallon 


those  interested  to  Vol.  XLIII,,  page  171,  and  read 
the  criticism  which  followed,  especially  in  thi 
light  of  subsequent  events.  One  of  the  Brother! 
Verley  patented  a  closed  magnetic  circuit  induction 
coil  in  IMG.  See  Rankin  Kennedy's  articles  on 
■  Secondary  Generators  and  Transformers  "  in  tr- 
ZlMrU-iI  r;,;-;,;,-  ubont  twelve  months  ago,  aim 
published  in  book  form,  I  believe. 
Middleton,  near  Manchester.    F.  L.  Btrifflor. 


A  OOOD  BLOWPIPE. 
[28780.1— To  brother  plumbers,  gaifittere,  ie. 
who  are  In  want  of  a  blowpipe  that  will  let  both 
the  hands  he  at  liberty  while  making  a  joint  in 
eompo  or  lead  pipe.  I  have  often  found  it  very 
inconvenient  with  the  old  method  of  blowpipe  and 
rushes,  and  also  disliked  the  disagreeable  smell 
caused  by  the  bnrning  of  rushes,  so  I  thought  I 


d  in  any  awkward  corn 


•moking  pipe, 

swivel  joint,  so  that  the  Same  can  be  turned'in  any 
-direction.    The  mouthpiece  and  stem  are  made  of 


le  mouthpi 

the  ordinary  blowpipe.     It  ia  very  light, 

about  7in.  ions;,   and  can  ba  held  in  the  mou 
quite  easily.  I  have  given  a  rough  sketch,  as  it  w 
J.  R.  Brooke. 


bo  better  understood. 


TURRET    CLOCKS. 
-I  HAVE  read  with  much  intei 
reprfngfi 


[237:11.]- 

A.Merson'. 

turret  clock  in  to-day's  "  E.  M.''  As  I 
hitherto  asked  in  vain,  in  various  director 
eome  informal!™  on  turret-cluck  making,  perhaps 
Mr.  Marion  could  help  rue.  I  have  got  everv  bo  1 
I  could  learn  the  mint  of  which  treat!  of  horology 
— Sir  B.  Beckett's  "Clocks,  Watch eB,  and  Bells," 
Britten's  book,  and  also  Glasgow's,  but  find  in  none 
Of  them  the  practical  and  technical  instruction 
needed  to  enable  one  to  venture  on  the  construction 
of  a  imall  turret  clock  with  any  certainty  of  suo- 
ceding  in  the  attempt.  Except  in  Beckett's 
book,  clocks  are  dismissed  with  a  few  words,  while 
the  whole  importance  ia  given  to  watohei. 

A  turret  clock  seems  to  be  quite  within  tbe 
power  of  an  amateur  with  a  good  lathe  and  the 
■kill  to  nae  it.  Wstsh-msking  beyond  moat 
of  OS. 

Would  Mr.  Marson  aay  if  Reid'a  book,  which  be 
roentiona.  gives  practical  oetsils  of  duck-making  > 
Or  if  be  knows  of  any  other  or  later  published 
books  treating  on  the  subject?  Perhapa,  too,  if 
be  were  willing  to  write  them,  Mr.  Editor  would 
find  room  for  a  set  of  trtioles  from  him  on  "  Turret 
Clock- MukiriE,"  such  as  those  most  valuable  papers 

Thie  I  can  aay  :  to  some  country  subscribers, 
where  there  are  no  public  clocks,  information  how 
to  make  a  small  turret  clock  would  be  moat  aooept. 
ssbll. 

Fxedk.  CjijjB. 


THE  FRONT  SLIDE  LATHB-BBD. 

[18733.1— I    9KKD    a  lection    with  dimensions 

marked  on  it  of  the  form  of  bed  I  have  proposed 

for  front -slide  lathe,  in  order  that  if  any  of  those 

who  took  a  part  in  the  late  correspondence  on  the 

amateur's  tool,  desire  it,  they  might  communicate 
with  me,  as  1  am  aaking  several  manufacturer*  if 
they  would  give  me  estimates  for  a  gap  bed  5ft. 


oftl 


trp 


my  apparatus,  in  fact — bnt  I  have  since  made  one 
dispensing  with  the  thumb-screw,  and  thus  aiming 
fairly  within  the  aonditinne  of  simplicity  I  had 
laid  down  for  myself.  Tbe  round-headed  screw- 
washer  and  slotted  bearer  are  as  before  ;  bnt  at  tbe 
overhanging  end  of  the  bearer  an  inch  centre-bit 
hole  is  bored,  through  which  passes  a  turned  post, 
having  a  slot  cut  through  it  for  the  greater  part  of 


saddle,  or 
therefore  I 


while  making  the  alight  alterations  which  would 
be  nscesiary  on   tbe   ordinary   patterr-       - 
beds  could  be  supplied  to  as  mors  chea 

I  say  now  nothing  as  to  the  form  o 
how  slide-rest  is  to  be  fitted  to  it,  I 
nothing  generally  agreed  on  that  point; 
leave  it  open  for  each  one  to  choose  h 
of  saddle,  bracket,  and  slide-rest,  special  patterns 
for  which  hare  to  he  made,  varying  chiefly  eooo    ' 
iug  to  the  views  held  ae  to  bow  milling  work  i 
best  and  most  conveniently  be  done. 

My  vote  will,  for  several  reasons  which  I  hi 
before  mentioned,  be  given  in  favour  of  the  chief 
milling   being  done  with  a   special  bead,  sui " 
was  illustrated  in  a  former  letter  of  mine  ;  mi 
between  the    lathe    centres  being   attended 
several  drawbacks.    Soma  thing*  can  be  done  with 
the  outtera,  hut  the  range  ia  limited  in  height  as 
well  as  in  length.    The  feed  not  automatic. 


To   be 
As  ther, 


success  the  bed  mast  i 


ha   extra  metal  in  the  front 

the  extra  planing,  to  provide  for,  I  do  not  see 

i  In-  fust  ueeil  Li1  much  iner-ii-ril.  Tti  at  it  should 

1  do  not  see  ;  for  the  addition  of  the  front  slip*  to 
the  ordinary  >pattern,  with  eotue  increase  ii  " 
depth,  ia  all  the  alteration  needing  to  be  madi 

If  anyone  agrees  with  me  in  the  desirability  of 
getting  lomahin'i  done,  and  will  write  to  me  direot. 
or  through  the  *'■  E.  M.,"  1  think  a  beginning  might 
safely  be  made  on  a  bed  and  standards. 

1  know  every  day  I  work  at  my  lathe  I  find  tbe 
nuisance  so  great  of  having  to  make  (u:  alum 
I  ion  <  of  apparatus  before  work  can  be  reaumed,  i 

tool,  thatl  am  determined  to  end  it. 

igal,  April  28.  Fredk.  Carre. 

_  _  pleased  to  aee  the  Univeraal  .Lathe 
Company  have  appeared  in  the  field  since  1  wrote 
**"!  above.    Pending  aome  fall    description    ant 
stratiou  of  their  new  lathe,  I  am  asking  then 
quotations  for  bed  on  my  section. 
lay  7.  F.  O. 


TO  "O.J.  l:    -pole  lath  e  spinning. 

[33733.]— THANK  yon.  I  have  indeed  eumpli- 
__£*d  the  tool-rest.  1  tried  a  bar  serosa  from 
standard  to  standard,  as  appeared  to  be  shown  in 
ina  of  the  woodcuts  in  Uoltzipfiel  j  but  it  was  not 
ionvcuieut,»nd  after  one  or  two  makeshifts,  I  con- 
ducted this  parody  of  the  aaual  T-rest  (see  Fig.  I). 
»  piece  of  hard  wood,  with  a  long  slot  in  it,  lies 
inroia  the  lathe-bed,  and  fa  fixed  in  any  position  by 
l  ronnd-headsd  acrew  and  washer  at  tbe  top  of  a 
short  aquare  rod  pasaing  between  the  bearera,  and 
"  lown  by  a  wedge  beneath  them.  The  actual 
I  an  oblong  bit  of  black  walnut,  a  fsather  on 
which  takes  into  a  groove  on  a  similar  piece  fixed 

ist  this  rest  can  be  aet  at  any  height,  and  held  by 

thumb-screw  working  in  a  short  slot. 

Toil  works  well  enough— If  the  atifieat  part  of 


its  length,  so  that  by  driving  wedges  above  and 
below  the  said  bearer,  the  rest  can  be  set  at  vary- 
ing heights.  I  have  been  trying  to  fit  the  la  tbe 
with  a  mandrel,  and  spent  much  time  in  turning  a 
collar  on  a  sort  of  wooden  face-plate,  with  a 
spindle  through  it,  which,  at  all  events,  showed 
how  amply  the  machine  wonld  suffice  for  making 
anch  thioga  as  small  wheelbarrow  or  toy  cart- 
wheels ;  but  when  complete  I  found  I  could  do 
the  job  better  with  a  centre-bit;  and  there  it 
stands,  for  I  have  turned  to  other  work  after  fail- 
ing to  provide  the  msndrel-noaa  with  a  screw  in  a 
legitimate  manner.  It  ia  curious  that  no  mention 
(ao  far  as  I  can  find)  is  made  in  Uoltziplid  of  the 
use  of  the  pole-lathe  by  flute  makers,  who  employ 


t  to  turn  np  to  the  stops.  There  is  at  least  one 
10ft  wood  turner  in  London  who  still  uaos  the  pole- 
lathe,  and  one  could  not  wish  better  work  tbau  he 
dnea  ;  no  doubt  there  are  plenty  nbout  the  country 
still,  Aa  to  my  pole,  it  now  stands  vertically  to 
tbe  right  hand  of  the  bed,  and  the  cord  works 
through  a  pulley  on  a  sort  of  crane.  That  joists 
are  not  aim  [unavailable  is  I  hi-  re:is"ii  for  deviations 
from  the  primitive  plan,  which  no  doubt  is  in  itself 
eat,  W,  A.  8.  B. 

HIGH  SPEED    GOVERNORS. 


Renkme'a.  He  has,  I 
think,  sufficient  Ingenuity  to  work  out  the  detsila 
"  a  fiat  spring  governor,  which  consists  of  either 
o  or  four  fiit  springs  joiuted  at  tup  of  spindle 
...d  at  bottom  to  sleeve,  the  balls  being  attached 
to  middle.  Good  stilt  crinuline-steel  wonld  do  for 
a  small  aSair.  If  the  engine  did  not  work  more 
than  101b.,  I  should  probably  not  lubricate  inch  a 
imsll  affair.  A  lubricator  would  bo  nearly  as  large 
a  the  cylinder.  T.  O.,  Bristol. 

PUBS  MATHEMATICS. 
[23735.]— THERE   are  probably  many  readers  of 


liraments  of  tbe  workshop,  i 
irequsntly  come  across  matters 
be  found  in.  l— ■ a ,  vu&.  V  ■.■ 
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tint  the  Editor  of  the  "  K.  M."  would  allow  space  pyramid  builder,  Cheopa.    The  half  of   the  angle  PTTPT  TITS      Tft      nTTEPTER 

in  thac  columns  for  the  exchange  of  id™  on  this  at  vertex  of  an  iaoeoelee  triangle  being  38*  Iff,  it  JW_r_ll_lD       XV      V[  U XlIUAO. 

aubject,  provided  that  such  idea*  are  original,  and  will  be  found  that  the  angles  at  the  base  an  each  *** 

are  not  expressed  in  too  much  detail.  SI'  off.     Now,  the  following  ii  taken  from  Fei-       •,«  i»  tktxr  aiumn,  ComipotuLtnU  art  retpeot- 

For  in.to.noe,  here  ii  a  problem  that  I  don't  anp-  guaon'a  "  Arohiteoture,"  Vol.  X :—  fliliv  rwwuMif  la  mtiuian,  in  each  tnatauua,  tie  titfc 

pou  wa.  ever  printed.    A  oirole  ia  inaoribed  in  an  ing],  0f  lide.      Anfl*  of  puaage.  •■/iwaatwr  ,/tlu  faery  ashed, 

laoaoelea  triangle:  it -required  to  show  that  (the  Cheopi     .  61"  Off  26°  «-  

•idee  remaining  alwaye  the  *eme  length)  the  in-  Cbepteren 62°  SO-     26<'65'  ffiMTa  1-Ohnroh  Bell»-I  one*  ar'-'  -  * — 

aoribed  oircle  will  be  a  maximum  when  the  half-  Hvenlnna  bl"    0'  26°    2-  I***'"- J    ,71™™°-.,?^       i  ™T  if 

angle  at  the  vertex  it  ■nab.  that  in  ooaine  i,  equal  *J°«"»- "     "     *r   v  man  in  a  well-known  bell-fanndrr  whet) 

tolte  tangent,    Inttead  of  the  triangle  and  oirole  Fn"n  whioh  we  aee  that  the  angle  of  the  aide  of  silver  in  a  melting-pot  waa  of  edv* 

we  might  take  a  cone  and  aphere,  the  ninlt  ia  the  &«"■  k.™0*.  that  (a.  explained   in    my  other  replied,  "  Of  greet  advantage-to  the  "«—«.- 

•ame.    Again,  two  triangle!  with  the  above  angle  letter)  »  oirole  inaonbed  in  die  triangle  formed  by  the  eilver  ainki  tc ithe  bottom  :  the  founder  poors 

at  vertex  placed  baae  to  base  n  u  to  form  a  making  a  vertical  aeotion  through  apex  of  pyramid  ofi  the  copper  and  tin,  and  when  the  eilver  bat 

rhombus  ana  a  oirole  inaoribed  therein,  the  radio.  •»  -  maximum-that  ia,  the  eirole  ia  greater  than  cooled,  put.  it  in  hi.  pocket  1       It  may  be  that  a 

of  thii  oirole  will  be  found  equal  to  the  diatano*  any  other  which  could  be  inaoribed  in  a  triangle  bell  made  eutirelyof  sliver  would  sound  well ;  but 

between  the  centre  of  the  maximum  oirole  and  the  with  tha  aame  length  of  aloping  aide,  bat  with  »  Win  i»  me™  nnmnctnr*— K.  G. 


propertiee  of  this  angle  might  be  ditcotered.    Kx- 

preeaed  in  degree.,  there  ia  nothing  remarkable  tnat  it*  ooeme  ia  equal  to  Itt  ungenv   Anouior  tha  "  F.R.A.8."  or  not,  it  'eeema  n'wrj  pertinent 

about  the  angle—  it  ia  about  88°  Iff.  peonharity  l.  that  the  radio,  of  thi i.sor.bed  oirole  ODe  to  the  subject,  and  has  immediately  (perhapa 

The  following  ia  more  of  a  nude  thaaaprob-  »dded  to  the  radin.  of  the  inaoribed  oirole,  ia  eqaal  b     mBre  eoineidonoe)  a  mo*t  pertinent   aruwer. 

Urn.  The  Oentre  of  gravity  of  an  iaoaoetea  triangle  to,t"io"  ™  hw8h,t  °*  ™  trl*n8l«-    ,     ^  ,.    ,  „  Letter  28710,  by  "  Satine,"  p.  237,  came  a*  the  very 

i>  found  by  taking  a  point  one-third  of  heiEtit,  It  will  be  aeen  from  the  above  extract  that  the  niok  „f  time,  to  ehow  "H.  B.  P." -exactly  -*— 

meeauriog  from  baae.     Now,  auppoae  the  angle  at   anglea  of  the  otbr —>-  —  -i.~t..i-  *~™ -  .    ■ 

the  vertex  to  become  amellor  and  amaller,  the  e.g.   ""■;  bnt  the  wotL  ,. , 

Will  alway.  be  at  one-third  the  height.     It  then  *°  "">'  of  Cheops,  and  they  are  probably  not  very  w„  y,,  le_ 

we  make  the  angle  innuiteaimal,  the  two  aidea  will  accurate  oopiee   of  the  older  one.    There  ia  one  "F.R.A^."  believed  it  or  not.     Whether  hie  "  eon- 

Oome  together  and  form  a  line  of  infinite  thinness ;  ounona  thing  about  the      angle  of  paaaage    —  thia  Iwljon   „(   frith"  had   ever   appeared    ia  utterly 

but  the  eg.  of  auoh  a  line  muat  be  in  the  oentre,  PM-'B*  lo--  ^^  to  tae  "tenor,  and  the  entrance  hatida  y,e  q„,tion.     if  any  reader  of  a  singls 

to  that  we  have  two  centre,  of  gravity  I     Thi.  i.,  i"  m  every  oa»e  at  aomeeonaiderable  height  above  i0ttor  oared  what  be  believes,  I  oan  »ee  no  imperti- 

Of  oourae,  abaurd  ;  but  I  oonfeai  that  I  waa  pnialed  ™e  °M-     "  wl11  be  obeerved  that  the  angle  of  nance  ^  „ltin    nim.—E.  L.  Q. 

with  il_                                             vin«    Rath  the  paaaage  in  the  aaoond  pyramid  ia  exactly  half        .            .     _                                 ...       ,           ... 

W,tt  "■                          M.I.O.B.,  Bath.  ^  ^*of  (he  a.de  of  tbMfi[it          mid      '                 [M819.]-Ba0HiB  Bk»t«.-The  olaM  of  ekat« 

=-«■.„  ™-   -™«™.-  There  haa  alwayi  been  great  diaouation  aa  to  ub^  by  our  obampion  .peed  akatera  are  called  e-eii 

rBOPLZ'B    KIX0HBH8.  why  auoh  an  angle  wa.  .elected  for  the  alope  of  ■»>-"■    The  older  name  la  Wittier**  runner*,  a. 

[M786.]-AT    a    late    onlinary    exhibition    in  the  .idea.    The  moat  pl.naibl.  theory  w«  that  the  Wittleae. iMere  now  drained,  waa  onoe  the  fam™ 

Germany  tome  oooking  for  the  people  war,  carried  ttett  of  the  pyramid  were  intended  to  be  praoti-  eating    ground    of  the    F™-      All    the   toataat 

out  with  a  view  to  dVnonrtrafing  the  degree  of  eally  four  equilateral  tri*ngle*i  but  even  thia  do*.  »t*tera  of  Bngland  oome  from  the  Fena,  and  they 

«!onomy  poaaible  under  eooh  oonditTon..    The  food  not  oome  out  very  well  when  compared  wilhaotual  h«»  »  pMnTiar    etvle,  and    nae  a    •P^-k* 

ooneiated  of  the   foUowing  conran.     Beef   .onp,  length.,   the   baae  of    the  Great  Pyramid  being  •MHng  that  atyle.    The  akate.  have  woodan^om, 

b*ef,preaervedgreenanddriedwhitebean.mix^  764ft,  *nd  length  of  eloping  edge  720ft,  making  a  «   .W*    1iW,*Ht.iS?lilS)    ij  J?B  ST- 

and  'potatoea.     o40    dinner,  were  given    on    one  difference  of  44ft.  ateal  blade  about  f,m.  thick.    Thia  blade  »  fl^ 

ocomiod  to  thia  number  of  WldJetl,  the  coat  being  My  theory,  then,  ia  that  the  angle  waa  aeleoted  n«"l?_fl»t  0o  *•  "J"  Atom  ™5  ^^  b!*  IV "iS 

aafollow.:—  by   the  architect  of  the  Pyr»mid  beoanae  (like  *=•  front  or  too  of  the  wood  code,  when  it  neat 

5.   ■    d,  myaelfthehadbeenbroodingoveritapecnliaritLe.,  with  a  graduaJ  ourve,  and  forma  an  extended  prow. 

Got.    of  beef               - 2021b.  at  6-64d.  -  6  10    2  or   perhap.   it   wae   oonneeted  wiUi  aome  long-  The  ebarp  heel  uponwhich  tteahteret™hiroaaH 

8i        „Pre»arved  forgotten  mv.tery.    Thw.  i.  another  peooli^t,  Ue.  nnder  the  centre  of  the  heel  of  tb. ^oot,  mOt 

greeobeana  -115       „2d.       -0  19     5  of  the  angle  which  I  forgot  to  mention  :  it  oan  be  *>   tbB.A™"]0.'n    '?d  jV'J    VHShSul 

2-8!     „  dried  white  drawn  by  ordinary  Enolidaan  geometry,  and  the  where  the  blade  extend,  baokwarda  behind  the 

beam           -  So      „   W2d.  =  0  11    8  problem  i.  the  only  one  I  know  in  maxima  and  beel.    The  blade  air*  promote  from  tho^^raore 

17-8      „  poUtoe.           =594      ,,   0'81d.  -  0  15    4  minim*  whioh   oan  be  ao    aolved,  exoepUng,  of  *»  the  heel  than  the  toe,  giving  the  Ikatt  a  pin* 

0'32      „  kidney  fat      —  12      „  4Jd.     —044  oourae,  thoae  problem*  whoa*  aolntion*  are  obviona, 

0-53      „  barley             =  17}    „   203d.  —  0    8    0  *nd  therefore  we  get  rid  of  the  difficulty  that  the 

0-32      „  aalt                 -  12      „   l'OSd.  =011  differential  oaloulua  waa  not  invented  in  thoae 

0-16      „  flour                 —     6       „    l'G6d.  —  0    0  10  daya.    At  any  rate,  my  theory  is  aa  likely  to  be 

0-16      „  onion.              —     6       „   0'60d.  —  0    0    8  correct  u  the  curium  apeoolatioQ*  of  Prof.  Piacxi 

Seaaordng   0    0    8  Smyth  and  hie  follower.,  who  eeem  to  find  aermona 

in  every  atone  of  the  Great  Pyramid. 

Total £8    6    4  It  will  be  obeerved  that  if  the  circle  inscribed 

or  per  head  3*7d.  in  the  triangle  i.  *  m*ximnm,  the  sphere  inscribed 

Thi.  doe.  not  include  was**,  Ere,  wear  and  tear  in  the  Pyramid  is  alio  a  maximum,  whioh  add.  to 

Intereat,  ic  the  interest  of  the  oeao.               K.I.O.B.,  Bath. 

It  would  be  interesting   to  compare  thi.  with  ■ 

airnUar  people'*  oooking  in  England,  a.  alio  to.how  SOKB    IiITTLB  -  KNOWH     PIiAMTfJ     OF  downward*  from  heel  to  toe.    A  heel  atrapanda 

the  onanUty  of  aotual  nntrition  anpplied  per  bead  THa  ..  »loba  MBDIOA."  '™8  *«"*  *™P  «r°»>ng  twioe  over  the  toe,  bird 

by  tne  above  menu,  and  U  auffioient  for  working  ,            ™"  „  *">BA  *"DIOA.  tbe  ikiW  firmly  to  the  f ^  ,nd  „  „,  ,  he-I  ^ 

men.                                                       SulenbarK.  [28739.]  — "  HsuiDBSMCs    Indiods,    of  the  and  two  or  three  sole  (pike,  keep  it  from  aideway 

Tropical  order  "Aaclepiadas,"  a  common  climbing  movement.    Thia  firm  yet  simple  attachment  ■ 

_«•»—      .  ■....    ______     __    ., . weed  found  all  over  India.  necasa»ry,  aa  the  powerful   Pen  stroke  make.—. 

POBOB    AHD    BNBSOT.-TO     "I.BAB,"  The  root,  of  thia  plant  were  very  long  ago  em-  akate  peculiarly  lUWe  to  ehift  on  the  boot    Tb. 

I  OBSERVE  from  letter  28688,  p.  213,  ployed  on  the  Hadraa  coast  aa  a   anb.titnie   for  Dutch,  Americans,  and  Norwegiana  who  rival  oar 

"  "   "       J  to  tha  definition,  of  force  aaruparilla ;  thence  tbey  found  their  way  to  Eog-  Fen  men,  all  u&e  different  skates,  and  claim  theirs 

mo  energy  given  oy  me  on  p.  176  in  reply  to  a  land,  and  were  highly  apoken  of.     For  a  period  of  are  tbe  beat.    Perhaps  their  .katea  auit  their  «tji» 

query  headed  aa  above.    A.  ha  doea  not  state  in  half  a  oentory  thia  aheap  drnghaabeenextenaively  of  skating  beat,  and  all  are   thus  right  In  their 

what  he  considers  the  error  to  lie,  I  will  quote  the  need  in  the  hospitals  of  India,  both  British  and  claim.  See  and  Smart,  who  won  thia  and  last 


[28787.]—: 
lhat"l\B.A 


what  he  considers  the  error  to  lie,  I  will  quote  the  need  in  the  hospitals  of  India,  both  British  and  claim.  See  and  Smart,  who  won  thia  and  last  year. 
following  euthoritiea  for  hi.  information ; — "Force  native,  tbe  trials  of  ita  propertiee  having  proved  International  professional,  and  tha  Bogliahraaa 
is  that  whioh  move,  or  tend,  to  move  a  body,  or    very  satisfactory.      Its  dinretio  operation  ia  very    who  won  the  International  amateur  raoe,  all  rued 


.. ove.  or  tend,  to  move  a  body,  or  very  >eti»faotoiy.     It.  dinritio  operation  _  ...  j  — .  - — .  - 

which  change*  or  tend,  to  change  tbe  motion  of  a  remarkable:  2oa.  inf  need  in  a  pint  of  water,  and  a  akate  called  the  "Standard  Baoor."     Imayadi 

body." — Todhunter.    "It    ia   a  fundamental  fact  allowed  to  oool,  waa  the  quantity  usually  employed  that  the  fnlleat  information  about  Fen  akating  and 

thi t  if  a  particle  were  left  wholly  to  itself  it  would  daily,   and  by  auch  doses  the  discharge  of  urine  akate.  is  given  in  a  book  called  "  Tha  Handbook 

either  continue  at  re.t  or  Would  move  uniformly  in  wa.  [generally  trebled    or    quadrupled.       It  alao  of  Fen  Skating,"  by  N,  and  A.  Goodman. — C  G. 

a  straight  line.    Any  oana*  whioh  changes  or  tend,  aoled  a*  *  diaphoretic  and  tonic,  and  so  inoreaaed  Tebbuti. 

toohange  either    of    theae  states   i.  a  foree.''-  tte  appeUM  that  it  beoame  a  moat  popular  remedy        [648B4.]-Lemon«.-In  Tropical    olim.U.  _* 

Tw_den.    "pn.ppeUe/orce  tout,  cieecapeb  e  mall ,  the  ho*p.itala,  the  pet.ent.  themeelvae  entoeat-  j^  0I  tU  frnit  i*  invaluable  in  purifying  the 

de  prodrure  le  monvement,  on    d'en  modifier  la  wgi-  admhu.trat.on  and  cootinuanoa.     The  teat,  ilood  and  aoting  a.  a  tolvent  of  bile.     Glirttli-I 

nature.   — Drum     et     Fernet.      "  Outer    'kraff  and  Until  of  the  infusion  are  balmy  and  aweet ;  it  -.-.ii-  attendsdiaorder  of  the  liver  in  thoMcW 

verateht  man  eb.n  Alb*  w,  den  B.-^uugjau-  wM  u«d  with  the  moet  decided  benefit  iu  uumer-  "«  Remittent    fever,0'  of     ffi    wfiff  -* 

atand  einea  (freibewegliuhen;  korpera  xu  andern  one  caae.  where  aaruparilla  ia  generaUy  given j  ;„,tab].  aojd  „relltir  alleviatea.      i  earn  Lnfona 

vermag.  — Kreb*.     As  regards  energy  (which   ia  indeed,  Ita  activity  waa  proved  to  be  more  decided.  ..g  D  "  ti,Bt    onirgtu,  iu    combination  with  tha 

■  _.b_i_>__tfin.UddiAI-.  _r__i_ftl  h.,__j^.?_,  ;f;^m-h'.Mhsrr-bs.'^r'hssi^ 

"  F.R.A£."  may  not  approve  of  then  definition.,    ^"S  "**  yet  been  made. Boa.  AfUr  ^minuteting  a  short  oourae  of  the  above, 

but  he  should  know  bettor  than  to  bring  a  charge  MB__M_M_M_ ________  nfl  g^^B  to  me  Buying  ubile  waa  pouring  oat  of 

Of  ignorance  again,!  ft  correspondent  who  adopt*  Bt  ^^    tt,  honrI  at  WQiol,  ,_,  V^^„BB  „t  him  I  "-BOB. 

onoted                         authorise,   u   thoae   above  diff„rat  "&»_  „„,  ltopp&d  b     thVcharl^too       [64887. 

Wm'  T«h»  «™w  w  n  ■    i  „  i ..;     i  n,       ■  .  earthquake,  Profeaaor  Simon    Hawoomb  and  Mr.  turblnea  are  givi 

N.™Ue5ou  T^ni          '  Da""n  V""1™*'  "»*  th'  vtlooiC7 ot  P'WHon  power "    .peoial 

JN  e wcHUenin-Tyne.  o(  tht  ihook  _a,  j  -j^tl.  per  second,  with  a  poaiible  ihould  Bay  make 

error,  positive  or  negative,  of  250ft,  pattern,  the  power  being 

Bspkeiments  carried  out  by  Mr.  H.  Arnold,  w"t*[,,!°„"ubil1  feet  rel 

at  Wiibalmabaven,  .how  that  greater  strength  ia  bead  (12ft.  in  yonr  oase 

[28788.]— UKDES  the  heading  of  "Pure  Math*-  obtained  in  Portland  oam.nt  mortar  by  naing  a  yon  do  not  give  an 

matioa"    1   aent  eume  day.  ago  to  the  ENGLISH  caar*e-gr»iued  sand,  rather  than  a  finer  one  equally  M  water :  it  mig 

Mechanic  an  account  of  some  curious  properties  clean  and  sharp,  and  thia  raault  ia  oonfirmed  by  torrent,     it  n& 

of  the  angi,  So"  10- ;  bat  1  had  no  idea  that  my  aome  recent  experiment*  made  in  the  laboratory  of  "ona.— w.  u,  i  . 

littl.  diMBuve,?  htd  been  anticipated  by  the  great  Cornell  Uni-waity. 
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m  reeda  unit* 


an  procure  the  suitable 

.  knife  to  split,  and  one  of  the  little  iron- 

planeeto  shape  them.  They  an  never  sold 
I7  to  suit  (be  player,  ud  he  hu  to  sorape 
,  usually  at  the  thick  part,  to  soften. — L.  M. 
835.— Manufacture  of  Hubber  Substi- 
1. — I  would  recommend  "  Hammer  "  to  search 
aoords  at  the  Patent  Office  for  the  informs- 
le  requires.  He  might  no  donbt  find  much  in 
volumea  of  this  paper ;  but  it  ii  quite  certain 
f  anyone  discovered  a  useful  substitute  for 
rubber,  or    rather    something  that  could  be 

■neb,  be  would  at  onee  procure  a  patent.  I 
do  doubt  that  if  "Hammer"  advertised  for 

information  he  would  get  it— on  terms,— 
.DOB. 
902.]  —  Pire-l^shtora.  —  Coal-oil,  tar,  the 

oils,  crude  petroleum,  and  several  other 
■  will  do  to  steep  the  blocks  of  wood  in  ;  but 
.  question  whether  it  pays.  Why  not  add  the 
a.,  whan  making  the  fire ;  or  is  it  that  ton 
to  make  a  commercial  article  ?     If  so,  would 


■u  that  it  will  be  very  useful.  Tbe  eold  in- 
3  (make  it  with  raid  boiled  water)  is  a  more 
int  beTerage  than  much  of  the  90-oalled  bitter 
Id  in  London  :  it  ia  certainly  cheaper,  and  is 
aenciaL     I  for  one  am  obliged 

it.— Num.  Dor. 

355.]— Chloride  of  Zinc  and  other 
irlng  Flulfla.  —  I  simply  notice  Mr. 
sley's  rather  weak  attempt  at  criticism  to 
ont  (1)  that  the  information  of  welding  steel 

1  to  Mr.  Maudaley  and  to  me  may  be  "stale, 
dreadfully  stale,"  may  be  "new  and  velu- 
'    a  great  many  other  people.    I 


'.an  "  for  drawi 


needing  tbe  information,  not  for  thoae  t 
1  it  is  "stale,  stale,  dreadfully  stale."- 
:v  \V.  Stanley,  5,  Billson-street,   Popla 


■question.     Hay.  _ 

allowing  questions  ?—  lit.  Ie  it  necessary  for 
latea  to  be  in  close  contact  with  tbe  pipe  or 
1  all  the  way  up  to  the  discharge?  2nd. 
d  this  do  to  raise  water  from  a  well  40ft. 
'  3rd.  Would  not  the  friction  be  ooniider- 
owing  to  ad  many  plates  rubbing  against  the 
all  at  the  same  time  >— Gffi  LIA. 


a  15ft.  abOM  10« 
."     I  am  intormed  by  an  olncer  of  the  Royal 

1  am  in  error :  the  mean  range  ia  about 
6in.— F.R.MET.SOC. 

971.]— Ordnance  Survey  Datum.— The 
ion  of  the  Ordnance  datuimhas  no  bearing  on 
of  the  Old  Duck  sill.  The  Old  Dock  waa 
up  in  the  year  1827;  but  tbe  level  of  the 
iaa  always  been  used  as  the  datum  for  the 
tide- tables  and  obarta  at  Liverpool,  and  iti 
ion  ia  still  rigidly  preserved  on  a  marble  slab 
ted  in  the  east  wall  of  the  Canning  Dock. 
Drdoance  datum  it  the  level  of  mean  tidea  at 

CI  obtained  from  the  records  of  the  eelf- 
J  tide  gauge  on  George's  Pier,  and  U 
in.  above  the  datum  of  the  Old  Dock  sill.— 
.J. 

013.]-  -Marine  Boiler.— The  use  of  salt 
:  in  the  boiler  will  tend  to  promote  very  rapid 
lion,  and  should  be  discouraged  where  pos- 
Wbere  it  cannot  well  be  avoided  great  cam 
;  management  of  tbe  boiler  should  be  eier- 
and  frequent  cleaning  inaieted  upon,  ao  aa  to 
I  egainet  excessive  depoaita  and  consequent 


y  City. 

019.]— Gas-Biiglne.-  - I  have  not  seen  an 
e  made  from  Dorrington's  castings  ;  but  ae  I 
r  from  your  reply  it  ia  made  on  the  non- 
ression  principle,  I  should  say  you  cannot 
!rt  it  into  a  compression  engine  without  more 
ile,  and  expense  too,  than  you  would  incur  to 
railings  especially  made  for  a  compression 
e.  1  should  recommend  (if  it  ia  possible)  to 
ben  the  stroke  to  at  least  twice  the  diameter, 
■  more.  Sketch  and  description  of  governor 
week.— Enc;i>-  eeb,  St.  Mary  Oh.,  Torquay. 

027.] — Perspective.— The  original  question 
it  appear  to  me  to  refer  to  panoramic  reprs- 
tion,  or  to  any  but  the  ordinary  perspective  on 
w.  In  the  case  I  alluded  to,  if  1  B  0  are 
upright  equal  pasta  on  level  ground,  in  a 
•T  plana,  and  F  the  picture  plane,  or  baa*  of 


the  cone  parallel  to  the  plane  of  tbe  poets,  it  ia 
"'"rar,  however  much  smaller  A  and  C  may  appear 
„  tbe  eye  than  B,  owing  to  the  angle  subtended 
by  them  being  less  than  that  subtended  by  B,  the 

notation  of  tbe  poats  on  the  picture  plane 

show  the  same  proportional  diminution,  aa 


-  about  621b.    I  a 

word   "absolute";  it  ia  sometimes  taken  aa  being 
the  boiler- pleasure  (aa  per  gauge),  and  sometimes 
gauge-pi 

j_tr-   - 

In  the  0: 

other     632.      Your     calculation     by  Armstrong's 

rale  appears   correct,  bat  the  formula  should  be 

(■■Mr»»«)«M  .  M  ItuUU  „,  _ 


tbey  subtend  the  same  angles ;  consequently,  what- 
ever bending  the  sky-line  ABC  may  appear  to 
have  to  the  eye  on  each  aide  of  B,  the  same  bending; 
will  the  line  a  b  c  seem  to  have  on  each  side  of  A. 
But  A  BCis  a  straight  line,  as  is  also  sic.  This, 
I  think,  will  satisfy  "Art  Stndant"  that  there  ie 
no  occasion  to  represent  the  bending  except  by  a 
straight  line.  Aa  soon  as  tbe  picture  plane  ceases 
to  be  parallel  to  tbe  front  of  tbe  houses,  though 
still  vertical,  angular  perspective  comes  In,  and  the 
sloping  of  the  horizontal  lines  to  their  respective 
vanishing  points  is  apparent.  Bnt  here,  as  before, 
straight  lines  must  be  represented  by  straight 
lines.— G.  G.  B. 

[66040.]— ftMJn  BuKlne.— L.  Terry's  inquiry 
is  not  quite  clear,  though  I  presume  that  be  wants 
to  know  wbat  tbe  water  or  steam  conaumpticn  of 
his  engine  will  be.  Tbe  data  given,  bowever,  are 
not  sufficient.  If  he  will  consult  any  one  of 
several  books  on  indicator  prao tine,  such  aa,  for 
example,  Chaa.T.  Porter's  work  on  "  The  Ricbsrds' 
Steam-Engine  Indicator,"  he  will  find  the  method 
of  computing  steam  consumption  from  an  indicator 
card  very  dearly  explained. — A.  8.,  Jersey  Olty. 

[65063.]— Vertical  Sundials).. -In  erect  dials 
declining  east  or  west — 
(1)  Tan.  distance  of  snbatile  from  meridian 

sin.  deoln.  x  ootan.  lat. 


jted.  Taking  the  same  argument  that  I  used 
-jfore— Vis,  grates  6ft.  by  2  76ft.  or  SSsq.ft  to 
eseh  boiler,  giving  an  I.H.I',  of  66,  it  would  require 
ten  boilers  for  the  lower  power  and  twelve  for  the 
higher  power.  In  above  yon  will  notice  I  have 
taken  the  "  16  strokes  par  minute "  as  meaning 
doable  strokes,  or,  in  other  words,  as  revolutions. 
If  compression  takea  place  towards  end  of  stroke, 
boilers  required  would  he  eight  and  ten  respectively. 
T,  C,  Bristol. 

[65096.]-  -Geocentric  I#ougitnde  and  Lati- 
tude.—I  am  obliged  to  "  F.R.A.S."  for  his  replica 
to  my  queries.  As  regards  the  last,  however, 
having  reference  to  the  conversion  of  II. A.  and 
Deo.  into  gao.  long,  and  1st,  he  bss  misunderstood 
—  "-  nnery  had  no  reference  to  long,  and  lat. 
...1..  — t.   1 ...... intrio  long. 


(2)  Tan.  diB.  longitqde   =  — 

(3)  Bin.  height  of  stile  » 


tan.  deoln. 


cosin.lat.x  cosin.  deoln. 


When  tbe  above  calculations  are  made,  "  Iliad  "  or 
John  Greaves  can  dispense  with  logarithms,  and 
proceed  to  construct  their  dials  by  means  of  tbe 
ordinary  dialing  scales  sold  by  mathematical  instru- 
ment makers;  or,  bettor  still,  let  them  make  the 


[65069.] — Atmospherlo  Proaaure. — Though  I 
cannot  apeak  from  experience  in  the  way  of  actual 
teat,  I  think  it  reasonable  to  expeot  collapse  of  the 
four  or  five-foot  copper  ball  floats  under  the  condi- 
tions. With  the  much  smaller  floats  nssd  in  steam 
traps  and  similar  devices,  but,  of  course,  under 
much  greater  pressure,  ooUapae  has  heen  found  a 
vexatious  difficulty,  and  protection  against  it  baa 
been  sought  by  special  means,  enob  as  the  intro- 
duction of  strengthening  rims.  Even  these  have 
not  always  proved  entirely  satisfaotory. — A.  8., 
Jersey  City. 


but  will  point  out  that  he  just  manages  to  get  the 
roof  to  stand  in  a  dead  calm,  and  allows  nothing 
for  wind  pressure  or  possible  snow, — T.  C,  Bristol. 
[  CS088.]— Coffee- Maker.— Allow  ma  to  sincerely 
thank  the  five  correspondents  who  answered  above 
query,  I  may  state  that  I  heated  the  coffee-maker 
by  means  of  a  small  Bunsen  burner  applied  directly 
underneath  it,  which  failed  to  answer  on  account 
of  tbe  steam  generated  finding  its  way  out  of  the 
pipe  instead  of  the  infusion  of  coffee.  I  am  now 
going  to  try  a  gas  burner  blank  in  the  centre,  with 
a  row  of  small  holes  round  tbe  circumference,  so 
that  the  beat  will  be  applied  higher  up  the  sides, 
in  the  same  way  that  the  flame  of  the  spirit  was, 
With  which  I  have  succeeded.— Bhust. 

i 66093.1— Engine.— My  apologies  are  due  to 
dvioe  for  the  error  fn  area  I  made  in  my 
hurry.  I  appear  to  have  given  the  circumference 
instead.  Area  of  48in.  diem,  is  lfl09-5nq.in.,  ao  that 
power  -  "0»«  *  1 1*  3  *  16  _  I5.8LH  j,,  tot  ^ 
^  83,000 

effective  pound  pressure  on  tbe  piston.  If  boiler 
pressure  It  601b.,  the  effective  average  pressure, 
deducting  S^lb.  for  back  pressure  in   condenser, 


pressure  (as  per  gauge),  and  sometimes 
re-preasure,  plus  151b.  If  boiler  gauge 
e  average  pressure  wonld  be  about  401b, 


and  lat.  of  celestial  bodies.  I  wished  to  know  if 
there  existed  any  tables  for  the  ready  conversion 
of  the  R.  A.  and  Dec.  of  a  celestial  body  into  Its 

Kdc.  long.end  lat.?  This  conversion  can,  of  course, 
worked  out  by  spherical  trigonometry,  and  apart 
from  the  alight  disturbance  occasioned  by  the  vary- 
ing obi  lenity  of  the  Ecliptic,  a  given  R. A. and  Dec. 
always  corresponds  to  a  given  long,  and  1st. ;  and 
I  am  desirous  of  knowing  whether  tbers  exist  any 
tablea  in  which  these  results  are  set  forth  without 
the  labour  of  calculation  in  each   instance.—  FlSS- 


[«5113.]— Shafting  Boilers  for  Wringing 
Machines.— If  "Dublin  Subscriber"  means  the 
rollers  of  the  ordinary  wringing  and  mangling 
machines,  he  osn  do  it  as  follows,  without  any 
screw  tackle :— Pat  old  rollers  in  lathe,  torn  them 
down  to  spindle  an  inch  or  two  from  the  ends  to 
,pe  the  rings  and  wedgea,  then  knock  off  ends  of 


_r ia  bent  (they  generally  are),  make  it  hot, 

straighten  it,  and  get  it  to  run  true,  particularly 
where  bearings  run.  If  square  spindle,  bore  hole 
through  centre  of  wood  (sycamore  ia  the  beat)  half 
way  from  each  end,  eighth  of  an  inch  larger  than 
the  flat  of  spindle.  Then  get  piece  of  square  iron 
(longer  than  roller),  and  eighth  of  an  inch  smaller 
than  spindle ;  get  it  hot  and  burn  out  the  hole 
square,  taking  oare  not  to  make  the  hole  too  large ; 
then  drive  in  spindle  with  copper  or  white  metal 
hammer,  turn  off  ends  to  length,  recess  the  rings 
in  and  drive  wedges  in  between  rings  and  apindle  : 
then  turn  roller  to  proper  aiie.  If  spindle  rnosout 
of  truth  after  fixing,  you  can  straighten  it  by 
means  of  copper  hammer. — P.  J.  W. 

[65126.]  —  Harmony.  —  In  correcting  the 
"  Harmony  Papers  "  in  Vol.  XIII.,  "  W.  H.  8."  has 
made  two  or  three  mistake*  himself.  First  be 
makes  D  P  A  flat  a  minor  triad,  whereas  it  is 
diminished.  Next,  E  (.1  hi  as  major.  E  G  B  being 
intended,  I  expect.  Again,  in  describing  the 
different  forms  of  tbe  triad,  he  says"  but  never  two 
*  ...  .-...■    Da£   aov   Abont   the 

sharp.    It  is  found  in  the 

_       jn  the  mediant,  dominant,  and 

leading  note.  In  C  minor  it  is  E  flat  G  B  natural. 
Tl  <•  a  Mumul   mmhin.tinn.    I    know;   bnt  then 

iniehed  triad}  being 
ninsnt  tetrad.    The 
_   _  _  ing  to  some  theorists 

(see  Macfarren'a  "SS  Leotorea  on  Harmony  at 
Royal  Institution  "  page  176),  an  imperfect  or  in- 
complete form  of  the  dominant  minor  13th, — HCGH 

[66126.]— Harmony.— To  "  Major."— Have 
you  Stainer's  Harmony  (Norello,  Ewer,  and  Co.'a 
Music  Primers,  2s.)?  If  not,  get  it.  Mr.  Grey's 
reply  (p.  199)  is,  I  fear,  much  too  clever  for  you.  We 
must  disagree  with  him  when  he  says,  "  In  tbe  key 
of  G  minor  the  triad  borne  by  6  is  major,"  It  is 
so  only  when  the  third— B  flat— is  raised.  Nor- 
mally, it  Is  G  B  flat  D  (the  triad  minor  on  the 
tonic  of  G  minor)  ;  bnt  witb  the  raised  third  it  is 
G  B  natural  D  (the  triad-major  on  the  tonic  of  G 
major).  If  be  tells  us  that  in  the  scale  of  C 
minor  B  is  always  natural  (that  ia,  aa  you  will 
understand  later,  a  major  third  from  G),  we  must 
again  differ.  If  that  ware  so,  the  triad  npon  E 
[E  flat  is  the  proper  name),  in  tha  scale  under  con- 
sideration, would  be  E  flat  G  B  natural,  an 
augmented  triad.  Aa  you  will  learn,  it  is  usual  to 
designate  intervals  leaa  than  major  by  half  a  tone 
minor,  and  lees  than  minor  by  halt  a  tone, 
diminished.  Ho  our  friend  in  the  Tyneside  ia 
again  slightly  at  fault  when  he  calls  D  P  A  flat 
and  B  natural D  P  "  AinAnSa'ojA"  irf»i»~ » »>sm* 


an  imperfect  form 
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"  imperfeot "  would  be  mmt  truthful. — PhILO- 

-  Cooling  Water  for  Engine.—  An 
vacuum  it  10!°  tad  givei  off 
I  lib.  pressure  above  pnre 
vacuum  ling,  thus  causing,  theoretically,  only 
141b.  Instead  of  161b.  of  ■  vacuum  inside  the  oou- 
daDMr,  it  ia  advisable  Dot  to  deliver  the  water 
from  hot  well  at  more  than  100",  although  cues  are 
known  where  it  ia  delivered  at  as  much  M  150",  and 
■till  yielding,  practically,  an  average  vacuum  of 
8,1b.,  the  injection  water  being  at  122°,  But  the 
beat  practical  results  are  obtained  with  injection 
water  at  60"  and  hot  well  at  100s,  requiring  thirty 
time*  th*  quantity  of  water  evaporated  in  the 
boiler  for  oondanaing  purpose*.  Your  engine  uses 
perbap*  nme  40  oub'-  * — •  -»—--—-  i  ■■  -  ■ 
per  hoar,  and  thai  w 
eubia  feet  per  1 


i  of  water  **  bailer  feed 
old  require  »o  x  80  -  1.200 

ir  condensing.     A  24  hours' 


poaaible  way  of  cooling  imall  quantitiee  might  be 
by  elevating  the  water  from  hot  well  by  a  special 
pump  to  about  20ft.  high,  and  allowing  it  to  paai 
through  sieve*  and  over  inclined  lurfaoei,  and 
finally  falling  to  the  tank  ;  hot,  oonfioed  as  your 
Bpaoe  ia,  and  considering  the  power  required  to 
elevate  the  water,  and  the  very  questionable  point 
of  its  having  after  all  sufficiently  cooled,  it  will  be 
the  better  way  to  compound  yoar  engine  and  nte 
it,  aa  hitherto,  a*  nou-oondsnaing,  applying  a  good 
feed  water-beater,  an  eoonomiaar  for  heating,  to 
highest  poaaible  point.  Small  quantities  of  water 
from  condenser  may  be  oooled  by  elevating  it  to 
the  roof  gutter*  of  factory  and  allowing  it  to  oir- 
enlata  along  thorn  and  through  sieves,  and  to  fall 
On  to  inclined  surfaces  in  the  form  of  rain ;  bnt 
JOB  could  at  moat  deal  in  this  way  with  I-loth  only 
of  the  quantity  yon  require.— MiRiBNHBBQ. 

[65141.]—  Waton  Springe,— The  oolonrofthe 
paper  merely  indicates  the  Arm  ;  bnt  the  higher 
the  Dumber*  are,  the  stronger  the  spring. — W.  D. 

[66143.]— Storage  Oella.— Hitting  exactly  the 
right  oonsisteney  of  the  pasta  is  one  great  point  in 
making  it  hold  in.  This  can  only  be  got  by  trial* ; 
but  it  has  to  be  a  good  stiff  paste.  Next,  the 
shape  of  the  boles  in  the  plates  tils  a  good  deal  to 
do  with  it.  If  they  are  made  like  two  oonas  joined 
at  their  points,  and  the  bases  on  the  side*  of  the 
plates,  the  paste  cannot  fall— Albas. 

[65144.]— Engine  Query.— The  actual  power 
of  your  horizontal  angina  ia  S.ff,H.P.,  found  by  the 
following  rule.  Multiply  area  of  cylinder  in  square 
inches  by  effective  pressure  In  pounds  per  square 
inch,  minus  Sib.  for  friction,  and  by  speed  of  piston 

Infest  per  minntr     *"-=j-  ■■-■■  ---■>----  •- <■.»« 

and  the  quotient  1 
BlBD,  Brandon. 


[6S144V 
Bristol,"  1 


23    x  : 


.    stroke,    nearly. 

l*j  -201.H.P. 


[66144.  ]-»ngln*    Quwy.— "T.  C,   Bristol," 

has  made  a  nice  slip  by  using  the  oiroumferenoe  for 
the  area.    How  tha  H.P,  or  work  done  accurately 


ubooo  "/ 

A  n  area,  p  —  steam  pressure,  n  ■■  number  of  re 
a  —  space  described  by  piston  before  cutoff  = 
stroke,  i  -  length  of  stroke,  log.,  -  -  =  log.  2  -  '6 
-    HJP   -  S'  x  'ISH  X  30  x  HO  x  ■»  X  1-693  ) 


Slide-ruling    or    multiplying    out    we    get    H.P. 

-  1Q-B2.-M.  I.  C.  E. 

[65144.]—  Savin*  Query.-.The  mean  pressure 

upon  ths  piston  ia  approximately  251b.  per  square 
inoh,  as  yon  cat  off  at  half-stroke,  and  the  requisite 
formula  is — 

*'J£*  -  ""•• 

A  —  area  of  piston  in  square  inches. 
P  n  mean  pressors  per  square  inch. 
S  -  apeed  of  piston  in  fast  per  miuut*. 
In  your  oase,  A  -  65-9.  P  -  26,  and  8  =  140  x  2 

-  230. 

659  X  26  x  280  _  ,8.9H  p 

— Frbdk..  Walkeb  and  Hyde. 

4.]-  -Knglne     Query.— If   lg   801b.  tbia 


of  admission,  and  not  merely  the  holler  preasuri. 

(which   it  tlwtyt   with    saturated   steam,  and  so 
mumeoAMce  very  comidenblj  more  than  is  a  rail  - 


7  *  (*  +  l9  "t-  It) 


In  which  p  the  mean  pressure,  p'  the  initial  or  id- 
mission  preesurs  per  square  inoh,  I  the  length  of 
-*— S,  and  l>  that  part  of  *L-  "     L 

e  piston 

p  =  80  x  - '  x  (1  +  -6931472)  -  3811b. 
Deducting  atmospherio   resistance  =  151h.  remains 
nett.  23'llb.  per  square  inch  of  piston,     Then  for 

LH>— 

(8'  X  -7854)  x  23-1  x  (12  x  2  x  140)  =  9'85 
of  which  from  50  to  75  per  cent,  may  bs  considered 
as  effective  or  brake  II. P.,  according  to  quality  of 
Gniab  and  material*.    A  simple  rule  for  ordinary 


opinion,  from  the  appearance  of  your  d  _ 
that  yon  have  arranged  the  indicator  eord  in  si 
a  manner  that  it  exerts  a  side  strain  opon  the  incu 
oator.  This  should  be  rectified  in  future  diagrams 
and  cord  led  straight  from  guide-pnlleys  on  dross 
baas  to  radius  rod,  or  other  point  of  motion.  There 
appesrs  to  be  nothing  amiie  save  the  leaky  valves; 
if  this  ia  remedied  the  fall  of  pressure  after  ont-off 
will  be  regular,  and  the  vacuum  better  at  eom- 
menoement  of  return  stroke.— Fkbdz.  Wild! 
AND  HYDE,  4,  Little  Moorfielde. 

[65156.1  Blectrlo  Bella.— It  is  Dot  possible  tc 
arrange  the  bells  on  ths  two  wires  in  the  manner 
you  describe,  but  the  accompanying  diagram  will 
show  yon  the  best  method  of  connecting  them  up 
to  meet  your  requirement*.  Double-oontaot  pushes 
of  ths  form  described  on  page  380  of  last  volums 


mnst  be  used,  and  the  e 


3  should  be  of  the 


bell*  A  and  B,  while  poah  O  will  ring  bell*  C  ai 


oou-oonds using  single-cylinder  engines.  Is  to  divide 

" — letej:  of  cylinder  by  2-5,  and  square  the  product 
For  condensing   engine*,  divide  by  2 


and  square  the  product.  This  gii 
H.P.  for  average  conditions,  single  slide-valve, 
220ft.  pieton  apeed,  and  admission  pressurea  of  601b. 
per  square  inch  absolute.  It  it,  of  course,  only 
applicable  for  spproximation  and  rough  estimates. 
By  this  rule,  and  under  these  conditions,  your 
engine  would  be— 

S  t  2-5  -  3-2,  and  3-2  x  8-2  -  10-21H.P. 
Conversely,  the  diameter  of  cylinder  for  an  engine 
of  a  given  I.H.P.  may  be  found  by  extracting  the 
•quart!  root  of  H.P,,  and  multiplying  by  2-5  for 
non-oondensing,   and  by  2  for  condensing  engin- 


itesd  of  area  in  this  reply  also.    The  area  of 
Bin.  dia.  —  60Jin.,  or  double  what  I  gave,  so  that 

Ewer  will  also  be  double,  or,  say.  81  to  91. H.P.     I 
ve  allowed  for  losses  between  boiler  and  piston, 
— T.O.,  Bristol. 

[66145.]— Automatln  Tank  Filler.  — Make 
your  lever  with  a  knuckle  joint  sa  shown  at  A, 
which  should  also  be  provided  with  two  curved 
arms,  which  pull  back  tie  spring  B,  when  1 
falls  into  the  position  shown  by  dotted  II 
ahow*  the  arrangement  viewed  from  front,  where 


,*-□ 


tbe  two  arm*  are  behind  cross-bar  on  spring  in  the 
act  of  pulling  it  forward.  Tha  stop  1)  is  to  pre- 
vent the  valve  getting  out  of  its  place ;  let  ths 
tooth  B  form  a  square  oornsr ;  don't  V  it  out  like 
a  ratchet  wheel,  or  the  lever  will  not  release  the 

[65164.]  —  Beam    Blowing     Bnglue. 
valves  appear  to  be  leaky,  both  ou  steam  am 
haust  side*.     The  leakage  on  latter  ia  serious, 
reduces  th*  vacuum  very  materially.    We  are  of 


B  ;  but  when  the  arm  of  the  awitoh  is  mi 
A  and  O  will  ring  separately.— F.  C. 
Brighton. 

[65155.]— Bleotrlo    Bella.  -I     send 
which  works  under  the  conditions  you 


AlXtor, 
dhwrssi. 


With  iwiteh  8  "  on  "        P  ring*  A  and  & 
O  rings  B  and  C. 
With  iwiteh  S  "  off  "       P  ring*  A. 
O  rings  C. 
It  trill  be  seen  that  a  special  key  or  posh  la  » 
quired,    technically    known  a*   a   "back  cartel 


key,"  with  tbe  addi 

twsan  the  two  fronl. 

The  key  is  pivoted  at  G,  and  the  spring  ksMs  tha 

back  part  normally  in  oontaot  with  send  F.    O* 

depressing  key,  the  front  contact,  the  tongas  passs, 

and  stud  D  are  all  together,  while  oontaot  at  F  a 

broken.— W.  PEBBBN-llATCOCK,  AJJ.T.K. 

[05167.]— Induction  OolL— "  Steam  "  aoaU 
require  to  state  more  fully  what  be  wants  hw  soil 
to  do  before  snyone  can  anawer  all  his  qesstios" 
satisfactorily.  The  following  general  hint*  (row 
s  nsw  contributor  may,  however,  be  ns*faL  It 
Mil  ia  merely  to  give  "shocks,"  then  two 
9  of  No.   1G    for  primary,  Md  for  issDOitirj 


BN0LI8H  MBOHAN10  AND  WORLD  OP  BOIBNOE  ■  No.  1,207. 


241 


from  No.  26  to  No.  36  will  rait.  A  pint 
mute  will  work  Utah   *   machine  easily.     Au 

flanges,  that  ii  entirely  a  matter  of  tut*  ; 
the  noil  ii  required  to  give  long  sparks  or  to 
leisiler  tubes  the  bobbin  should  be  wound 
ouny  layers  (fifteen  or  more)  of  No.  86  sllk- 
d,  with    careful    insulation.    More  battery 

will  also  be  required.  In  this  case  I  leave 
tails  to  experts  like  Mr.  Bottone.  I  would 
fier  advice  on  two  points — (1)  Do  not  pnt 
scondary  than,  asy,  lib.  of  So.  36  on  any 
i  not  in  Motions ;  (2)  keep  tbe  lest  layers  of 
lary  well  away  from  tbe  binding-screw  con- 
'.  with  the  first  layer,  to  avoid,  spsrking 
working  with  a  powerful  onrrent.  That  oan 
ic  in  either  of  two  ways— (1)  If  A,  Fig.  1, 


neeted  to  first  layer  of  HwsgMj,  nuu  u 
:yer,  then  keep  wire  well  bask  from  A;  a 

flange  on  tbe  bobbin  wilt  also  help 
une  direction.  (2)  Pnt  a  small  bind*. 
crew  at  C,  where  the  secondary  wire 
,  end  make  A  a  mere  dummy,  not 
in  wood,  and  quite  unconnected  with  wire. 
u i  to  the  condenser.  From  my  own  experi- 
.  have  come  to  the  conclusion  that  the  action 

Condenser  is  Dot  jet  fully  understood.  I 
f  construct  my  coils  with  a  simple  "out- 
iO  that  the  machine  may  be  nsed  either  with 
ndenser  or  without  it.  This  is  very  inter- 
.  My  experience  is  as  follows :— With  small 
nd  small  battery  power,  such  as  would  be 
ir  "  shocks,"  the  condenser  makes  little  Or 
.•rence  to   the   physiological  eflect.    Even 

coil  of  some  size  the  same  is  trne.  With 
ooil  and  a  powerful  current,  of  eonrse,  I 
lot  experimented  physiologically;    bnt   the 


land,  the  oondens 


is  of  ic 


ind  yon  will  he  delighted  with  what  tod 
»ereby  learn.  For  regulator  a  brass  tubs  is 
.be  arrangement  is  difficult  to  make,  and  it 
s  the  effect  of  tbe  core.  Uk  a  water  regu- 
but  tbe  glass-tube  form  is  a  humbug.  The 
ing  (see  Fig.  2)  is  simple  and  very  hsndy ; 


om  yonr  china  merchant  an  old-fashioned 
rough  (about  Sin.  by  IBin.  by  Hin.)  snob  as 
o  be  employed  lor  holding  Sowers  on  a 
-table.  Mount  two  bridges  on  this,  one 
ind  one   movable,   with    wires   to  dip  into 


If    I 


3  of  salt  in  the  water  will 
re  its  conductivity.— TBACHEK,  CD. 
58.]— Model  Qsa-Jfna-lne.— If  those  cor- 
denti  who  have  not  tbonght  it  possible  to 
mall  gss-engine  to  work  will  look  in  at  the 
*  of  Messrs.  Merry  weather's  fire-c 
Long-sore,  they    will    (unless  It  ha* 

'J  '•     '""* .  small  gas  and  putr    ' 

The   cylinder    i 

-._,  2(iD.    Ithasdont 

very  heavy  flywheel.— C.  H,  B 
58.]-Gai-Bne;£a«.— The  engine  illustrated 
to  work,  though  it  does  not  represent  a  good 
f  gas-engine.  The  defective  portion  seems 
the  igniter,  which  you  should  modify  by 
eg  a  oast-iron  box,  with  slide,  to  the  opening 


I  by; 


c  tbe  e 


ie  shielded  by  a  plate.  This  modification 
uot  be  costly  and  yon  would  then  be  able  to 
the  engine.— Freds.  Walker  and  HVDE, 
!e  Moorfields,  B.C. 

58.]— Oaa-Buelno.— Disoard  all  clack  and 
-'     i  for  the  admission  of  gas  and  air,  and 


the  pi 


lone  the 


a: 


irge  j  you  can  then  make  sura  of  getting  th 
proportions.    The  I.R.  valve  with  a  LttL 


that  you  may  get  too  maob  air  one  time  and  too 
much  gas  another.  Th*  igniting  apparatus  is  also 
very  uncertain,  the  jet  not  being  in  the  right  poti- 
tion,  and  too  far  away  from  the  opening  in  tbe  cap. 
When  the  piston  uncovers  the  passage,  and  thi 
flame  of  igniting-jet  is  drawn  towards  the  vslve, 
a  stream  of  air  is  also  drawn  in,  and  sweeps  awsj 
the  explosive  mixture  before  tbe  flame  reaches  it, 
thus  censing  a  "  miss-fire,"  at  other  times  mski 
the  explosion  late.  A  bettor  plan  would  be 
invert  the  gaa-jet  or  burner,  so  as  to  keep  it  just 
above,  clear  of  the  opening,  and  inclined  down- 
wards towards  it,  and  In  the  upper  part  of  the 
brass  cap  insert  a  small  jet,  opening  inside  the 
valve.  This  would  have  the  effect  of  charging  tb< 
orifice  witb  gas,  which  would  be  ignited  by  tin 
outside  flame,  and  a  body  6f  Same  would  be  drawn 
into  the  cylinder  immsdistely  the  piston  in  its 
ascent  uncovered  tbe  opening  into  the  igniting 
valve  or  chamber.  These  suggestions  I  leave  tc 
yonr  inventive  abilities  to  put  into  practice  — 
ENGINEER,  fit.  Mary  Ch,  Torquay. 


stated  with  reference  to  this  problem  is  :  th! 
pull  of  lib.  stretches  a  piece  of  elastic  36in.  long 
2in.,  it  will  stretch  the  same  piece  when  IBin.  long 
■in.  The  vertical  component  of  th*  stretoh  of  half 
the  length  of  the  rope  is  correctly  stated  ■ 
(tan.  a  —  sin.  a),  and  as  each  inch  of  stretch  __ 
half -length  is  produced  by  lib.,  this  expression  also 
represent*  pounds,  and  must  be  equated  to  the  half 
weight  suspended  at  the  middle,  that  is'"  *" 
that— 

ton.  a  -  aio.  a  — ,',,  Instead  of  ft, 
from  which  it  will  be  found  that  the  deflection  of 
rope  in  centre  is  31716in,-    M.I.C.E.,  Bath. 

[65163.]— Electro -Motor,  Bavoralns;.— To 
Mb.  Bottone.— Any  device,  whereby  the  direc- 
tion in  which  the  current  enter*  the  armatnre  is 
altered  without  changing  the  direction  of  th* 
current  In  the  F.M.'s.,  will  do  this.  Below  is 
figured  the  ordinary  Reckenzsnn's  reversing  gear, 


where  A  is  the  commutator,  B  B  the  brushes  in 
contact  with  it.  On  turning  the  lever  C  over  to 
tha  left,  the    little    rollers    D  D  slid*  along  tbe 

Eivoted  carriers,  by  so  doing  removing  the  brushes 
:  B  from  contact,  at  th*  same  time  causing  B'  B' 
to  touch  the  commutator.  A  commutator  having 
its  segment*  arranged  in  a  spiral  fashion  round  its 
axis  can  be  made  to  reverse  onrrent,  and,  conse- 
quently, rotation,  by  simply  sliding  the  brushes 
along  its  length.  This  latter  device  i*  dne  to  Prof. 
Silvanni  Thompson.— 3.  Bottone. 

[65164.]— Hot  Bruin*;.— You  must  have  tbe 
article  very  hot  when  you  put  on  the  bras*  turn- 
ing* or  Slings,  previously  mixed  with  borax  and 
-iter.  Chief  points  to  look  to  are  that  the  joint 
._  perfectly  clean,  and  that  there  is  enough  heat. 
If  yon  are  braiing  two  piece*  of  braes,  yon  will 


[65 169.  J — Lev*i. — Divide  longer  by  shorter  arm; 
quotient  will  be  proportion  of  power  to  weight. 

Thus,  if  yon  have  one  weight,  A,  lib.,  just  lin. 
from  centre,  and  soother.  B,  1,  from  centre,  on  the 
opposite  tide,  then  to  balance,  B  must  be  two- 
thirds  of  A.  If  yon  move  B  another  ,in,  it  will 
be  tbe  half  of  A;  another  gin.  will  make  it  two- 
fifths  of  A  ;  next  gin.  makes  one-third,  and  so  on. 

[65171.]—  Evaporation.  —  This  will  depend 
upon  temperature  of  liquid  and  pressure,  and  espe- 
cially temperature  of  steam  used.  To  evaporate 
1001b.  of  water  from  60°  require*,  first,  to  raise  to 
boiling  point  (212  -61)  x  100  =  15,200  pound- 
degrees  ;  and,  teoond,  to  evaporate  from  boiling 
point,  'Jiiii-6  >:  100  -  96,660  pound-degrees,  or,  to- 
gether, lll.silu  pound-degrees.  If  steam  of  301b. 
super,  pressure  of  a  total  heat  of  1107°  ware 
iiijvcU'rl  int.,  tbe  1001b.  of  water  at  00°,  it  would 
require  1,1'JT  -  212  m  985,  and  111,860  4  985  - 
1141b.  of  such  steam.  In  actual  practice  IS 
per  cent,  more  would  be  required  by  reason 
of  tbe  water  carried  over  along  witb  the  steam.  No 
more  steam  should  be  turned  on  than  can  be  con- 
densed by  the  condensing  surface;  and  to  evaporate 
from  2026  you  require  per  1001b.  of  water  evaporated 
par  hour,  with  copper  ooil  and  oopper  jacket,  about 
7(sq.ft.  of  condensing  or  heating  surface,  which 
ought  to  u*e  up  all  your  stesm,  except  perhaps  a 
mere  vapour  arising  from  the  condensed  and  tha 
hot  water  pasting  over  with  the  steam. — MaBIKS- 

[65172.]— Kltobis'B  Bovolvlne;  Mas-net*.- ■ 
There  is  an  advantage  in  using  the  stoutest  tnitable 
wires  on  th*  moving  bar,  not  only  for  tha  general 
reason  quoted  by  "  A.  I.  E.  B  ,  p.  221,  from  my 
book,  but  also  to  prevent  heavy  sparking  at  the 
breaks,  whioh  burn*  and  scatters  the  mercury  at 
the  discharge  of  the  extra  current.  Mr.  Bottone, 
by  an  oversight,  has  reversed  the  relations  of  alia 
of  wire  to  the  B.M.F.  Generally  in  eleotrc-inegDett 
either  fine  Or  large  wire  will  answer  by  varying 
E.M.F.,or  getting  tbe  required  ampere  turne  from 
a  fixed  H.M.F. ;  but  with  rapid  break*  these  are 
beet  obtained  by  th*  amperes  rather  than  tbe  turns. 

[65175.]-  -Oil  Fftlnthnf.— Hunt  waa  born  at 
Liverpool  in  1630  and  educated  at  the  collegiate 
school  there.  He  first  exhibited  in  tbe  Royal 
Academy  in  1864,  and  his  picture  wes"Sty«head 
Pass,  Cumberland,"— W.  D. 

[65177.]  —  Methyl  Orange  Indicator  — 
Brrata.— For  NsOHyC10,  read  NaOH,Cig.  For 
Thompson,      read      Thomson. -NO      8  Hi.,     alim 

Chemist. 

[to  177.)— Methyl  Orange  Indicator.— To 
"N.OSIQ." — I  thank  you  very  mnch  for  your  ex- 
cellent reply  to  my  query  ;  it  is  so  different  from 
the  generality  of  answers,  as  the  usual  denire  seem* 
to  be  to  appear  to  say  much  while  committing  one- 
self to  nothing  in  particular.  Hay  I  ask  you  what 
indicator  you  think  best  to  use  with  H,C,0,r  I 
have  prepared  two  solutions  direct — via.,  rIa,CO, 
and  H,C,0„  and  wish  to  titrate  One  with  th* 
other.— Young  Anal  r  ST. 

[65178.]— HydxMtrtlO* :  Centre  of  Pre* 
euro. — Suppose  the  distance  below  surface  to  top 
of  rectangular  plate  ••  D,  and  we  require  to  find 
distance  of  centre  of  pressure  below  top  of  plate, 
which  distance  we  will  call  Z.  Take  a  narrow 
horiiontal  strip  of  width  d  x  (afterwards  supposed 
to  beoome  infinitesimal)  at  any  distance  x  below 
top  of  plate,  then  the  area  of  thi*  strip  is  bdx, 
where  h  is  (he  width  of  plat*,  and  if  we  call  the 
weight  of  one  cubic  foot  of  the  liquid  W,  tbe  ore*- 
'       ■   ipwill  be  W{D+rX)  bdx,  »->-■-- 


sent  of  thi*  pressure  round  O  at  top  of  plat 

■"  -"-*  bythe  length  of  th 

e  strip  will  therefor* 


will  be  pressure   multiplied  by  the   length  of  the 


be  W4{1)  +x)xdx,  or  Wo  (Di+  *■)<!*.  Th* 
sum  of  tbe  moments  of  all  such  stripe  as  make  np 
the  whole  plate  will  then  be  represented  by 

WSADi  +  x*)dx, 
the  limits  of  the  integral  being  o  and  I.    Th*  two 


242 


ENGLISH  MBOHAMO  AMD  WORLD  or  SCIENCE :  Mo.  1,207.  May  1 


■KMI- 


{being  t 

I     3D  +  S? 

■  si>  +  r 


agrees  with  whit  te  ah< 
poae  D  to  be  very  gr< 
second   terms  in  the  nil 


suit,  which  will  be 
But  the  in: 
•In  equal  to  the  whole  pressure  on  the  plate  mul- 
tiplied by  the  urn  Z,  that  is  W  ^D  *£S  bl.Z;  & 

then  two  expressions  ate  pat  ia  the  form  of  an 
equation    (being   equal    to    each    other)    we  get 
It  will  be  seen  that  it  we  put 
on  Z  become!   2'_ ,    which 
dy  known.     Again,  aup- 
r.  and  denomr.  may  be 
■  t,  or  at  great  depths 
rcea  with  the  centre  of 
gravity.— H.I.C.E.,  Bath. 

[G5179.]— Betorts.— I  should  advise  "So  Big." 
lo  place  retort  or  atii!  on  a  sand-hath  and  apply  the 
gu  flame  nnderneato  it.     Luting  would  depend  on 

[fiilol.]— Indlam  Jugglers.  — Aa  your  corre- 
spondent "  G.  G.  B."  intends  to  explain  the  basket 
trick,  I  need  not  take  up  your  apace  further  than 
to  say  that  the  trick  i>  made  far  more  exciting 
when  they  have  a  small  bag  of  blood  tied  to  the 
inaide  of  the  basket,  through  whiuh  the  juggler 
i    the  award  and   bring!  it  out  dripping.— 


ET' 


[0M81.]  — Indian  Jugglers.—  The  Indian 
basket  trick,  like  tbc  Mango-tree  trick,  depends 
apou  momentary  concealment  by  a  blanket.  What 
I  remember  of  it,  and  I  have  aeea  it  pretty  often, 
ia  ai  follow! :— The  conjuror's  four  or  Eva  accom- 
plice!, with  their  paraphernalia,  basket!  of  snakei, 
bag*,  and  other  impedimenta,  aqnat  ia  a  half-ring 

ration  on  their  aide.  About  a  yard  in  front  of  thii 
group  the  juggler  placet  the  baaket,  which  ia  oval, 
and  bulges  out  at  the  bottom  aa  ihown  below.  The 


boy  ia  broaght  forward,  and  feigns  the  greatest 
terror  on  being  directed  to  get  into  the  basket,  but 
ll  eventually  ruthlessly  made  to  enter  it.  The 
opening  ia  then  dosed  with  a  wicker  cover.  The 
eoojuror  now  take*  a  eword,  and  viciously  forcea 
it  through  the  top  aod  aides  of  the  basket  in  several 
direction!,  aarcfully  avoiding  the  boy,  who  u 
enrled  round  the  inside  edge  below.  At  every 
thrust  of  the  weapon  heartrending  and  eioratjistiu;: 
cries  are  heard.  Theee  by  degrees  subside,  ant 
after  a  moan  or  two  all  is  silent  within.  The  hoy 
it  slain.  At  thii  stage  the  conjuror  removea  the 
cover,  and  dexterously  tbrowaalarge  cover  or  cloth 
over  the  baaket.  It  ia  nt  this  moment  the  hvy 
effects  hie  exit,  and  crawls  under  the  blanket 
towards  hia  accomplices  behind  the  basket,  wbc 
assist  hia  retreat./  The  boy's  movement  ia  further 
disguised  by  the  conjuror  beginning  to  tread  the 
blanket  into  the  basket,  which  lie  does  gradually 
making  it  abaks  from  end  to  end  with  great  ooue 
and.  fnsa  over  the  operation.  Before  it  ia  all 
trampled  in  the  boy  ia  concealed  among  the  accom- 

Slices.  The  conjuror  again  puta  the  cover  on  the 
aaket.  which,  apparently  containing  the  dead  body 
of  the  boy  and  the  blanket,  remains  exposed  to  the 
fall  view  of  the  spectators.  To  gain  time  and  to 
divert  attention  he  now  performs  an  attractive  and 
independent  trick.  This  tiniahed  he  returns  to  the 
baaket,  removes  the  cover,  and  slowly  withdraws 
the  blanket,  exposing  it  freely  to  view.  Then 
looking  into  it  ne  evincei  the  moat  lively  surprise 
at  finding  no  traces  of  the  boy.  Finally,  ha  raises 
the  basket,  tarns  it  upside  down,  and  shows  it 
empty  to  the  apeotators.  At  thia  moment  the  boy 
rnna  up  to  him  from  among  the  crowd.  The  trial 
is  well  done,  and  accompanied  by  a  great  deal  of 

Santomime  and  by-play.  But  many  people,  in 
escribing  it,  make  it  more  wonderful  by  forgetting 
to  mention  the  important  part  played  by  the 
blanket.  When  I  bare  aeen  the  trick  performed 
the  basket  was  not  placed  over  the  child  aa  men- 
tioned by  "Eos,"— -apian  which,  if  tbo  blanket  were 
tniis  thrown  over  the  two,  would  make  the  child's 

scribed,  where  the  boy  had  to  escape  from  the  top  ; 

bat  the  trampling  in  of  the  blanket  could  now  be 

omitted.     I  never  noticed  any  excitement  on  the 

part  of  the  mob,  to  whom  it  was  familiar  enough, 

being  of  duly,  ptrht.pt  hourly,  ocottrreno*,    Aitw 


all,  the  aimilar  tricks  performed  in  Europe  are,  in 
-iy  opinion,  quite  as  marvellous.— G.  G.  B. 

[65183.]— Hydraulic*.— I  am  sorry  to    find  I 

rapidly  gave  the  initial  velocity  with  wbi.-h  the 
_;eam  would  first  enter  at  the  lower  end  of  the 
bore-hole,  instead  of  the  required  velocity  of 
■'el  i very  at  top  end  of  bore-hole.    The  delivery  ia 

Jgallons  per  minute.— Frank  Caws,  Sunderland. 
[651 8  1.]  —Practical  Electric  Bell  Fitting.— 

'he  accompanying  sketch  of  a  differential  thermo- 

ieteralarmwill,I  think,  give  "II  Panseroso  "  a 
good  idea  of  ita  mode  of  action.  For  the  minimum 
contact  a  platinum  wire  a  is  fused  into  the  bubble 
4  of  the  tube  c  at  the  required  temperature. 
Another  platinum  wire  J  passes  through  the  india- 
rubber  stopper  t  into  the  other  end  of  tube,  and 
forme  the  maximum  contact,  it  being  adjusted  for 


lutiona  the  engine  is  making  per  mi 
feet  and  multiply  the  sum  by  tbi 


.1 


nd  die 
_  "diac  of 
irned  in  the  edge,  and  substitute  a 
and.— ESCISBBB,  St.  Mary  Ch.,  To; 
['oi:i.>.]— Oorn*    on    Horses'    F. 

lade  easier.  If  von  are  a  ►W-mu  smi' 
are  the  corns  out  clean  till  the  blood 

only  level  the  crust  with  a  nwp.  The 
he  made  very  strong,  anii  fitted  not 
"  eels.  If  your  horse  is  very  lame,  a  b 
I'l.j'er  thm;:.  The  shoes  should  be  t 
le  heels.  If  you  are  a  hone  owner,  r. 
nith  to  follow  tbeaedireetiona.— Vt"i 
[051118.]— Cost  of  H.P.  of  Engine 


angine  is  a  good  weariuc  engii 
>r  nigh  apeeda.  You  will  find 
iwear  by  it  through   thick  ani 

'"I.]  —  Bursting-  Pre  aaure  i 
'Utsting  stress  on  both  these 
supposing  height  and  diameter 


[tiJ-JOl.]— Bursting-  Pressure  o 
Find  the  pressure  at  any  point  due  tL 
that  point.  Yon  may  lake  thii  at  \\ 
leptb  aa  near  enough  (MSit'.b.,  really). 
treasure  ia  evidently  at  the  bottom, 
pressure  on  the  ateel  is — diameter 
-ressure,  as  found  above.    The  abape 

-T,  C,  Bristol. 
ji'.jui.i!.]  —  Boratlng-    Pressure  o 

iil  IJ  =  feat  diameter  outer  ring. 
II  =  feet  total  hear)  of  water  in  t 
C  =  pounds  safe  stress  per  inch 


=  S.Ootllb.    for    cast    iron   in 
20,001b.  in  compression. 

-re  perij 


any  temperature  by  milled  screw  m,  A  third  wire 
n  is  fused  in  the  glass  tube  at  the  bend,  this  wire 
heing  always  in  contact  with  the  mercury.  The 
bulb  h  down  to  the  top  of  the  mercury  ia  filled 
with  spirit.  TT"  are  the  two  terminals,  the  con- 
nections being  shown  by  the  dotted  lines.  Any 
rise  of  temperature  above  (15  will  close  the 
maximum,  woile  any  fall  below  40  will  doae  the 
lot.— F.  C.  Allsop,  Brighton. 


00193.^— Potassium.  — The  method  "  Prin- 
oipis"  quotea  for  the  determination  of  the  above 
element  may  ho  applioable,  but  I  very  much  ques- 
tion it.  1  bare  seen  ill  the  newest  and  latest 
editions  of  to-jks  on  qualitative  and  quantitative 
analysis,  but  in  none  of  them  have  I  seen  the 
above  methods  quoted.  Haa  "  Prinoipin  "  ever 
tried  them?  Perhaps  "T.  L.  W."  has  not  dried 
bis  pletioo-potasaiuin  chloride  properly.  You 
abuuld  beat  yonr  precipitate  to  about  ilil"  C,  or 
even  ISC  will  do  no  harm.  Of  course  a  great  deal 
iiefoda  upon  manipulation,  some  persona  are  not 
born  to  make  correct  chemical  analyses.  The  de- 
termination of  potassium  is  certainly  rather  diffi- 
cult, and  in  my  own  ease  I  never  have  uied 
platinum  chloride.  In  separating  sodium  and 
potassium,  1  first  weigh  as  aulphate,  and  than, 
after  converting  into  chloride,  by  means  of  lead 
acetate  or  baryta,  titrate  with  standard  silver  aolu- 
tion.  If  your  salt  consists  of  a  aulphate.  the  f  ol 
lowing  ia  an  extremely  aimple  method  of  determin- 
ing the  potassium  :  Buil  up  a  weighed  portion  of 
the  sulphate  with  an  excess  of  baryta  water,  then 
pass  carhon  dioxide  through  the  liquid  until  it  in 
thoroughly  saturated,  boil  down  to  about  half  ita 
volume  to  precipitate  any  bicarbonate  formed, 
filter,  wasb,  and  titrate  with  a  normal  acid.  The 
reaction  that  takes  place  is— 

Ba{OH).  +  K.SC-,  =  BaSO,  +  2HOK. 
Each  ce.  of  the  acid  is  equal  'OOlTlgm.  Ka.,0, 
from  which  K  may  eaaily  be  calculated,  This 
method,  I  can  state  from  experience,  gives  good 
results,  and  can  easily  be  performed  in  an  hour.  If 
the  salt  happens  to  be  a  chloride,  you  can  adopt 
the  inditectmetln.il  ci mi giumly  described  fur  sodium 
de term iuationa— namely,  weigh  the  chloride,  and 
then  convert  into  sulphate. — CHEMIST. 

[65193.]  —  Indicator  Diagram  of  Gas- 
Bnglns.— To  teat  the  brake  H.P.,  multiply  the 
ciicwniirMice  "*  If  "beel  by  the  number  of  revo- 


inrface  at  1ft.  head. 
Fhen'D  1  !I  Oft  =  pounds  pressure  on 
ylindcr  1ft.  bight!  level  jH.  Ana'  It* 

=  inches  section  sr.aof  ling  Iftajgattjai 

ind    U"l"a7o'  ^er'ft"  ''■huhu    ■*  <**«• 
ir  at"Vevel  1  if.    1 
vd  I'li'i  -mioiial  t 


■  i.-yliiiil-r 


[05202.]— Keeping  Tube  n 
ordinary  spirit-lamp,  Willi  tin 
each  furnished  with  u  wick,  i 
lamps  used  to  drive  nouVl  lonu 


BOTTOSK. 

[0520-1.]— To  Mr.  F.  C.  Alls-op. 
you  to  double  the  miniW  ■■!  i  .mr 
the  bell  without  a  relay,     liuweve 


.  .j.  ixinnect  up  aa  shown  in  Fig.  65 
ell  will  scarcely  be  sufficient  to  work  th( 

nothing  ii  gained  by  cutting  down  tht 
iwer.— F.  C.  AMJSOP,  Brighton. 
] -  Enamelling.— If  "Artilt"  will  ml 
with  » little  powde red  talc  before  coitinj 
dion,  I  think  he  will  find  no  difficulty  ii 

■  print  to  strip  whin  dry.— TALC. 

| — Enamelling. — The  glees  should  be 
am  the  centre,  ptevion*  to  costing  with 
with  powdered  French  chalk,  omitting 
□  of  the  glue,  or  the  print  will  not  strip 
:ly.  About  three  to  four  drops  of  alitor 
lerally  recommended  to  be  added  to  euh 
plain  collod  ion .— J.  W.  H. 
— Enamelling. — I  gave  the  prooeu  in 
."  some  time  since,  bnt  will  go  over  it 
"  Artist' i  "  benefit.  Get  piste  glut  jin. 
round  than  the  prints,  clem  very  oere- 
i  chamois  ehin,  powder  over  with  talc  end 

■  oil,  ponr  on  the  enamel  collodion  in  the 
H  ia  done  in  the  wet  prooeu,  allow  it  to 

warm  the  plate  gently  on  a  sand  or  water 
or  on  common  negative  varnish  In  the 
iner  and  allow  it  to  cool.  Dip  the  print 
■olution  Of  Coi'b  gelatine  (lot  to  10),  and 
i  to  the  varnished  enamelled  plate.  Go 
rith  the  back  of  the  forefinger  or  a  soft 

allow  to  dry  for  twelve  honre,  mount  a 
on  to  the  back  of  the  print  in  the  usual 
*  to  dry,  then  ont  all  round  with  a  sharp 
id  the  enamellad  photo,  will  jump  from 
-at  least,  that  ia  my  invariable  axpari- 
3C,  Plymouth. 

]  —  Bnamelliiig  Photos.  —  The  prob- 
are  thttt  yon  are  adding  too  much  castor - 
collodion.  Try  to  rub  the  glass  over  with 
■raffin  wax,  and  then  mb  it  all  off  with  a 
an  flannel.  A  very  good  way  of  glaring 
pus.  which  are  not  to  be  afterward* 
is  to  clean  a  sheet  of  glass,  flood  its 
■iih  clean  water,  soak  the  photo,  in  water, 
— *---<  downwards  on  the  glass  pi''" 
ightly  so  as  to  get  it  in  optical  < 


re '  properly 


[66218.]—  Jnmollo's  Murine  Glass.— I  sup- 
pose this  query  should  be  something  about  solder- 
ing brass,  and  without  seeing  the  parts  it 
easy  to  advise.  If  the  surfaces 
cleaned,  warmed  np,  cleaned  again, 
plied  with  the  chloride  of  sine  flux  or  soldering 
fluid,  I  sea  no  reason  why  the  joint  shonld  not-  be 
made.  There  are  several  reoipee  for  the  black 
-lamal  in  back  volumes.— Nun.  DOB. 

S5219.]— Motor  Dynamo.— To  MK.BOTTONE. 
you  make  a  motor  with  a  6in.  armature,  you 
should  have  a  dynamo  of  at  least  aama  size  and 
equal  power  to  work  it.    If  well  wonnd  as  a  shunt 

dynamo  it  would  give  about  10  amperes  at  B5  volts, 
and  would  require  about  jH.P.  to  drive  it  The 
little  dynamo  described  in  my  book  would  drive  it ; 
'  it  wonld  not  enable  it  to  do  any  useful  work.    It 

mid  require  a  current  of  about  10  amperes  at 
volts  to  develop  its  full  power,  whan  it  would 

va  out  about  JH.P.— S.  Bottone. 

[65221.]— Photographic   Lena.— 1.  Ltraboura' 

uses  do  not  possess  a  high  reputation,  2.  From 
the  focus  given  for  a  half-plate  lane  it  is  probably 


it  lightly  ac 


When  dry  t! 


,'sper  will 
ill  be  found  to  have 

irface.— S.  Hot  tone. 


illy  gh 

I — Compressed  Oxygen. — You  raquira 

lumps  for  this  purpose,  I  shonld  at         " 


-XoBaritbma. — This  will  be  more 
stood  if  we  take  the  original  equation 
the  logarithmic  equation  ia  derived, 

tan.  A  -ain.Ltan.H, 

-he  hour-angle,  L  the  latitude,  and  A 

wish  to  Gad.    If  wa  make  H  •■  90°. 

I     aide  of   the  equation  is  infinite, 

tiple  of  infinity  is  also  infinite,  and 

jst  also  be  90s.    If  the  latitnde  ia  0, 

-or,  A  moat  also  be  0,  whatever  H 

S  that  the  shadow  lines  at  any  hour 

each  other  and   to  the  meridian. 

Lbs  logs  of  both  aide*  we  get — 

-     -=  log.  Bin.  L  +  log.  tan.  H. 

*.    the  right-hand  side   is  infinite, 

lug  is  added  to  infinity  the  result 

consequently  log.  tan.  A  is  infinite, 

an.    A    is  infinite,    and   therefore 

3ra.      If   L   —   0,   we   have    log 

-band    side ;     bnt    the    log.    of 

V,    the  addition  of  log.  tan.  H  tc 

lifferenoe;    hence  the  left  aide 

11  nity,  or  tan,  A  -  0,  or  A  ss  t 

HI .,  Oath. 

for  Porcelain,  —  Ton  can 
uur  pota  by  simply  mixing  some 
«r,  and  applying  with  a  brush. 
is  0  of  lead  to  1  of  flint.  Any 
a.  do  to  fire  them  in.  Ground 
e,  and  felspar  can  be  had  from 
:jd  Mill,  Hanley,  Staffordshire 

Chemist"  or  Mr.  Grey.— ", 
bags  were  steeped  in  solutioi 
ied    in    alcohol    before   use.— 

aer. — Aa  salt-water  contain: 
ns  to  deposit  at  ^,  or  slightly 
yon  may  evaporate  g  of  the 
:M  i:i  .-J,".  C,  Bristol. 
i  Morn  Circuit.— If  thii 
?e  at  p.  226  of  "  Longdon't 
city  to  Railway  Worting," 
iketched,  very  clearly  show- 
Any  one  of  them  can,  of 


leue  it  ienrobabl 
d  suitable  for  lane 


if  the  rapid  rectili 

aoapes  or  groape.  3.  Cut  the  slit  exactly  between 
the  lenses,  i.  Usually  six  stops.  5,  No.  1  about 
F40,  No.  2  about  F30,  No.  3  about  F20,  No.  i 
bout  F  16,  No.  6  about  F  12-6,  and  No.  6  shout 
no.  F10,  ic,  =  the  fosal  length  divided  by 
the  aperture  of  the  atop — B.SC.,  Plymouth. 

[66221.]  —  Frio  to  graphic  Lens.—  L  ere  hours' 
inses  were  nearly  all  of  them  excellent, 
little  quarter-plate  portrait,  which  is  a 
■ay  ;  the  field  boinc  remarkably  flat,  am 
ition  good.  Your  lens  is  a  half-plate,  i 
over  a  plate  6Jin.  by  4}in.  for  portrait  work.  lb 
oes  not  really  need  a  stop  for  this  work ;  but  if 
on  must  pnt  them  in,  a  slit  shonld  be  ont  in  the 
Jiding  tube,  midway  between  the  back  and  front 
combinations.  The  stops  may  vary  in  size  from 
Jin.  to  ljin.— 8.  BOTTONK. 

t 65222.]  — Reservoir.— As  you  have  about 
io  feet  of  water  per  minute,  this  works  on 
between  6  and  7II.P.,  as  you  state.— T.  C,  Brii 

[86222.]— Reservoir.— To  get  7  effective  H.P. 
out  of  Ponoelet  wheel  driven  by  Oft,  head,  you 
wonld  have  to  widen  your  sluice  and  wheel  backets 
ind  you  wonld  need  a  supply  of  1,03 left, 
ter  per  min.  Bnt  your  supply  is  only  91  left, 
i  uac  sluice  must  then  be,  say,  lft.  high  by  19iu. 
wide,  and  this  with  s  6ft,  head  will  consume  all 

fiur  water  and  give  fully  6B.H.P. 
RANK  CAWS,  Sunderland. 
[65222.]—  Reservoir.--"  Besrdraoro '*  gives  the 
mean  velocity  of  a  surface  running  at  40f  — 
minute    to    be    362-6ft.;     then    S62-6  x  i-!i 

-  «"*«•  -  •«-«  -*  ,J£1£S 

m  9-26H.P.  (theoretic).  ButI  think  it  is  admitted 
that  even  a  good  Ponoelet  wonld  not  give  more 
than  60  per  cent,  of  efficiency;  if  ao,  the  actual 
power  would  be  6'6H.P.  Besides,  there  will  be 
some  loss  of  hesd  when  the  alnioe  is  opened,  which 

while  not  approving  generally  of 
a  case  for  one,  the  fall  and  quantity  being 
moderate,  and  if  the  ground  and  contour  were  suit- 
able, the  reservoir  (which  may  he  a  costly  thing) 
could  be  dispensed  with  or  reduced,  us  it  Is  really 
uired,    except    perhaps    for    ~— 


of  water  pi 


W.M.J 


,  Dublin. 


[6642*.]— Designing1  Machine,  -If  "  Kenelm 
CoJlinge  will  advertise  his  address  also,  I  will 
send  him  some  of  my  designs,  wth  the  positions  of 
weights  respectively.  He  can  make  a  great  variety 
of  diagrams  by  altering  the  position  of  the  pen- 


pointed,—  H.  T. ,  Stockton  Rectory,  Rugby. 

[66226.]— La  the.-  You  oan  easily  fit  a  cone 
pulley ;  but  as  the  sizes  most  be  so  very  small,  it 
would  scarcely  be  worth  while.— T.  C,  Bristol, 

[65280.]— Kninite  (or  kainit)  is  mined  at 
Stasafurt,  in  Prussian  Saxony,  acme  twenty-five 
miles  sooth  of  Magdeburg,  in  Germany,  and,  as 
sold  by  the  royal  mines  st  this  place,  is  guaranteed 
to  contain  12-4  per  cent  of  pure  potash  (protoxide 
of  potassium)  =  23  par  cent,  of  sulphate  of  potusa. 
The  total  average  analysis  of  the  production  of  the 
works  for  the  year  1882  was : — 

Per  cent. 

Sulphate  of  potasse 24-22 

„        „    magnesia     16-67 

Chloride  of  magnesium 1219 

„  „  sodium 30-95 

I naolubls  matter 0-97 

Water  1500 

100-00 
It  occurs  in  large  deposits  on  the  onterop  of  the 
salt  deposits  at  Stassfurt,  and  ia  treated  at  sur- 
face by  grinding,  Ac,  and  thus  made  in  fit  eondi- 


was — 17s.  psr   tuu.       ui.   owih.  hhji 
royal  mines  at  Stassfurt,  wonld,  witho 

S've  every  information  as  to  its  uses 
rection  of  the  royal  mines  Inspection 
Stassfurt,  every  Information  as  to  pre* 
freight,  4c,  to  Hamburg  or  other 
MABIENBBBG. 

■Bunsen  Batterlea.— To  M 
9  pint  Bunaen  coll,  if  in  good  c* 
will  fuse  lin.  No.  40  platinum  wire  eesil; 
such  cells  coupled  in  parallel — Le.,  lino  to  i 
carbon  to  carbon — will  fuse  2  or  Sin.  of  U 
wire.  Perhaps  the  porous  oell  of  one  of  yoi 
is  very  dense,  or  moat  likely  there  is  a  fault 
connection  between  the  top  of  the  carbon  a 
binding  aorew.— S.  Botto.ve. 

[65232.]  —  Direct      Transformer     or 
tenalty  UolL"— Mr.   Milne,  will  do  well  to 
to  letter  columns  (Ap.   20).— W.  Pekhen-. 

[66232.]— Intensity  Coll.— There  ars  ■ 
■MO  yards  in  6oi.  of  No.  38;  there  ars  onl; 
yards  in  21b.  No.  26.  Hence,  supposing  that 
could  get  this  latter  to  lie  as  closely  aa  the  for. 
the  tension  of  the  spark  wonld  be  as  6  is  to  9  ; 
it  would  be  a  thicker  and  fatter  spark  owing  tc 
greater  quantity.  Paraffin  wax  is  the  best  it 
.ator.— 8.  B  Or  TONE. 

[66234.]— To  "  Datoh  Paul,  Jeyyore."— 1 
ferocious  fly  you  mention  was  either  one  of  t 
Ichneumon  .tribe,  of  which  there  are  aevei 
species;  or  one  of  the  inaect-b anting  wasps 
probably  the  latter. — Bos. 

[66285.]— Intensity  OoiL-It  wonld  be  bstU 
to  use  the  No.  38  wire  for  the  secondary  rail,  tier 
being  a  greater  number  of  yards  of  wire  in  the  6oi 
No.  38  than  in  the  21b.  No.  26  :  hence  you  woult 
get  more  power  if  you  used  the  fine  wire.  I  think 
a  solution  of  shellac  in  methylated  spirit  would  be 
preferable  to  paraffin  wax  as  an  insulator,  and  is 
much  easier  applied,  no  heat  being  necessary. — 
H.  F.  C,  Liverpool. 

[66287.  ]— Yarn  fhlasj  Wimshuret  Plate*.— 
The  beat  method  of  varnishing  the  plates  ia  to  take 
a  large  brush,  dip  it  in  a  saturated  solution  of 
shellac  in  methylated  spirits,  and  apply  It  to  cost 
both     Bjrfaoes    of    the     plate    which    bat    been 

Ersviously  placed  on  a  revolving  table.  One  large 
manful  should  ooat  one  side  of  a  piste.  The 
brush  should  not  be  removed  from  the  plate  till 
the  whole  of  one  surface  is  mated,  which  will  pre- 
vent the  formation  of  air-bubbles.  The  delicate 
test  of  feeling  the  plate*  for  dryness  is  quite  un- 
necessary, but  if  "  G.  H.  D,"  males  the  test  before 
the  plate  is  dry,  he  will  certainly  mess  his  fingers. 

[  6 1289.1— Voltmeter.— Perfectly  simple.  Con- 
nect the  electro-dynamometer  to  the  terminals  of 
the  lamp  while  burning  at  its  proper  power. — W. 

Pbkbbn-Maycock. 

[66239.]— Voltmeter.— One  of  the  Crompton- 
Kapp  potential  indicators,  specially  fitted  with  soft 
iron  needle,  for  Indicating  alternating  currents, 
will  do  what  you  require. — 3.  Bottone. 

[66240.]— Dynjunloal  Problem.— The  "mon- 
key problem  "  caused  a  good  deal  of  correspondence 
'.wo  years  ago.  P.  E.  Bateman  would  do  wall  to 
ibtain  the  numbers,  and  read  in  conjunction  with 
iny  replies  he  may  have.— T.  C,  Bristol. 
[66240.]— 


is  level,  the  weight  a 
the  top.    This  wonld  tak 
monkey  to  climb  up  if  the  rope  were  q 
top.— Fbj —  " 


monkey  would  meet  at 
"  'on*  ss  for  the 
quite  fixed  at 
Caws. 

[66240.]  —  Dynamlonl  Problem.  —  If  the 
monkey  and  the  weight  have  exactly  the  asms 
mass,  and  the  rope  is  weightless  and  inextensihle, 
the  action  of  the  moJkcy  climbing  upwards  would 
be  the  asms  aa  if  a  force  waa  drawing  the  two 
bodies  togsther  (as  tlie  attraction  of  gravity).  This 
force  would  resolve  itself  equally  be twe en  each 
body,  and  by  the  law  of  attraction  eaoh  body  wonld 
move  upwards  at  a  speed  directly  opposite  to  its 
msss,  which  in  this  oase  would  be  equal.  Then 
the  monkey  would  have  to  climb  through  twice  the 
distance  of  rope  from  itself  to  the  pulley,  and 
wonld  move  both  itself  and  the  weight  upwards  at 
the  same  speed.  The  above  ia  on  the  condition 
that  the  pulley  is  frictiooless,  which  P.  B.  Date- 
man  does  not  give ;  also  that  both  monkey  and 
weight  are  started  at  equal  vertical'  JUtsnoes  from 
the  pulley.  Practically,  the  amount  of  the  frlotion 
of  the  pulley  would  have  to  be  deducted  from  the 
power  resolved  Into  moving  the  weight,  which 
would  give  a  corresponding  additional  Speed  to 
the  monkey.  -II.  G,  B. 
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monkey  and  the  "sight  would  arrive  at  the  top  at 
tin  umi  time.  It  U  hardly  a  mathematical  ques- 
tion,  and  it  oan  be  understood  better  by  analogy. 
I  remember  the  illaitration  I  gave  wat  this  :  Sup- 
poie  two  men  fitting  in  at  many  Bath  chain  at 
some  distance  apart  on  a  imootb,  level  road,  both 
being  exsotly  the  iame  weight,  and  the  friction  on 
the  road  being  the  same  in  each  ;  then  it  ia  clear 
that  if  the  two  men  each  held  the  end  of  a  rope, 
and  one  of  them  polled  the  rope,  the  two  chairs 
would  approach  eaoh  other  until  they  met;  here 
the  friction  on  the  road  takes  the  place  of  gravity 
in  the  monkey  Due.  If  the  rope  paaied  round  > 
policy,  the  result  would  be  the  lame.  Again,  sop- 
pote  that  the  policy  was  at  the  apex  of  two  sleep 
roads  of  the  same  elope,  the  chairs  being  on  each 
aide,  the  remit  would  be  the  same  ;  finally,  we  may 
suppose  the  elopes  to  become  perpend ioulaf,  so  that 
Only  gravity  is  acting,  the  result  would  still  be  the 
iam..— M.l.C.EL,  Bath. 

[85S+S.]  —  Formula  for  Gradually 
Decreasing;  Scale,- -Thil  query  seems  rather 
vague,  aa  a  gradually  decreasing  scale  may  mean 
anything.  Thru  it  may  decrease  aa  the  square 
roots,  or  it  may  be  a  logarithmic  Male,  or  the  dif- 
ference between  two  divisions  may  be  a  certain 
Crcsntage  of  either  of  them,  or  the  difference  may 
a  constant  quantity,  Ac,  Ao.  Taking  the  latter, 
suppose  the  first  and  last  of  the  series  to  be  12  and 
2,  and  number  of  divisions  100,  then  the  second 
division  from  bottom  of  scale  would  be  2 +  ,'$,  =  2*1, 
and  the  next  22,  and  ao  on,  each  division  being 
greater  than  the  one  below,  or  less  than  tbe  one 
above,  by  ,'0th.— Elao. 

[6a217.1- Lifting  Boiler.— If  obain  is  new  use 
a  sling  whose  links  are  formed  from  )  iron,  but 


[66247.1— Liftlnir  Steam  Boiler.— Use  one 
treble  and  one  double  sheave  blocks,  sheaves  Sin. 
by  1  Jin,  4-Jin.  rope  (aire),  or  £in.  chain.  To  make 
sling  pass  a  Jin.  or  jin.  obain  round  boiler  so  as  to 
form  a  loop.  The  duty  of  these  blocks  will  be, 
say,  66  per  cent.,  so  that  when  hoisting  6  tons,  yon 
will  have  about  1}  ton  strain  on  tbe  rope  or  chain 
leading  to  winch.    All  gear  const  be  good — TABJ 

[662*7.1— Lifting-  Steam  Boiler.— A  short  link 
{ths  obain,  with  lin.  and  1  jin.  end  links,  attaohed 
by  a  good  smith,  and  these  snd  links  of  good  iron, 
would  be  right  for  6  tons.    Get  a  pair  of  blocks 

J  Iron),  one  with  three  sheaves  and  the  other  with 
our,  or  at  least  both  with  three  sheaves,  and  to 
suit  a  rope  of  4  in.  circumference,  of  manila.  See 
that  the  blocks  bavs  good  books  ;  better  to  get 
some  experienced  person  to  pass  them ;  then 
another  Main  over  your  besm  equally  good,  and 
lead  away  your  rope  to  crab  winch. — W.  M.  J, 
Dnblin. 

[66249.] — Gty  pertm  for  Garden. — In  this  query 
your  printer  has  put  »o  instead  of  Jo,  thus  altering 
a  question  into  a  statement  of  fact THE  But, 

[65250.]— Col  our  in  a  Leather.— I  have  found 
the  "  Diamond "  dyes,  as  advertised,  an  inexpen- 
sive and  eSeotual  method  of  colouring  leather, 
which  oan  be  made  any  oolour  or  shade  required. 
Care  should  be  taken  to  pnt  the  colour  on  evenly, 
and  not  to  rub  much  wben  working  on  the  book. 
The  ordinary  law  oalf  I  always  use  :  I  find  it  takes 
the  colour  best.  Any  oil-shop  would  be  able  to 
supply  them.— London  V.B. 

[66263. 1— Halation— Is  caused  by  the  reflection 
Of  the  light  passing  through  tbe  thin  film,  and 
reflected  back  again  by  tbe  back  surfaoe  of  the 
glass  plate.  Can  be  heat  remedied  by  painting 
over  the  back  with  some  non-notinio  colour,  either 
orange,  yellow,  or  black.— 8,  Bottone. 

[66258,]—  Halation. — Tbe  scientific  explanation 
is  simply  that  the  light  is  reflected  from  the  back 
face  of  tbe  glass  as  weU  as  on  the  film,  and  so 
causes  fog.  Just  as  if  yon  look  carefully  at  a 
candle-flume  reflected  in  a  piece  of  glass,  you  will 
see  an  indistinct  flare  of  light  round  the  flame 
caused  by  reflootion  from  the  back  of  tbe  glaas  aa 
well  aa  the  front.  I  should  not  think  your  plan 
would  answer,  aa  yon  would  get  the  picture  wrung 
■ray  on,  and  this  would  not  improve  it.     Banking 


[■.;V„'.>;.]  —  Colouring;  Ceunvaa.— Steep  in  bark 


nater ;  then  rinse  it  in  water  to  which  a  little  alum 
has  been  addeii,  and  dry.  This  will  not  only  dye 
the  canvas  tbe  reddish-brown  oolour  you  desire,  but 
will  also  make  it  proof  against  wet  and  deosy. — M. 

[is.VJu7.l- Bfaerin*  Bolder. — You  will  find  one 
of  the  following  solders  easily  melt  and  give  good 
resnlts:— (1)  Tin,  2  parte;  antimony,  1  part.  (3) 
Copper.  4  parti ;  tin,  1  part;  snd  zinc,  8  parts. — 

[65258.]  —  Sorfaoe  Condensing.  —  Nothing 
speoisl  abont  the  pomps.  Make  air-pump  two  or 
three  times  thssiieof  feed-pomp  and  an  ordinary 
plunger  pomp  to  supply  condenser.  Use  rubber 
valves.— T,  C,  Bristol. 

■  Oyster   Spat.— The   beet  way  to 

convey  oyster  spat  is  on  tiles,  and  if  "  B."  desires  it, 
1  can  give  him  an  address  where  be  can  prooure  an 
honest  article,  if  he  applies  direct  to  me.  The 
question  of  hew  to  preserve  it  through  theTropioal 
part  of  the  voyage  is  one  upon  which  I  oan  give 
him  nothing  else  but  surmises,  and  I  am  afraid 
that  it  will  be  costly  to  do  so,  and  not  unlikely 
result  In  failure.  If  "  B."  wishes  further  informa- 
tion, let  bin  advertise  his  address  in  ths  "  Address  " 
column,  and  I  will  write  him.— Glavb. 

[65262.]— Inflammable  Liquid.— This  liquid 


added.  Paper  ur  wood  dipped  into  this  mixture 
and  exposed  to  tbe  air  will  take  fire  in  a  few 
seconds.— H.  P.  C,  Liverpool. 

■  .diatom  Moonting  Dry.— Try  black 
japan,  leaving  it  exposed  to  the  air  a  short  time 
before  using.  Plesse  see  advertissments  of  ad- 
dresses wanted.— W.  F.  K.,  Haldon. 

[0526-1.]— Borsur,  Toning;  Bath.  Is  very  good 
for  warm  tones,  but  they  are  not  tbe  fashion  at 
present;  black  and  white  got  by  the  lime  bath  is 
more  to  my  taste.  The  following  is  a  good  for- 
mula :— Gold  chloride,  1  grain  ;  borax,  60  grains: 
water,  12oz.  To  hot  water  add  the  borax,  and 
wben  tbe  solution  has  cooled  to  abont  70°  put  in 
the  gold  solution.— B.SC,  Plymouth. 

[66264.]— Borax  Toning1  Bath.— Solution  of 
chloride  of  gold  (one  grain  to  one  drachm  water), 
2  draonms  ;  borax,  24  grains;  distilled  water,  lox. 
This  solution  must  be  freshly  prepared  in  the  above 
proportions,  as  it  will  not  keep.  Any  tone  can  be 
obtained  with  it,  according  to  the  depth  of  print, 
ing.  A  preferable  toning  solution  for  amateurs  is 
the  following -.—Solution  of  obloride  gold  (one 
grains  to  one  drachm  water),  1  drachm ;  acetate  of 
Soda,  30  grains  ;  distilled  water,  8oz.  This  keeps 
well ;  bat  must  not  be  used  till  one  day  after  pre- 
paring.—J.  W.  H. 

[65264.]— Borax  Toning  Bath.— I  always  use 
this  as  recommended  hy  Ur.  Werge-(l)  lot.  borax 
in  SOos.  of  water,  (2)   15  grains  of  terchloride  of 


tap  water  till  all  milkiness  disappei 
The  oolour  depends  on  the  depth  of  printing,  and 
the  time  five  to  twenty  minutes  or  more;  the  prints 
are  left  in  the  bath.     All  the  ordinary  tones  are 
obtainable.    The  above  bath  of  Hoi,  will  tone  one 


.  _  inset  it  may  be  thrown  away.  One  of  its 
advantages  is  that  it  may  be  used  as  soon  as  pre- 
pared.—lr.  G.  B. 

[65264.]  —  Borax  Toning-  Bath.— A  good 
reoipe  is  fa)  borax  100  grains/water  lOor,  ;  (b) 
gold  trichloride   lgr,  water  lOoz-      Mix  in  equal 

*-  before  using.     Another  method:  borax  loz., 

'         '    -         1  then  made  up  to  80oi. 

of 


parts  befon 
dissolved  ii 


mplc. 


S268.]— Halation.— Is  scientifically  described 
ptain  Aboey's  "  Instructions  in  Photography" 
(a  v.).  Bays  Of  light  entering  a  film  are  scattered 
by  thepartir'—  -*  "- -  -  ' "   --* 

face  of  the  glass  support ;  the  best  remedy  ia  to 
nee  paper  negatives,  which  reduce  the  fault  to  a 
minimum  ;  no  reflection  oan  take  place  except  in 
the  film  itself.  The  next  best  thing  to  do  is  to  use 
a  suitable  backing  to  the  plate  in  optical  contact, 
that  will  only  reflect  non-actinic  light.  Jn  my  own 
work  I  cover  the  back  of  tbe  plate,  by  means  of  a 
printer's  roller,  witb  some  stiff,  quick-drying  oar- 
minrttte  ink,  and  while  "  tacky  '  rnb  on  a  piece  of 
ar*ngepaper.  At  one  time  J  smeared  the  back  of 
the  pltte  with  gljotrinc,  and  then  rubbed  down  a 


b  grain 
x  bath 


silver  must  be  left  in  the  print.  The  borax  bath 
will  not  keep  good  mixed  like  tbe  aoetate,  but  has 
the  advantage  of  being  ready  for  use  at  once. 
Photographic  experts  give  it  the  credit  for  pro- 
ducing  black  tones,  but  not  as  good  as  the  tung- 


iften  noticed  on 

jg,  U.S.A.    The 

loroe  oi  the  storm  rounds  the  msssee  of  snow  as 
neatly  as  an  industrious  schoolboy,  and  frequently 
millions  of  these  natural  snowballs  may  be  seen 
whirling  about,  some  the  size  of  an  orange,  otbers 
like  a  cannonball,   and   some  aa  big  as  a  prise 


UNANSWERED    QUEKD5& 


6iS7e.  Polishing 

stUl.  Mechanic,  p. !» 

Ml,  Huge  ie/ollus. : 

H7.  Fhow-Lltbo  Tra. 


QUERIES. 

[65 jsb. J  —  Lsolanohe    ZLnoa.  —  Should  taw  ts 


[M»7.]-Gaa  Engine 


a  a  Urge  nuciMr  o(  "  our  "  readsrs 
[sslDs.l-Baalo  Bulphate  of  hterenry. 

rould  be  tbe  cost  lor, say,  lib.  j-Cosokfpbh. 
[Mass.]— Piston  Yalven  — Are  these  sot 


[M170.]— Oompoaeation  Pendulum.— I  "I*  i 
asks  ao  ordinary  one-second  sine  and  iLeel  pesdsra 


[Hfltr- Soldering;   Fluid.— Wanud  iormils  sr     : 

tin  solder  to  solder  bras.  Hires  either  to  sluo  or  seat-     ' 
basigrouDd.    stoat  nave  no  obnoxious  aeiell.— C  J.  &. 

(«UI3.]-BraidliisT Pattama.— Oan  any  sssik 
lorm  me  how  io  put  varlout  patterns  upen  flue  sural 
braiding  ovsr  bj.s  machine  t  1  have  tried  stenef'"" 


[61374.]  -Coat  of  Bnglnoa—  Would  "  T  X>,  ttrssy 

ng  6H.P.  beam  engine  (single  cylinder)  mpsrat  -™ 
oodern  harlicnUl    engine  rams  alas  T    Am  tola  I 
nglne  costs  more  to  run.— J.  Bails. 
[6*171,] -Model—  1  ammaklnga  SI 


[ei37T.]-Cevrbona. 


[«S7k]—WntOr  Colour.— Will  any  reader  tfcfk* 


[S6J79.1— Electro  motor.—  wu  "m=  u™™v: 
pi.lu, Inferring  tow-  article  in  the  Usss  si*** 
now  the  motor  Is  started  and  how  tbe  speed  a  rsrsfcajj 
Wbat  1.  the  little  arm  shown  la  screw'  Fig.  I  'TSB 
dl»  revolve  on  the  boas  r  li  so.  would  net  »■•>»*£ 
alwaii  In  the  same  position  r  A.i  reaardi  us  ""™J 
armature  theft,  would  eight  Leclanob«  baaerMsstaW 

pluugiog  hlchro'raite  cell  bittertee  7— W.  fl.lt 

[Csinj  -Slaotrio  Bella— 1  nave  Utalj  ■*■{ 
Bttedupac  aleetrle  bell  in  street  dim.   ''TJ^J 

bslog 'pushed  the  bell  wUi  not  ring;  but  UpssMsaJJ 
le*  minutes  Utar  the  bell  rings  as  weUs»ssJa»ssssi 

f.r.    Tac  bell  li  not  overworked,  and  ths  itssfsjsuj 

jiorne  reader  hoi  had  similar  experience  end  ess  a*  *** 
[a  wrong.     Baiter)-,  one  cell  Leolaneb*.— TUSSit 
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*  J.]  -M  ag-netism — Whe  n 

Be  ttnl  piece!    The  magnetic 
eand  piece  then  the  original  n 


1st.]- Electrical— Will  tome,  ana  klnuly  ad 

magnet  tin.  (So.  IS  iron  win),  prlmar*  1  lnjcra 

.,  oeconiiary  So.  40  i.e.,  Din.  Id  Might.    A  DIM!  t 

OTti  maguet  u  regulator  (or  medical  purpoM.  and 
leaoa  aoldeied  on  to  ercoudary  lo  different  pc-wen. 
IsyerltwellTarnlthed  and  Intubated.  Tht  — "- 
rett  tinfoil  a  by  4,  kutnUted  with  panrai 

1  underneath  Lo  spring  and  contact  breakei 


s  bj  J(.  picked  In 

o'.  In*  whole  oburi 
I  aulpbmlc  ar 


;olOo(thebichroin.  Hub 


■  «.]  -E tect i-L..v  Bells.— Ooald  m 


i  the  Siller's  permljilau  a   tketch  showing   li 
ud  connect  toe  wiret  would  oblige.— J.  B. 

W6-] -Frosting  Window  Fanes.— Will  nny 
h  with  *uccee»ful  rj.r*ncuee  kindly  tell  mi  tbe  way 
eft  window  pnnet  with  a  thick  end  d  urnble  coating  n 
ate  of  magnetia  [Bptotn  ™ll*}T  I  hire  teen  eomi 
were  beintilully  muted  (on  ene  ilde  only)  with  i 
ingtolhiekeeloprerentone'idlatlngtiiihinganytbini 
urh  it  The  frciting  eoried  In  lorn  ind  pattern  or 
Mil  [nu..-,  mm  Laving  n  large  pattern,  othere  el. 
'  -- itlfol.    I 


old  It  wu  almply  Epi 
Inglith  and  tome  vl 
r,  ul  got  my  ul 


.llsim. 

te  (torn  different  Bbarmaoloi,  bat 
.nlt-Ti».  *  beautiful  [roiling,  but 


[oSSDO.]-Dlreot  Transformers  or  Ind  action 
Ooll.-To   Mh.   FMBJBH 


i,-i.,n 


.  lighting 


high  B.M  P.  end  smaller  current  .  1( 


r  high 


r>  harp  tiring  do  7    Sbould 
rmatttttllf  f    How  many 


[asJ»l.]-Beew*lk   Clock— H*rii 


DUD  MABCH . 
[B1H.1- To  "  Hyaianlst."— I  m,  and  ha«  beer 


old  Wil>b 

.in, I.--     Will  any  reaaer 

™"  "1'y  S0*1  lbe  ""n'"  "W*  •■  °"™  b"n  ta  "" 
[isjoi  )— Expansion  of  Brass  Bod  —What  woi 

■:.:.  ]:■■  [■..  2311°  of  bent  f    From  J!°to  Si;     .,■,-.,. .linn 
"jb  illU  I  baie.lt  woold  be  DU   at   in  length  i   hoi  mi  1 

sgree   of  neat,  I  conclude  that  It  ft  not  nnlfurm.- 

[oS3oa.l-Base  of  Isososles  Triangle.— Will  to 

■"."i.»«o(aBl»tcelo.trliii1|lo.wlientbet.i 

.■'■'■I.-.  ■-'!.  V*vt':i  [KtjIi'uV'i-   :'.*\."a  tneaaucedou  I 
[S3 367  ] -Practical  Biology— SiYernl  timet,  In/ 


!■::;: 


*.  gin  qiuntltlea  m  pcuiii  .■■■.:ii...- .\   i.:,!!!-::.!.-! 
I,  OoniUmUnople, 

»7.J— Coll.— Hniiugmndonnlnteniitjooll,  wnoee 
la  Sin.  long  ud  lln.  dium.,  farmed  hj  a  Blip  o! 
■  r.  i  ■■■  paper,*!!],  hi  If.  woiui.l  [ii.inl  uiu.-r 
dium.  The  reel  enut  are  [lo.  mahogany,  rated  Id 
rnn.  The  primary  wire  (No.  19  it,]  paraffined  two 
*,  orer  which  ore  1  layer*  „|  ].ir.ni:.,..  cr.ii  iP? 
r.  The  tecoiidary  wire,  So.  3n.  about  IS  layer? 
Hoed,  and  I  lnjerto!  parettlnod  cartridge  paper  ba> 
ai-»..'hl*vi-r.  in,  cn.i.  ,,-.-,  .-..,  ,,!,,,[  .  .,,  ,..ilf,..i..  5  l,j  3. 
I  aa  described  In  the  '  K.  M  ,"  So.  1,170.  The  oore 
It  B.tP.tt.,  wttb  rertlcal  olnpper  In  frant.  The  (pack 
i  toe  teooudery  termiuali  an  fully  eomtant,  hoi  In 
Jftlloet~(rOLUtlioprliuar>  l,yt!,i>  loop  cir.-  isi  tl,.-,.i:u!i 
SaTragalator.thoiearereotlradBjlnterDj.li.ui  |  ri-. 


•afonrrent  from  theieecbdiiry,  or  what !— R.  L.  C. 
•*.l— Balftestins;  Sums,— Oonld   any  of  jo 


['.  'vliii  '■;■[.■, o-y-Qo(,-  (null  be  Tery  gratefnl  If  yon 
pot  anything  before  me  au  tb.it  I  may  get  tome  relle 

'[«ias3.]— at  ampin  «  Metnl.-l  thonld  be  glad  ol 

Bnu  ndbnai  ■.'.', t.  :■.:„■■-  gad  adUrenee.    . 

the 4teel(Umpeu»d  male nniforoj  In  holy  like  type. 

pirately  t    Howa-n  I  toprojeed,  and  wb«:  arntssn 


the  aarne  pjvttern  111  i 

can  tnpply.- J-  K.  B. 

Ibonld    be  obliged    It  ■ 


[«hh  7-Klnematlos-s 

i!  if  w.r-'  in ■'-  A. I  the  lntaant  of  dropping  A  a  body.  H,  hi  pri 
jealed   Tertioally    npwanlJ    wllb  a   ^elojlty    lufflnlent  t 

when?  Am  fairly  well  op  In  fundamental  loriuol,,.  Ir,.i 
Brit  prlnoiplta,  bat  Baas  ol  manage  thuninettion.— KIBKi 

[is2n5.l-cm.lk  Marl. -Can  any  gaologlet  foruH 

IHiterlal  It  required  for  the_  study  of  (otamlnlf-ra. 
h^Ta  no  idea  where  to  look  .ben  i  go' there,  aiij,  i.-im  :  ■■ 
In  a  itrange  nelghbourboo-1  uritbout  a  guide  or  full  li 

[MiBT.1- Tension  In  a  Oord.-If  two  weights, 

u'lij,  ■  ■•"•;  i'j  ■  ■ir;„.ri./er  ..  juiooth  wheel.  euU  P   I 

LV^'jli'l'l^i.'.,'     ,'.     ll'.l.,     "l '*'',.   'i'[.  '■!,'...■   r"-^.    I...i,  'it 

tenrkm^an  be  grmtur  tlitutllt'  tmillor  weight  (J.  The  *i 
C«!98.]-Siilenoe    Bxamitiation.  —  Would    ai 


entlemenwbj  certainly  know  njare  I 

iii.;  :.:■    Jommou  Perforates.— 


;■■■'.::■■;  ;    Lunar  Objects      '"■'„■. :.i  Mr-  Encror  >™* 


t«30*J -Boiler. -Will »  T.  0„  1 


some  other 


[!!»*».]— To  8.  S    Bottone.— I   *I4  to   light   a 


[6S3 1 1.  ]  -  R  epair  in  g  Mete  rs.  -Com . 


toS311.]— Alooholometry.—l  w»nt  to  get  a  method 


(auw  j-aisEards  for  Micro.   Objects  -What 


1»hh.]  -  Klnernatios.— it  wi 


|0i316.1-Mloroeooplcal. 


-Will    Mr,    Mil-,  -i    l:i:i  lly 


*■».]— Baro  m  Bter.— 


Uy  Is  tbe  ineicnry.  Will  Hi.  Bottone  kindly  oay  II 
Wwre  duuenalone  (ortuloan'l  cittern  are  ccrrest,  ani 
Us  plan   will    give    a    fufdclently    good    working 


u  hypoeulpblie  uiio 
e  in  nitric  acid.    Alt 


[Maw.]— Stereo.  Metal:- 


[86301.]  -Amm  oniameter  — 


(e!3I8.]— ObJorlde  of  O-old.— Hiw  can  I  tot 

[■Mil.]— Edison's  Three-Wire    System— 
I  dletrlbutlon.— Sruiiiu.r. 
[(53SO  ]-OaB-Enelne  —Will    tome    leader     k 

[813 li.] —Modal  Looomotlye  — 


[Mill.]— Trigonometry.  - 


ii  tide  ml 


l«t«J  -  Ca».ti--ltiMi.Ms.Vfe«   *i»»X  tow^^ 
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ANSWERS  TO  CORRISPOSDBHTS. 

•t*  AUcnnmimltallauihaiild  lit  addnwifd  la  l*sHarroB 
WlA«BiiaUsHMioBAHic,)M,S(rBiri,  W.C. 

HINTS  TO  COBEBSPONDBtrta. 
Writs  on  oae  lite  ol  the  paper  only,  tod  pnt  drawings 

|]  aj'tue  titles  of  the  queries  to  whtcb  the  replies 
i.  No  cliarge  it  mads  for  Inserting  letters,  queries. 


:h  nfhM 

Centrifugal  force 
—   This  pressure 


...    The  heading  ol  t! 


<tttiiig  boi,  m  enppond  t 


cuanic  (or  April  ilth,  and  wh.t  liltlij 
require?    I  wish  to  uio  an  clectru-msi 

give  the  beet  results-solid  oorei  or  u 
ibeet-iron  ?     And  please  say  if  I  n  ri 
ateel  eud  way  of  hardening.— MioniT, 
_[MM«.]— Onrrt)  or  Veual  — The 


depth  from  the  load  water  line  to  the  mbbet  ol  the 
Ill-Mll.<the  depth  Is  dl.lded  into  III  ordinate!].  1 
I  :,   lelii.c!!  ifnnyol  the  readers  of  the"B.  M."  will 


stow  how  the  length 


[8l3!7.]-Tel«*rB.ph    Needle*. 


kiu-i!?     :,  il 
■.VI:  n 


me  to  wind  on  the  coll?  Iihii 
n  principle,  In  which  the  needle  it 
electromagnet*  reipeotir ' 


ol  batteries.— Pans 
is  ]-B volution   and    TntaauutatieD  of 


aasarted,  that  there  la  mil 


Imitation  Keflr.— A  very  good  and  agreeable 
imit  ,tion  of  the  Tartu  beverage  known  an  "  kefir," 
which  is,  like  koomiia,  rued  eiienaively  in  phthisis 
and  other  waiting  diseases,  may  bo  made  by  the 
following  aimple  method  described  by  Dr.  Levy  in 
a  German  chemical  journal  :—Freihly  prepared 
■our  milk  ia  briskly  shaken  np  and  then  placed  in 
a  soda-water  bottle,  together  with  2  par  sent,  of 
syrup.  Toe  mixture  ia  well  corked  and  kept  in  a 
warm  place  for  three  or  four  days.  At  the  end  of 
that  time  a  most  agreeable  eUervesoing  beverage  is 
ohtained  by  uncorking  the  bottle.  It  contains 
some  2  per  cent,  of  alcohol.  If  required  for  use 
ntort  iptedilj,  a  lew  dropt  of  lemon  juioe  should 
he  added  to  the  Bj-cap. — Lancet. 


10  Editor, 
Is  especially  drawn  it 


to,,  of  letten  to  Bund  np 


Fowler.   Lancastbh,   ahd  CO.— H. 
Company.— W.  A.   Waltou.--M:.  !.-.  -I 


I.  Chari/to*.    [Oi 
articles  on  "  Eleci 


t'jtncribe.1  to  the  Bnclisu  ki- 
"eost  .1.1.  weekly,"  we  are  afraid 
i  vary  often— perhaps  yon  mean 


,r  with  hatter;  1 

a    cannot    lids 
.  Vol.  XXIX.  p.  a 


Instead  of  ihclUc.J-W.  B.  (Very  likely  some  of  the 
preparations  recently  mentioned:  hot  have  yon  tried 
bomi  or  plaster  ol  Paris  ?)-J.  H.  B.    (At  the  metal 

Ea"d\e*s  :^nt «  yon  rami  wake  it  you  will ':  '■ 


e  Microscope"    (Harrison)  :  Carpenter's  '•The  Mi 
Hll  II nil,  inlsallirk  "IlelMloun  with  the  Mi 


yj3*jift 


S?>TF- 


A    M 

!.      IN.-.,  . 

■ailing 

ship 

doea 

«talegues 

nf  hn 

i'.'»i 

m- 

loll, 

r  :..  ;ron  l-a 

flv 

I.     (DO  job  mean  japanning  J     If  so,  see  Mt 

oven  was  illuitratsd  en  p.  JJ4  this  volnme.J-SAMRO. 
(Try  a  llltls  weali  soluLlan  of  chloride  of  lima.)— 
TtKBANOVA.  (Oriad  with  ana  emery  and  a  piece  of 
oork.)— Br.V.  X.  A.  Hl'TTON.  ("The  Orgaa  Built" 
appeared  in  Vela.  XIV,  XV..  XVI.:  .the  "  Amateur's 
Organ"  In  Von.  Will.,    XIX,    _\  X 1  ,    XML-   but  In 


tain  a  copy  on  application  to  I 

„■■.-.  ::,H,  (Jm.i!.ir-«:r.;e(.   i'lUNrt 
re  price.)— Pa  LSI  «r.  (The  met] 


ulnatl  i'i  '^iUilie%r.t'rjimeuT-j"UA.OL0CKW0UI>. 
(There  Is  a  book  published  by  TiiiOaer  and  Co.,  Lnd- 


t|  Mechanical  MaisaaaHs.*)- 

.")— A.B.  (.Waaiaatraldyai 
oh  a  boiler;  btrt  yen  will  fat 
nea  of  the  various  forms,  t 

QliVe,    ('Where" da  yon  Had" any  manHoaef  it?   Bel- 

Suite  of  magnesia  can  be  obtained  in  crysuls  by  nli- 
igdllnte  solutions  of  sulphate  of  roaiwaia  and  at- 
pulte  of  soda.  It  mayaltobe  made  by  passing  inJpierew 
acid  Into  aveasel  eoniainiog  water,  holding  ia  soapea. 

Concentrate,  and  the  lulriuila  Is  deposited  In  I  rasa* 
having  thellunnuls  MgEiOj.eOH,.)— G.  r'BTCB.  (RatlST 

queutly  glrcn.'aud  any  one  intenOing  to  tsakeao  Ameri- 
can  organ  would.  If    wllei  boy  the  cavity -board.)-!), 


romoueol  the  engineer..)-!.  l.A. 

'lug  guttapercha  in  any  of  UasaV 
mean  pnrsluue  It  ready  prvparai  si 
what  jouiwyin  the  P  -.,  noserw.k 


isa 


as  possible— probably  as  "Qnard,"  on  p.  KM.  ' 
method  of  cold-wlderine  was  given  in  Tol.  IE 
p.  61.)— TOOLMAKRB.     (No   Lloubt   it    B-as  altbar  Ss 
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ACTICAL   ELECTRIC  BELL- 
HTTING.-XI. 

I  np  Private  Hiraiei,  Olnbn,  Hotala, 

tea.— (Continued.) 
hotels  and  other  Urge  establishments 
be  arrangement,  shown  in   Fig.   69  ia 
r  adopted,  as  Wing   more  convenient 


on  the  ground  floor  merely  indicates  from 
which  floor  the  summons  has  been  sent, 
while  the  indicators  H1,  H',  H>  and  H*, 
placed  on  the  respective  floors,  indicate  the 
particular  room.  A  belt  and  indicator  are 
placed  on  each  floor,  the  indicator  being  of 
the  form  shown  in  Figs.  31  and  66,  in 
which  a  relay  ia  employed  to  dose  the  bell 
circuit. 

Suppose,  now,  the  push  P'  fourth  floor  is 
pressed,  the  circuit  through  the  push  ia  as 
follows  : — Pole  C  of  the  battery  D,  main 
wire  m,  pnsh  P'  fonrth  floor,  terminal  1  of 
the  indicator  H*,  magnet  coils  of  the  move- 


the  indicator,  wire  Z,  and  zinc  of  the  battery. 
This  attracts  the  armatures  of  the  relays  in 
the  indicators  H  and  H',  causing  the  bells  B 
and  B«  to  ring.  The  circuit  through  the  bell 
B'  ia  from  the  main  wire  m  to  terminal  C  of 
the  indicator  H<  relay  armature,  terminal  B 
of  indicator,  bell  B*,  wire  Z,  and  zinc  of  the 
battery.  The  circuit  through  bell  B  ia  from 
main  wire  m,  terminal  C  of  the  indicator  H, 
relay  armature,  terminal  B,  bell  B,  wire  Z, 
and  zinc  of  the  battery.  If  push  Pi  third 
floor  is  pressed  the  same  action  takes  place, 
only  with  indicators  H'  and  H<  instead  of 
H<  and  H.    The  action  is, 


^^^^^^^^^ 
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sing  one  big  indicator,  which  would  in  i  merit,  relay  coils,  terminal  Z  of  the  indicator, .  aama  for  the  rest   of   the*' indicators,  only 
n  necessitate  running  the  whole  of  the   wire  r,  terminal  4  of  the  indicator  H,  magnet   with  different  terminals  of  ithe  indicator, 
o  the  ground  floor.     The  indicator  H  |  coils  of  movement,  relay  coils,  terminal  Z  of  |     It  ia  in  a  case  like  ttsi*  V0*-^  *  «**■.  *****- 
.XLVH>No.ljaoB.  .  , — -»*-■ 
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staritiilly  mode  pendulum  indicator  is  so 
much  to  be  preferred  to  any  kind  that  re- 
quires a  shutter  or  race  to  be  replaced  by 
the  attendant  before  it  can  be  need  Main,  as 
with  the  almost  incessant  ringing  of  Delia  in 
a  large  hotel  the  most  careful  of  servants 
will  repeatedly  forget  to  replace  the  shutters. 

The  main  wire  (shown  darker)  from  the 
pushed  is,  in  the  diagram,  taken  to  the  posi- 
tive pole  of  the  battery,  and  to  this  pole, 
provided  the  wiring  has  been  done  in  a  sub- 
stantial manner,  it  is,  as  was  stated  in  the 
previous  article,  'advisable  to  put  it.  On  re- 
ferring to  the  diagram,  however,  it  will  be 
seen  that  if  the  main  wire  m  is  broken— let 
M  Bay,  at  the  point  X,  the  top  indicator, 
with  all  its  dependent  pushes,  will  be  dis- 
connected, and  the  further  down  the  rup- 
ture occurs,  the  more  pushes  and  indicators 
are  cut  out,  until  a  rupture  in  the  wire  at  p 
will  cause  a  break-down  in  the  communica- 
tion throughout  the  entire  building.  Now, 
in  a  badly  wired  building,  where  the  insula- 
'ion  of  the  wires  is  poor,  staples  been  inju- 
diciously used,  and  the  situation  of  the  wires 

turally  damp,  a  continual  leakage  takes 
place  between  the  wire  m  and  all  the  remain- 
jig  wires.  l)y  the  electrolytic  action  of  the 
current  the  copper  is  eaten  away  from  the 
main  and  deposited  on  the  other  wires,  the 
main  wire  getting  thinner  and  thinner  until  a 
jar  or  variation  in  the  temperature  causes  the 
final  separation,  stopping  all  communication. 

Thus  in  the  case  of  a  largo  hotel  where  the 
insulation  has  broken  down,  and  owing  to 
the  place  bi'ing  full,  it  is  not  convenient  to 
at  once  remove  the  faulty  wires,  the  rupture 
of  the  main  wire  may  be  prevented  by  simply 
reversing  the  battery  connections,  by  this 
means  putting  zinc  to  the  main  wire.  The 
main  wire  now,  instead  of  being  eaten  away, 
increases  in  thickness,  and  if  a  rupture  occurs 
it  will  be  in  one  of  the  other  wires,  which 
will  only  affect  that  push  or  bell  to  which  it 
happens  to  be  attached.  This  continuing  of 
the  communication  is,  of  course,  only  at  the 
expense  of  the  battery,  and  the  faulty  wires 
must  be  renewed  as  soon  as  possible. 

The  front  and  back  door  bells  would,  of 
course,  be  separate  from  the  system  of  bells 
from  tbe  various  rooms,  and  likewise  the 
communication  with  the  lift  to  be  described 
in  the  following  article.  P.  C-  A. 


THB  IROH  AMD  8TBKL  IHSTITUTB. 
riHIE  annual  meeting  of  the  Iron  and  Steel 
A  Institute  was  held  last  week  under  the 
presidency  of  Mr.  D.  Adamaon,  to  whom  the 
Bessemer  medal  was  presented  by  Sir  Henry 
Bessemer  himself.  Mr.  Adamson  was  one  of 
the  first,  if  not  the  first,  to  take  the  Bessemer 
steel  in  hand,  and  after  thoroughly  testing  it  he 
persuaded  Messrs.  Piatt  to  construct  two  steam 
boilers  of  the  then  new  metal,  and  they  are 
still  doing  good  service.  In  those  days  there 
was  no  Iron  and  Steel  Institute,  and  it  required 
some  courage  and  much  judgment  to  trust  to  a 
new  and  untried  metal ;  but  Mr.  Adamson  was 
satisfied  with  his  tests,  and  having  taken  a 
license  to  manufacture  from  Sir  Henry  Bes- 
semer, he,  with  some  partners,  started  the  works 
which  have  since  become  famous  as  the  pro- 
perty of  Messrs.  Cammell  and  Co.,  the  first 
established  exclusively  for  the  manufacture 
of  Bessemer  steel.  Mr.  Adamson,  in  * 
presidential  address,  referred  to  the  __ 
markable  change  which  has  been  recently 
witnessed  in  the  relative  quantities  of  steal 
and  iron  used  in  shipbuilding ;  bat  mentioned 
that  (or  parts  of  locomotives  case-hardened  iron 
seemed  to  stand  better,  a  fact  which  he  thinke 
points  to  the  desirability  of  discovering  a 
method  of  treating  steel  so  as  to  secure  a  homo- 
geneous metal  with  the  enduring  surface  of 
case-hardened  iron.  Silicon,  he  thinks,  may 
possibly  solve  that  problem  ;  but  the  president 
also  referred  to  the  manganese  steel  made  by 
the  Messrs.  Hadftold,  and  reoantly  described  at 
some  .length  in  a  paper  read  by  Mr.  Hadfield 
before  the  Institution  of  Civil  Engineers.  The 
'president,  being  what  is  known  as  a  "  practi- 
cal "man.  made  a  short  and  sensible  address, 


doubtless  being  desirous  of  hearing  the  papers 
which  were  down  for  reading.  The  first  was 
by  Mr.  T,  Turner,  the  lecturer  on  metallurgy  at 
Mason  College,  and  dealt  with  silicon  and  sul- 
phur in  oast  iron — a  paper  which  should  be 
studied  by  the  chemists  of  ironworks.  Mr. 
Turner's  conclusions  are  that  in  the  blast  fur. 
aaee  there  are  three  agencies  which  tend  to 
eliminate  the  sulphur  in  the  Cleveland  prao. 
ice — first,  the  high  temperature,  which  tends 
prevent  the  absorption  of  sulphur  by  the 
n ;  secondly,  a  slag  rich  in  lime,  which 
readily  combines  with  the  Bulphur ;  and,  thirdly, 
he  action  of  the  silicon,  the  amount  of  which 
.fleets  the  quantity  of  sulphur  retained  by 
;he  iron.  For  every  proportion  of  silicon  he 
holds  that  there  is,  with  certain  conditions 
'f  the  furnace,  a  corresponding  maximum 
iroportion  of  sulphur,  and  that  if  by  any 
leans  an  excessive  proportion  of  sulphur 
-hould  bo  present,  remelting  will  eliminate  it, 
,nd  produce  a  condition  of  equilibrium.  Mr. 
Suelus  commented  on  this  paper  by  pointing 
■ut  that  the  quantities  of  silicon  and  sulphur 
rere  practically  constant  in  tie  materials 
ntroduced  into  the  blast  furnace,  while  in  the 
-lag  considerable  variation  was  found,  a  result 
which  he  thought  might  be  explained  by  the 
varying  reducing  powers  of  the  gases  in  the 

e.    A  high  reducing  power,  he  thinks, 

silicon  to  pass  into  the  iron,  while  the 
■ul  phur  goes  to  the  slag  and  forms  sul  ph  ate  of  oal- 
a,  II.  Gautier  thought  Mr.  Turner's  view 
new  in  attributing  to  silicon  the  ability  to 
expel  sulphnr  from  iron,  and  he  referred  to  the 
fact  that  sulphide  of  silicon  is  easily  made  by 
lieating  silicon  in  an  atmosphere  of  snlpbydric 
ncid — conditions  which  might  occur  in  a  blast 
furnaoe.  He  mentioned  the  opinion  of  Herr 
Ledebur,  of  Freiburg,  that  most  of  the  blow- 
holes in  iron  castings  are  due  to  sulphide  of 
silicon,  and  suggested  that  the  best  conditions 
for  getting  rid  of  sulphur  are  a  slag  low  in 
silica  but  rich  in  lime.  Sir  I.  L.  Bell  said  that 
the  operations  which  went  on  in  a  blast  furnace 
were  of  so  complex  a  nature  that  it  was  im- 
possible to  arrive  at  a  comprehensive  conclu- 
sion, and  that  if  in  malting  one  quality  ef  iron, 
the  quantity  of  silicon  varied  in  the  product, 
tbe  cause  must  be  songht  in  the  difference  of 
temperature.  Mr.  R.  A.  Hadfield  said  that  the 
Bxperience  of  his  firm  did  not  agree  with  the 
arguments  of  Mr.  Turner.  They  used  irons 
high  in  silicon,  and  wanted  them  free  from 
inlphnr ;  but  they  found  occasionally  as  much 
ls  "i'l  and  even  '32  per  oent. ;  but  a  fact  worth 
noting  was  that  in  an  alloy  high  both  in  phos- 
phorus and  silicon  they  never  had  any  trouble, 
owing  doubtless  to  the  manganese,  though  he 
does  not  think  that  altogether  explains  the  low 
percentage  of  sulphur.  As  a  matter  of  fact, 
in  manganese  steel  the  sulphnr  is  rather  higher 
than  in  ordinary  steel.  A  paper  by  M.  Gautier, 
on  "  The  Melting  in  Cupolas  of  Wrought  Iron 
or  Steel  Scrap  with  Ferro- Silicon,"  was  then 
read,  and  in  the  course  of  the  discussion  which 
Followed  Sir  H.  Bessemer  stated  that  analogous 
results  were  obtained  at  his  works  a  quarter  of 
s  century  ago,  and  that  owing  to  the  wording 
af  his  patent  specification  its  terms  were  evaded, 
and  he  had  been  deprived  of  a  large  sum  of  money. 
In  the  process  patented,  pig-iron  was  reduced 
to  malleable  and  mixed  with  highly  oarburised 
iron,  from  which  mixture  remarkably  durable 
stamp-heads  for  quartz -crushing  machines  had 
been  mode.  The  process  described  in  M,  Qau- 
tier'B  paper  is,  however,  costly,  and  it  is  doubt- 
ful if  it  will  ever  come  into  use. 

Amongst  tile  other  papers  road  was  one  by 
Mr.  A.  Wilson,  of  Stafford,  on  "  Water  Gas,"  in 
which  the  author  referred  to  the  fact  that  the 
subject  had  been  introduced  to  the  Institute 
some  years  ago,  but  that  little  practical  nee 
had  been  made  of  the  gas  outside  of  the  United 
States,  which  may  be  accounted  for  by  the  fact 
that  toe  plant  then  described  was  too  co 
plicated.  Sin oe  then,  however,  great  impro'.- 
ments  have  been  effected,  principally  by 
German  engineers,  chiefly  for  metallurgical 
purposes,  so  that  now  the  plant  is  extremely 
simple  and  durable.  The  system  of  lighting  by 
this  gas  has  also  been  adopted  with  great  suc- 
cess at  several  large  works  on  the  Continent, 
and  it  is  also  largely  used  in  America,  and  see- 
ing that  it  offers  a  convenient  and  beautiful 
means  of  illuminating,  possessing  the  conve- 
yance of  town  gas  with  the  brilliancy  of  the 
electric  light  at  less  than  half  the  cost  of  either, 
the  author  of  the  paper  thought  that  it  must 


oemmend  itself  fer  adoption  in  this  couutry 
also.  In  England  a  very  extensive  water-fat 
plant  has  been  erected  by  Mr.  Sampson  Fox  it 
the  Leeds    Forge    Company's   works,    la  all 

water-gas  apparatus  the  principal  part  ooasuta 
of  a  generator,  in  which  the  fuel,  by  the  aid  tf 
aa  air  blast,  is  raised  to  a  high  temperature,  to 
be  afterwards  oooled  by  a  jet  of  steam  for  the 
production  of  water  gas.  During  the  heating 
up  by  means  of  the  blower,  Siemens!  or  gene- 
rator gas  is  produced,  while  the  cooling  emmet 
by  the  steam  prodnoes  water  gas.  The  charac- 
teristic, therefore,  of  the  watar-gas  generator 
consists  in  producing  alternately  Siemens'!  g* 
and  water  gas.  According  to  the  use  which  it 
is  desired  to  make  of  the  Siemens' s  gas,  the  fuel 
which  is  used,  and  the  manner  of  passing  the 
i  team  or  passing  the  air,  and  vice  versa,  then 
ias  arisen  a  combination  of  apparatus  of 
different  construction.  In  the  first  apparatus, 
constructed  iu  Germany,  there  was  no  objeel 
in  view  but  the  production  of  heating 
gas  for  metallurgical  work  or  that  which 
limited  its  employment  to  heating  and  inciting 
purposes.  It  was  then  found  that  the  water 
gas  burned  without  an  excess  of  air  and  produced 
Mgh  a  temperature  that  a  platinum  win 
melted  by  being  placed  in  the  open  flana 
best  proof,  however,  which  it  is  possible  to 
have  of  the  high  temperature  of  water  gat  ii 
found  in  the  Incandescent  magnesia  light  on 
Fahnehjelm's  system  (see  p.  383,  Vol.  ILL). 
The  flame  heats  a  comb,  composed  at  little 
magnesia  rods,  to  whiteness,  produoing  a  light 
superior  to  the  incandescent  electric  light, 
without  having  the  bluish  tinge  of  the 
lamp,  and  consequently  more  nearly  the  sp!< 
dour  of  sunshine  than  any  other  system  of 
lighting.  The  light  possesses  the  advantaged 
absolute  steadiness.  Tbe  magnesia  comb  " 
supported  by  a  wire  slipped  into  a  socket  on  i 
'  ir  of  an  ordinary  gas-bracket.  The  bameu 
are  exactly  the  same  as  those  used  (or 
gas,  and  so  are  the  globes,  and  all  tie 
fittings  concerned.  In  substituting  lighasg 
by  incandescence  with  water  gas.  therefore,  ei 
changes  whatever  are  necessary  in  the  exi"inr 
pipes  and  fittings. 

Major  Cubillo,  of  the  Spanish  Artillery,  real 
papers  on  steel  castings  for  the  manufaCBN 
of  guns,  which  were  of  purely  techniol 
interest,  but  drew  from  M.  Gautier  the  remark 
that  he  was  experimenting  with  lead  as  the 
hardening  dip  for  steel  castings  for  gma 
Messrs.  Pattison  and  Stead,  of  Middlesbrough, 
and  Messrs.  Harbord  and  Tucker  contribute! 
papers  on  the  behaviour  of  arsenic  in  steel ; 
and  Mr.  H.  Le  Neve  Foster  introduced  Lori- 
bond's  tintometer  to  the  notice  of  tbe  Inniude 
accurate  instrument  for  the  measurement 
itching  of  colours,  advocating  its  use  «i« 
means  of  obtaining  a  permanent  standard  or 
the  matching  of  carbons  in  steel  by  the  Kgttftf 
colour  method. 


WILLABS'S  improved  spaitrb 

SPANNERS  and  wrenches  have  long  sugars! 
the  attention  of  the  inventor  ;  but  iltatsjs 
there  is  a  considerable  variety  to  be  ftwoM 
the  tool-shops,  patents  are  still  taken  ootnr 
improvements.     In  the  annexed  engtaiinpw 
Bbow  the  designs  patented  by  Mr.  E.  WifleB, 
of  Cropston,  Leicestershire,  the  object  ef  whist 
is  to  produce  a  spanner  which  may  tx  est-    ._ 
veniently  worked  or  used  at  different  saM     ( 
and  which  is  specially  adapted  for  use  wata 
the  nut  to  be  operated  upon  is  confined  tritlfc 
very  limited  space.    Figs.  1  and  2  are  *«*     j 
edge  views  of  the  Improved  spanner,  stos»C 
the  jaw  and  handle  connected  by  means  of  t* 
outside  link  plates.    Figs.  S  and  4  are ads"* 
edge  views  of  a  modification.    Figs.  5  usi 
are    side   and    edge    views    of   a   timiaur 
constructed   spanner,  but    showing  the  jt* 
and      handle      forked      and      connected   4 
means   of  au   internal  link  plate.    la  Ftp 
1,  2,  5,  and   8,    A  is    an    iron,    or  otfcr 
suitable  jaw,  of  convenient  siie  and  shape, ; 
the  back  of  which  is  a  suitable  toothed  dik. 
B,  both  being  preferably  made  in  one  piece  * 
casting.    On  the  two  side*  of   the  toothed  das 
B,  and   working    on   a    rivet    or   equitsle* 
B'  at  the  centre  of  the  disc,  are  two  suimalr 
shaped    link  plates  C,  having  their  oppoa» 
ends  pivoted  in  a  convenient  position  to  tta 
handle  or  lever  D  of  the  spanner.    Tbe  work- 
ing end  of  tbe  handle  or  lever  D  may  be  ■ait' 
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[lowed  or  recessed  to  allow  of  its  free 
rat  when  in  a  lino  with  the  links,  orer 
bined  toothed  disc  B  and  jaw  A,  and 
;r  edges  of  the  handle  D  arc.  left  pro- 
thna  forming  two  lips  OT  pallets  E, 
when  required,  engage  with  the  teeth 
isc  B,  and  produce  rotary  movement  of 
bined  toothed  disc  and  jaw.  It  will  be 
i  that  when  the  handle  forms  a  con- 
m  of  a  straight  line  joining  the  pivots 
shown  in  the  drawing,  the  toothed 
an  be  turned  ronnd  so  as  to  place  the 
,t  on;  working  angle  with  the  handle. 
he  jaw  A  is  fitted  to  the  nnt,  and  pros- 
it npon  the   handle,  the  latter  tarns 


.ts  pivot  B1  until  one  of  the  line  £ 
i  with  the  teeth  of  the  disc,  when  the 
eoome  rigid  and  act  like  a  solid  spanner. 

and  4  represent  the  application  of  the 
on    to    a    box    spanner,   and    show    a 

wheel  F,  working  within  two  euitnbly- 
platee  0.    Passing  through  the  toothed 

F,   and   plates    G,    ma;  be    a   pin  a 

Gl,  which  projects  a  convenient  dis 
lejond  the  plate  G,  and  on  which  may 
irod   a  circular  or  other  shaped  block 

end  or  flat  portion  being  suitably  re- 
at  H1  to  receive  square,  hexagon,  or 
baped  nuts.  Also  between  the  two 
i  in  n  handle  or  lever  D,  suitably  hol- 
,nd  proyidedwith  lips  or  projections,  E, 
■  of  engaging  with  the  toothed  wheel  F, 
.ating  the  block    II    as   desired.    The 

or  lever  may  ho  pivoted  between  the 
i  by  means  of  a  bolt  or  equivalent  B\ 
ndle  (•'  may  be  made  of  such  a  suitable 
at  to  allow  the  block  H  to  engage  with 
t  on  a  plain  surface.  A  suitable  cotter 
pin  I  will  serve  to  hold  the  spindle  and 
gid.  It  will  be  readily  understood  that 
sntee  does  not  oonflue  himself  strictly 
MUstruotion  of  spanners  as  shown,  as 
us  modifications  of  the  same  may  be 
ithout  departing  from  the  principle. 


FRICTION. 

third  report  of  the  Resssroh  Committee 
Friction  appointed  by  the  Institution  of 


pressed  between  two  cut-iron  discs,  the  bearing 
lurfeoes  of  which  were  orated  with  phosphor 
bronte,  giving  an  area  on  each  disc  of  iOsq.in.,  after 
allowing  for  the  oil  channels — four  grooves  nnt  in 
each  face  of  the  ring.  The  pressure  was  applied 
by  means  of  a  spring,  and  a  mineral  lubricating  oil 
was  employed.  The  experiments  detailed  in  the 
report,  which  can  bs  bad  by  all  interested  on  appli- 
cation to  the  secretary,  furm  a  aeef  al  addition  to 
onr  knowledge  of  the  snbjeotof  friction  as  applied 
to  machinery,  and  their  real  value  will  be  beat 
gathered  by  the  remarks  made  in  the  morse  of  the 
discussion.  At  the  commencement  a  letter  was 
reed  from  Mr,  Tnmball  referring  to  defect! 
,_    the    design    of    the    bearing    (a   collar  bear- 


ing); 

said  chat  they  (,._,„ 

difficult  to  lubricate,  for 


of  the 


1  that  they   purposely  adopted 


tod   t 


apparati 
'    SI 


ig  under  its  wont  conditions.  The  bearing 
they  had  tried  was  something  like  the  shaft- 
bearing  in  a  marine  engine.  They  were  new 
scheming  a  machine  to  test  pivot  bearings.  It  was 
a  difficult  problem  to  manage  when  they  had  to 
deal  with  pressures  ranging  from  3,0001b.  to  liOOlb. 
Mr.  Tomlinson  said  the  committee  had  asked  fur 
help  from  members,  bnt  had  found  that  they  hid 
had  to  depend  entirely  on  themselves.  Mr.  \V.  F. 
Smith,  of  Salford,  painted  ont  that  the  behaviour 
of  a  bearing  depended  on  the  relative  hardness  of 
the  materials.  Two  soft  materials  working  together 
would  become  abraded,  and  the  surfaces  would,  at 
nigh  speeds,  so  adhere  that  they  became  practically 
one  solid  mass.  In  practice  tbey  found  that  with 
the  increased  dnty  required  for  a  bearing  they  had 
to  increase  the  rubbing  surfaces  and  use  harder 
material.  He  described  some  devices  adopted  by 
his  firm  which  bad  been  found  to  work  well,  and  in 
speaking  of  cylindrical  bearings  said  that  occa- 
sionally he  had  to  deal  with  a  shaft  which  was 
mads  of  steel  too  soft  to  stand  the  friction  of  the 
journal  in  the  bearing.  He  had  had  instances  in 
which  the  metal  had  been  abraded.  In  such  cases 
the  only  course  bad  been  to  case-harden  the 
journal ;  but  it  was  far  preferable  to  have  the 
shaft  of  a  metal  sufficiently  hard  to  stand  the  work. 
Prof.  Unwin  pointed  ont  that  in  some  eases  in  the 
report  there  may  have  been  a  good  deal  of  accumu- 
lated heat  in  the  bearing.  It  was  a  curious  fact 
that  friction  was  independent  of  speed  in  the  ex- 
periment*, and  he  could  not  help  thinking  that  this 
fact  was  connected  In  some  way  with  the  question 
of  lubrication.  He  asked  whether  the  lubrication 
was  less  with  lower  speeds.    Mr.  Sohunheyder  said 


tenth  the  pressure  per  unit  of  surface  that  oould 
he  carried  on  a  round  journal,  and  the  machine 
under  discussion  represented  a  slide  block.  He 
would  prefer  to  see  the  bearing  tried  under  the 
condition!  of  practical  working.  He  regarded 
the  practice  of  applying  water  to  a  bearing  as 
"brutal." 

Prof.  Barr  referred  to  the  theory  advanced  bv 
Prof.  Reynold!  before  the  Royal  ftxricty  as  to 
friction  In  a  journal,  in  which  the  latter  showed 
how  the  lubricant  was  constantly  carried  up  by  the 
revolution  of  the  journal  in  the  bearing.  He  had 
been  designing  an  apparatus,  in  which  he  had  pro- 
j ... J  ;,ph  rag  m,  such  as  was  used 


•ed  a  waU 


Xnci'T: 

whether  tbe  oil  appeared  on  the  outer  or  inner  rim 
of  the  rubbing  surfaces  of  the  apparatus.  Mr. 
Greig,  of  Leeds,  pointed  out  tbe  necessity  of 
admitting  air  to  bearings,  and  Mr.  Wicksteed,  of 
Leeds,  pointed  out  that  a  journal  that  can  only 
bear  1001b.  to  the  square  Inch  when  lubricated  on 
the  presssure  side  may  be  loaded  to  (i00!b.  to  the 
sqaare  Inch  when  lubricated  on  tbe  lower  side.  But 
in  the  collar  bearing  under  cousid oration  ths 
maximum  load  put  on  was  801b.  to  the  square  inch. 
He  expressed  surprise  at  this,  as  he  bad  known 


total  resistance  being  Gowt,  or  3owtl  per  a<, 
inch  of  bearing  surface.  There  were  two  hardened 
at*el  faces  and  a  loose  hardened  steel  washer 
between  them.  In  these  cases  the  lubrication  was 
rude,  but  the  arrangement  had  worked  without 
trouble,  the  loose  washer  reducing  the  speed.  Mr. 
Wicksteed  thought  that  experiments  might,  with 
advantage,  be  carried  out  on  a  marine  propeller 
thrust-bearing  working  in  oil. 

Soott  Moncrieff,   speaking   of   lubrication, 
said  there  was  much  to  be  done  before  engineers 

'  -  -■  ■    qnB1tion. 

...  with  the 

late  Mr.  R.  D.  Napier  In  order  to  arrive  at  some 
conclusion  on  the  friction  problem  in  connection 
with  the  differential  clutch  that  gentleman  in- 
■ented.  He  was  surprised  to  find  how  widely 
he  results  of  the  trial  now  before  the  meeting 
differed  from  those  he  hsd  obtained  in  bis  experi- 
ments.    He  wished  to  point  ont  that  there  was  a 


Mr.  Holroyd  Smith  said  that  in  worm-gearing 
for  oar-driving    he    had    found  an  advantage  in 

making  threads  which,  in  place  of  being  square 
section,  bad  sides  inclining  towards  each  other 
a  certain  definite  angle,  and  this  angle  was 
found,  on  comparison,  to  correspond  with  that  beat 
inited  for  friction  gearing.  One  advantage  was 
that  bettor  lubrication  of  the  surfaces  was  ob- 
tained, and  any  cross  strain  on  the  spindle  was 
ipensated  for.  He  suggested  that,  in  a 
irine,  a  groove  should  be  turned  where 
the  collar  springs  from  the  shaft  in  place  of  the 
corner  being  rounded  off  iu  the  usual  way,  as  ths 

froove  would  serve  to  hold  oil.  As  to  lubrication, 
e  would  be  glad  to  know  whether  the  friction  of 
a  lubricated  surface  was  to  be  regarded  as  similar 
to  that  of  a  skate  gliding  over  ice,  or  whether  it 
was  that  the  lubricant  formed  a  number  of  minute 
rollers  ?  He  thought  mnre  attention  should  be 
paid  to  roller  bearings.  Mr.  Daniel  Adsmson  did 
not  think  the  experiments  had  any  value  for  work- 
shop practice.  He  considered  mors  information 
was  wanted  as  to  the  metal  of  which  bearings 
should  be  composed,  and  also  tbe  oil  used.  He 
instanced  the  caie  of  cotton  spindles.  Of  old  these 
were  lubricated  with  sperm  oil,  but  with  higher 
speeds  a  thinner  mineral  oil  had  to  be  used.  A 
thick  oil  was  good  for  slow  speeds  and  heavy  load*, 
bnt  a  thin  oil  should  he  used  fur  high  speeds  and 
light  loads.  Ha  referred  to  a  case  in  which  he 
had  introduced  oil  under  a  footstep  bearing  by 
means  of  a  force  pump,  and  concluded  by  saying 
that  it  appeared  to  him  tbe  experiments  were  on 
too  small  a  scale.  He  bid  filed  a  flat  on  a  journal 
so  that  the  oil  might  be  carried  round.  Mr.  Paget, 
of  Loughborough,  thought  the  committee  had 
brought  hame  to  engineers  tbe  fact  that  they  had 
been  considering  friction  aa  a  crossbreed  between 
the  friction  of  solids  and  the  friction  of  fluids. 
What  should  be  aimed  at  was  that  friction  in  bear- 
ings should  be  always  Quid  friction.  Mr.  Mair,  of 
Messrs.  Simpson  and  C  >.,  I'imlioo,  at  whose  works 
the  experimental  machine  was  made,  pointed  oat 
that  some  of  the  speakers  appeared  to  be  nnder  a 
misconception  ss  to  tbe  action  of  the  testing 
maohinc.  It  was  only  the  ring  that  was  still,  all 
else  revolving,  and,  from  its  narrow  width,  there 
was  little  difference  between  tbe  speed  of  the  out- 
side and  inside  edge.  There  was  therefore  little 
centrifugal  force  to  influence  tbe  spread  of  the  oil. 
Mr.  Beauchamp Tower  said  that  the  friction  shown 
in  the  diagrams  was  due  to  want  of  lubrication, 
and  the  supply  of  oil  eocld  be  so  regulated  as  to 
get,  as  a  result,  any  curve  that  might  have  been 
drawn  beforehand.  But  this  was  not  a  result  the 
committee  was  appointed  to  arrive  ut,  and,  as  a 
matter  of  fact,  the  supply  of  lubricant  was  regi 
lated  in  accordance  with  tho  requirements  f< 
'    r.    Prof.  TJnwiu  had 


uuld  1 


eight    . 


vould  o. 


beat 


ich  Mr.  Tower  considered  to  be  the  fact.  Prof. 
Uuwin  also  appeared  to  question  the  fact  of  the 
friction  being  independent  of  the  speed ;  but  the 
details  quoted  in  the  paper  supported  that.  The 
committee  were  unable  to  account  for  it,  but  could 
accept  the  testimony  of  tho  experiments.  In  their 
former  experiments  with  a  journal  bearing,  the 
data  collected  showed  that  they  had  a  nearer 
approach  to  fluid  friction,  but  in  the  present  case 
the  phenomena  were  more  akin  to  those  attendant 
on  the  friction  of  solids.  Mr.  Scbttnh cyder  had 
exclaimed  against  the  nse  of  water  to  cool  the  ^ear- 
ing; bnt  he  would  remind  that  gentleman  that 
water  was  constantly  med  on  the  thrust  bearings 
of  marine  engines,  and  a  water  service  wis  main- 
tained to  cool  the  slipper  guides  of  torpedo-boat 
enginee.  Prof,  llarr  had  proponed  a  hydranlto 
bearing,  and  this  had  been  tried  with  oil  in 
place  of  water.  Use  would  probably  be  made  of 
this  during  the  forthcoming  experiment!  with  a 
footstep  beariog.  Mr.  Greig  had  insisted  on  the 
necessity  of  ventilating  a  bearing, which  was  another 
way  of  saying  that  heat  should  be  carried  away. 
With  regard  to  what  had  been  said  about  the 
smallneai  of  tbe  load,  he  might  mention  that,  a 
few  days  previously,  he  had  met  Mr.  Tbornyorott, 
and  had  asked  him  what  load  he  generally  put  on 
tin  bearing  of  a  torpedo-boat  engine,  and  had 

that  .101b.  to  the  square  inob  of  surface  was 

considered  a  fair  allowance.  He  thought  this  satis- 
factory  as   showing   they    were  not   below  good 

'    leriug  practice    in    their  experiments.    Mr. 

Monuneff  had  asked  what  was  the  rate  of 

lubrication.  He  repeated  that  the  oil  was  supplied 
ited.  As  to  the  natnre  of  oils  for  lubricating, 
ubjeot,  he  thought,  waa  well  thrashed  ont 
during  the  reading  and  discussion  of  the  previous 
report.  Mr.  Holroyd  Smith  had  asked  about  roller 
1  "  "~'Pi  ■"d  had  appeared  to  think  they  might  be 
:d  with  advantage.  He,  however,  doubted 
'  would  be  equal  to  well-lubrioated  cylindrical 

igs.    Bali  bearings  are  all  but  universal  In 

bicycles  and  tricycles,  where  they  are  found  to  be 
-ety  advantageous;  for  heavier  work,  the  difficulty 
Fould  be  to  get  balls  or  rollers  to  stand.  Even  in 
the  light  duty  they  are  subiect  to  Ymry&m\fi<itn 
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baits  am  by  no  means  unknown,  but  in  inch  cases 
the  operator  lODD  bn  notice  of  the  mishap  by  the 
extra  work  thrown  on  him.  Were  ■  stoam-sngino 
or  other  mechanical  motive  power  used  serious 
damage  mi^ht  occur  before  the  accident  iu  dis- 
covered. Ai  to  carrying  a  verticil  ihaft  on  oil,  he 
had  no  doubt  they  oonld  do  that.  By  means  of  ■ 
■Bill  form  pump  sufficient  pressure  oonld  be 
maintained,  and  the  oil  oonld  be  kept  in  bj  pink- 
ing rnnnd  the  shaft.  He  considered  the  remirks 
of  Mr,  Paget  u  to  the  friction  being  a  compromise 
between  fluid  friction  and  solid  friction  »  aptly 
deaoribing  the  conditions. 

The  outcome  of  the  experiments  on  friction,  so 
far  as  they  have  gone,  seems  to  be  ranch  the  same 
ai  ni  arrived  at  yean  ago  by  rale  of  thumb,  and, 
summed  up  in  a  few  words,  it  ii  limply  tbet  every 
bearing  where  possible  sbonld  be  so  made  as  to 
support  on  a  film  of  lubricant  whatever  it  bean, 
the  metal  surface*  never  being  allowed  to  rub  on 
on*  another. 


THE  MECHANICS   0*  A  LIQUID. 
*      LIQUID   comes   in   handy    sometimes   i 


the   material 

meaiare  the  amount  of  displacement  by  giving 
close  attention  to  the  overflow.  It  ii  a  process 
that  was  first  brought  into  nee  in  the  dayi  when 
jeweller!  and  silversmiths  were  inclined  to  be  a 
little  dishonest  and  to  make  the  most  of  their 
earnings  out  of  the  rule  of  their  country.     If  we 

wawfcw  »( - 


rightly,  the    ■ 


"Eureka"  was  heard  about  that  time  from  some- 
body who  had  been  taking  a  bath  up  ii 
country  lome  two  miles  from  home.  Tradition 
would  hive  us  believe  that  the  inventor  Uft  f. 
the  patent  office  long  before  his  bathing  exeroiii 
were  half  through  with,  and  that  he  did  the  rao. 
of  hie  travelling  at  a  lively  rate  while  on  foot ;  but 
it  is  more  reaaonable  to  suppose  that  bath  tubi 
were  in  use  in  those  days,  and  that  he  noticed,  as 
every  good  philosopher  should,  that  his  bathing 
solution  was  running  over  the  edge  of  the  tnb  u 
fait  11  his  body  sunk  below  the  surface.  Taking 
to  the  heels  is  something  that  we  hear  of  even  a 
this  late  day. 

It  wai  oot  many  yean  ago  that  an  Inventor  of 
siphon  noticed  how  water  could  be  drawn  np  bill 
with  ,1  lamp  wick, and  the  (.bought  struck hin  '*-* 
witli  a  soaking  arrangement  of  thii  kind  in  one  lee 
of  the  siphon  a  flow  of  water  oonld  be  obtained 
that  wonld  always  be  kept  in  motion.  Without 
taking  a  second  thought  he  dropped  bis  work  * 
the  Lay-field,  and  ran  ill  the  way  to  London, 
di.tunce  of  twenty  miles,  to  lay  bis  scheme  befo 
a  learned  man  of  icienoe.  He  moat  hare  felt  like 
being  carried  home  on  a  stretcher  when  he  learned 
that  a  performance  of  this  kind  nufi' 
Among  the  others  who  have  given  an  exhibition  vi 


ton  k 


W" 


>w  It  to  meaiare  the  volume  of  cotton  without 

"ingiug  any  of  the  Ghrea  in  contact  with  the 
water.  The  liquid  is  poured  into  the  funnel  in  the 
upright  tube  under  head  enough  to  partially  Gil 
the  jars  when  the  overflow  that  standi  on  a  level 

'"i  the  line  D  B  is  open,  to  allow  the  air  in  each 
p_  to  adjust  itaelf  aa  the  straight  portions  are 
wanted  to  work  from.  The  overflow  is  then  closed, 
>nd  head  enough  uf  water  put  on  to  compress  the 
iir  in  the  empty  jar  down  into  half  its  volume, 
[t  may  take  a  pipe  long  enough  to  reach  up  into 
the  second  story,  but  it  need  nut  be  a  large  one, 
and  pipee  round  a  cotton  mill  are  plentiful.  Iu 
"•e  jar  containing  cotton  the  water  hai  not  riaeu 
high,  their  being  not  io  much  air  to  compress, 

id  comes  to  rest  on  the  line  C.  Now  we  have 
this  simple  condition  to  work  from.  If  the  water 
occupy  half  of  the  space  that  haa 
d..  .*.„*„,.  0(  air  ,„  eg  j„  it 
the  other,  and  if  it 
._  .wioe  the  extent  in 
volume  would  reach  the  bottom  of  the  jar  in  the 

is  containing  nothing  but  air,  and  to  the  line  H  I 

i  the  jar  containing  cotton. 

The  fibres  then  must  have  had  an  amount  of 
material  substance  about  them  to  Gil  the  remain- 
ing apace  entirely  full,  so  that  a  particle  of  air 
could  not  be  taken  into  account  anywhere.  The 
ootton  hae  produced  the  same  effect  that  a  (olid 
substance  would  do  if  it  just  filled  th*  apace  shown 
above  the  line  H  I,  for  the  water  haa  risen  into 
half  the  space  that  is  left  below  it.  Thii 
enables  an  overseer  to  look  into  the  material  sub- 
stance of  textile  fibres  by  bringing  into  use  the 
elasticity  of  atmospheric  air,  reserving  the  liquid 
*  ~  faiuring  volume  to  govern  the 
ipreaslbility. — Bottoa    Jvttrnat   of 


sketch.  I  was  led  to  thii  form  by  many  oir 
'  hen  the  peculiar  way  in  wh 
ite  battery  wae  '-undermii 
where  it  wai  outwardly  protested  by  a  ce: 
listed  the  action  of  the  dilute  acid 
ie  porous  pot. 
For  cheapness  and  handiness,  glass  tumble 
drinking  glasses  with  what  are  known  as 
Ixittomi  (Fig.  3)  would  make  up  very  bandy 
fur  experimental  purposes. 
Further  experiment!  led  to  a  "  thistle  tube 


been  taken  up  by  the  i 


fa™ 


n  mill,  he  hat) 


.     subetau ...  ._ 

perimeuted  npon  that  would  not  stand  this 
part  of  the  operation,  such  aa  fibres  and  a 
number  of  pulverised  materials.  One  of  tb*  jars 
was  paoked  in  tight,  nearly  half  foil  of  ootton. 
and  the  other  left  entirely  empty.    The  qneitios 


IMPROVED  PRIMARY  BATTERY. 


waa  an  electric  ptn  apparatus  with  a  Fuller 
ifaromate  battery.  The  difficulty  of  obtaining 
suitable  cells  and  lines  for  replacement  caused  me 
sek  some  other  form  of  cell  by  which  the  ex- 
ie  and  internal  resistance  of  porom  pots  could 
voided.  After  sundry  ex  periruents  with  a  view 
arrow  the  matter  down,  I  arrived  at  a  stoue- 
e  jar  containing  the  usual  bichromate  potass 
solution  plus  sulphuric  acid,  a  piece  of  thin 
platinum  wire  clothed  with  pure  black  india- 
rubber,  and  a  Hin.  tnb*  cemented  to  the  wire  at  an 
inch  from  the  bottom.  The  spare  inch  of  wire 
wae  then  made  into  a  flit  spiral  capable  of  picking 
up  a  small  quantity  of  meronry  (Fig.  1),  the  india- 
rubber  tube  being  simply  for  insulation,  so  that 
the  platinum  should  not  affect  the  remit.  On 
plunging  this  into  the  jar  of  solution  a  good  current 
waa  produced  for  a  short  time:  when  withdrawn 
for  examination,  it  was  found  that  part  of  the 
mercury  still  adhered  to  the  platinum  wire,  al- 
though action  bad  ceased  ;  a  fresh  dip  of  meronry 
restored  the  effect.  On  investigation  I  fonnd  that 
the  mercury  had  been  used  with  rino,  and  was,  in 
fact,  an  amalgam.  The  absence  of  zinc  meant 
absence  of  effect.  On  this  resnlt  a  simple  and 
effective  cell  was  formed.  (Fig.  2.)  A  small  jar 
(tot.  Liebig'a  extract  of  meat  jar)  wai  divided  off 
by  ngtat$  partition  cemented  in  with  bicycle- tire 
cement  (more  expensive  than  Chatterton'i,  but 
much  stronger  for  grooveless  partition!,  jointing 
parchment  paper  cells  for  Leclanohcs,  indiambber, 
guttapercha,  shellac,  and  bitumen)  reaching  nearly 
10  the  bottom  of  jar;  meraury  ie  then  poured  in 
(dotted  in  Fig.)  to  form  a  "lealed  Joint"  to 
separate  the  fluids ;  carbon  on  the  one  side  of  the 
partition  (but  impended  so  aa  not  to  touch  the 
surface  of  the    mercury)    in    bichromate  pi 

sulphuric  acid  solution,  and  on  the  other  aids 

standing  in  the  mercury  in  plain  valer  to  assist  in 
counterbalancing  the  biobromate  fluid  on  the  other 
side,  so  as  to  require  less  mercury  to  make  ■  safe 
j.iint.  Of  oourse,  the  jar  is  represented  wider  than 
is  really  the  case,  so  ae  to  prevent  confusion  in  the 


gas-flan 


Fia.  1 

copper  wire  being  pissed  down  the  item  i 
mercury.  This  ii  limply  placed  in  a  jar  i 
lion  containing  the  carbon,  but  the  mereui 
receive  occasional  replenishment!  of  small 
of  ebeet  lino,  which  readily  dissolve  in  it 


thistle  tube  is  convenient  for  lifting  in  and 
and  when  it  can  be  lashed  to  a  spring  elotba 
clipped  on  the  top  of  the  jar. 

But  for  permanent  use  a  small  shallow  p 
earthenware  (such  as  Needham'i  metal  poli 
sold  in — Fig.  o)  hu  a  round  lino  rod  otmsuh 
firmly,  bo  ai  to  form  a  insane  of  lifting  in  a 
plet*  state  out  of  the  outer  battery  jar,  merer 
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then  poured  in  to  form  *  "  viUr  joint,"  a  paraffin 
limp  ehJmnej'  with  ■  " oriukled  top  (Fig-  6)  ia 
than  inverted  and  passed  down  the  Kino  rod  into 
the  mercury  ud  filled  with  pure  muir  to  counter- 
balance ths  pr«Mur«  of  the  mrroumiinif  fluid  (biehr. 
potass  -f  acaulpb.,  usual  eolation),  In  which  stands 
the  carbon. 

A'ort.— Thii  water  remains  purely  free  from  any 
acidity  for  month*,  and  by  caret  nl  teat*  I  find  that 
the  addition  of  anlphnilo  aoid  simply  weaken*  the 
battery  by  setting  op  a  "  counter "  current.  In  the 
"porous-pot  form"  tha  acid  Mama  qui te  necessary 
to  lower  tha  resistance  of  the  fluid,  bnt  haie  it  ii 
different.  Of  cootie,  a  preferable  form  to  avoid 
risk  of  cement  giving  way  would  be  to  make  the 
glass  and  the  dish  in  one  (in  glass},  with  piercings 
to  insure  the  continuity  of  the  body  of  mercury  in 
contact  with  the  line  and  the  biobrom.  ao.  fluid. 

The  thiitle  tnbe  arrangement  I  do  not  like, 
owing  to  hiring  to  supply  the  sine,  and  the  *nr- 
faoe  of  mercury  i«  too  small,  too ;  but  the  other 
arrange  mo  nta  I  hue  tested  for  eii  mouths  success- 
fully.-- P.  SELBT,  in  EUc.  Bnita. 


CABMINH  INJECTIONS.* 

TBOUBLB  with  carmine  gelatine  fluids,  when 
uaed  for  micro -injections,  arises  in  two  wayi 
— either  from  an  excess,  or  deficiency,  in  tin 
amount  of  aoid  mod  to  precipitate  the  Carmine.  In 
the  first  oaae  the  carmine  will  preeip  t  ate  in  a  tot 
coarsely  granular  form,  while  in  the  at  J  jnd  all  tha 
ammonia  not  being  neutralised,  the  mmoniaoal 
solution  of  carmine  will  diffuse  throng  the  walla 
of  tha  blood-vessels.  Different  formal  i  •  for  oar- 
mine  injection  fluids  attempt  to  OTeroom-  the  diffi- 
onltletnamed,  bnt  either statingthe exact  quantity 
of  ■mmonia  and  acid  to  be  usod,  or  by  the  akill  of 
tha  maker,  who  is  to  judge  by  sight  or  smell  when 
IwfHolant  aoid  haa  been  added. 

When  the  operator  attempts  to  go  by  a  formula 
giving  definite  quantities,  he  is  often  baffled  by 
tha  varying  strength  of  the  ammonia.     When  he. 
ia  not  thoroughly  experienced,  and  tries  to  make  a 
fluid,  trusting  to  his  senses  to  inform  him  when  the 
neoaaiary  amount  of  aoid  haa  been  need,  his  know- 
ledge gained  by  previous  failures  and   successes 
being  lacking,  he  will  conclude,  with  many  writ 
on  histological  technique,  that  experience  ia 
quired  in  order  that  good  injections  may  bo  mi 
and  either  give  up  in  despair  or  waste  valuable 
time  in  gaining  the  experience  necessary. 

All  this  may  be  obviated,  and  an  experienced 
manipulator  produce  aa  good  a  carmine  fluid  aa  one 
who  u  thoroughly  conversant  with  micro-inject  ioni 

by  determining,  before  making  the  fluid,  the- 

amount  of  acid  which  it  will  take  to  neutral 
given  quantity  of  ammonia:  that  quantity  which 
is  to  be  used  ia  the  fluid  made.  To  this  end,  take 
a  drachm  of  the  aqna  ammonial,  which  is  1  ' 
used,  add  to  it  gradually,  with  constant  stii 

aoetic  aoid,  testing  with  bias  litmus  paper.     

instant  the  paper  ohangos  to  red  stop  adding  the 
sold,  and  note  the  amount  which  has  been  used. 
Suppose  that  it  is  ljdr.,  as  was  the  oaae  the  last 
time  I  made  up  ao  injection  fluid,  than  the  propor- 
tion of  aoetio  aoid  to  ammonia  will  be  11  to  6,  and 
if  the  entire  amount  of  ammonia  to  ho  Used  be 
1  drachma  aa  ia  the  formula  to  be  given,  then  the 
amount  of  aoid  needed  will  be  7}  drachms.  In 
this  way  the  proper  amount  of  acetic  acid  to  ai 
monia  may  be  found  in  any  formula.  Having  h< 
uniformly  moat  excellent  results  with  the  folloi 
ing,  I  oan  unhesitatingly  recommend  it  aa  one  ■ 
the  best,  if  not  the  hut,. of  the  gelatine  car  mil 
warm  Bowing  masses;  — 

Oabuinr  Solution. 

Canniua  Ho.  40 4  drachms. 

Aqnaemmonial  fort   . 4  drachma. 

Water  ...„ ■;  oanoes. 

Grind  the  oarmine  ia  a  mortar,  grade  ally  adding 
tha  water,  then  add  the  ammonia,  and  beat  gently 
until  the  oarmine  is  dissolved. 

Gelatine  Solution. 
Gelatine  lAonnoe. 


Water 


Soak  the  gelatine  in  the  water  until  soft,  and 
than  dissolve  by  heating. 

Take  5m.  of  the  gelatine  solution  and  add  to  It 
the  solution  of  oarmine.  Add  to  the  remainder  of 
the  gelatine  solution  aufliaient  aoetio  aoid,  aa  found 
by  previous  trial,  to  neutralise  the  4  drachma  of 
ammonia  contained  in  the  oarmine  eolation.  Heat 
the  solution  containing  the  oarmine  and  that  con- 
taining the  add  to  about  the  same  degree,  by 
placing  tha  bottles  containing  them  in  a  pan  uf 
water  kept  hot  on  a  stove  or  over  a  lamp.  Add 
gradually,  with  oonstant  stirring,  the  gelatine  solu- 
tion mntejuiug  the  acid  to  that  containing  the 
,   Filter  while  hot  through  two  thiokneaaaB 

jl-  The  fluid  can  be  poured  into  the  flannel 

shaped  into  a  bag,  when  pressure  on  the  aides  of 
tha  bag  will  oanae  tha  contained  Said  to  pais 


Amtrian 


Dr.  W.  0.  BOBDK*,  Fort  Douglas,  Utah,  In  L 
-  JfeaiMr  JKcsMwobal  Avriwi. 


inject  a  small 


Explanation  of  the  Figure 
thermometer ;  D,  injecting  bottle 
jeeting  can u la, 

through  the  cloth.     Add  4  drachms  of  chloral  hy- 
drate, and  shake  until  dissolved. 

The  chloral  will  preserve  the  mass  for  quite  s 
long  time,  but,  if  it  ia  to  be  used  within  a  day  or 
two,  the  chloral  is  not  necessary.  A  mass  made  up 
hv  the  formula  oivon,  is  sufficient  in  amount  tc 
.kbit  entire.    Should  a  mast 

ji,  the  qoanti  . 

ced,  retaining  the 
relative  proportions. 

In  my  experience  injection  of 
gives  the  best  results,  .except  when  special  injec- 
tions of  a  single  organ  Is   '     " 
fluids,  when  careful  iniectic 
better.    In  all  oaaes 
together  with  some  f 
paralns.    A  syringe  cannot  be  recommended,  but 
the  injecting  jar  of  Prof.  Gage  ia  very  useful,  and 
less  complicated  than  a  water-pressure  apparati 
One  oan  easily  be  extemporised  oat  of  a  wit 
month  bottle,  and  fitted  with  a  manometer  ma 
from  a  piace  of  bent   glass-tubing  fastened  to  . 
upright   board,  with  a   scale   in   inches  or  mil 
metres  marked  on  it.  The  only  other  articles  naoi 
sary  are  a  tin  box,  with  a  shelf  inside,  on  which  to 
lay  the  animal  while  injecting  ;  a  sheet  of  gli 
enough    to    cover     the    box,    a    thermom 
few  feet  of  rubber  and  glass  tubing,  and  i 
of  spring  clamps  for  closing  the  tubing,  when  it  is 
neoeaaary  to  atop  the  flow.    The  whole  apparatus, 
when  pot  together,  to  be  shown  as  in  the  figure. 
With  good  atomiser  bulbs  I  have  had  no  difficulty 
in  maintaining  a  pressure  of  100  millimetres  while 


The  injecting . 
vessel,  can  be  n 
heating  it  over 

out  so  that  it  wil 


inula,  for  fastening  in  the  blood- 
id»  from  a  small  glass  tnbe,  by 
n  alcohol  lamp,  and  drawing  it 
be  decreased  in  sirs  just  back  of 


the  blood-vessel  whei ....     _ 

ever,  to  have  braaa  oanula  and  stop-cooks,  such  as 
are  furnished  with  Beck's  injecting  syringe,  and 
which  may  be  bought  of  any  dealer  in  mioro- 
soopioal  goods. 

Before  making  an  injection  ths  apparatus  should 
always  he  arranged,  and  then  tasted  by  closing  the 
exit  tube  and  gradually  raising  the  pressure  to  100 
miilimeties,  so  that  any  defeats  or  leaks  may  be 
fonnd  and  remedied  before  the  injection  is  begun. 
Before  killing  the  animal  the  box  is  filled  below 
the  shelf  with  water  at  40°  O,  and  a  lamp  placed 
underneath  to  keep  the  temperature  at  that  point. 
The  melted  injecting  maaa  ia  then  poured  into  tbe 
injecting  bottle,  in  order  that  it  may  attain  the 
same  temperature.  About  12ox.  of  a  j  per  cent. 
Salt  solution  la  poured  into  another  bottle,  also 
arranged  with  injection  tubes  and  planed  in  the 
box.  Tha  animal  is  chloroformed,  and  before  the 
action  of  the  heart  ceases,  a  window  is  oat  in  the 
thorax,  the  pericardium  opened,  the  heart  drawn 
out  with  a  tenaculum,  and  its  apex  cut  off.    The 

_.     As 

_ oanula  is  passed 

through  the  ileft  ventricle  into  the  aorta  and 
fastened  in  by  a  ligature  passed  around  the  artery. 
The  animal  Is  then  placed  in  the  box,  the  cannlm 
connected  with  the  delivery  tube  uf  tbe  bottle 
containing  the  salt  solution  having  first  foroed 
'--—i  through  the  tube  until-"  -:-  ;-  * 


right  side  of  t 


The  oannla  ia  now  disconnected  from  tbe  bottle 
of  salt  solution  and  connected  with  that  contain- 
ing the  carmine  fluid.  Beginning  the  injection 
with  a  pressure  of  50mm.,  this  is  gradually  in- 
creased to  100mm.,  but  no  more.  After  a  time 
ing  the  right  auricle  may  be  tied 


Uriel  are  filled.  The  aorta  is  then  ligated,  and 
tha  animal  plaoed  in  ice-water,  or  a  refrigerator, 
to  remain  until  cold,  when  the  parts  desired  are 
to   be   removed  and  hardened  m  alcohol.    This 


method  will,  of  course,  not  inject  the  lnngs.7,Tbey 
must  be  injected  through  the  pulmonary  artery, 
and  then  distended  by  injecting  the  air  passages 
with  alcohol  through  ths  trachea. 


CELLOIDIN    AS    A    MICROSCOPICAL 
ACCESSORY.* 

THE  patented  article,  oelloidin,  comes  into  tha 
market  in  the  shape  of  cakes,  rather  trena- 

5 Brent,  and  looking  like  ordinary  glue.    Another 
trm  is  in  small  shavings  or  ohippings.    This  la 
purest  pyroxylon,  by  6.  Sobering, 


Berlin,  . 


about  3i 


,   free  from  precipitates, 


cake  dissolved  will  furnish  ma- 
terial enough  for  imbedding  100  to  150  average 
aire  specimens,  it  is,  considering  ita  many  advant- 
ages, quits  inexpensive.^  .-'.  •■  -"" ' 
It  haa  great  advantages  for  imbedding  n- 


d  for  o 


e,the 


jye — results  may  be  obtained  which  cannot  be  had 
by  various  other  methods.  To  oat  sections  of  the 
eye,  an  organ  composed  of  tissnss  of  suoh  varying 
denaity.  it  ia  desirable  to  have  an  imbedding  maaa 
in  whiob  the  tissues  may  be  kept  in  a  fluid  solu- 
tion, without  injury,  until  thorough  saturation  U 
insured,  and  which  will  maintain  the  various  parts 
of  the  object  in  perfect  relationship  for  cutting, 
and  after  sectioning. 

For  this  organ,  and  for  tissues  that  havs  no  con- 
nection of  parte— tissues  that  immediately  go  te 
pieces,  so  that  it  is  impossible  to  distinguish  tbe 
relationship  of  parts — this  mass  offers  superior  ad- 

Ths  use  of  oelloidin  is  a  oleanly  process,  nothing 
further  being  required  in  ita  application  than  a 
few  stoppered  speaimen  jars  and  some  corks  for 
fixing    the    imbedded    objects    fur    cutting. 


D  tbe  heat   at  a  certain  temperature  for  a 

length  of  time,  varying  from  six  to  twelve  hours. 
Should  the  beat  go  above  a  certain  degree,  the 
specimens  will  be  most  likely  ruined,  and  if,  on  tha 
other  hand,  it  falls  below  the  required  degree,  ths 
proosBi  moat  be  repeated. 

,!,Tho  oelloidin  solution  permeates  the  tisanes 
thoroughly,  fixing  the  parte  in  their  natural  posi- 
tion, does  not  shrink  the  tissues,  and  the  process 
oan  be  discontinued  at  any  time,  or  delayed  any 
length  of  time  without  resulting  in  harm  to  the 
objects. 

It  ia  perfectly  transparent,  and  sections  ao 
imbedded  may  be  stained  and  mounted  with  the 
imbedding  material,  which  takes  the  staining  but 
faintly;  and  when  a  specimen  is  cleared  and 
mounted,  the  faint  tinging  on  the  oelloidin  does 
not  detract  from  tbe  appearance  of  the  section,  or 
in  any  way  interfere  with  its  usefulness. 

Oelloidin  solution  ia  made  by  dissolving  the 
chippinga  in  an  equal  part  of  abaolute  alcohol  and 
ether.  To  4oz.  of  the  above,  add  sufficient  oelloidin 
to  make  one  solution  of  a  syrupy  consistence  j  the 
second  somewhat  thicker.  Unless  kept  thoroughly 
stoppered  with  ground  glass,  the  eolations  will 
thioken  by  evaporation  of  the  solvents.  A  quantity 


with  ground  glass,  the  soli 
.    .     ry  evaporation  of  th 
of  the  solvent  serves  at  any  time 
solutiona  to  the  desired  fluidity. 

Specimens  should  be  brought  from  abaolute 
aloofaol  and  placed  in  a  mixture  of  equal  parts  of 
ether  and  abaolute  alcohol  for  about  six  to  eight 
hours,  and  then  may  bo  carried  into  the  thinner 
solution. 

Let  meat  objeota  remain  hers  for  24  hours  ;  when 
they  are  to  be  removed  to  the  thicker  aviation, 
objects  oan  be  safely  left  in  either  solution  for  an 
indefinite  length  of  time,  so  that  for  delioate  objeota 
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in  which  it  ii  especially  desirable  to  insure 
thorough  saturation  and  fixing  of  the  part*  in 
natural  relation,  they  mi;  be  left  in  tha  solution 
lot  some  weeka  previous  to  imbedding. 

1  find  the  method  of  imbedding  by  the  me  of  a 
coil  of  paper  about  the  cork  troublesome,  on  ac- 
count of  tbe  formation  of  air-bubblea.  Tha 
eimplett  and  most  effectual  manner  to  fasten  tbe 
apeoimens  to  corks  is  as  follows  : — Soak  the  cork 
foe  a  short  time  in  absolute  alcohol,  then  now  over 
the  surface  on  which  you  imbed  a  film  of  tbin 
celloidin,  letting  it  partially  harden.  Place  tbe 
object  in  tha  position  desired  for  sectioning  by  the 
aid  of  tba  amount  of  eellDidiu  that  will  adhere  to 
it  from  the  rial.  Let  this  stilfen  slightly,  then 
add,  at  intervals  of  a  minote,  a  few  drop*  of  the 
celloidin  (depending,  of  course,  upon  the  size  of 
the  object)  by  allowing  it  to  How  over  tbe  object 
— "  'L,e  base  of  it.    Repeat  '*■"  - 


g  and  supporting  the  specimen. 

.  u  hare  only  tbe  required  amount 

elloidin  about  thu  object  to  support  it  firmly, 


By  tbia  means  you  hare  only  tbe  requ: 
of  celloidin  about  Did  object  to  suppo 
and  not  a  large  mass  to  draw  tha  knife  through. 


Aftei 

hare  formed  tu  hold  the  object  in  position.    The 
o  be  placed  in  a  jar  of  alcohol 


)0  per  o 


t.  to  harden — requiring  24  t< 


48  h 


If  the  cork 

be  necessary;  merely  invert  the  objsct  in  tha 
alcohol  and  tbe  cork  will  serve  to  float  it  and  keep 
it  immersed. 

The  maia  is  now  ready  for  the  microtome,  and 
the  blade  should  be  flooded  with  commercial  alco- 
hol. After  sections  have  been  obtained  the  im- 
bedded object  can  be  returned  to  tba  80  per  cent, 
sdoobol,  wben  it  can  be  preserved  for  future  use. 
In  clearing  sections  avoid  the  employment  of 

absolute  alcohol  (unlets  used  cautiously)  or  clove 

oil,  as  these  agents   rapidly  dissolve  the  celloidin. 

Sections  so  imbedded  are  best  cleared 

and  mounted  in  xylol  balsam. 


MSCHAHICAL  DENTISTRY." 

_l3l  skill  and  judgment  than  tbat  of  the  con- 
,  srtruetLm  ot  artificial  dentures.  It  is  the  duty  of 
•vary  dentist  to  become  sodexteroas  in  this  branch 
u  to  be  able  to  supply  his  patients  with  artificial 
teeth  which  niay  be  worn  witbont  the  slightest 
disc jm fort,  and  so  oloaely  resemble  the  natural 
ones  as  to  be  readily  mistaken  for  them. 

The  utility  of  artificial  teeth  depends  upon  their 
proper  construction  and  direct  application.  Perfect 
mechanism  ia  not  tha  sola  element  of  success, 
Kenerally  it  ia  not  the  most  essential  one  ;  wa  muit 
have  a  knowledge  of  the  anatomy  and  physiology 
of  the  month— its  pathulogicsl  condition— if  we 
■xpect  to  become  skilled  in  dental  prosthesis. 

We  must  know  when  to  use  gold  or  some  other 
Materials,  when  to  aaoure  a  piece  by  clasp  bands 
or  simple  adaptation  ;  also  the  proper  time  for  its 
insertion.  Accurate  impressions  are  indispensable 
With  atmospheric  pressure.  In  the  construction  of 
etvary  kind  of  artificial  plates  wa  mini  remove  all 
loots  or  teeth  tbat  are  decayed,  which  will  not 
yield  to  treatment. 

All  tissues  in  contact  with  the  base-plate  should 
be  in  a  healthy  condition.  A»  all  alveolar  ridges 
and  palatine  arches  are  of  uneqoal  density,  we 
moat,  therefore,  make  a  thorough  examination  of 
•very  part  wo  'with  to  mudelliaa  tu  ascertain  tha 


,    arobaa  was  should  always  be  used  fii 

the  impression  cup  to  copy  the  roof  of  the  mouth. 
Hamove,  and  trim  tha  wax  aa  much  as  desired ; 
then  till  with  plaster  and  insert ;  press  the  rear  of 
the  cup  up  first,  foioiugth*  contents  to  the  front 
of  the  mouth.  In  this  way  tbera  will  be  no 
trouble  from  tbe  platter  causing  choking  or  nausea, 

Never  remove  an  impression  until  tbe  plaster 
will  break  wilbunt  crushing. 

After  the  model  has  been  taken  from  the  im- 
presiion,  it  should  ba  scraped  more  or  leas,  to  eor- 
napond  with  the  softm  as  of  the  alveolar  ridge  and 
the  palatine  iron. 

If  there  i»  only  a  small  part  of  the  roof  hard, 
■crape  the  impression,  instead  of  the  model,  at 
tii at  point. 

In  all  oases  tha  plate  ahould  be  In  oontact  with 
the  parte  ;  but  with  slight  relief  of  preaaure  over 
the  bard  portions.  If  this  is  not  done,  yon  will 
have  an  imperfect  fitting  plate. 

A  great  many  dentists  have  formed  the  errone- 
ous idea  that  it  is  necessary  to  construct  tbe  plate 
seitb  an  air  chamber,  to  secure  its  adhesion  to  the 
mouth,  and  that  the  tenacity  it  according  to  tbe 
depth  of  the  cavity.  This  is  a  great  mistake. 
There  is  no  form  or  space  cavity,  or  air  chamber, 
that  gives  such  firmness  at  absolute  contact  over 
the  entire  anrfaee. 

It  is  true  the  base  with  an  air  chamber  wbtu 


first  introduced  will    adhere    more  readily  than 
without,  at  long  at  the  cavity  acta  in  tbe  rata   ' 
of  the  plate ;  but  it  aventnally  drawl  tha  i 
braoe  into  the  apace.    Tbe  plate  it  then  held  only 

If  the  air  chamber  ie  over  a  certain  depth,  il 

diseased.    Every  day's  experience  furnishes  abund 


tha  plate  hat  been  worn  a  few  dayt  it  shows  im- 
jiiTiV't  inisptation. 

Nett  in  importance  to  accuracy  of  the  impres- 
sion is  correctness  of  articulation.  Thia  must  In 
perfect.  The  teeth,  if  possible,  shoald  be  set  wall 
under  the  alveolar  ridge.  If  they  are  let  outside, 
it  is  difficult  to  retain  the  best  fitting  plate  daring 

The  lower  teeth  ahould  strike  those  on  the  upper 
jaw,  both  sides,  at  the  same  instant,  with  tbe  ex- 
ception of  the  last  molars,  which  should  jolt  clear. 
This  matter  should  never  be  overlooked. 

Unless  judgment,  science,  and  art  are  exeroised 
in  constructing  the  work,  from  the  taking  of  the 
impression  till  its  completion,  a  total  failure  may 
be  expected;  or,  at  least,  the  plate  will  never  be 
worn  with  satisfaction. 

The  firmness  with  which  plates  can  be  made  to 
adhere  to  the  mouth  is  wonderful,  if  made  correctly. 
The  work  of  nature  can  never  be  equalled  by 
artificial  teeth,  but  it  U  surprising  how  near  they 
can  be  made  to  resemble  them  in  looks  and  useful- 
nets.  Tbe  human  teeth  are  so  liable  to  decay  that 
few  persona  reach  adult  age  witbont  losing  some 
of  taese  valuable  members.  At  there  will  always 
ba  echanisal  work  for  tba  profession,  we  must  so 
per.  ct  ourselves  in  thia  branch  that  wa  may  be 
able  o  eurmount  every  difficulty  tbat  may  be  pre- 
aentOil  to  ua.  We  must  know  what  kind  of  mate- 
rial b 

.  the  moat  usefL., 

rightly,  to  take  the  place  of  tbe  natnral  teetb. 

Many  other  useless  roots  can  be  crowned  with 
gold  or  porcelain,  and  are  far  better  than  teath 
with  large  fillings.  By  bridging  from  one  tooth  or 
root  to  another,  we  can  insert  teetb,  where  they 
have  been  extracted,  tbat  will  perform  the  service 
of  tha  natural  ones,  preferable  to  partial  palates. 

Crowns  and  bridge  work,  aa  constructed  by  soma 
of  tha  profession,  are  filthy  and  injuriour  *-  " 
health.     We  must  hava  a  knowledge  of  h 
—  '  ■  be  constructed  if  we  perform  the  op 

'"-  -ichanical  den' 


■  they 


and  wish  to  become  skilled  i: 
Notwithstanding  tba  high  at 


a  ther 


much  injury  iufiict'id 
,  reaent,  resulting  solely 
incorrect  application. 
.  .instruction  of  artificial  plates  ia  performed 
by  everyone  who  makes  any  pretence  to  dentistry. 
Unfortunately,  it  is  but  little  understood  by  a 
great  many.  The  readiness  with  which  they  can 
made,  und  ehespaess  of  material,  have  helped 
tbe  highest  degree 


A  dentist  who  properly  respects  himself  or  hit 
.  itrons  should  not  be  guilty  of  performing  sucb 
work  aa  wa  see  nearly  every  day.  This  poor  grade 
uf  work  ia  owing  largely  to  tha  belter  oparnton 
discarding  tba  practice  of  mechanical  dentistry. 


.  propoi 

terranean  tunnel  from  the  water  level  below  the 
falls,  about  200ft.  under  tha  high  bank  of  tbe 
—  —.tending  through  the  rook  to  tha  Upper 
river  at  a  point  about  one  mile  above  tha 
lera  a  head  of  130ft.  is  obtained.  The 
tunnel  ia  then  to  extend,  parallel  with  the  shore  of 

and  a  half  miles  at  an  average  depth 

V  tbe  surface  of  tba  earth,  and  at  a 
loot  -100ft.  from  the  navigable  water 
of  the  river,  with  which  it  it  to  ba  oonncottd  by 
if  conduits  or  lateral  tunnels.    These  con- 
ill  lead  to  wells  100ft.  deep,  sunk  to  the 
tunnel,  and  in  which  will  be  placed  turbine  wheels, 
ie  water  in  tha  river  will  only  lie  diminiabed  In 
tnma  1  per  cent.,  or  in  depth  an  inch  or  to. 
ALLOY'S  farmed  by  melting  two  or  more  metals 
jelber  present  some  very  curiona  obaraoteriatioa, 
— longst  which  ia  the  fact  tbat  the  melting  point 
of  tha  alloy  ia  in  general  much  lower  than  that  of 
either  uf  its  constituents.     Wood's  alloy,  for  in- 
stance, which  consists  of  lead,  tin,  cadmium,  and 
bismuth,   melts    at    about   150s    I'ahr.,  while  the 
lowest  fusing  point  of  any  of  the  metals  separately 
ia  that  of  tin,  4-lti*.     It  bad,  until  recently,  been 
supposed  that  thia  alloy  could  only  be  formed  at  a 
comparatively  high  temperature,  but  Mr,  William. 
Hillock  haa  now    ahown  that  when  tbe  several 
metals  are  mixed  together  in  filings  and  exposed 
for  twenty-four  hours  to  a  temperature  equal  to 
tbat  of  boiling  water,  the   alloy  la  produced  in  a 
liquefied  stale. 
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president,  in  the  chair. 

Tha  following  gentlemen  were  balloted  for.  and 
elected  Fallows  of  tbe  society  i— Thomas  Diil- 
meyer,  10,  Bloomsbury-street,  V.  JO.  j  Alfred  Robert 
Johnson,  SI. A.,  St.  John's  College,  Cambridge; 
Reginald  Carter  Nelaon,13,  Rok-r-tssn—  ° 


West  House,  Eastbourne. 

Two  papers  were  read  by  Mr.  Knobel— the  lust 
by  Prof.  Adams,  entitled  "  Remarks  on  SirGeorje 
Airy'a  Numerical  Lunar  Theory,"  andtheseaui 
by  Prof.  Ondemans,  "  On  the  Conditions  that  ia  s 
Double  Image  Micrometer  the  Tain*  or  a  Revo- 
lution of  the  Miaromater  Screw  shall  be  Inde- 
pendent of  tbe  Accommodation  of  the  Bye."  Both 


|...  [1..-V 


e  of  i 


and  e 


Mr,  Crosaley,  at  the  request  of  the  President, 

S.ve  an  account  of  tbe  dome  he  hat  erected  at 
alif  ax  to  cover  the  II7in.  reflector  which  he  par- 
based  from  Mr.  Common.  Wben  the  telescope 
rat  erected  at  Ealing  is  was  covered  by  a  wooden 
,nd  iron  bouse,  which,  though  it  protected  the 
-cleeoope  wben  directed  to  an  object  of  low  alti- 
tude, left  it  exposed  to  the  wind  when  directed  U 
in  object  nearer  to  tbe  zenith.  This  caused  vibri- 
. ions  of  the  tube  in  windy  weather,  and  left  tat 
observer  unpleasantly  exposed.  Mr.  Crosaley  has 
*—  erected  a  circular  dome  38ft.  Sin.  it 
diameter  over  the  telescope  ia  its 
tion.  The  Internal  diameter  of  the 
_  36ft.  3iu.  This  great  site  was 
neoeeaitatcd  by  the  fact  tbat  the  telescope  ia 
mounted  with  the  centre  of  motion  behind  tha 
ipeculum.  ao  that  the  dome  must  have  a  diameter 
it  more  than  double  tbe  focal  length  of  the  tele- 
scope. The  wall  on  the  top  uf  wbioh  tha  dons 
mat  it  loin,  thick,  on  tha  top  of  the  wall  it  *  cast- 
iron  rail  made  ia  24  tegmenta,  on  which  14  wheals 
run,  supporting  tha  base  of  the  dome.  The  dona 
is  built  on  Ti  iron  ribs  \j=  apart,  a  span*  of  kf 
being  left  for  the  opening  of  the  abutter.  Beaidi 
tbe  opening  for  tbe  shutter  there  ia  a  gallery  by 
which  the  observer  mounts  to  tbe  eyepiece.  lit 
gallery,  and  the  staircase  leading  to  il  from  tat 
'Btory  floor,  both  move  with  the  dome.  Tat 
weighs  about   14  tons,  and  the  gallery  and 

ay  up  to    it  about  2  tons.     Th*    whole  ia 

moved  round  by  an  hydraulic  engine  in  a  littis 
—  at  the  side  of  tba  observatory.  Tbebydrmlit 
e  may  ba  set  to  ran  slowly  bo  that  it  moves 
oma  round  with  the  atari  once  in  £1  hours,  or 
1  turn  it  round  through  the  whole  circle  is 
minutes.  At  tbe  foot  of  the  telescope  art 
■.iter  pipes,  by  which  tbe  observatory  i: 
ed  in  cold  weather;  before  observing  cold 
r  oan  be  run  through  these  pipes  from  tha 

el'resiUent:  I  understood  that  this  8ft.  rt- 
r  was  one  of  very  abort  fount,  and  L  bad  ncl 
recognised  tba  difficulty  in  mounting  it ;  but  whet 

n  diameter,  and  1  considered  that  we  had  beta 
ibla  to  bouse  Mr.  Lasselle  2011,  reflector  in  a  do™ 
uf  30ft,  diameter  at  Greenwich,  it  struck  ma  that 
there  was  something  rather  curious  in  the  armsf*- 
lent.    But  that  ia,  ot  course,  due  to  the  format 

Jit.  (Jroaeley:  That  is  the  drawback  to  that  form 
f  mounting  ;  but  it  has  it*  advantages. 

Mr.  Turner:  It  stems  tbat  great  improvements 
B7u  been  made  by  Messrs.  Cook  and  Sons  in 
uilding  domes.  When  in  Ku«ia  wa  found 
lat  the  dome  at  the  Pulkowa  Observatory  sraa 
ut    in   ao   satisfactory    a    condition  at  could  be 

iahed.  It  took  two  men  and  an  engine  to  nun 
.,  and  it  did  not  scorn  to  bt  water-tight,  for  they 
ad  about  11  little  pans  to  catch  tbe  water.  Tat 
ew  dome  has  proved  nnaatis factory,  and  tha  corns 
as  to  be  left  in  tbe  right  position  in  bad  wettber, 

Mr.  Xewall :  1  have  a  dome  4uft.  in  diameter, 
ith  a  telescope  30ft.  focus.  Unless  Lbs  wheels 
re  well  oiled,  it  takes  longer  than  5  minutes  to 
lira.  The  walls  are  of  galvanised  iron,  Jin.  this*. 
Prof.  Ales,  ilerschell:  Aa  a  contrast  in  point  of 
its  I  may  mention  that  I  bave  recently  bsea 
ieiting  Mr.  Perry  at  Alnwick,  and  he  has  tha  late 
Mr.  Cooper  Key's  ISia.  telescope  mounted  in  s 
little  dome  of  uuly  13ft.  in  diameter.  This  ia  mack 
mora  handy  to  manage.  The  telescope  ia  mounted 
on  Mr.  Bcrtbon's  plan,  with  counterpoises  on  either 
tide. 


Mr.  Ran 


ird:    Tbe  late  Mr.  Webb's  teleseops 


form  of  mounting  it  ia  very  eteady  and  convenient. 
With  regard  to  what  M  rj  Crosaley  said  about  heat- 
ing his  observatory  with  hot  water,  It  is  vary 
important  for  tba  sake  'of  preserving  tbe  instru- 
ment to  keep  up  the  teiiiQeratnre  in  sold  weather. 
I  think  that  the  danger  Xii  obterving  porno***  hat 
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fer-exaggerated.  Judging  from  the  rssnl  ■ 
id  by  Mr.  Isaac  Robert*,  who  ha*  a  sittin  ■ 
rith  a  fir*  opening  into  one  side  of  fan 
ktory,  I  think  that  when  the  opening  of  the 

i*  large,  it  makes  very  little  difference  iu 
inition. 

■in  Noble:  I  think  I  ou  oorrobornte  Dr. 
■t!  about  the  hasting.  A  feir  years  ago  I 
Mr.  Rind  'Capron's  obssrvatory  ;  be  bad  - 

heating  apparatus  in  a  room  in  absolu 
mention   with   the  dome,  and  I   had   a.. 
at  Tiew  of  Jupiter  through  hii  equators*! 


o  modern  view.    You 

onsmar  the  comrort  of  the  instrument  ar. 
jbserver,  aa  well  at  the  definition  you  msy 
light.  If  yon  leave  the  observatory  room 
'.  any  artificial  heating  in  the  daytime,  you 
h  a  deposition  of  moiitora  that  it  ia  id< 
i  to  observe  at  all  at  night.  Even  if 
is  a  alight  aaciifioa  of  definition  it  is 
to  be  able  to  >ee  something.  At  Greei 
'*  find  that  whenever  a  thaw  net.  in  the 
if  baa  a  holiday  with  the  traniit  airole.  Ygt 
it  exactly  a  holiday  ;  it  is  nioit  annoying  to 
He  findi  the  object-glass  covered  with  mui 
d  the  microscopes  illegible,  so  that  he  oan 
rork  at  all,  and  baa  to  give  it  up.  I  think 
9  view  that  the  room  should  be  kept  at  sue 

y  sound  one,  and  that  has  been  carried  out 
Cambridge  Observatory,  where  the  transit 
oom  it  heated  with  hot  water  {  andetGreerj- 
*  have  arranged  for  warming  the  two  prin- 
omea  with  hot  air.  Hot  water  waa  nut 
lc ;  bat  hot  water  would  be  battel  than 
ssuee  with  hot  air  yon  are  liable  to  get 
which  may  ; injure  the  .braes-work  of  the 
.ant.  There  Hems  to  be  very  great  difii- 
n  working  theie  large  dumea.  I  think  1 
ood  Mr.  Orojsloy  to  aay  that  it  took  firs 
i  with  an  hydraulic  engine  to  turn  this  dome. 
mall  dome,  which  covers  a  telescope  of 
:ooal  length,  can  be  tnmed  completely  round 
coods  by  the  chief  assistant  of  the  Obier- 
I  think  tbat  shows  that  ao  long  aa  you 
□ma  of  moderate  dimensions  there  is  no 
y  for  these  complicated  appliances  of 
,  which  are  liable  to  fail  at  the  critical 
L 

Tnpman  read  a  paper  by  Mr.  W.  G. 
ray  on  -the  Greenwich  Observations  of 
'olar  distance  with  reference  to  the  position 
.■.,..:.  _..,  .,__  j:« ,  <rf  temperature 


tory.    A  discussion  of   a  technical  natur 

lanyard  read  a  paper  on  a  simple  method  of 
g  electrical  control  to  the  driving  clock  of 
.tonal.  He  said  :  This  is  a  matter  to  whioh 
cable  attention  is  being  directed  at  present, 
ving  a  three-foot  sector  made  whioh  will  bo 
ay  an  endless  screw  on  the  axis  of  an  in- 
wheel,  similar  to  tbat  used  by  Sir  Howard 
and  described  by  Lord  Crawford  and  D  -. 
their  paper  in  the  Monthly  Nottcti  for  Nov.. 
[  propose  to  make  rise  of  the  instantaneous 

bom  the  pendulum  passing  through  this 
■d  wheel,  to  move  a  little  lever  whioh 
a  small  weight  from  one  side  to  the 
f  the  fulorum  of  the  crutch,  which 
the  revolving  diso  of  the  cloc  . 
<r.      My    governor     is      similsr      to    that 

by  Mr.  Common  in  his  description 
mounting  of  his  37in.  reflector  in  the 
i  of  the  Society.  When  the  little  weigbt 
e  tide  of  the  fulcrum  it  depresses  theorutoh 
eases  the  pressure  on  the  revolving  disc, 
illows  the  olook  to  go  faster  dnring  the 
ler  of  the  second.     If  the  weight  is  moved 

■berate.  If  the  elcok  is  going  exactly  right 
rent  passes  through  a  horseshoe  magnet, 
>rings  the  lever  back  to  the  central  position 
le  little  weight  is  exactly  over  the  fulcrum 
rutcb,  and  no  effect  is  produced  by  it. 
following  papers  were  taken  as  read : — 
suit,  "Observation  of  the  Ooouitation  of 
by  the  Moon,  1888,  March  9";  K.  Nevil!. 
tatioua  of  Stars  Observed  dnring  the  Lunar 
of  1883,  January  23  "  ;  Mr.  Graham,  "  Ob 
ms  of  Sappho  made  at  the  Cambridge 
itory  with  the  Northumberland  Equatorial 
jnare  Bar  Micrometer";  A.  B.  Biggs, 
vations  of  Comet  a  (Sawerthal)  1883,  made 
uary  and  March  at  Launcsaton,  Tasmania  "  I 
tt.  Balding,  "Sextant  Observations  of 
a  1338  extraoted  from  the  Meteorological 
it  on  board  the  Barque  Atlantic";  Royal 
itory,  Greenwich,  "Observations  of  the 
m  of  Comet  1888  a  (Sawerthal)  "  (oommc 
by  the  Astronomer  Royal) ;  Radolifie  Ob- 
T.Oxford,  "Observations  of  Comet  a  188M, 
lal  "  (oommuniaated  by  Mr.  Stone) ;  Royal 
itory,  Greenwich,  "  Observations  of  Comet 
Sawerthal  "  (communicated  by  the  Astro- 
Royal)  ;  A.  M.  W.  Downing,  "  The  Poai- 


Plaoee  of  Laoaille's 
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THE  April  meeting  was  held  in  the  Society's 
new  rooms,  28,  Rue  Serpents,     la  accordance 
with  the  by-laws,  a  part  of  the  officers  and  council 

M.  C.  Fiammsrion,  re-elected  President  for  s 
second  year,  returned  thanks  to  the  Society. 

The  President  then  gave  an  address  upon  the 
labours  of  the  Society  during  its  first  year,  and  the 
progress  of  astronomy  in  tbat  period. 

M.  Gerignyread  the  annual  report  of  the  finances 
of  the  Society. 

M.  An  wers.  President  of  the  Astronomical  Soaiety 
of  Leipsig,  sent  a  latter  of  felicitations  to  the 
Society. 

M.  Joardan  sent  a  photograph  of  a  new  cosmo- 
graphies! clock,  showing  at  onoe  the  hour  at  any 
point  of  tbe  globe,  and  giving  various  other  aatro- 


M.  Riooo   h 
omet  at  Pale; 


Goardot,  a  note 


i  observed  the  spectrum  of  tbe 
10  on  March  14,  ID,  and  24. 
t  an  observation  of  the  comet  at 
.rch  31,  and  a  list  of  probable  oooul- 
by  planets  in  1888  ;  M.  A.  Martin, 
id  drawings  of  sunspots;  M.  P. 
a  tbe  variability  of  iii>  Csti,  and 
an     ooiorvauon     of    Mira    Ceti ;     M.    Dflmenil, 

February,  and  March,  1883  :  M.  Gniot  sent  draw- 
ings of  Mars  and  comet  Sawerthal ;  M.  de  la 
Frcanaye,  an  elementary  demonstration  of  the  ex- 
pression of  velocity  in  function  of  the  radius 
vector  in  elliptical  movement ;  Fibre  Theodore, 
observation  of  the  reaent  lunar  eclipse  at  Pointe  !i 
Pitre  ;  M.  Duprat,  observation  of  a  slow  meteor 
at  Constantino  (Algeria)  on  March  24  ;  M. 
Moussette  also  observed  a  slow  meteor  at  Paris  on 
March  34. 

.    Mantois    called   attention    to  some  Ameri- 
pspers  giving  details  of  the  great  Lick  tele- 


II.  Penet  presented  a  stereosoopical  photograph 


WESTEEN    MICROSCOPICAL    CLUB. 

The  Eyes  of  the  Lower  Animals. 
S  Monday  evening  the  members  of  the  Western 


0s 


_  Microscopical  Club  met  at  the  house  of  Mr. 
R.  T.  Swain,  Addison-cresocnt.  Tbe  subject  of 
exposition,  "  The  Byes  of  Invertebrates,"  was  very 
ably  and  interestingly  dealt  with  by  Mr.  M.  F. 
Woodward,  demonstrator  of  zoology  at  the  Normal 
School  of  Science.  Mr.  Woodward  began  by  a 
"  ion  of  the  most  essential  difference  between 
tebrate  and  invertebrate  eye,  which,  he  said, 
the  fact  that  in  the  vertebrates  the  senaifer- 
elements  are  turned  away  from  tbe  light,  while 


I  invertebrat. 


toward*  the  light.    Thei 

:eptions  to  this  rale  ;   tans,  in  i 

i  pineal  or  median  eye  of  lizards  nas  its  sensory 

■-  J; -"--rarda  the  light  like  an  inverte- 


the  retina.  The  nervous  elements  of  the  retina 
are,  however,  directed  towards  the  light,  as  in  all 
invertebrate  eyes. 

The  development  of  the  oephalopod  eye  has  been 
worked  out  by  Lankeater  and  Grenadier.     It  cc 


f  an  integumentary  pit,  whioh  finally  be 
1  ~  "iole,  the  hinder  vr"  -'  -■--•- 
rhile  the  posterlc 


hinder  wall  of  which 


oomes  a  closed  vesicle, 

forms  the  retina,  while 

the  lens  is  formed  in  connection  with  the  ai 

wall.    A  second  pit  is  now  formed  in  the  top  of 

the  other,  the  closing  of  whioh  gives  rise  to  the 

anterior  chamber,  cornea,  iris,  and  anterior  half  of 

the  lens. 

In  tbe  inseots  and  crnstaeea  and  arthropods 
generally  we  find  an  eye  which,  though  it  begins 
much  on  the  same  plan — viz.,  an  integumentary  pit 
— yet  develops  along  very  different  lines,  end  in 
the  compound  eye  of  insects  shows  very  little  re- 
semblance to  the  other  invertebrate  eyes. 

Tbe  simplest  arthropod  eye  is  fonnd  in  insect 
larvje,  and  is  known  as  an  oaellns.  It  consists  of  a 
sight  pit,  at  the  bottom  of  which  are  the  sensory 
and  pigment  cells,  and  is  covered  by  a  cnticalar 
lens.  In  spiders  and  scorpions  these  simple  eyes 
become  rather  more  complicated,  and  consist,  ex- 
cept in  the  lateral  ayes  of  Scorpio,  of  a  lens,  under 
which  is  the  epidermis  modified  to  form  the 
vitreous  layer,  while  under  this  is  the  retina,  and 
now  we  find  the  sensory  cell  aggregated  together 
round  chitinous  rods,  known  as  rbabdoms. 

In  the  compound  eyes  of  insects  and  orustaoea 
We  find  a  number  of  small  lens  or  corneal  facet] 
overlying  a  delicate  layer  of  cells,  the  corneal 
epidermis  (=  vitreous  layer),  and  under  this  we 
have  tbe  great  rods  or  ommatidie.  These  consist 
of  a  conical  lens  surrounded  by  cells,  and  a  long 
rod-like  body  composed  of  the  retinnUc,  with  an 
aaial  chitinous  body,  the  rhabdom,  and  receiving 
behind  the  nerve  ending  whioh  perforates  the 
basement  membrane.  There  arealso  pigmentoelhi 
and  tracheal  (air)  vessel. 

The  development  of  the  compound  eye  I  e™ins  as 
an  imagination  of  tbe  integument  (epiblaat)  ;  it 
becomes  a  closed  vesicle,  the  outer  wall  of  which 
forms  the  retina,  while  its  inner  wall  forms  the  optic 
ganglion.     In  Ibis  we  see  au  essential  difference  to 

~  molluBoan  eye,  where  the  retina  develops  from 


the  i 


vail. 


In  conclnsion,  from  tbe  comparison  of  different 
invertebrate  eyes  it  appears  that  we  can  explain 
them  all  as  beginning  as  a  simple  integumentary 
pit,  whioh  becomes  differently  modified  in  the 
various  groups. 

The  subject  was  well  illustrated  by  some  beau- 
tiful sections  by  Mr.  W.  F.  Woodward. 


Tbe    Oonduotlbillty    of   a    Vaouum. — M. 

Foeppl,    in    Annul  tt     <U     Wiedemann,    gives    the 
results  of  some  experiments  apropos  of  this  vexed 

question.     M.  EJlund,  in  maintaining  hii  theory, 
-'-:~is  to  have  recognised  p1 ■"  •    '         


:aeye. 


I  with  eyea  on  its  baekj  possessing  tbe 
character  of  their  retina. 
Tbe  lowest  animals  possessing  undoubted  eyes 
the  jelly  fish  (medusa)).    In  these  we  find  eyes 

_j    ... rgin  q(  tQe  «  nmbrellB,"      In    one 

a  a  caticular  leas  and  a  retina  com- 
posed of  three  elements — sensory,  nerve-ganglion, 
■  "id  pigment  cells. 

Among  worms  we  find  eyes  in  various  stages  of 
mpletenese,  the  most  perfect  one  being  found  iu 
Aleiope,  where  there  is  a  complete  optic  vesicle 
with  cuticular  lens  and  retina. 

Tbe  eyes  in  the  starfish  are  placed  at  the  tips  of 
he  rays  forming  the  termination  of  the  ambulacra! 
ierve.  Baob  consists  of  a  number  of  small  ounioal 
yes,  situated  ou  a  common  stalk.  Bach  of  the 
onioal  eyes  possesses  a  small  lens  buried  up  in  a 
pigmented  retina. 

In  tbe  molluscs  ("shell-fish")  we  find  eyes  vary- 
ing from  the  simple  optic  cup  of  Nautilus  to  the 
highly  organised  eye  of  Sepia.  In  tbe  former  we 
Ind  a  simple  and  integumentary  pit,  at  the  bottom 
if  which  is  the  pigmented  retina  with  it*  optio 
ierve.  There  is  no  lens,  and  the  eye  is  open  to  the 
inrroouding  medium. 

In  the  common  snail  and  most  gastropods  tbe 
eye  consists  of  a  closed  vesicle  with  cornea,  lens, 
id  retina,  the  latter  being  much  pigmented. 
Tbe  eyes  of  the  higher  cephalopoda  have  at  first 

they  possess  a  cornea, 
pigmented  iris,  ~  "_ 


■onnd    1 


anterior  chamber  with 


perfect  as  to  prevent  a  visible  disuharge  between 
electrodes.  M.  Foeppl  has  studied  tbe  currents 
.  secondary  closed  circa  it,  actuated  by  an  indue- 
i  coil.  This  first  was  formed  on  a  glass  tube  7 
millimetres  outer  and  4'2  millimetres  interior 
diameter,  and  was  composed  of  two  layers  of  18 
»  tarns,  having  an  outer  diameter  of  67  millimetres. 
>s  The  electrodes  of  this  glass  ooil  ware  connected  to 
tbe  two  ends  of  a  second  eoil,  also  on  glass,  so 
arranged  as  to  form  a  galvanometer,  within  whioh 
was  placed  a  circular  mirror  magnet,  auapended  by 
a  fibre  of  cocoon  silk.  The  primary  coil  was  24 
centimetres  in  length,  7-1  centimetres  inner  and 
16-8  centimetres  outer  diameter,  and  was  composed 
of  12  layers  of  72  turns  of  copper  wire  22  centi- 
metres diameter,  without  the  insulation.  With 
this  apparatus,  and  a  cdrrent  of  22-6  amperes,  M. 
Foeppl  could  not  discern  the  least  movement  of 
the  needle,  either  ou  olosingor  opening  the  circuit. 
Neither  could  he  disoovcr  the  least  phosphorescent 
light  in  the  glass  ooil,  with  large  range  of  rare- 
faction. The  specific  resistance  of  a  vacuum,  as 
shown  by  mathematical  calculation,  is  at  the  least 
18,600  times  that  of  mercury,  or  about  3,000,000 
times  that  of  pure  copper. 

Black  Varnish.  —  To  make  a  good  black 
varnish  for  ironwork,  take  Sib.  of  asph&ltum  and 
fuse  it  in  an  iron  kettle,  then  add  2gal.  of 
boiled  linseed  oil,  lib.  of  litharge,  Jib.  of  sulphate 
of  sine  (add  these  slowly,  or  it  will  fame  over), 
and  boil  them  for  abiut  three  hoars.  '2 hen  add 
l]lb.  of  dark  gam  amber,  and  boil  for  two  boor* 
longer,  or  until  the  mass  will  become  quite  thick 
when  cool.  After  this  it  should  be  thinned  with 
turpentine  to  the  proper  consistency. 

To  Prevent  Steel  Implement*  Boating.--- 
The  following  is  said  to  be  a  good  application  to 
pteveot  metals  rusting  : — Melt  loz.  of  rosin  iu  a 
-ill  of  linseed  oil,  and  while  hot  mix  with  it  two 
quarts  of  kerosene  oil.  This  can  be  kept  ready 
to  apply  at  any  time  with  a  brush  or  rag  to  any 
tools  or  implements  required  to  lay  by  for  a  time, 


igmented  iris,  a  lens  composed  of  two  halves  and    preventing  any  rust,  and  saving   much  vexation 
posterior  optic  chamber,  whose  binder  wall  forms  I  when  the  tool  is  to  be  used  again. 
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SCIENTIFIC    NEWS. 

TUB  orbit  of  Sawerth»l'n  oooiet  has  been 
calculated  by  Herr  A.  Berberinh,  of  Ber- 
lin, who  finds  that  the  comet  is  moving  in  a 
very  elongated  ellipse,  and  has  a  period  of 
probably  2,371)  yearn.  Itn  spectrum  haft  been 
examined  by  Prof.  Iticco,  Prof.  Taoohini,  and 
Mr.  Maunder,  all  three  observers  giving  a 
similar  description — continuous,  faint,  fairly 
broad,  and  crossed  by  three  faint  bands  corre- 
sponding to  the  carbon  bands  characteristic  of 
oometary  spectra.  On  May  20  the  position  of 
the  comet,  as  given  in  Dun  Echt  Circular  No. 
166,  will  be  I1.A.  Oh.  jm.  58s.,  IS.  Deo.  35s  31'1\ 
Two  more  email  planets  have  been  discovered 
— Ko.27o  by  Heir  Paliit.of  Viennn,onAprill7, 
and  No.  277  by  M.  Charlois,  of  Nice,  on  May  3. 
No.  2'/G  is  Herr  Paliaa'a  sixty-fourth  discovery. 
Hen-  Berberich  calls  attention,  in  the 
Aitrtmem.  t/aeh.,  to  the  approaching  return 
to  perihelion  of  Encke's  periodical  comet,  and, 
reviewing  the  records  of  its  brightness  at  dif- 
ferent "returns"  between  178B  and  1885,  he 
notes  the  remarkable  circumstance  that  it  has 
always  been  most  conspicuous  when  it  appeared 
near  a  time  of  maximum  solar  spots, 

Wolsingham  Observatory  Circular  No.  20, 
from  the  Bev.  T.  E.  Espin,  states  that  "  A  star, 
mag.  S'l,  not  in  the  D.M.,  was  observed  hereon 
the  nights  of  May  8  and  'J,  R.A.  XXh,  4  im.  7s. 
Dool,  +  41  21  (1853).  Tha  colour  of  the  new 
star  is  red.  The  spectrum  is  not  continuous." 
The  Cincinnati  Observatory  in  No.  9  of  its 
futlieatipH*  gives  a  zone  catalogue  of  4,(150 
stars  observed  during  1885-Sli  and  part  of  IS"" 
with  the  3in.  transit  instrument.  The  regii 
covered  lies  between  S.  Dec.  18°  50'  and 
22°  20',  and  most  of  the  stare  down  to  those 
of  8}  mag.  have  been  observed,  with  a  con- 
siderable number  of  the  fainter  ones.  The 
Bight  Ascension  was  deduced  from  transits, 
recorded  on  a  chronograph,  over  a  system  of 
Bve  vertical  wires  ;  the  Declinations,  from  bi- 
sections by  a  micrometer  wire,  two  reading! 
being  t'ken  for  each  star  whenever  practioabl 
The  probable  error  of  a  single  observation  wn 
found  to  be  B.A.  ±  0123a.,  Deol.  ±  1-B4",  the 
observations  being  a  little  rougher  than  could 
have  been  desired,  in  consequence  of  the  low 
magnifying  power  used.  An  important  portion 
of  the  work  has  been  the  comparison  of  the 
resulting  places  with  those  for  the  same  stars 
in  earlier  catalogues,  and  a  considerable  number 
of  errata  in  Lalande'n,  Lamont's  and  other  cata- 
lognes  have  been  detected. 

The  first  toirce  of  the  Boyal  Society  was  held 
last  week,  when  Mr,  Lockyer  exhibited  thi 
spectra  of  different  bodice  at  certain  tempera 
tores,  the  significance  of  the  hydrogen  experi- 
ments resting  ou  some  hypothesis  which  regards 
the  element  hydrogen  as  the  base  of  all  matter. 
Mr.  Shelford  Bidwell'a  apparatus  for  measur- 
ing changes  in  the  dimensions  ol  rods  and  rings 
of  various  metals  pruduced  by  magnetisation  in 
to  delicate  that,  according  to  the  Times,  it  will 
measure  changes  of  length  to  a  2~>,0UuVJo0th  oJ 
an  inch  !  A  delicate  instrument  for  measuring 
temperature  was  found  in  Mr.  C.  V.  Boyo' 
Bad jomicro meter,  which  is  said  to  consist  of 
"a  circuit  made  of  antimony,  bismuth,  antl 
oopper  hung  iu  a  magnetic  field  by  a  fibre  of 
quarts  so  fine  that,  if  magnetised  to  twenty  times 
it*  sise,  it  would  still  be  finer  than  spun  glass.1' 
Mr.  Boys  also  made  a  number  of  experiment 
with  soap -bubbles.  The  skeleton  of  an  Akk 
recently  exhibited  by  Prof.  Flower  in  oonnee- 
tio  j  with  his  lecture  at  the  Boyal  Institution 
on  tho  Pygmy  races,  was  on  view,  and  geolo- 
gists were  interested  in  the  series  of  photo 
graphs  illustrating  Mr.  Cadell's  experiments  oi: 
artificial  mountain  building.  The  borings  ol 
the  Delta  of  tho  Nile,  exhibited  by  Prof.  Judd 
attracted  much  attention.  The  alternations  ami 
mixtures  of  blown  sand  aud  Nile  alluvium  were 
found  to  continue  down  to  a  depth  of  121ft. 
from  the  surface,  and  Iijft.  below  the  level  of 
the  Mediterranean.  At  that  depth  a  remark 
able  change  in  the  deposits  took  place,  and  bed: 
of  gravel  containing  both  pebbles  and  sub 
angular  fragments  of  quartzite,  chert,  compact 
limestone,  with  some  metamorphio  and  igneoi 
rocks,  were  found  ;  and  similar  beds  occur  at 
intervals  down  to  the  greatest  depth  reached. 
Up  to  the  present  time  no  oontemporaneoi 
organic  remains   have  been  found  *- 


deposits.  The  result  of  the  borings  np  to  the 
present  time  is  to  prove  that  no  rock  exists  st  a 
jpth  of  345ft.  at  Zagazig  ;  a  depth  of  45ft.  at 
Kasr  el  Nil ;  and  84ft.  at  Kafr  Zayat ;  or  at 
Tift,  at  Tantah. 

The  death  is  announced  of  Dr.  Bigismond 
Wroblewski,  professor  of  physios  at  tho  Urn- 
varsity  of  Craoow.  He  was  seriously  burnt 
while  experimenting  with  some  petroleum 
lamps. 

Piof,  A.  Schuster,  F.B.S.,  has  been  appointed 
]  .angworthy  professor  of  physics  and  director  of 
the  Physical  Laboratory  at  Owens  College, 
vacant  by  the  death  of  Prof.  Balfour  Stewart. 
The  Boyal  Commission  appointed  "to  in- 
quire whether  auy,  or  what  kind  of,  new  uni- 
versity or  powers  is.  or  are,  required  for  the 
advancement  of  higher  education  in  London  " 
id  composed  of  the  following  : — Lord  Selborne  ; 
i-Lord  Chancellor  Ball,  of  Ireland  ;  the  Hon. 
Q.  0.  Brodrick,  warden  of  Morton  ;  Justice 
i  tannen  ;  Sir  William  Thomson,  of  Glasgow ; 
l  'rof.  Stokes,  of  Cambridge  ;  and  the  Bev.  J.  C. 
Welldon,  head  master  of  Harrow. 

Within  the  past  month,  says  the  New  York 
Correspondent  of  the  Daily  New*,  Mr.  Edison 
.an  made  several  improvements  iu  the  phono- 
graph, to  which  he  attaches  great  importance, 
■ir.  Edison  has  announced  so  frequently  that 
the  phonograph  would  be  ready  for  sale  within 
a  few  weeks,  that  he  is  now  somewhat  averse 
to  saying  anything  about  the  future.  His 
factory  is  turning  out  the  instruments  at  the 
rate  of  twenty  per  day,  and,  unless  something 
unexpected  interferes,  the  first  orders  will  be 
executed  by  the  middle  of  June,  or  sooner. 
There  are  2,000  orders  now  on  the  books,  some 
■f  them  from  Japan. — It  would  not  be  fair  to 
Mr.  Edison  to  hold  him  responsible  for  all  the 
statements  made  about  him  and  bis  business  by 
uewspaper  correspondents, 

A  writer   in    the  Ecenin<?  Standard  asserts, 
that  saccharin  "  has  been  shown  to  be  three 
hundred  times  sweeter  than  cane  sugar,  aud  as 
it  can  be  produced  wholesale  at  from  twenty 
to  thirty  shillings  per  pound,  it  is  clear  that,  so 
long  as  the  supply  of  coal-tar  hold;)  out,  sac- 
charin will  be  able  to  run  sugar  out  of  the 
market.      This,    however,   is  a  question  with 
which    the    buyer    need  not  trouble  himself, 
lince  it  is  all  but  certain  that  before  long  it 
will  be  produced  by  synthetic  means,  which 
will  render  the  manufacturer  independent  of 
the    chemistry    of   Nature."     We  venture  te 
think  there  is  still  a  little  hope  for  sugar. 
According  to  one  of  the  judges — instructing 
Q.C.— Hamburg  sherry  is  a  "  chemical  com. 
pound."    At  least,  that  is  what  the  newspaper 
■oportcr  makes  him  say. 
The  Norwegian  Greenland  exploring  expedi- 
on  is  by  this  time  fairly  on  its  way.    It  eon 
sts  of  Dr.  Naneen,    Lieut.    Die  trie  been,  Mr. 
Sverdrup,  Mr.  Christiansen,  and  two  Liplandera. 
They  are  all  physically  competent  for  the  tisk. 
and  Dr.  Xonsen's  intention  is  to  land  on  tht 
dand  in  about  fill*   N.  la 


forced  to  return  to  the  east  coast,  they  nuy 
eke  out  a  bare  existence— chiefiy  by  subsisting 
on  the  game,  fish,  seaweeds,  iec,  they  may 
there  discover— and  finally  reach  Cape  Fare- 
.rail.  It  will  readily  be  seen,  however,  that 
the  precarious  nature  of  their  conditions  ren- 
ders success  in  their  main  object  to  be  an 
essential  point.  Should  Dr.  Nansen  succeed 
be  will  give  an  account  of  his  travels  before 
the  Boyal  Scottish  Geographical  Society. 

We  learn  from  an  American  electrical  pap^r 
that  Mr.  Alfred  Vail,  of  New  Jersey,  with  "  the 
exception  of  Prof.  Morse,  probably  did  mare 
than  any  other  individual  towards  perfecting 
,nd  introducing  the  telegraph.  Yet  we  cau 
lever  forget  that  it  was  Prof.  Morse  that  con- 
nived the  idea  of  the  telegraph,  and  had  it  not 
proven  a  great  success,  we  doubt  if  any  other 

:  thau  his  would  have  been  associated  with 

_  After  that,  we  are  prepared  to  learn  that 
the  Americans  discovered  Great  Britain. 

There  is  an  exhibition  of  works  in  wood  open 
at  the  Carpenters'  Hall,  London-wall,  every 
weekday  up  to  June  2,  from  eleven  a.m.  till 
i.m.,  and  on  Wednesdays  and  Saturday! 
eleven  a.m.  til!  nine  p.m.  Admission 
free. 

)  next  meeting  of  the  Geologists'  Associi- 
will   be  held  at  University    College  as 

1 ,  when  a  paper  on  the  "  Natural  History 

of  Gypsum,"  by  J.  G.  Goodohild,  will  be  read, 
*""  i  excursions  already  fixed  are  :  —May  21  sad 
(Whitsun  excursion),  Chamwood  Forest ; 
.e  0,  Upminster  ;  June  lii,  Beading  ;  June 
13,  Qodstoue  and  Bletohingly  ;  June  30,  Kick 
inansworth  ;  July  7,  Lowishom  ;  July  21,  Bed- 
ford ;  August  0  to  II  (long  excursion),  South 
iValea  and  Monmouthshire. 

A  preliminary  meeting,  called  by  invitation 
of  the  Council  of  the  Yorkshire  Philosophical 
Society,  to  consider  the  desirability  of  forming 
a  Museum  Association,  was  held  recently  in 
York.  Among  the  museums  represented  at  the 
meeting  were  those  of  Liverpool,  Manchester. 
York,  Sheffield,  Nottingham,  Bolton,  Bradford, 
Sunderland,  and  Warrington.  It  « 
mously  decided  that  a  Museum  A 
should  be  formed,  and  that  it  should  consist 
of  curators  or  those  engaged  in  the  active  work 
i,  aud  also  of  representatives  of  tht 
councils   of    management   of 


nd  t< 


,'ilkn 


i  the  parallel  of 


Disko  Island,  which 
TO"  N.  lat.    Greenland,  a 
glaciated  peninsula,  with  a  coast-line  of  s 
SQQ  geographical  miles,  310  of  which  have  1 
fairly  well  explored.    The  plateau  ohnract 
obtains  only  at  a  considerable  disti 
from  the  rugged  coast   and  ice-margin,  from 
whence  the  coast  gradually  rises  into  tho  ' 
terior.      The   greatest   height    which    it 
been  observed  to  attain   is    some   0,0OUft. 
,000ft.    Ou    the   west   coast  there  are  si 
Danish  and  Eskimo   settlements ;  but  on  the 
coast  only  a  few  Eskimo  are  found.   Those 
travellers  who  have  attempted  to  cross  the  in- 
land ice,  after  first  overcoming  the  obstacle. 
the  coast,  hare  invariably  found  the  ice  b» 
;ome  smoother  and  smoother,  and  to  give 
place    to    loose    snow,    whence,    as    far   as 
the   eye    can    reach,     a    desolate    but    level 
expanse  of  snow   stretched  into  the  interior. 
From  the  earliest  times  it  has  been  described 
as  a  snow-covered  plateau.     The   expedition 
will  be  left  entirely  to  their  own  resources  | 
they  must  reach   the  west   coast,  which  has 
settlements,  or  starve.    There  will  be  no  pos- 
sibility of  again  reaching  their  ship,  thongh 
at  the  spot  where  they  are  landed  a  "cache  " 
will  be  made,  where  provisions  and  ammunition 
will  be  stored.    If,  therefore,  the  travellers  arc 


During  July  the  following  courses,  for 
technical  teachers  and  others,  will  be  given  in 
the  new  buildings  of  the  City  and  Guilds  of 
Loudon  Institute :— Elementary  Principles  of 
Machine-Designing,  by  Prof.  W.  C.  Unwiu, 
i'.li.S. ;  Practical  Lessons  in  Organic  Chemistry, 
intended  mainly  for  teachers  of  technological 
subjects,  by  Prof.  Armstrong,  F.B.S,  ;  the  Con- 
struction and  Use  of  Electrical  Measuring  In- 
struments, by  Prof.  Ayrton,  F.K.S. ;  Experi- 
mental Mechanics,  by  Prof.  Henrici,  F.R.S. ; 
the  Principles  of  Bread-making,  by  William 
Jago  ;  Photography,  by  Capt.  Abney,  F.B.S. ; 
Mathematical  and  Surveying  Instruments,  by 
Arthur  Thomas  Wulmisley  ;  Gas  Manufacture, 
by  Lewis  T.  Wright ;  the  Application  of  M udcrn 
Geometry  to  the  Cutting  of  Solids  for  Masonry 
and  other  Technical  Arts,  by  Lawrence  Harvey: 
and  the  Craft  of  the  Carpenter,  by  John  Slater. 


To  Copy  Bn»ravinsf«.— An  exohsngs  givsi 
the  f  ullu  wing  methud,  which  may  be  worth  trying  ; 
but  it  should  not  be  used  upon  engravings  of  say 
value,  as  the  urigiosl  would  probably  b*  spoiled:— 
Puce  Lhs  engraving  a  few  seconds  over  the  vspoor 
of  iodine.  Dip  a  slip  of  white  paper  iu  »  utii 
solution  of  lUiob,  and  when  dry  in  a  weak  solatia 
■foil  of  vitriol.  When  again  dry,  lay  a  slip  opos 
tha  engraving,  and  place  both  for  a  few  minaw 
-tag  will  be  reprodnssd 
eh.  Lithographs  sad 
tr.naf erred  with  eqnsl 


■  dslioac 


Black  Coating  for  Brass  Objects.— Tbt 
above  compJiiuun  is  made  by  dissolving  ll&U- 
csrbonate  of  oopper,  while  being  well  stirred,  is 
8  **)».  of  spirits  of  ammoniac.  17'dOoi.  of  wataf 
being  added  to  the  solution.    The    brass  objects 

should  have  been  well  polished  with  e:       

and  are  fastened  to  brass  o~  ~ 

are  planned  fur  a  short  tim .... 

when   completely  blackened  ars   rinsed  in  water. 
Thsyai 


with  emery  psper, 
>pp«  wires.  Tasj 
the  solution,  and 


plctely  blackened  ars   rinsed  in  water. 

,.._, ;hsn  dried  ip  sawdust,  and  finally  rssbed 

with  oil  varnish  diluted  with  oil  of  tnrpsntios. 
This  blsok  coating  is  said  to  be  durable,  sad  u 
stand  exposure  in  the  open  air. 
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LETTERS  TO  THE  EDITOR. 

tint  rupwtblt  for  tfu  optntoxi  of 
t  idiior  rttpfctfull}  rtotttHi  I/ial  ait 


I.  PaSSJJOIlI.  BDWAHDS. 


w  addrtmd  It  lit  Idttob  o; 


■  I  would  save  sverjona  write  what  ha  knows,  ud  ai 

■rat  in  »11  othor  s'ub-jf  at*  "f"  's"  b  1  MnaU  half, 
asm*  patticnter  ksDwladifii  and  experience  of  lbs  nature 
a*  auca  a  person  or  mob  a  fountain,  tbat  as  to  other  things, 
knows  no  more  than  what  evorybodj  does,  in  I  yet,  :  i  le.;, 
aelutterwith  this  little  pittance  of  his,  Till  uncertain 
u  write  Ibo  whole  bad;  of  physloks,  •  rloo  from  wneno. 
rimt  Inconveniences  derlvs  taaif  otlxiriel."— Jfoj ;  umu'j 


O   TEMPOR.il    O   MOBES!-THE    LIOK 
OB3EKV.:\TOHY    —    THK  LUNA: 

BOLIPSB  OF  IB88,  JAN.  29th- 
MODE3T  DEMAND  FOR  A  STAB 
CATALOGUE— THE  TRAPEZIUM  OF  6 
OBI0NI3:  BIG  v.  MODERATE  TELE. 
aOOPBS  —  LONGITUDE  IN  THE 
SOUTHERN  HBhtlSPH  EBB-BBS  BNT 
I*TO  A  DEFINITION'  OF  FOBOB  WITH 
TOO  MUCK  ENERGY— THE  TERMINO- 
LOGY  OF  MECHANICAL  SCIENCE- 
CONVERSION  OF  B.A.  AND  DBC.  INTO 
CELESTIAL.  LONGITUDE  AND  LATI- 
TUDB. 

[28740.]-!  HAVE  on  mora   thin  one  occasion 
proteated  here  against  the  contemptible  soientific 
quackery  which  has  discredited  tie  Timet  news- 
paper, and  against  any  advertising  charlatan  being 
suffered    anonymously    Co    pull    fliroielf,    prop)' 
nomine,  In  it*  oolumnB.    A  curioua  illustration 
the  kind  of  literary  morality  which  seems  to  pi 
Tail  in  Printing  House-square,  and  whioh  I  have 
denounced,  may  be  found  in  the  recently  published 
"Memoirs  "  of  Mr.  and  Mrs.  Bancroft,  who  tell  the 
story  of  the   notorious  Mm.  Langtry'a  dehvt,  and 
relate  how  the  editor  of  the   (wufully  miioalled) 
"leading"  paper  set  his  ordinary  dramatic  crit! 
entirely   aside,    and    deputed  a    private  paraoc 
friend  of  Mrs.  L.'s,  the  late  well-known  diner-oi 
Abraham  H  ay  ward,  to  write  the  notice  of  her  Hi 
croft,"  writes  Ha 


"I  hi? 
i.    I  km 

etall  given  ma 
people  who  toe 

ability  were  ti 
one  of  her  private 
all  who  have  an) 
pensive  London  it 
well.    They  will 


In  connection  v 
graph  of  latter  286 
ei plain  that  of  cuu 


i  Chen 


respect  left  for  tbi 
rning  paper  to  ponder  this  story 
!  better  able  to  appreciate  the 
si  at  the  origin,  of  advertising 

.'leir  notiot  in  threa 
I  author. 

aula -pen  ultimate  pai 
i.  L'13,  1  perbajis  should 

aware  that  Mr.  Ki 


(vide  latter  28 Hi!),  p.  31),  and,  equally,  of  course, 
that  he  ia  one  of  the  permanent  atari  of  the  Lick 
Observatory;  but  it  was  really  ■'.it^iicrei'by  Alvau 
Clark. 

I  can  endorse  what  "  R.  W.  J.''  says  (in  letter 
36191,  p.  114)  with  reference  to  the  value  of  Mr. 
Foenander'a  ouloured  drawings  of  the  lunar  eolipw 
of  1888,  Jan.  29  th,  inasmuch  as  be  depicts  the 
various  tints  assumed  by  the  earth's  shadow  in  its 
passage  across  onr  satellite  practically  identically 
as  I  aaw  them  (also  in  a  clear  sky)  myself.  I 
tfanoj,  though,  that  the  central  obscuration  wti 
snore  marled,  as  observed  everywhere  in  this 
country,  than  Mr.  Foensnder  shows  it  in  the  copy 
of  his  drawings  in  my  own  possession. 


remember  the  Congress  which  assembled  in  Paris 
inl887,on  April  loth,  for  the  purpose  of  discussing 
the  projected  photographing  of  the  entire  celestial 
vault,  and  will  recollect  in  substance  the  decision 
at  which  that  Congress  arrived — vii.,  that  the 
photographs  should  be  obtained  in  various  parts  of 
the  world  by  the  aid  of  instrument*  identical  in 

should  fnrnish'data  enabling  ns  to  determine,  with 
the  greatest  possible  acouracy,  the  positions  and 
brightness  of  all  stars  down  to  a  given  (photo- 
graphic) magnitude,  and  that  provision  should  be 
made  for  the  best  means  of  utilising,  both  now  and 
in  the  future,  the  results  of  the  data  so  obtained. 
As  a  kind  of  rider  or  supplement  to  these  funda- 
mental resolutions,  it  was  decided  to  take  a  second 


the  i 


ing.    To  this  Cm 


urpoaa    of  carrying  o 


•JS, 


a  from 


delegates,  Dr.  Gill,  of  the  Obser- 
vatory at  the  Cape,  baa  addressed  a  suggestion  in  t 
com  mnui  cation    wbioh  has  been  published,  of  so 

publicity  that  can  be  given  to  it.  It  ii  neither 
more  nor  less  than  this—  that  2,000,000  iters  shoe' ' 
ilypropoi 


tral  Bur 


ief.ae 


mid  oi 


iea,  and  a  staff  of  meaam 

to  the  photographs  and  

of  every  star  to  the  11th  magnitude  in- 
on  them,  thence  to  make  a  catalogue; — s 
bich  would  occupy  Si  years  at  £10,000  i 
tt  £5,0110  pei 


vonld  □ 


talog 


condescend  to  inform  lis.  I  am  delighted  to  find 
the  editors  of  the  paper  whence  I  hove  derived  thi 
details  of  this  preposterous  scheme  denouncing  ii 
in  the  langusgs  which  it  deserves.  For  myself,  I 
am  lost  in  amazement  that  anyone  claiming  to  be 
sane  should  ever  have  put  it  forward.  Does  Dr. 
Gill  want  a  billet  (say,  the  headship)  in  th' 
charming  little  bureau  ?  Is  he  simply  trying 
advertise  himself  &  fa  Pears,  or  what?  A*  far  as 
this  oountry  is  concerned,  any  contribution  to  th 
preposterous  scheme  on  which  I  have  been  oou 
mtnting  would  bring  even  less  return  to  the  natk 
than  did  the  stupendous  sum  which  the  Chullenyt 

I  must  candidly  confess  that  I  am  unable  i 

Sree  witi  tba  dictum  of  Mr.  Burnbam,  quoted  by 
r.  Monnsr  in  latter  S871M,  on  p.  233     -  * 


r,bj.c 


with   object-gli 

general  excellence,  which  larger  ones  nave  enurer 
failed  to  show.  I  am  not  one  of  tho»e  who  hot 
down  implicitly  before  the  image  of  a  big  object 
ive ;  it  may  be  because  tbe  largest  I  have  eve: 
had  the  opportunity  <>f  t-.H.king  through  have  heei 

moderate  dimensions.     I  am,  of  course,  prepared  ti 
reminded  that  tbe  light-grasping  power  of  ai 

..,   eioellei. 
e  H.A.S.,  hi 


of  theory. 


e  of  it. 

i  her*  speaking  of  pra 


aided  by  tl 


.      ,    (letter  28737,  p.  233)  kindly 

letter  28688  (p.  213)  over  again?    If  he  will  fa 

by  doing  ao,  1  think  he  will  find  that  I  mat 

action  to  his  definitions  of  force  and  em 

at  I  did  object  to  was  his  charging 


Ming  t 


worda  [I 


fectly  definite  sense  and  with  a  perfectly  d< 
connotation  fur  a  specific  purpose  previous]] 
fully  defined.    1  nse  tha  word*  myself  in  the 


i  perfectly  prepared  t 


hat  is  now  called)  kinematics  has  chopped  a 
aoged  about  since  he  and  1  brat  studied  matt 
Ltica.    By  the  bye,  "  kinematics  "  itself  ia  a  re 


ceptious 


■  taken 


the  memory  ol  the  majority  of  than  who 
ill  read  these  lines.  In  this  connection  I  really 
link  that"  F.  C."  (query  OCiiilii,  p.  24a)  need  only 
iudy  tbe  works  of  wbat  has  been  irreverently 
trmecl  the  (i  +  f)  school  to  find  what  be  wants 
jr  himself. 
Sow  that  I    understand   what  "  Fiusbury  "  re- 

:3»),   I  ca 

oong  the  very  numeru 


SATUBN. 
[28741.]— DR.    TEBBY  (letter  28717),  in  trans- 

_  Jded  some  little.  The  words  non  puj  le  vtrit*  an 
Dr.  Terby'a,  not  mine.  If  I  had  written  a  singh 
word  oonveying  a  charge  of  a  desire  to  see  "  nol 


the  truth,"  or  of  a  want  of  good  faith,  I  would 
immediately  apologise.  My  only  allegation  is  that 
there  ia  an  amount  of  self-deception  in  tbesa 
matters,  and  I  can  assure  Dr.  Terby  he  will  find 
others  of  the  same  opinion. 

I  mistook  his  description  of  the  shadow  on  ring. 
It  is  my  fault,  not  his;  but  since  it  has  drawn 
another  interesting  letter  from  him,  I  am  sciroely 

It  ii  ac 

(both  asl 

and  practised  observer*.  Did  not  Strove  see 
and  measure  a  atsr  he  afterwards  found  did  not 
exist,  and  have  we  not  on  Venus  had  many  doubtful 
discoveries?  I  donotoharge  atruvewitb  any  desire 
to*ee  "non  pas  le  vcrite,  hut  he  did  desire  to  see 
something.  I  could  give  the  namea  of  living 
astronomer*  who  are  said  never  to  fail  to  Bee  what 
they  are  told  is  there.  I  make  these  remarks  not 
controversially,  but  as  explaining  my  position. 

On  looking  over  observations  of  the  shadow  of 
ball  on  rings,  I  find  that  the  shadow  on  A  is  de- 
cave,  on  B  mostly  concave,  bat  frequently  recti- 
lineal, and  sometimes  partly  convex,  and  partly 
concave.  Often  th*  entire  shadow  ia  concentric 
with  limb,  wben,  of  course,  it  must  be  convex  on 
B.  Now.  the  shadow  of  a  ball  cannot  be  anything 
but  ciroular  in  section,  and  if  thrown  upon  a  flat 
surface  must  either  be  convex  or  nearly  straight. 
By  this  last  I  mean  it  may  take  tbe  form  of  a  very 
el'ingsted  ellipse  and   be  apparently  straight.     In 

I  knuw  thi*  has  been  supposed,  but  1  submit  the 
evidence  is  not  satisfactory.  But  the  rapid  altera- 
tions cannot  thus  be  accounted  for.  Within  every 
sbcrt  period  the  shadow  is  aeon,  or  supposed  to  be 
aacn,  in  a  variety  of  shape*  which  prasappose  a 
variety  of  changes  also  on  tbe  surface  of  the  rings. 
I  have  not  calculated  wbat  amount  of  alteration 
would  be  required  to  be  visible  here,  but  I  Imagine 
would  have  no  shadow  of  a 


o!    being  si 


lioknesa  of  tbe  rings.    Are  such 
continual  changes  possible,  of  such  enormous  mag- 
'    '    '  if  perioi'  "     ' 


ved? 


I   bav« 


£  1516  Draooui'  ia  described  in  Webb  as  having 
a  "  third  star,  I)  v  !,3U,  Dn's  min.  dm.  9,V  aohto. 
Mr.  Tarrant  describe*  this  as  bis  mm.  vis.  with 
lOiin.  It  may  be  worth  the  attention  of  our  vari- 
able-star observers  since  I  see-  it  with  6Jin.  onmany 
occasions,  and  witb  Bin.  when  sky  is  too  thick  to 
allow  of  Coma  Berenices  being  Been  witb  unaided 

I  find  it  impossible  to  see  how — given  the 
respective  position*  of  the  sun,  Saturn,  the  rings, 
and  tbe  earth — the  ahadow  of  the  globe  upon  the 
rings  can  ever  possibly  appear 


m!1.     Itm 


n  of 


If  the  rings  a 
anes,  it  is  impossible  the  shadow  oan  be  oon- 
mtrio.  If.  they  are  not,  then  a  great  deal  of 
■ganuity  of  construction  would  be  required  in 
■der  that  the  shadow  might  accurately  be  of  same 
irve  as  the  edge  of  planet.  B.  Holme*. 


[28742. ]-It  is  aomewhat  odd  that,  as  far  as  my 
knowledge  extends,  scarcely  a  single  view  of  thi* 
curious  planet  has  appeared  in  the  columns  of  tour 


nd  3rd  inet.  I  secured  excellent  observations, 
the  result  of  which  I  now  inclose.  It  was  deeply 
Mting  to  me  to  note  the  dmzling  brightness  of 
jr  [h  polar  "  ice/1  the  deep  blue  colour  of  the 
r-gtass  ''  and  adjacent  "  seas,"  and  tha  vivid 
general  impression  of  land  and  water  afforded  by 


EWqUSH  MBOHAKIO  AND  WOULD  OF  SOIENOB  i  Kg  1^08. 


CHBMICAL  XANUBB  MAKING. 
K8TU.]— Is  reply  to  «  The  Bru  "  (letter  28724, 

6-^36),  the  formula  for  commercial  nitric  acid  ii 
SO,  -t-  xSO„  when  x  etande  for  the  different. 
quantity  of  NO,  perhapt  in  every  simple  (ao  it 
cannot  have  a  stated  regular  formula).  The  con- 
centrated acid,  when  heated  to  about  8fi°  C,  be gins 
to  decompose  into  wMr,  oxygen,  and  nitrogen 
peroxide,  eo  that  we  may  say  that  nitric  acid  cou- 
taini  water,  oxygen,  and  nitrogen.     The  amount  of 

mentioned) ;  bnt  if  we  take  the  formula  at 
HNO,NO„  the  amount  of  N  ii  found  thus.  The 
moleouler  weight  of  HHOiKO.il  109,  Io  109  pert. 
by  weight  of  HNO.NO-  there"  are  SH  of  N  .".  the 

amount    of    N    in    lib.  of    HXO.N'O.  is  got  by 


The  rest  of  the  question  is  h 

St..CO,wa,0— no  doubt  oorai 
contain  these  elements  to  a  ; 


I  color 


impurities.  (I  should  strongly 
"The  Brae"  to  work  with  pure  componnd:, 
is  utterly  impossible  to  work  theoretically  with 
impure  ones  unless  we  know  the  exact  amount  l' 
impurities,  and,  again,  that  would  lead  to  moi 
trouble  and  expense,  and  alio  would  require 
knowledge  of  quantitative  analysis.)  You  woul 
certainly  obtain  the  aodii  nitraa  from  evaponitin 
(if  pure),  and  of  course  from  that  estimate  th 
amount  of  soda  saturated. 
Liverpool.  A.  J,  T. 

A   GOOD   BLOWPIPE. 

[2*741.]— Tins  (letter  2*730)  closely  reeemb lei 
"Spong's  spirit  blowpipe"  whioh  I  bought  in 
Londuu  fifteen  years  agu — a  very  handy  timl  fot 
reaching  narrow  corners  and  bands  in  joints.  A 
sponge  is  saturated  with  methylated  tpiiiu,  anr 
the  name  driven  through  a  small  bant  tube.  L 
was  figured  in  '*  K.J1."  very  far  back.  Eoa. 


is  in  incipient 


liplent  leprosy  a 


_iicsl  experiments 
of  1829—30.  I  was 
__  -..'prised  by  it*  beneficial  offset  on  a  man 
.10  had  been  affected  with  skin  leprosy  for  some 
sari.  I  administered  the  inspissated  milk  ex- 
rscted  by  myself  from  id  old  plant.  J  lost  sight 
f  him  soon  after.  Bo*. 

PUBS  MATHEMATICS  —  OBNTEB  OF 
GRAVITY  -  OOSINEB  0¥  VEST 
SVALI,    ANOLBS. 

and  its  sugges- 
ly  who  take  a 

row  out  hints  that  prac- 
,y  find  useful . 
,  iiu-cier,  leouuimend  the  avoidance  of 
ant  ■.  the  "higher"  mathematics  (pro- 
lied)  on  the  one  hand,  as  being  out  of 
,  popular  magazine,  and  unintelligible 
possibly  to  the  majority  of  its  readers ;  and  on  the 
itber  hand,  properties  of  c —   -   '*-■■'  '— ' '■" 


I  287-16.]— I  WAS  pleased  to  I 
H.I.C.E.,  Bath  "  (HB785,  p.  2 


■rprofes. 


»(fn 


liyini, 


„  else.  [For  eian: 
Imeticau  periodical)  a  let 
is  discoveries,  the  fact  th* 
the  first  two  figures  were 


.e;  I  read 
-  pointing 


!■'!. 


e  reciprocal  o 


the  clos'e  of  his  letter  is  easily  explained.  Gravity 
■in  have  nothing  to  do  with  (purely  geometrical) 
lines  and  planes.  A  body  having  a  centre  of 
gravity  must  be  a  solid  of  eome  sort  Hence  a 
triangle  as  such  (i.e.,  ss  a  portion  of  a  geometrical 
plane)  can  have  no  gravity  at  all.  The  very  thin- 
nest piece  ot  paper,  cat  into  the  form  of  a  triangle, 
b  realty  a  solid,  and  mutt  be  regarded  as  s 
triangular  prism.  Now,  if  this  triangular  prim 
has  one  of  its  angles  rendered  smaller  and  smallei 
until  it  disappears,  then  it  follows  that  when  thi 


sofnst' 


o  tho. 


roots,  bark,  and  i 
lively  for  their  em 
purgative  propertii 


of  European  pbyeii 


rid,  milky  juice.  Th. 
sap  are  used  eiten 
.ore lie,  alterative,  aim 

ich  have  attracted  th. 


The  watery  extract  prepand  previously  to  the 
action  of  alcohol  is  11  grains.  Tho  alcoholic  tinc- 
ture is  precipitated  by  water,  yielding  a  white 
resin.  The  alcoholic  extract,  in  doses  of  10  grains, 
acts  as  a  powerful,  but  uncertain,  cathartic,  anil 
frequently  causes  viulent  vomiting,     it  hat  been 

be  regarded  at  a  remedy  on  which  reliance  can  b 

The  dried  hark  of  the  root  is  of  grey  is  h-  yell  oiv 
colour,  heavy,  and  very  peculiar  ameil,  acrid, 
nauseous.  It  yields  to  water  at  70"  11  per  100  111 
gummy  saochariaa  matter,  and  a  peculiar  extractive 
principle  whioh  has  the  singular  property  of  gela- 
tinising at  it  it  heated,  theu  liquefying  again,  ami, 
at  the  tolution  cools,  gelatinising  as  before.  Thi 
principle  was  named  Mmdarine  by  Dr.  Duncan,  it 
■" — "■■—    "    '-    "•-  if  thi 


is  of  cl 

The  powdered  bai 
half  a  drachm  to  on 
an  interval  of  froi 
generally  canting  n 

doses  of  from  2  to  ■ 


arried  o 


drachm,  proves  emetl 
twenty  minutes  to  ai 
ich  nausea,  and  in  ab. 


rains,  taken  every  half-hour 
it  provea  nauaeant,  powerfully  diaphoretic,  an) 
after  several  doses,  gently  cathartic.  Oa  tl  ■ 
whole,  this  preparation  may  be  deemed  one  of  oi  : 
best  substitutes  for  ipecacuanha,  producing  simibi 
emetio  und  diaphuretia  results.     Combined  wit! 

Kium,  it  affords  a  good  representative  of  "Dover' 
iwder."  In  dysentery  it  may  be  safely  substi 
tuted  for  ipecacuanha  ia  several  formula;,  twit 
the  quantity  being  used  io  eacb  dote. 

In  Indian  medicine  the  powdered  rout  bark  ar 
the  dried  milk  are  used  io  a  multitude  of  disorder' 
and  enjoy  a  high  reputation  at  altei 
treatment  of  lepra,  elephantiasis 
cutaneous  diseases.  The  clinical  experiments  : 
hospitals  of    Drs.   Playfair,   Duncan,   and   Roj 


rly  equal  to  unity  that  it  is  always 
mica  as  suun.  Now  occasionally  it  might  hsppei 
.it  a  more  exact  value  is  wanted.  Is  there  a  rapk 
ay  of  finding  It  from  the  table  i  Similarly  thos. 
:  still  smaller  angles— say  cosine  of  1"  ?  Yes 
tere  is  a  very  simple  way,  and  it  depends  on  thi 


.   the 


;  with  several  B's, 


milar  decimal  witb  a 


°  t^of* 


Chsy,  therefore, 
stake  all  on  the 


there  found  satis- 


greater  or  less  numbei 

nes'  Thus,  square  root  of  'SOIO  L|'9Dd7  ;  requires 
usre-root  of  ".<;i9091o  ?  Answer,  -BWSUo7.  Db 
rve,  we  have  simply  to  interpolate  the  additional 
imber  of  nines. 

Now  for  the  application  to  the  finding  of  the 
isiues  of  very  small  angles.     Look  in  the  table  < 


1,000  ti 


r  fat>  ft 


_„..,     __  .._ited,  and  interpolate  twu 

iues,  oi  four  nines,  if  the  100-fold  angle  it  looked 
ir:  six  nines  if  the  1,000  fold,  and  so  on. 
imVe.-Beqnired  cosine  of  1\     Look  for  the 
itine  of  100',  and  interpolate  four  nines. 


,. beet  system  of  keys,  nor  the  beat  trass  *f 

hoist ;  yet,  if  they  an  judged  by  their  popularity 

among  professional  players,  it  would  not  be  far  from 
' '  ~  truth,  at  thste  men  virtually  stake  their  pro- 
its  and  future  reputation  by  "'  """  — 
em  to  the  exclusion  of  others.  Tl 
ht  to  be  well-informed,  at  they  tl 
t  nit.  So  that,  in  looking  through' 
examining  the  flutes  " ' 
factory,   will  bt   **""   L 

,ill"i 

.he  best  article  if   be j    —     - .    ■-- 

with  amateurs  I  fear  that  this  choice  it  regulated 
by  their  enthusiasm,  combined  with  their  spare 
cash,  setting  aside  altogether  the  question  of  their 
ibility  to  judge. 
The  improvement  of  the  flute  began  about  1828, 
nd  to  Captain  Gordon,  a  retired  French  officer,  is 
low  generally  assigned  the  merit  due  of  the  first 
tep,  by  the  invention  of  what  ia  known  at "  ring 
evs,"  or  more  correctly,  "the  ability  of  closing 
no  or  more  holes  by  one  finger"  at  the  same  time, 
ven  if  widely  apart ;  and  all  subsequent  improTs- 
■lents  in  key  mechanism  have  sprung  from  this 
oo  invention,  of  which  he  made  little  use,  at  bil 
lute  was  a  very  imperfect  instrument.  However, 
_ie  at  latt  in  1834  brought  out  hit  "Flute 
I  liatonique,"  which  was  not  a  success,  and  it  now 
'  o  interest  except  as  a  matter  of  history.  It 
based  on  the  idea  that  a  method  could  be 
found  having  only  eight  keys  for  the  thirteen 
holes,  and  to  this  idea  he  clung,  although  warned 
by  Boehm  that  it  was  "  not  a  practical  solution  ol 
■lie  imperfections  "  then  required  to  be  removed. 

Theobald  Boehm  was  a  jeweller  in  Munich, a 
■kilful  worker  in  metals,  and  he  r>.sdo  bit  first 
iiute  in  1810.  He  became  first  Bute  at  the  Royal 
Theatre  of  Munich  in  1812,  and  played  in  Paris 
and  London  in  1831.  While  in  ths  latter  hehtam 
■■  the  Great  Charles  Nicholson,"  who  was  then  it 
his  best,  but  found  he  could  not  compare  with  him 
for  Largeness  or  loudness  of  tone,  owing  to  toe 
■rest  difference  of  sire  between  his  sound-holes 
and  those  of  Mr.  Nicholson,  who  was  peculiarly 
lifted  with  large,  broad  fingers.  Boehm  returned 
mini  disappointed  ;  but  resolved  to  make  a  new 
Hut*  so  as  to  surpass  the  volume  and  execution  of 
Mr,  Nicholson  by  meahenical  improvements  on 
the  key  mechanism  and  the  use  of  larger  holes. 
This  he  accomplished  in  1832,  and  played  with  il 
successfully  in  London  in  1833.  It  was  exhibited 
It  the  Academy  of  Sciences,  1837,  and  adopted  by 
very  many  players  of  repute  throughout  Europe. 
The  improvements  were  at  follows  : 

1.  Large  holes  elosed  by  keys  instead  of  fingers. 

2.  Situated  in  their  best  positions  acoustically. 

3.  The  use  of  rfug  keys  and  an  open  G  sharp. 

4.  The  taper  bore  or  the  body  brought  to  its 
best  proportions. 

Still  he  was  not  tatitfied,  and  commenced  to 
study  acoustics  and  continue  his  ei  per  injects. 
Finally,  in  1S4G,  he  investigated  the  theoretics! 
Kiiitions  of  the  sound-holes,  decided  to  make  them 
.11  of  one  lize,  established  a  definite  proportion 
letwsen  their  diameter  and  that  of  the  notetubt, 
.mproved  the  key  mechanism,  discarded  the  taper 
booy,  and  D^—  (-•"tinleted  the  edifice  by  inventing 
thecylindn.ii  :  ■•■.■,:"■.  lb.  !■■,-.  !■■*  *»  r^rtbaus 
head.  Th>f*  !■.::,...  c*. ..  i  '  •■  «i  .:i.  i  .11  -I 
lufaetr  -i    ,'    -til  th-  -i:n.   Siimihuj.   .iu 

or  proportiuus. 


igain,  requirei 


>:''.<>■;< 


PJ988 

.-.  cos.        io-'  ^  ■;n»;i;iyi)J!!f!S 
and—  cos.  1 '  =  ■a!>a'J»9»!)S9»8 

A  similar  rule  may  be  used  for  finding  th- 
■ecants  of  very  small  angles,  the  only  different 
jeing  that  in  this  case  ciphr-  ■■— ~  -  l-  ■-•— 
pointed  instead  of  nines. 


F.  B.  8. 


and     oth" 


doubt   of   the   i 


TMR  BOBHAI  FLUTB. 
[28747.]— I  HATE  no  desire  to  write  s  historj 
of  the  flute,  although  there  are  few  publication? 
which  describe  fully  its  icientilio  basis,  and  nom 
that  go  into  its  manufacture.  I  cannot,  however 
past  over  a  few  facte  which  mark  its  devalopmem 
during  the  last  forty  years  or  so,  end  thus  endeavoui 
to  show  as  clearly  as  possible  who  made  these  im 
provemeoti  without  ruising  discussion  ae  to  eacl 
item  which  has  contributed  more  or  less  to  fb 
present  perfect  condition.  Modern  flute  literatu;  ■ 
is  scanty  and  contradictory,  the  inventor  of  i 
single  key  generally  claiming  "  an  entirely  nen 
system,"  and  often  even  appropriating  all  the  goo. 
points  or  successes  of  hit  predecessors,  thusmakii:. 
it  difficult  to  give  to  each  his  due  share  and  tn 
more.    The  question  is  not  yet  decided  at  to  whioh 


[■J3748.]— DUSISG  a  th'-i;  U-'imiU.  '  '-, 
itendiug  over  a  fortnigh:    i  aji*    ■■  .-it      petejtsl 

siting  at  many  of  .■..  u'^-ij  .  !ho  variool 
churohes  at  it  Wat  postlt'e  t. '  do.  ""  i-he  courterr 
uf  the  clergy,  and  still  i-..ra  O  .:  o(  the  Tariom 
organists,  1  was  enabled  »■.'*  ■  '-uy  to  penetrate  into 
the  organ-lofts,  but  in  many  oases  even  to  inspect 
the  mechanism  and  to  play  on  them  myself.  There 
is  no  need  to  trouble  you  witb  specifications,  with 
ont  exception,  aa  the  majority  <&  the  instruments ;I 
saw  are  described  in  Hopkins's,  and  also  in  Hamil- 
ton's, "Catechism  of  the  Organ." 

Beginning  with  Antwerp.  TI 
cathedral  is  very  old,  bard  and  <»mj  ...._— - 
effect ;  touch  very  difficult,  pedal  organ  very  gocd, 
especially  the  reeds.  The  oate  is  handsome,  and  it 
is  well  located  over  the  weat  end  in  a  gallery  which 
it  fills,  but  the  front  pipes  are  atrociously  dirty. 
Nearly  all  the  pipes  are  of  lead  with  zinc  feet-  at 
Paul's,  Antwerp,  possesses  an  instrument  of  first- 
class  size,  three  manuals  and  excellent  pedal,  snd  s 
most  imposing  case  j  choir  in  front.  St,  Jaequss 
has  a  small  organ  with  plenty  of  reeda,  and, 
strange  to  say,  dnring  the  whole  service  lis 
organist  accompanied  in  but  two  parts,  of  which 
all  the  pedal  reeds  without  variation  formed  the 

Aa  the  choir  contained  only  boy*  the  effect  was 
execrable.  Toe  manual  stop  used  was  the  mounter) 
cotnet,  really  a  mixture  In  thi*  inattmoe,  contain- 


3g»*. 
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tng  SflsSJft, ift,  4b,  producing  a  hideous  effect  of 

Next  u  to  Brussels.  I  here  tried  three  instru- 
mente— the  osthedral  Notre  Dune,  De  Ik  Finis 
Terrs,  uid  St  Jacques,  I  append  ■  description  of 
this  list,  u  it  iii  modern  organ,  and  has  many 
remarkable  feature*.  The  ooniol*  u  reversed,  the 
register*  arranged  in  three  oircular  rows  on  eaoh 
aide  of  the  orginiit ;  the  top  row  on  tub  s  ide  con- 
tain the  registers  of  the  greet,  the  second  row  of 
the  iwell,  tiie  bottom  row  of  the  pedal.  All  the 
foundation  stop*  are  to  the  organist's  left,  the 
reed*,  mixture*,  and  solo  (top  to  bis  right  Over 
the  man nali  are  twelve  registers  of  combination, 
and  there  are  twelve  oouplers  worked  by  pedal* 
with  a  balanced  swell  pedal  in  oentre.  The  pedal 
fceyi  are  coTered  with  lead  tipped  with  brae*.  The 
registers  are  not  controlled  by  draw  stops,  but  by 
japanned  brain  leven,  which  are  pressed  down  and 
held  by  a  oatch.  The  specification  ii  remarkable 
for  the  number  of  18ft.  registers,  and  lor  the  pedal 
content*. 

Orgas  in  St.  JAC4CE9,  Brussels. 
Pedal  CCC— P.       ,  'Contra  Fagotto...  10ft. 
'"'      "'Hautboy 


Contra  Bau 
O  stave  Bail 
Flnte  Bau  .. 


•Trumpet 8 

•Clarion i 

Swell  CC— g. 

Bourdon  16 

UndaHarii    16 

"Voix  Celeste* 3 

Salicdonel    3 

Stopped  Diapason  8 
Open  Diapason  ...  8 
Gedaot...:. 4 

'Principal 4 

'Flageolet.. 


■  Hb 


r  CC- 


Donble   Dial 

Contra  Gambe  ...  IS 

BoardoD  It! 

Open  Diapason  ...  8 
Stopped  Diapason  8 
"Flnte    Harmooic    8 

"Fiiocipal 4 

•Flnte 4 

'Miature     V  i  I    ranks 

*Bi>mberde  16 

•Harm.  Trumpet...    8 
;  'Clarion  . 


Harked  *  to  the  performer  a  right ,  the  othe: 
to  his  left. 

Great  


atop*  1008  pi pea 


Swell 

Pedal 6    n 

Couplers    18 

Stope  of  Combination  13    „ 


The  f  nil  organ  is  very  majestic,  and  the  org 

mltereervioe  played  Uaoh'e  great  Fugue  in  Gr 

in  splendid  style.  I  am  bound  to  admit  that  the 
awall  organ  is  rather  a  failure,  the  crescendo  being 
of  the  faintest.  The  organ  in  the  cathedra]  of  St. 
Guduleis  divided,  eoa*  not  to  obstruct  the  Sue  west 
window,  and  the  pedal  organ  is  laid  horizon  tally 
on  the  floor  of  the  organ  gallery.  It  is  not  a  satis- 
factory instrument.  The  other  instrument*  are 
■null.  At  Liege  I  played  on  the  oathedral  organ 
for  half  an  hour.  It  has  two  mannali  and  a  most 
inconvenient  pedal  board,  the  sharps  and  Hats  being 
brought  far  too  much  forwsrd.  The  registers  of 
this  department  include  two  miguifioeut  reeds. 
The  ooapling  action  is  old,  and  what  ia  more,  the 
organ  ii  practically  unplayable  if  it  ia  need.  I 
muat  hnrry  on  to  Cologne,  where  I  expect'  ' 
find    the  magnificent  instrument  described 

time  ago  in  your  columns.  It  wasn't  there,  in  I  I 

a  priest.  As  be  did  not  know  Knglish  and  I  knew 
no  German,  we  talked  in  Latio,  and  I  learnt 
from  him  that  the  aforesaid  magnificent  organ 
existed  only  in  your  correspondent*  imagination, 
a*  no  one  had  yet  conceived  the  idea  of  replacing 
the  small  instrument  they  possess  by  a  larger 
This  »oi  a  crushing  blow,  and  I  think  your  corn 
spondent  ought  to  pay  my  expense*  for  having 
caused  me  to  make  such  a  fruitless  journey,  unless 
he  ha*  soma  very  satisfactory  explanation.  In 
fast,  there  is  not  a  decent  organ  in  the  city,  much 
lea*  snob  a  colossal  instrument  as  yon  pnbliabed 
the  specification  of.  However,  1  recovered, 
that  the  En'olish  Mechanic  was  an  inn 
aoooinplioe  In  toe  hoax,  and  I  went  to  Rottei 
In  the  church  of  St.  Lawrence  there  is  a  first 


However,  I  heard  it  for  nothing  at  a  service, 
wasToTymnch  pleased  with  it.  To-morrow  I  return 
to  England,  and  I  think,  on  the  whole,  we  possess 
batter  organs,  batter  organists,  and  infinitely  better 
ainging  than  I  have  yet  heard  or  Been. 

John  T.  T.awrnnco,  M.A. 

THE  CONTINUOUS    BHAXBS   RETURN. 

[28749.]— THE  continuous  brakes  return  for  the 
half -year  ending  31  tt  December,  1887,  has  recently 
been  issued  ;  and,  like  its  predecessors,  it  f  nrnishea 
evidence  that  for  yeari  past  the  companies  have 
neglected  to  adopt  efficient  brakes;  on  the  other 
hand,  it  is  more  satiafaotory  to  find  that  the  com- 
panies are  becoming  aware  of  the  importance  and 
advantages  of  employing  automatic  brakes  which 
appear  to  fulfil  the  well-known  conditions  of  the 
Board  of  Trade— in  fact,  the  principal  work  dona 
daring  the  half-year  consisted  in  removing  or  alter- 


ing the  inefficient  systems  and  replacing  them  by 

ava  drawn  np  the  following  summary,  show- 
ing tbe  amount  of  atock  fitted  and  unfitted  on  the 
31st  Decs  ruber,  1887. 


Total  amount  of  stock  re- 
rned  a*  fitted  with  brakes 
mplying  with  the  ooudi- 
__jns  of  Board  of  Trade  ...     1 

Total  fitted  with  brakes 
lion  do  not  oomply 

Total  fitted  with   eon  tin  rural 


Total  fitted  with  apparatus 
for  working  brakes,  or  with 
pip**  or  chains    3,654 

Total  not  fitted  with  either 
brakes,  apparatus,  pipes,  or 
chains    649 


Total  rolling  stock  therefore      8,732  6Z,0?« 

From  these  figure*  it  will  be  seen  that  out  of  * 

total  of  8,732  engines    snd    52,02S  carriages,  ic, 

only  2,86U  engine!  and  25,837  vehicles  have  brakes 

m  profess  tc  fulfil  the  Board  of  Trade 


25,837 
12,336 
38,673 


B,a  i 


only  2, 
which 


a  of  s. 


number  of  vehicles   returned 
actually  *o  in  practice 

With  reference  to  the  failures  of  brakes,  I  find 
no  ease  reported  under  Clan  No.  1  that  is  "  failure 
ur  partial  failure  to  not  when  required  in  case  of 
an  accident  to  a  train,  or  a  collision  between  trains 
being  imminent."  Under  this  heading  the  Hex- 
thorpe  disaster  should  have  been  recorded,  foi 
although,  no  doubt,  the  first  cause  of  that  accident 
was  the  suspension  of  the  block  system,  there  was 
ample  evidence  that  the  Smith's  vacuum  brake 
failed  to  stop  the  M.S.  and  L.  train  from  35  mile! 
an  hour  in  359  yards. 

Under  Class  No.  2,  "  failure  or  partial  failure  to 
act  nnder  ordinary  circumstances  to  stop  a  train 
when  required,"  I  find  no  fewer  than  91  cases,  oi 
which  91  occurred   with  vacuum   brakes,  as  fol- 


failures  of  it*  systems,  and  hsa  therefore  issued  i 
statement  or  comparison  of  the  total  faults  and 
failures  compared  with  the  miles  run,  Snch  a  Way 
of  overcoming  tba  difficulty  and  managing  the 
figures  may  do  very  well  for  a  trade  advertise- 
ment ;  but  it  is  not  the  corrcot  method  of  estimating 
the  efficiency  of  a  continuous  brake,  and  clearly 
the  Vacuum  Company's  system  of  comparison  must 
be  wrong,  because,  according  to  it,  the  best  brake 

on  the  Metropolitan  District  Ilailway,  which  ran 
754,0152  milea  without  one  single  fault,  and  next 
would  follow  the  chain  braka  on  the  London  and 
North- We  stern,  which   ran  1,662,113    miles   with 

It  would  be  a  very  great  advatscge  if  the  totili 
I  failure*  and  delays  could  be  arranged  in  a  suin- 
sry  or  tabulated  form,  aa  at  present  tbe  informa- 
m  extends  over  no  fewer  than  63  pp.  of  the  return, 
bereas,  tbe  figures  would  be  much  more  clear  ana 


convenient  if  given  as  und 

Brake.  1  Railway. !   p  ; 

£3 

Il   ;  Class1?. 
£5  ' 

Miles 

-   !    -    ■  -  '  -  ! 

- 

dbytl 
use  of  the  Westinghouae  automatic  brake. 

In  conclusion,  I  think  there  can  be  no  doub 
"rom  the  facts  given  in  the  return  and  from  thi 

ystems  of  brakes  will  speedily  be  reduced  to  tw< 
-namely,  Westinghouae  Automatic  and  Automati 
'acuum,  and  that  all  vehicles  intended  for  througl 
raffle   will   he   fitted   with   those  two  systems  ii 

Clement  E.  Stretton.  Engineer, 
Associated  Society  of  Enginemen  and  Firemen 
Saxe-Cobnrg-itieet,  Leicester,  May  14. 

OEB.TIFICATES    FOB  UNdlNEM  EN. 
[28760.]— I  HAVE  read  Mr.  Stretton1*  letter  or 

because  I  was  under  the  impression  that  he  was  or 
tide  of  progress  and  reforms  which  tend  b 

iorate   the  railway  aervioe.      However,  thai 

idea  ia  now  evaporated,  and  from  the  tone  of  hii 


what  I  am  able  to  read  between 

the  line*,  I  take  it  he  1*  opposed  to  engineman 
receiving  a  Government  certificate.  So  far  so 
good,  for  it  ia  satisfaction  to  know  who  are  foes 
snd  who  are  true  friends.  I  contend  that  a 
Government  certificate  la  neeesasry  to  lift  the 
enginemen  up  to  a  higher  landing  np  there.  I 
possess  sufficient  evidence  in  a  pile  of  letter*  to 
convince  me  that  the  projeot  in  question  i*  in  the 
right  direction,  and  therefore,  like  Longfellow's 
mountaineering  standard-bearer  ever  sealing  new 
heights,  my  motto  *o  friendi  ia  "  Forwsrd  1  "  The 
debate  in  the  Home  of  Commons  has  helped  the 
good  cause,  and  I  am  perfectly  satisfied  with  the 
result ;  in  fact,  it  exceeded  my  expectation*,  in  as 
much  aa  it  engaged  the  attention  of  an  e  x- ['re- 
sident of  the  Board  of  Trade  who  approved  of  the 
measure,  and  said  infficient  to  give  us  bop*  in  the 
future.  There  is  nothing  tame  and  dull  about  that 
achievement,  because  it  is  enough  to  make  the 
ground  shake  beneath  the  feat  of  our  opponent*. 
As  all  things  come  to  those  who  ma U,  wo  can  de- 
vote ourselves  with  enthusiasm  to  tbe  work  of 
being  prepared  to  aisist  Mr.  Mundell*  when  he 
again  hold*  office.  With  reapeot  to  Mr.  Stretton'* 
fears  that  a  Government  certificate  will  enable 
enginemen  on  "strike"  to  bold  the  "fort,"  it  is 
only  a  sly  thrust  into  the  editor  of  the  Railvay 
Seville.  He  may  owe  the  Amalgamated  Society 
of  Railway  Servant*  a  grudge;  but  I  think  it  ii 
best  to  allow  an  opponent  a  right  to  his  opinions. 
For  my  part,  I  consider  it  would  be  a  good  thing 
for  the  public  if  it  utrc  impossible  for  railway 
companiea  to  employ  driver*  unless  they  hold  a 
certificate,  for  it  would  make  the  officials  think 
twice  before  they  allowed  things  to  onme  to  snob 
a  climax  as  to  disorganise  the  traffic.  I  have 
learned  that  railway  strikes  arise  more  often  from 
had  or  injudicious  management  than  from  love  of 
fighting  and  "striking  on  the  part  of  the  em- 
ploye's. The  Midland  strike  in  August  last  year, 
in  my  opinion,  would  not  have  occurred  had  an 
order  been  issued  to  the  effect  that  the  directors 
regretted  that,  owing  to  trade  depression,  driver* 
and  firemen  in  future  may  have  to  work  short  time, 
but  as  far  as  possible  the  time  shall  be  eqially 
divided.  Instead  of  this,  they  treated  the  men 
unfeelingly  and  without  a  word  of  sympathy  for 
them.  Human  uature  craves  for  sympathy.  From 
my  experience  of  railway  working,  the  "time" 
could  have  been  divided,  and  each  man  received 
according  to  bii  talent,  and  the  arrangement  would 
not  only  have  given  satisfaction,  but  secured  the 
sympathy  of  men.  The  directors  did  that  towards 
their  drivers  and  firemen,  phi  earn  tit  dii'iJsjid, 
which  they  would  never  dream  of  doing  with  the 
fitters'  shops,  and  they  would  not  do  it  with  certi- 
ficated enginemen.  Ceitificates  would  present 
atrikes  and  long  hours.  Why  don't  the  companies 
work  their  office  clerks,  whose  labour  is  non-pro- 
ductive, 12,  16," and  18  hours  at  aatretch?  Why 
don't  they  find  a  uniform  for  the  drivers  and 
firemen,  who  do  all  the  work,  as  well  as  gusrda  and 
porters  /  Two  gentlemen  were  looking  at  on  oil- 
painting,  and  one  said  to  the  other.  "  Wnat  do  yon 
thiuk  of  it,  my  friend  f"  "Why,"  said  he, 
snapping  his  fingers,  "  it  wantithat."  Let  engine- 
men  ask  themselves  what  "  that  "  ia  in  their  case, 
and  I  think  they  will  find  it  is  a  "  Government " 
certificate.  Michael  Keynold*. 

Stendeford,  Wolverhampton,  May  3. 

TUSBHT  CLOCKS. 
[28761.]— I  K  KGB  KT  my  inability  to  assist  Mr. 
Carre  (letter  28731,  page  237),  not  bsing  aware  of 
any  work  specially  devoted  to  clock-work,  turret  or 
otherwise.  lleid's  work  hae  been  long  out  of  print 
— ia  now  very  scarce— and  excellent  though  it  was, 
did  not  enter  more  into  the  construction  of  clocks 
than  the  other*.  Even  in  the  great  work  of 
Sannier,  turret  clocks  are  only  just  referred  to, 
being  mainly  devoted  to  watch-work.      The  fa  t 


11  these  works  have  been  written 

chiefly  for  the  rr 

fit,  which  presupposes  a  certain 

amonnt  of  teobn: 

al  knowledge  on  the  part  of  the 

He  workshop;  and  there  appears 

Perhaps  the  wan 

of  such  a  work  hai  not  yet  been 

felt. 

To  anyone  having  a  good  knowledge  of  the  theory 
of  time-keepers  wbioh  is  well  obtainable  from 
books,  and  possessed  of  the  requisite  meohanicxl 
ability,  it  seems  to  ms  that  almost,  if  not  quite, 
sufficient  information  might  be  gleaned  from  tbo 
works  to  which  Mr.  Carre  refers  to  enable  a  small 
turret  clock  at  any  rate  to  bs  constructed. 

working  drawing  has  been  prepared.    This  may  be 


.  _  ._  skeleb 

use  as  regards  dimi 


■sirsd,  t 


■a a ■     -    "-■"*    elook     J>  <"»'/.«• 

;er  house  clock  having  tbe  neceassry  change*  In 
^instruction  to  adapt  it  to  its  increased  dimen- 
is,  weight,  and  difference  of  c  iron  instances,  the 
ibanioal  principles  being  alike  in  each.  Mora- 
r,  owing  to  the  very  great  improvement!  whist1 
e  been  made  in  turret  clocks  of  late  yean,  M 
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old  work  on  the  subject  would  ba  all 
than  nothing,  and  limply  misleading.     An  inspeo- 
tiun  of  a  olook  of  the  modern  form  w~"  " 
mora  asaiatanoe  than  a  deal  of  desoripti 

In  my  humbU  opinion  th*  chief  charm  and  glory 
of  the  attempts  of  the  amateur  in  any  branch  of 
industry  or  eoieno*  appear*  to  consist  in  the  oon- 

-:!■:;»:■■■■       i."  ".!"-■■  ■■-■  I  ■■■■:■!'.'  'n    !ii' 

endeavours  to  equal,  if  not  to  surpass,  the  perform- 
ance of  the  professional.  A.  Maraoa. 

PICTORIAL  COMPOSITION. 
[28762.1— Whiting  in  reply  to  letter  2o283, 
p.  2«,  perhaps  you  will  allow  a  litUa  apace  ou  the 
subject  of  composition  mil  light  and  shade,  a>  I 
am  alao  of  the  opinion  that  a  fear  letters  on  tbia 
would  prove  of  MM  benefit,  not  only  to  the  would- 
be  uritio  of  art,  but  alao  to  the  many  photographic 
readers  of  tbe  "  E.M."  For  how  uften  do  we  >ee 
the  beautiful  productions  of  the  camera  utterly 
deatroyed  by  bad  composition  aud  ill-distribtid 
light  and  shade,  whioh  might  easily  have  been 
averted  by  a  little  previous  knowledge.  I  know  il 
ia  impossible  for  the  photographer  at  all  timei  to 
adhere    to  the  principles  of  art ;  yet,  when  tbe 

£rospeat  admits  of  various  positions,  the  one  most 
I  accordance  with  the  rules  may  be  chosen. 
Variety  with  unity  is  the  grand  principle  upon 
whioh  all  good  woiks  of  art  are  based.    Although 
there  are  many  more,  yet  thia  ia  the  foundation  of 

avoided  as  much  as  possible.  The  ill  effect  attend- 
ing repetition  may  often  be  observed  in  photos  of 
Eonps,  where  the  trees  or  bushes  forming  the 
.okgronnd  describe  the  contour  of  those  photo- 
grapeii ;  or  in  the  picture  of  a  few  rustic  figures, 
who  seem,  through  the  similarity  of  tint  or  badly- 
oomposad  positi'jo  "(  tii*  oSj.ii  ,to  be  in  tbe  act 
of  bearing  on  their  head  soma  distant  spire  or  even 
church  itself.  Tbia  ia  a  common  occurrence,  and 
looks  ugly  to  the  educated  eye. 

To  aeoure  unit  \.  no  promim-iit  object  in  a  picture 
should  be  entirely  insulated,  for  one  withan  un- 
broken oontour  receives  undue  attention,  and  de- 
tracts considerably  from  the  others.  All  lines 
afaoutd  be  broken.it  matters  not  how  little,  and, 
when  practicable,  the  round  with  the  square,  the 
rough  with  the  smooth,  the  crooked  with  tbe 
straight,  Ac.  In  good  piotnres  the  masses  of  light 
are  always,  well  balanced  by  those  of  shade;  bat 
theee  two  are  never  in  equal  proportion. 

A  dark  line  or  shade  crossing  the  mid-distance 
on  sky  and  land  has  an  admirable  effect  in  throw- 
ing back  the  distance  and  giving  brilliancy  to  the 

Gradation  should  be  everywhere    in   a  picture. 
Every  object  should  have  a  gradation,  and  never  a 
lasted  ft— 


efra 


lt|..,lL! 


the  bottom  to  tbe  top,  and  i 

the  centre  to  the  side*,  the  one  gradat 

through  tbe  other.    This  ia  an  import! 

painting. 

These  are  but  a  few  detached  remarks  on  thi 
principles  of  art,  from  which  perhaps  the  studen 
of  photography  may  derive  a  bint  for  the  aslectioi 
of  a  anbject.  Some  other  reader  may  favour  ui 
with  a  lew  more— perhaps  ou  colour, 

Aviculs,. 

DYNAMO.  BRUSHES. 
[2S76B.]— Haviso  finished  my  trials  of  th. 
above,  to  decide  what  materials  and  form  was  tbi 
beet  a*  a  collector  for  dynamos,  I  hare  at  lae 
settled  it  to  my  satisfaction,  and  now  i;ive  the  result 
aa  requested  by  "  Engineer,  Govan."  1  find,  after 
trials  of  everything  likely,  that  no  ' 
M  abrneh  made  of  fine  b rasa  wire, 
about  \in.  thick  and  2in.  broad,  for  tiie  following 

current  for  its  size,  sparks  less  than  others,  do 
not  scratch  tbe  commutator,  readily  adapts  itse 
to  inequalities,  takes  less  lubrication,  and  las 
longer  than  anything  I  tried.  No.  36  copper  ft 
IS- ply  thick  is  good,  but  it  ia  not  so  good  aa  bra 
wires.  The  brushes  must  be  free  from  vibratio 
bnt  not  screwed  up  tight ;  they  should  not  I 
thirt'T  tlid.ii  one  segment  of  the  commutatc 
Vaseline  or  blacklead  is  the  best  lubricant  if  any 
required,  and  the  commutator  should  be  cleaned 
with  sand-paper  before  starting.  I  alao  balanc 
th*  armature  by  a  spring,  so  as  to  allow  it  to  osci. 
lata  sideways  slowly.  Vulcanite. 

ECONOMICAL  PRESS. 


(lane,  and  pulley.     It  waa  on*  of 
It.  Bwi — 


Mechanics*  Ii 
Feltoi      ' 


ber  of  tbe  London 
ibtained  for  it  Dr. 
).    Thia  wi 


i  "  Ilebert's  Cyclopedia,"  published  about  SO 
a  ago.    The  press,  whiob    is  applicable  to  the 
paoaiug  of   goods,  the  expression  of  juioe  from 
iruits,  oil  irom  seeds,  or  outer  pnrpose*  to  wuiod, 


and  two 

tlienrtiil, 


;  ,ul.jec 


ings  did 


r  whiol 


oth  of  V, 


they  are  intended. 
H  ctaim  any  novelty  in  tbe  con- 
parts,  but  only  in  his  method  of 
producing  the  pressure,  which  is  effected  by  bringing 
together  the  pieces  that  act  on  the  articles  to  be 
pressed  by  wedges.  These  are  forced  in  by  levers 
iresented  by  Figs.  1  and  2),  in 
same  figures  represent  similar 

of  the  press,  furnished  at  each 

end  with  ratchet  notclies  bb,  which  constitute  tbe 
fulorumaof  the  lovers  hh;  c  is  the  top  of  the  press, 
supported  by  the  frames  J  d  ;  and  r  e  are  the  pieces 
acting  on  the  goods,  either  downwards,  upwards, 
or  hotli,  according  aa  ths  pressure  may  be  required. 

Fig,  2  aa  anting  both  mytijifj1  are  friction 
ro  lien,  between  which  the  wedges  .(jj  are  projected. 
A  cord  is  fixed  to  a  hook  on  one  end  of  a  lever,  and 
passing  ovar  a  pulley,  i-.on  the  endof  th*  other  lever, 
IS  attached  to  a  small  drum,  (,  furnished  with  a 
ratofaat  wheel  and  pawl,  to  ba  turned  by  a  winch. 
There  were  other  modifications  of  Mr,  EEwinn'l 
preea,  but  the  present  one  is  selected  to  show  the 
principle    of  its  action.     The  advantages  of  thia 


medtc 


audi* 


if  very  cheap  materials,  and  also  the  facility 
with  whioh  its  power  may  be  varied.  It  may  b* 
increased  or  diminished  to  any  extent  simply  by 
changing  the  form  of  ite  wedges ;  but  tbe  drawings 
exhibit  it*  various  applications  and  modes  of 
operation  so  obviously  aa  to  preclude  the  necessity 
of  further  remarks.  I  reoommead  a  model  of  this 
appliance  to  all  industrial  establishments  where 
juvenile  mechanics  are  trained.  Eos. 

THE  GLAOIAL    PERIOD  AND  ITS  END. 

i  ;'-;--■■-.. J-U  i:.  CANE  holds  that  onr  earth  has 
received  (p.  2:15)  an  addition  of  water  from  with- 
out; and  no  snob  addition  waa  possible  without 
two  thermal  effect",  a  sudden  beating  of  surface  to 
a  degree  that  would  require  some  years,  at  least,  to 
dissipate,  and  a  permanent  warming  of  all  climates, 
or  setting  back  tho  olook,  as  it  were,  of  the  planet's 
Molim;.  by  some  thousands  or  myriada  of  years. 
He  will  find,  in  the  present  state  of  physics,  we 
can  by  no  means  escape  theae  two  oonaequences. 

His  main  reason  for  tha  wetting  seems  to  he  tbe 
form  soundings  have  disclosed  in  the  aea-beds,  indi- 
cating a  former  coast-lint  everywhere  about  100 
fathom*  lower  than  th*  present.    He  hardly  aiimi 


[  aware  how  folly  each  downpour  aolvee  th*  t 
I  of  aurfaoe  geology,  of  the  last  extinct  fauns,  sad 
of  present  biological  distribution,  provided  "i 
allow  it  to  have  fallen  since  the  Glaoial  age,  To 
put  it  back  into  that  age  or  earlier,  we  have  toOj 
in  tha  teeth  of  most  of  the  evidence,  and  instod 
of  solving  anything,  create  endless  new  dinScnltio 
quite  gratuitous.  "~3 

We  have  all  heard  of  the  smith's  feat  of  Ulnar 
a  cold  wire  and  hammering  it  bot  enough  to  bum; 
but  Mr.  Cane  must  show  us  how  to  hammer  a  thitg 
colder,  and  make  the  wire  freeze  something  Mn 
we  can  believe  in  a  fall  of  matter  not  bringing  as 
heat.  The  grand  difficulty  is  bow  to  account  fir 
sufficient  downpour  without  hailing  "all  Sash.'' 

As  for  a  "hydrogen  oomet"  in  tha  past,  it  a 
not  possible,  though  quite  probable  in  the  fntare. 
if  the  spectroscopic  results  have  u  generally  indi- 
cated hydrocarbons  as  "F.RAS."  says.  Snob  a 
comet  would  have  exactly  the  effects  described  by 
St.  Peter  in  2nd  Epistle,  iii.  10,  13.  All  geologic 
appearances  are  against  anything  of  tint  kioi 
since  the  very  earliest  strata,  so  that  the  "  hydrogen 
oomet,  whenever  coming,  will  be  unpreneOenbd. 
Indeed,  the  no.itiv.in--  '„f  uox  "  K.lt.A.tj."  thateo 
modern  oomet  ever  ia,  or  can  be,  or  shell  br, 
watery,  would  go  to  confirm  another  remarkable 

Cropbecy,  Genesis  ix.  II,  17.  I  should  nothsrs 
leeed'eitbtr  in,  only  •'  F.R.A.S."  insists  on  then. 
When  I  said  that  whatever  the  stats  ef 
the  arriving  oometsry  aqueous  matter,  in 
liquefaction    would    be    the     work    of    the  last 


.r-ie.Ua  d 


.'  be  travelled  therein.  Dr. 
Cane  seems  to  admit  that  in  vacuo  and  far  from 
the  earth  we  can  hardly  suppose  any  portion  liquid. 
Now,  the  reaulting  liquid  might  hava  any  teo- 
peratnrs  between  freeiing  and  boiling,  aocordier, 
to  th*  relative  quantities  that  had  been  in  thstw 
state*  of  enow-mist  or  of  invisible  vaponr.  Ths 
latter  would  liquefy  first,  before  any  check  to  it> 
spaed,  merely  by  its  increasing  wsigbt :  and  the. 
the  snow-crystals    would    melt,    and   in  so  doing 

ceased  to  be  latent  in  the  vapour  now  liquefied. 

The  Alpine  waterfalls  that  Mr.  Cane  mentions 
are  by  no  means  dissipated  into  vaponr,  bat  into 
spray.  And  who  or  what  on  earth  nan  have  led 
him  to  reckon  "more  heat  is  received  about  ths 
Pole*  than  about  th*  Equator  annually"?  Bat 
his  paradoxes  are  endless  —  out-Hampdenmr. 
Hampden.  If  ice-mist,  at  SO  miles  high,  "  woold 
rapidly  become  vaponr,"  why  doe*  not  the  snow  uf 
Mount  Brerest?    instead  of  -rspwiy,"  it  twoa 
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ine  possible  at  ear  (balance  (torn  the  bud. 
amoth  was  svsr  found  in  iae  of  a  berg,  it 
em  to  have  been  an  un.nelted  relio  of  one 
lUmeroua  antediluvian  glaciers,  and  how 
nc  the  Flood  this  creators  had  been  dumb 
be  impossible  to  Bay.    Bat  tbe  commercial 
b  ivory  comeB,  as  a  rule,  from  diluvium, 
imasing   ii  his   question   about  glacier*, 
eoession  01  shrinkage"  ia  what  1  unto 
"going  on  mora  or  less  steadily"  from 
oiel  epoch."     Well,  turning  to  De  Luo'a 
on  tbs  Physical  History  of  the  Earth," 
nd  that  he  and  De  SausBnre  (aa  well  aa 
Iter  them)  would  bare  made  glaciers  o 
chief  gen-chronometers.    Thn.  (Letter1 
f  these  manes  of  in  had  arrived  at  thi 
a,  they  would  afford  us  no  indication  i 


_  ._  _ie  globe  whioh  ohanged  tl 
nre  of  the  air  at  thi*  level,  and  this  altar 
t  have  been  (he  leu  ancient,  in  proportk 
•ater  rapidity  of  the  progress  which  thi 
erved  to  have  made.  Now  the  site 
■fields  BO  sensibly  increase),  that  the  life 
— of  a  chamois  hunter,  for  instance — ii 
o  observa  the  progress  of  it,  in- 


gener 


t  from 


he  dates  when  certain  spots 
with  permanent  ioa,  and  when 
eiiiticg  before,  hare  bean  obstructed  by 

•as.     Thiacircni    ■  "      ' 

iU  origin  back  tt  _._.. 

rhich  way  are  wo  to  reckon  their  age  ?   By 
De  Saussure  and  Co  vie  r  held  they' 
eeneibly  increasing,"  or  by  the  "reoeai 

ikage  "  of  whioh  Mr.  Cans  tall*  na  ? 


l'LAT  BABTH. 
]— Is  the  "Christian  Topography,"  by 
Indicoplenatea,  wbo  lived  in  the  sixth 
we  find  a  description  of  the  earth  whioh, 
;  to  th*  tine  oithodux  system  of  geo- 
a  a  quadrangular  piano  extending  40(1 
tuv  east  and  west,  and  exactly  half  aa 
th  and  south.  It  ii  inclosed  by  mountains 

n  the  others,  by  intercepting  the  rays  of 
iroduces  night.  The  plane  of  the  earth 
exactly  horizontally,  but  with  a  little  in- 
from  the  north;  hence,  the  Euphrates, 
ud  other  rivers  running  southward,  are 
ut  the  Nile,  having  to  run  up-hill,  has 

Id  interest  ma  to  know  if  thia  description 


to  ask  Mr.  Hampden  (letter 

Will 


i.  27,  n 


a  circular  pond  ?  A  oiiole 
iirection  describes  a  globe,  and  it  is  evi- 
tbe  worda  refer  to  tbe  globular  form  of 
:eof  tbe  sei,  and  they  are  incompatible 
pancake"  earth.  u  F.  3.  3."  may  also 
ething  from  thia  verse,  and  be  less  hasty 
(damnation  of  references  to  Scriptora. 
Thomna  May. 


J— I  AM  afraid  that  some  of  yonr  readers 

713)  in  aaying  that  the  epicyoloidaloattar 
■r  to  the  geometrio  chuck.  I  must  apolo- 
oarelessly  leaving  out  a  clause  in  th* 
which  should  read,  "  A  most  aupaiioi 
it,  whioh  takes  th*  plao*  to  some  extent 
■ss  of  chucks,  is  the  eplcyoloidal  Dotting 
Amateur. 

XODBL    QAS-HNUINH. 
—TUB  sketch  her*  illustrated  is  from  a 
-engine  I  bar*  made,  and  hare  had  it 


,n  average  speed  of  1. 
revolutions  per  minute.  The  bore  of  cylinder  n 
2jinv  the  stroke  is  3gin,,  speed  when  work  is  on 
and  it  is  giving  oat  its  full  power,  110  revolntiom 
per  minute.  The  air  is  drawn  by  the  suction  ol 
tbe  piston  through  the  valve  A,  whioh  ia  self- 
acting,  and  is  held  down  to  Valve  face  by  a  very 

bythehaa 

through a  _. ..  .        „  v  ... 

similar  to  tbe  ignition  valve,  of  whioh  Fig,  2  is  a 
full-siie  sectional  drawing.  I  find  that  a  smaller 
valve  will  not  do  ;  th*  ignition  valve  open*  when 
the  piston  has  travelled  about  one-third  of  it* 
stroke.  The  exhaust  valve  is  a  mushroom  valve 
closed  by  a  spring  and  opened  by  a  oam  on  tha 
crank  shaft  and  an  anti-f  nation  roller,  which  ia  on 
the  other  side  of  engine,  not  shown  in  th*  illustra- 
tion. Length  of  connecting-rod  is  9in,,  diameter 
of  flywheel  11, in.  The  cylinder  ha*  a  water-jacket 
round  it  which  is  oonnected  at  CC  to  a  small 
cistern  filled  with  water.  I  might  mention  that 
this  engine  will  work  equally  well  making  its  own 
ga*  from  benioline ;  the  consumption  of  benzoline 
is  about  1  gill  per  hour,  I  send  these  particulars 
hoping  it  will  benefit  other  readers  of  the  "  K.M.1 
who  are  miking  similar  models'.  3,  Seal. 

67,  Carthew-road,  Hammersmith. 


Tha  Coal  Fields:  of  South  Bulla,— An  im- 
portant report  from  the  British  Consul  at  Taganrog 
on  the  ooal  industry  of  Southern  Russia  has  just 
been  laid  before  Parliament  (Miscellaneous  Scries 
No.  87).  The  five  ooal  basins  of  Russia  are  the 
Donets,  sub-Moscow,  Dombrova  (Poland),  Ural, 
and  Cauoaaua  ;  of  these  tha  first  is  th*  one  de- 
scribed in  tbe  present  report.  It  stretches  over  s 
considerable  portion  of  New  Russia,  between  the 
Don  and  Dnieper,  and  includes  many  ex 
seama  of  bituminous  and  anthracite  coal, 
contains  all  kinds  of  coal  suitable  for  manufi 
and  household  pnrpoi 


kinds  < 


m  portent  collieries 


,   _  _.  'elopment  of  th* 

aoal  industry  in  thia  region  is  said  to  owe  much  to 

the  annual  conferences  of  tha  representatives  of 

the  mining  industrial.    The  annual  output  at  pre- 

'  exceeds  1,600.000  tons, of  whiohabout  1,300,000 

are  carried  by  railway;  but  it  is  calculated 

that  nearly  3,000,000   tone  will   be  available  for 

transport  during   tbe    present    year,   besides   the 

lantity  consumed  in  the  neighbourhood.    A  long 

away  by  tha   various  railways,  and  consumed  in 


inge.      The 


principally  doe  to  the  duty  on 
-...„  _n  spit*  of  this,  Bnglish  oaal  suc- 
cessfully com  psted  with  it  at  Odessa;  but  Mr. 
Wagstaff  fears  that  th*  recent  depreciation  in  the 
value  of  the  rouble  mast  close  South  Russian 
markets  to  Bnglish  aoal.  Tha  price*  of  the 
Donets  ooal  in  1887  were  unrsmunerative,  owing  to 
caprioious  railway  lates,  absenae  of  shipping 
facilities,  and  the  great  expense  of  landing  ooal 
ports  as  Taganrog  and  Mariapol.     Evan  if 


oal,  Mr. 
English 


of  Rn 

Wagstaff  doubt*  whether    it  could 
oal  even  from   Constantinople,   not   to  speak  of 
■arketa  to  the  west  of  this,  and  ha  thinks  English 
ollieiy  owners  have  no  need  to  fear  their  Russian 

Photo  graph  lo  Apparatus.  —  Messrs.  Lan- 
utir  snd  Son,  of  Birmingham,  have  just  issued 
a*  of  the  neatest  printed  catalogues  we  have 
sen.  It  contains  illustrations  of  apparatus  used 
l  dry-plate  photography,  with  a  few  enlarging 
lanterns  and  other  ecaessories.  Several  forms  ol 
instantaneous  shatters  SIS  shown,  and  we  learn 
that  some  new  form*  of  time  shatter*  will  be  ready 
daring  th*  season.  Amateur  and  other  photo- 
graphers should  procure  this  catalogue,  whioh  it  an 
■  icellent  specimen  of  modem  printing. 


REPLIES ITO-i HUSKIES. 

*,*  In  tktir  aniiMri,  Carrapondcnti  an  r*ss*ol- 
fvtty  rtqutittd  lo  n«>i(ion,  in  tack  instance,  (A*  MU 
ana  museer  of  the  query  atktd. 

[64602.]— Evolution.-  ■"  This  query"  we*  put 
by  "  Quis  Bat,"  not  by  "  H.  B.  F.,"  and!  the  remark 
I  made  ha*  nothing  to  do  with  it,  but  wss  occa- 
sioned by  a  reply  in  which  a  correspondent  (in 
effect)  ssked  another  (and  deservedly  respected)  cor- 
respondent whether  he  was  an  atheist.  I  suppose 
it  would  not  be  considered  the  thing  for  a  man  to 
ask  across  the  dinner-table  whethsi  one  of  hi* 
host's  guest*  was  an  atheist  j  and  aa  thia  paper  may 
be  described  aa  a  scientific  dinner-table,  when  food 
for  the  mind  is  supplied,  it  seemed  to  me  that  snob 
a  question  was  "unmitigated  impertinence,"  for 
matters  of  faith  can  have  nothing  whatever  to  do 
with  matters  of  science.  Anything  that  it  not  fact 
ia  not  science ;  bat  if  a  statement  ii  true  the 
student  of  science  hold*  to  it.  If  it  runs  saunter 
to  soma  preconceived  view,  he  must  adapt  hi* 
faith:  he  will  not  refuse  to  recognise  the  fact. 
"  J'  •"■1  —na  videtur,  dede  menus;  et  ai  falsa  eat, 
oontra."  The  evolution  hypothesis  is 
.  'olutiou  theory  ;  and  if  we  cannot  argue 
ioe  points"  without  hinting  a  doubt  as  to  the 
soundness  of  th*  orthodoxy  (whatever  that  ia)  of 
our  opponents,  better  taboo  the  subject  altogether, 
— and- that  would  be  a  pity.  "Self-evolution  "  is  a 
contradiction  in  terms  ;  but  if  "B.  L.  G,"  can  thow 
us  how  self -evolution  osn  axist,  we  should  listen  to 
him,  as  we  should  if  he  brought  facte  demolishing 
the  evolution  theory. 
"  What  were  the  God  who  sat  outside  to  sou 

The  spheres  that  'neath  hia  finger  circling  ran  ? 

God  dwells   within,  and   moves  the  world  and 
moulds: 

Himself  and  Nature  in  one  form  enfold*." 
See  proem  to  Goethe's  "Gott  und    Welt."— Ntjn. 

Dob, 

[64895.1— IndiarubbM  (Artificial).— I  think 
"Nun.  Dor."  is  mistaken  in  supposing  that  every 
man  takes  h  ia  secret  to  tbe  Patent  Office  and  thereby 
lets  fill  th*  world  know  it.  If  "  Hammer  "  will 
advertise  his  address  in  the  Address  Column  I  will 
■o  with  him,  as  1  have  a  secret  for  pro- 
ducing it  at  6d.  a  pound. — M,  D. 

[64911.]— Kleutrlo  Light  Inn-.— In  th*  reply  to 
this  on  p.  173  Messrs.  Walker  and  Hyd*  state  they 
used  "  lain,  glazed  drain-pipes  "  to  (tend  the  pies- 

--  -'  the  .19ft.  head  of  water.     Aa  I  am  about  to 


deeper,  how  much  ?  And  how  are  tbe  joint*  made  ? 
They  seem  to  be  abls  to  stand  much  mora  pressure 
than  I  thought.— J.  O.  R. 


[64916.]— Hallway  Waggon.  8 pr lug*.— They 
are  tempered  just  tbe  same  as  any  other  springs  of 
steel.  Heat  to  a  red  in  the  dark,  quench,  reheat 
i  a  hot  plate,  and  smear  with  oil.  When  that 
lazes  off,  quench  agsin.  It  ia  only  practice  that 
in  teach  the  art  of  tempering. — B.  G. 
[84910.]  —  Organ  Swell.  —  Up  to  time  of 
writing  thia  query  has  remained  unanswered, 
although  some  correspondents  seem  never  tired  of 

this  or  that  "person's  work,  including  their  own. 

blow  ia  thia  ?    Perhapa  they  are  preparing  to  reply. 

If  ■' Mechanic"   will  remind  me,  I  will,  in  the 

event  of  no  reply  being  forthcoming  from  those 
so  much,  ace  wbether  I  can  help  him  ; 
10  debate  organ  questions  with  so  much 
y  ought  to  answer.  Where  ia  air. 
Ir.     Robinson,    or,    for    that   matter, 

P— Oboe. 

[C-1DC1-] — Fire-Door*.  —  The  fire-door  is  best 
hung  from  the  top,  to  aa  to  swing  inwards  towards 
tha  furnace,  and  it  should  be  so  balanced  that  it 
can  be  fixed  at  any  angle,  so  as  to  admit  only  a 
thin  stream  of  air  when  advisable,  or  the  full 
amount.  As  to  what  extent  smoke-consumption 
and  stesm- prod  notion  oan  be  attained,  it  is  a 
matter  for  trial ;  but  I  think  the  arrangement  in 
whioh  heated  air  it  delivered  just  by  or  beyond  the 
biidgeis  most  effective.— Nux.  Dolt, 

[64966,]— Chloride  i  of  Zino  Soldering  Fluid. 
—If,  as  Mr.  Stanley  says  (p.  239),  ha"wrote  for 
those  needing  the  information,"  why  did  he  not 
(ive  tha  recipe  of  the  "  new  German  fluid  "  (p.  174) 
whioh  he  offers  to  send  by  post?  He  simply  nr': -" 


SSmi 

rigour    rei 
Audsley, 


ik  attempt  at  criticism,"  by  quietly 
ignoring  the  subject,  and  going  off  on  tha  "steer- 
welding "  tack.  It  it  the  "new  German  fluid  "  that 
ia  wanted.  We  thsll  know  whether  it  ia  stale  when 
we  get  it.— T.  M  audsley. 

[64992.  J-  -Ballaat.- Some  little  art  is  required- 
n  burning  ballast ;  bnt  thi*  U  the  way.    Start 


■ggTJgg  MBOHASIO  SAP  WOBLD  OF  gQIKSCTi  Mq  1^.  ■ 


fit*  of  wood  oi  twigs  with  aome  breeze,  and  than 
lay  onthcolay  in  rather  thin  slicee,  taking  care  that 
they  ere  10  placed  u  to  afford  ■  paaeage  for  the 
tUmia.  To  get  a  good  start,  add  aoma  ooal-oil  or 
tar  oil,  and  aa  the  day  burn*  ktep  adding  layers, 
with  thin  strata  of  brses*.  The  heap  .hould  not 
be  too  thick,  ao  the  fresh  clay  and  breeie  are  added 
at  the  aide  of  the  burning;  heap  rather  than  on  the 
top.— N  oa.  Dos. 

[61)068.1-  -Vortical  Sundial*. -  -In  reply  to 
"  Iliad's  "query  (p.  219),  he  can  set  ont  the  hoar 
linaa  of  any  vertical  deoliaina  dial  by  adopting  the 
method  deeoribed  on  p.  188,  Vol.  XLV.  He  ronit 
note,  however,  that  neither  the  latitude  nor  the 
oo-lititode  of  hie  elation  will  serve  for  the  angle 
'  B  C,  but  the  latitude  of  a  place  where  a  plane 


FIG    I 


two  plaoee.  The  diagrams  previously  given  for  a 
fcorisontal  dial  are  here  repeated,  with  the  varia- 
tion necessary  to  salt  a  declining  dial — say,  the  one 
described  on  p.  137.  Perhaps  "  Iliad"  will  be  kind 
>    compare    these   diagram!  with  those 


referred  to,  whan  the  fallowing  differences  wi 
benoted: — In  getting  the  line  of  hours  (""  " 
fa  first neeeaeerv,  in  this  case,  to  lay  oS 


I  hours  (Pig.  3)  it 
'--    -     -  ingle 


8  F  G  equal  to  the  above-mentioned  longitude 
difference,  which,  in  the  given  example,  is  16"  28*. 
This  gives  the  position  on  the  hour  lina  W  S  of 
noon,  and  from  that  position  on  the  arc  of  the 
circle  all  the  other  hours  can  be  set  ont  by  taking 
IS*  apaoes  both  right  and  left.  Instead  of  one 
quadrant  being  divided  and  used  for  both  aides  of 


!  the  style  not  being  symmetrical, 
a,  the  description  of  the  diegrami 


leeusuia,  bs  aesci 

p.  138,  V  ol.  XLV.,  appliaa  to  thoae  now 

eated.    The letteringhaa  Men 
e  reference.     Diagram 


kept 


the  same  to  fan 

the  former  oaae,  haa  been  here  separated 
Fig*.  1  and  8  for  the  sake  of  clearness,  m 
the  circle  being  need  for  the  line  of  hoars. 
two  mint  of  coarse,  be  drawn  to  exactly  tin 
Male,  and  tbia  should  be  aa  large  as  oamtuniii. 
remembering  that  the  line  W8  (Fig.  8)  ia  equal 
to  YZ  (Fig.  3),  and  has  to  be  got  on  the  face  of 


the  dial.  The  above  presupposes  that  the  1st  and 
long,  of  the  place  where  the  dial  would  be  hori- 
zontal have  bean  calculated  in  the  way  already 


deeoribed.  Graphic  methods  of  getting  these  can 
be  adopted  if  desired  ;  but  they  are  ao  much  less 
>ocurate  than  calculation,  and  aa  no  labour  is  saved 
>y  their  me,  it  is  hardly  worth  while  troubling 
bout  them.  In  fact,  for  my  own  part,  I  should 
anon  prefer  the  method  of  calculation  altogether 
for  this  kind  of  work,  and  that  not  because  I  feel 
more  at  home  with  figures  than  with  the  drawing- 
board,  for  possibly  it  is  the  other  way  about.  But 
draughtsmen  know,  perhaps,  better  than  others 
that,  while  graphic  methods  are- invaluable  where 
calculations  of  the  rough-and-ready  kind  are  being 
used,  there  is  of  necessity  a  very  low  limit  to  their 
acenraoy,  even  in  well-trained  hands.  Where  much 

Sreoision  is  required,  it  ii  always  better  to  use 
guree  as  far  aa  they  will  go—  W.  J.  K. 
[66113.]— BhaAiasT  Boiler*  for  Wringing- 
Mttohinea. — "  Dublin  Subscriber  "  is  in  the  same 
difficulty  ae  I  myself  wae  a  few  weeks  ago ;  but  I 
overcame  the  difficulty  by  burning  hole  in  roller 
with  a  square  poker  to  suit  the  shaft,  and  getting 
a  piece  of  steel.  Ilia,  thick  and  3in.  long,  boring 
Jin.  hole  about  1  Jin.  deep  in  end,  and  than  another 
hole  Iin.  deep,  the  size  of  the  spindle.  The  i 
I  put  a  smell  hole  in  the  bottom  is  not  to  dt 

the  centre  of  the  shaft.    I  use  the  piece  of  st 

as  well  for  driving  the  shaft  out  of  roller  aa  f ar  aa 
it  will  go,  and  then  I  have  a  bar,  with  small  hole 
drilled  in  end  to  drive  them  out,  having  a  block  of 
iron  let  in  the  Boor,  with  a  hole  in  the  ground  for  the 
shaft  to  go  in.  With  a  few  good  blows  with  a 
large  hammer,  you  can  put  them  in  without 
damaging  spindle  at  all. — J.  C,  Hull. 

[65126.1— Harmony.  —  To  "  MAJOR.— Please 
notice  errata  In  my  last.  In  4th  line  read 
"DP  Aflat,  dim,"  and  in  5th  line  "SOB.  major." 
In  your  query,  page  179,  the  chord  on  G  (minor  sol.) 
is  G  B  net.  D,  and  chord  on  B  net.  (accidentally 
sharpened  one  semitone  for  a  leading  note)  is 
B  net.  D  F,  dim.  (aoo.)  Iu  farther  reply,  the 
minor  scale  and  chord  formed  on  each  note  is  more 
readily  understood  by  comparing  A  min.  (rel.  min, 
of  Cmsj.)  with  Cmaj.,  instead  of  comparing  C  maj. 
with  C  min.  (C  min.  being  related  to  E  flat  maj.) 
Below  are  chords  on  each  note  of  scale  of  A  min. 
and  Cmaj.: — 

Scale 
of 
Amin.  =  Maj.C  +  B-G  I  (8) 

|{  -  dim.B-D-«-P7 

(8)1  A-C      -•  Bmin.  -  min.A-C+B6 
(a)        7  Gsh.  _B-Ddim.      Maj.G  +  B-D6 

6  F  +  A      -CMaj.  =  Mai.  F  +  A-C4 
(A)         5  E  +  Gsh.-BMaj.       min.B-G-rBS 

iD-F      +A  rain.  =  ruin.  D--P-  A2 
(c)         8C  +  B      -GMej.  -  Msj.C  +  E-Gl 

2  B  -  D     -F  dim.  =  || 

1A-G  +13  rain.  =  Scale 
of 
CMaj. 
The  chief  difference  in  the  two  modes  ia  that  the 
interval  between  tbe  3rd  and  4th  and  the  7th 
and  8th  in  major  scale,  both  ascending  and 
descending,  is  only  one  semitone;  whereas  in 
minor  mode  given,  the  semitone  is  between  2nd  and 
3rd,  7th  and  stn,  and  5th  and  6th  (ascending).  In 
descending,  tbe  semitone  is  between  6th  and  5th 
and  3rd  and  2nd  (scale  descending  aa  in  C  maj., 
without  accidentals).  On  the  piano,  from  any  one 
note  to  the  next  ia  a  semitone,  as  C  Gsh.,  B  F,  B  C. 
(a)  Notice  G  ia  raiaed  a  aemitone  to  form  leading 
note ;  sometimes  F  below  ie  raiaed  too,  to  make 
more  euphonious  scale.  [Chord  is  then  dim.)  (a) 
Here  G  is  raiaed,  making  maj.  chord  (sometimes 
minor  chord  K  fj  H).  (c)  The  G  must  not  be  raiaed 
here;  it  should  remain  a  part  6th  of  C,  the  tonic 
of  C  major  (rel.  maj.  of  Amin.)— W.  H.  8. 


[6Sia«.l— . 

on  paga  289  that  my  reply  to  to**  qa«j  m  m  i » 
too  clever  "  for  the  querist  ia  not  vary  Hsap&aasl 
tary  to  "  Major,"  for  the  reply  in  question  waa  very 
elementary.  There  is,  at  least,  ample  room  for 
difference  of  opinion  concerning  the  exact  naMrs 
of  the  triad  on  the  dominant  ef  a  minor  teaL- 
because  there  are  at  least  tToor  forms  of  the  said 
scale.  In  my  reply  I  adopted  the  view  of  the 
writer  of  the  articles  in  Vol.  XIIL  My  authority 
for  applying  the  term  "  diminished  "  to  tbe  triads 
consisting  of  a  note,  its  minor  th ird,  said  diminished 
fifth,  is  J.  SUiner,  M.A.,  Mas.  Doc  I  observe 
that  "Philomath"  usee  the  plural  pronoun  ■  we," 
and  would  like  to  know  how  many  there  are  of 
him.— WH.  JOHN  GBET,  F.C.S,  Analytics) 
Chemist,  Newcastle  -on-  Tyn*. 

[65144.]— Entrfne  ftuery. What  a  "hash* 
the  haaty  "critics"  have  made  of  their  "cor- 
rection "  of  "  T.  C,  Bristol's  "  reply  to  this  query. 
What  was  the  merest  elip  on  the  part  of  this 
obliging,  educated,  and  practical  engineer  is  ruths! 
at  in  indecent  haste  ;  and  with  what  results  ?  Two 
out  of  the  fivBOorreepondenUoroorreetommakbf 
most  egregious  blunders,  almost,  but  not  quhs,si 

bedaa3ie"iirf(j(rai"Ujmn<ii«inrfic!U'or"i'' ' 

and  announced  by "  "- —      wl'" 

W.  M.  J.,  Dublin. 

[65145.1— Automatic  Tmk-Pillen-.— *  Tars/' 
may  find  above  suitable.  It  consist*  of  4  notsBua 
ball  sliding  on  ■  rod  that  ia  riveted  to  botusi  at 
"  ink,  and  steadied  by  stay  aorose  top  of  same.  Tb 


f  them.     What  naxiT- 


rod.  On  the  tank  being  nearly  empty,  ___ 
of  the  baU  on  lower  lever  opens  the  supply,* 
on  the  tank  being  full  the  pressure  of  the  sal 
against  the  top  lever  shuts  it  off.  Rod  stay  ami 
top  of  tank  not  given  in  sketch.— E.  B,  BLAH. 

r 65146.]  —  Siemens  Armature  Wlndfct*- 
As  I  do  not  see  a  reply  to  this  query  from  thejav 
tlemeu  to  whom  it  was  addressed,  I  send  "  Pos- 
ticus" a  sketch,  showing  the  method  of  counts! 


the  coils  to  the  commutator.  The  Figs.  I  and  la, 
ceo.,  indicate  the  opposite  ends  of  the  same  soil, 
which  are  connected  to  adjoining  segments.  Ths 
whole  wire  forms  one  circuit,  aa  in  the  Granusa 
Tbe  core  should  be  of  punching*,  with  narrn 
cogs  just  to  form  channel*  to  receive  tbe  wire,  si 
this  greatly  facilitates  winding.  When  the  conk 
built  up  it  must  be  fixed  Securely  on  the  spinaU 
with  internal  brass  spiders  or  drums  at  each  eai 
The  coils  are  then  wound  on,  and  crossed  at  tat 
ends  at  either  side  of  tbe  spindle,  so  as  to  keep  it 
regular.  When  completed,  it  most  be  bound  rel 
two  or  three  wire  bands  in  the  usual  manner,  lb* 
length  of  these  armatures  may  conveniently  bi 
half  aa  long  again  as  the  diameter. — W.  A- 
W ALTOS. 

[65151.]  —  Root-Ol  Bailing  Machine.— Then 
are  in  general  as  described  in  last  week's  heat; 
but  the  best  is  "  Bdwarde'e  patent,"  whinholesat, 
appliaa  the  blacking,  and  polishes  the  boot  or  stas 
far  more  efficiently  than  by  hand,  while  a  ■■■sal 
do  seven  times  mora  work  in  samo  time  the*  bj 
hand.  The  principal  features  in  this  man* " 
that  for  polishing  there  are  a  pair  of 
brushes  running  close  together  in  oppr-" 

tions   at  great  speed,  and  producing 

polish.  Th*  cleaning  or  hard  brush  oan  be  works* 
independently,  and  thrown  ont  when  polish** 
Maker's  address  will  be  found  ha  Sale  ColtasB.  last 
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.]— Beam  BlowinK-KQKine.— :i,Y.jhm 
jot  his  audi  upsidi  down  somehow;  bt 
they  us  at  present,  they  ire  next  door  t 
le  with  m.  curve  like  that  ut  B  and  C,  a 


all  them  the  expansion  onrves.  Next  !a 
lal  clearance,  whioh  can't  be  leu  than  20 
.,  allowing  Gin.  of  cylinder  for  piston, 
■m  lino  is  good  on  the  whole ;  but  there  is  a 
i  low  Between  the  engine  and  boiler,  whioh 

will  turn  ont  to  be  that  there  li  a  long 
ipe  between  engine  and  boiler  ;  tbat  alone 
away  with  no  end  of  ooal.  The  out-off  i» 
;,  and  the  engine  appears  to  be  very  much 
ed  wider  in  present  conditions.  The 
n  line  drope  a  great  deal  too  fait,  ihowing 
early  that  there  is  a  bud  leak  somewhere, 
eveals  itaelf  when  you  come  to  the  oom- 

eurve  at  the  other  end  of  the  cylinder, 
looner  does  the  exhaust  close  at  D  than 
a  sndden  rise  in  power,  showing  clearly 
re  i>  a  very  bad  leak  past  the  piston.  It 
me  at  the  other  end,  so  it  is  In  the  piston 

the  valves.  Kelt,  the  exhaust  is  bad. 
haost-pipe  may  be  big  enoagb,  but  no 
toes  the  steam  get  away  than  a  lot  more 
e  other  tide  of  the  piston  leaks  by  and 
M  vacuum.  The  exhaust  closes  on  the 
3  rather  too  soon ;  but  the  lead  is  good, 
is  the  steam   line.     I  should  recommend 

M. '  to  see  U  bis  piston  is  tight  in  the 
i»  ;  if  he  does  not  know  how,  write,  and 
ill  him.  (2)  Lag  his  steam-pipe  well  j  and 
:e  his  cutoff  earlier.  Tbe  LH.P.  ■.  183-3 
arda.  and  the  loss  due  to  the  bad  vac.  is 
10I.H.P.,  and  if  the  steam  powtr  were 
nearer  the  boiler  power,  and  with  a  cut-off 
'a  stroke,  be  ought  to  get  with  the  same 
0I.H.P„  whereas  ho  is  only  getting  183-3,  a 
II7U.P.,  say,  and  is  burning  nearly  twice 
I   coal   as  be  should  for  a  given  power. — 

•.]  — Blectrio  Bells.  —  Yon  cannot  do 
■u  want  without  additional  wire  at  some 
lie  circuit;  but  1  think  yon  will  be  able 
Be  bells  to  ring  aa  yon  wish  if  you  run 
wire,   as  shown    in   sketch,  nnd  insert  a 


switch  with  five  bole,  (also  shown  sepa 
you  will  only  reqnira  two  plogs.  Fit 
'experimenting  will  show  in  which  hole*  ( 
lugs  to  ring  sny  required  bell.    Write  agai 

I.J—  Elasticity.—  "M.I.C.B."  is  right 
ihe  stretch  did  not  vary  aa  the  length  the 
i  of  elasticity  of  any  substance  would  be  a 
quantity.  I  forgot  that  for  the  purposes 
ilation   I  was  dealing  with  only  half  the 

7.]— Methyl  Orange  Indicator.— Phenol 

xi  is  quite    applicable    for   your  purpose. 

I  believe,  is  commonly  used  with  oxalic 
n  this  case  it  is  very  slow  work,  as  your 

must  be  boiled  np  after  every  addition  of 
j»»o,  u  tiio  case  may  be.    1  suppose  yon 


iave  speci.il  reason  for  using  oxalic  acid ;  bnt,  I 
nay  say,  for  all  ordinary  purposes  its  use  presents 
lOthing  but  disadvantages  over  >  mineral  add.  It 
loes  not  keep,  and  special  indicators  have  to  be 
wed  with  it.— Chemist, 

i 65181.]  —  Indian  Jninrlera.  -  X  .  doubt,  as 
us  "  says — and  I  have  bf  atd  others  mention  it — 
tbat  the  sword  being  covered  with  blood  or  other  red 
fluid  would  add  vary  mnah  to  the  eHeot  of  the 
basket  trick  ;  bnt  I  do  not  remember  ever  having 
observed  it,  though  I  have  watched  the  whole  per- 
formance very  closely  on  several  occasions.  In 
my  description  last  week,  four  lines  from  the 
bottom,  "should  now  be  omitted"  should  read 
"  would  have  to  be  omitted."— G.  G.  B. 

[6B193.J— PotABalnno.— As  "Chemist"  (p. 242) 
appears  to  donbt  my  veracity,  if  he  will  take  the 
trouble  to  look  up  the  "Year-Book  of  Pharmacy 
and  Transactions  of  the  British  Pharmaceutical 
Conference  "  for  1878,  pp.  155— G  I  believe  he  will 
find  what  he  fails  to  see  in  other  books  ;  and  if  ha 
reads  French,  perhaps  the  original  is  obtainable. 
I  have  not  tried  the  process  in  question,  but  see  no 
reason  why  it  should  not  do.— PaiKCIPIA. 

[65196.] — Corns  on  Horses'   Feet.— There  is 

the  removal  of  the  cause.  As,  however,  the  'cause 
is  often  to  be  found  in  a  deformity  of  the  foot,  in 
such  cases  palliative  treatment  is  alone  possible. 
But  should  tbe  corn  hsvs  arisen  merely  from  the 
pressure  of  an  ill-applied  shoe,  and  there  be  no 
structural  defect  in  tbe  foot,  a  permanent  oure 
ight  to  be  effected  by  removing  the  diseased  horn, 
Icouraging  the  growth  of  healthy  hum,  and  after- 
wards  applying  a  proper  shoe.— P.  A.  N. 

r' idiOl.  |  —  BuratiUK  Pressure  on  Tanks.— In 
my  answer  to  this  query  it  should  rend  J. — EL.AO, 
[G6211.]  —  Logarithms.—  If  I  =  latitude,  * 
=  hour-angle,  0  =  angle  required,  "Kane  Caralita'a" 
formula  is:  Log.  sin.  I  +  log.  ten.  h  -  10  -.  log. 
tan.  0.  Hence,  if  A  =  EKf,  tan.  n  -  infinity,  and 
log.  tan.  h  a  infinity.  Now  as  lon( 
is  not  —  infinity,  the  quantity  (loj 
it  make  any  difference  to  log.  ti 


affect  bis  case.— G.  F.  C.  Seable. 
/[65217.]— BsUb.— If  it  is  absolutely  neceasui 
to  nse  the  battery  at  A,  an  additional  wire  mui 
be  ran  from  A  to  B.    If  a  battery  is  used  at  1 
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[ 652 1 4.]— Theodolite  and  Compass  Survey 
tog. — In  the  theodolite  compass  and  also  the  uir 
enmferentor  the  oardinal  points  are  not  reversed; 
but  Bast  is  put  where  West  should  be  in  relation  to 
N.  and  B. ;  also  the  numbering  of  tba  graduation 
into  degrees,  4c,  proceeds  in  the  contrary  direction 
to  that  in  which  tbe  bearing  or  magnetic  azimuth 
is  estimated,  for  the  following  reason.  Assuming 
tbe  north-seeking  end  of  needle  to  coincide  wit '- 
marked  JJ.  in  oompase-box,  then  during  observatic 
the  needle  is  regarded  as  stationary,  and  if  tl 
north  of  box  be  kept  a  head,  it  will  be  seen  tbi 
wbeu  this  point  la  carried  westerly  the  (north  en 
of)  needle  really  at  rest   will   travel  relatively 

easterly,   because  it  is  the   box  that  

therefore  B.  and  W.  must   he  seven 

reading  may  be   right.      Tbe   same  thing  would 

Vaad  and  the  9. 

j,  may  be  used 
ring— via.,  the  angle 

angle  from  H.  of  box  to  X.  of  needle  read  in  tbe 
contrary  direction.  A  moment's  inspection  of  tbe 
instruments  at  work  will  show  this,  which  is  just  a 
question  of  apparent  motion  of  the  needle,  which 
is  stationary.  As  to  tha  true  meridian,  it  must  bo 
found  at  the  place  of  survey,  and  with  an  exact- 
ness of  accuracy  commensurate  with  the  require- 
ments of  the  one.  It  may  be  simply  found  for 
survey  purposes  by  observations  of  sun  at  equal 
altitudes,  or  by  a  plumb-line  intersecting  the  pole- 


of  theodolite,  and  only  need  either  as  a  check  in 
tbe  traversing,  or  when  by  itself  as  prismatic  com' 
pat*  its  operations  are  confined  to  where  etrioo 
aocuraoy  is  not  required.  Of  course,  it  is  expected  < 
that  local  attraction  will  be  guarded  against. — ' 
H.  J.  Campbell,  Surveyor,  Dublin. 

ffi5219.]— Dynamo.— To  Mb.  Bottone.— Yes, 
a  Pacinotti  ring  Bin.  diameter,  with  twelve  teeth, 
will  be  found  very  efleotive.   A  siaglewrougb'  ' 


fe 


fitted  with  massive  pole-pieces  cast  in  malleable1 
iron,  of  the  pattern  shown  iu  the  cui,  ,will  giv» 
suffioient  current  to  light  eight  20'a  easily,  and  will 
absorb  about  1H.P.  To  get  60  volts  you  would 
need  about  Gib,  No.  14  on  the  armature. — S- 
BOTTOXE. 

[65235.]— Indians  with  Tails.- 1  was  in 
Paraguay  between  the  years  1850  and  1870.  There 
are  no  Indians  in  that  country  other  than  a  small 
remnant  of  the  once  vast  l'agey-a-gwar  tribe.  The]) 
were  great  drinkers  of  spirits,  and  are,  therefore, 
probably  now  extinct,  and  their  very  guttural  bui 
beautifully  expressive  language  lost.  Then  wu 
nothing  remarkable  about  them  other  than  that 
they  bad  no  hair  on  their  skins,  and  that  they  ware 
very  truthful  and  honest.  The  story  referred  to 
by  your  correspondent  I  had  heard  before,  with 
others  of  a  similar  nature.  They  are  what "  blue- 
jackets" call  "  cuff  era  "—yarns  whioh  carry  their 
own  refutation.  For  instance,  Indiana  who  go  on 
a  foraging  expedition  don't  take  enoumbreneea 
with  them  in  the  shape  of  young  children.  Again, 
who  was  there  to  understand  the  boy's  language? 
Because  that  spoken  by  the  Indians  of  the  Gran 
Chaco  is  totally  different  to  that  spoken  by  the) 
Paraguayans.  Only  their  chiefs  can  converse  ill 
Spanish  or  Portuguese.  Again,  the  boy  was  cap- 
tured and  taken  to  somebody  somewhere  or  other 
(all  new  names  to  me) ;  it  was  then  discovered 
be  bad  a  tail.  How  was  it  tbat  it  was' 
not  discovered  before,  because  children  do 
not  wear  any  clothes  in  those  climates.  I  knew 
Mr.  Lucas,  who  was  the  friend  of  Bonpland  (the 
companion  of  Humboldt)  in  his  captivity  ;  Mr, 
Bliss,  tbe  famous  Indian  linguist ;  Dr.  Ferres,  th* 
eminent  surgeon  (the  same  who  amputated  bis  own 
leg  during  the  war);  Lieut.  Itoubley,  born  of 
Indian  parents— these  all  knew  the  interior  of  the 
continent  well,  and  bad  never  met  with  Indians 
with  either  flexible  or  inflexible  tails.  The  owners 

to  make  a  hole  in  the  ground  before  they  could  sin 
down.  Said  to  mo  an  Indian  patriarchal  chief 
(whom  Uapt.  Page,  of  tbe  U.S.  Navy,  estimated  to 
be  126  years  old),  "  My  dear  sir,"  said  he,  "  Indians 
with  tails  could  not  ride  on  horseback  as  you  ■•* 
me  do  now;  then  how  could  they  bold  their  own 
against  us?  And,  aa  fur  Loa  Mansos,  they  would 
nut  be  able  to  hold  their  own  against  even  ths 
jaguar,  puma,  or  other  wild  beast.  Then  how 
could  they  all  live  ?  "  Loa  Mansos  were  aaid  to  bs  , 
a  tribe  of  Indians  so  time  that  if  you  put  a  drove 
of  them  iu  a  corral  or  cattle-pen  they  would  nob 
have  sense  enough  to  get  out !  Many  of  the  tribes 
are  teetotalers;  their  chiefs  will  not  allow  their 
tiger-skins,  Ac,  to  be  battered  except  for  calico, 
"'-  of  utility.     Hence, 


ClTI 


bead  and  s 


,,  they  have  held 

■,  though  armed  with 

Their  skill  with  tha 

n  to  be  believed. — A 


[06238.]— meotrio  Bells.— To  "F.  C.  A."— I 
have  arranged  with  tbe  Editor  for.suri  will  shortly 
send  in  the  first  of,  a  series  of  articles  on  ths 
construction  of  electric  bells,  indicators,  switches, 
4c,  entitled  "  Electric  Bell  Construction,"  in 
which  "New  Subscriber  "  will,  1  think,  find  all  b* 
requires.  As  in  "Practical  Uenbns  Bill  Fitting," 
the  artiolss  will  be  accompanied  with  copious 
illustrations,  and  all  the  parts  of  tha  various 
aonaratus  will  be  shown  in  detail,  saoh  figure 
cact  aise.— F.  C.  ALLSOP, 


being  either  half  o 
Brighton. 

[65210.]  —  Dynamical   Problem,— When  the- 
monkey  starts  olimbiug  he  causes  an  extra  tension 
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^ 


velocity.     The 
"     whole  c"-" 


monkey  end  counterpoise  will  always  bale  the  ume 
Telocity  add  acceleration.  Hence  they  will  always 
be  at  tbe  »d» level.  If  v  is  the  velocity  of  monkey 
relatively  to  the  rope — i.e.,  the  number  of  feet  of 
lope  which  pan  the  monkey  in  one  second,  tbe 
rate  of  shortening  of  the  rope  between  monkey  and 
counterpoise  will  be  v  aim.  Bnt  monkey  and 
vonnterpoue  move  np  at  same  late.  Hence  tbe 
■velocity  of  each  must  be   *  .    If  at  any  time  the 

monkey  stops  climbing  and  holds  oa  to  the  rope, 
both  he  and  the  counterpoise  will  rise  a  certain 
distance  (like  a  atone  thrown  vertically  upwards), 
depending  upon  their  velocity  when  tho  monkey 
Stops.  It  u  is  tbe  velocity  of  monkey  when  he 
holds  on  to  the  rope,  the  distance,  i,  through  which 
they  will  both  rise  is  given  by  u*  =  2  g  h,  or 
(a!..  After  reaching  thil  height  they  will  fall 
again,  still  keeping  alwaya  at  the  aame  level,  tmiii 

Sudden  jerk  and  mill  be  stopped.  If  in  any  case 
tbe  rat*  at  whioh  the  monkey  climbs  is  given,  the 
motion  can  be  at  once  found  from  tbe  above  prir 


abject,  I 


t  it  U  i 


sngth 


n  thi 


rery  many  people 


have  come  to  grief.— G.  P.  C.  8BABLB. 

[6521  2.]— Formula  for  Gradually  Decreas- 
ing Scale. — It  would  be  impossible  to  hud  out 
the  "  law  "  of  tbe  scries  merely  from  the  first  and 
lait  term  and  the  number  of  terms.  If  the  law 
is  known  the  sum  of  any  number  of  terms  of  the 
aeries  can  be  found  in  a  great  many  oases  \  but 
Some  require  vary  special  treatment.  If  "Stei>ney  " 
•rill  explain  more  fully  what  he  means,  I  will  try 
to  help  him.— G.  F.  C.  Heasle. 

48.]— Lead    Pipes.— Tin         . 

.bovo  the  pipe  ia  probably  duet  fi 

When  warm,  dusty  air  cornea  in  contact  with  a 
cooler  bud},  the  dust  (by  a  process  not  perfectly 
understood)  deposits  on  tbe  cooler  body.  For  tbe 
Batne  reason,  all  kinds  of  bouse- warming  apparatus 
which  act  principally  by  warming  the  air  first 
cause  a  deposit  of  dust,  as  well  as  moisture,  on  the 
cooler  walls  and  furniture.— J.  BBOWK,  Belfast. 
[65m]-Le>a.iI  Pipea.— I  never  heard  of  lead 

ripee  through  which  hot  water  Hows  giving  oil  any 
imes.  Wnat  "  Perplexed  "  complains  of  is  really 
■moke,  which  follows  the  circulating  pipea  from 
the  kitchen  fire.  The  said  pipes  in  their  passage 
to  the  cylinder  pass  through  one  side  of  uhunuey, 
and  the  hole  not  being  properly  made  np,  the  smoke 

fats  through,  and  if  the  pipes  are  cased  with  tim- 
er it  will  fallow  them  all  tbe  wu 
Q.'he  remedy  is  to  make  good  thi 
pipes  go  through  with  good  cem 
should  be  a  small  crevice  show  iLseit  airer  a  cime, 
tnake  it  up  with  patty  or  mastic  And  lastly,  be 
sure  the  pipes  are  well  hooked  to  the  wall,  at  if 
not  they  are  liable  to  vibrate  and  break  meioinc. 
— J.T.G. 

L'lYJtiil.j— Inflammable  Liquid.— Phosphorus 
dissolved  in  carbon  disulpbide  does  this  if  tbe  air 
is     moderately    warm,    about    70'    F,— AN    OLI> 

Lets  i  an. 

[ii.pji;j.j— Inflammable  Liquid.— Querist  may 
try  solution  of  pbuiphoms  in  mbn  raaalnaidtt; 
but  great  care  abouid  be  taken,  aud  it  ia  eatest, 
after  experimenting,  e 
tbe  remaina  of  the  s 
Hkown,  llelfast. 

[tl526-t.]— Borax  Toning  Bath.- 
osed  any  other  tuning  bath  than  the  Don 
every  reason  to  be  satisfied  with  it. 
best  if  used  directly  it  is  made,  an 
vigorous  print  a  splendid  pnrple  blac 


the  cylinder. 
11  where  tbe 
and  if  there 


keeping  tbe  print  in  b. 
gold  chloride,  Igr 


black  may  be  got  by 
long.  The  following 
Hot  water,  IOoi.j  borax,  7ugr. 

— An  Old  Likysian. 

[65266.]— Leelanche  Zincs.— These  wear  and 
work  much  better  amalgamated.— H.M.I.SC.S. 

(65*16.]— Lecla.no he  Zincs.—  It  ia  not  abso- 
lutely necessary  |  but  it  adds  to  tho  efficiency  uf 
tbe  battery  to  do  So.-X. 

[65266.1  -Leclancbe  Zinca  —These  are  usually 
sent  out  by  the  various  makers  already  amalga- 
mated; and  amalgamation,  though  not  absolutely 


saary,  ■ 


J  the  si 


eatly  ti 

— F.  0.  Allsop,  1 


)  the  1 


(65266.3—  Leclancbe  Zincs.—  If  these  are 
amalgamated,  I  think  you  will  find  that  they  will 
work  much  cleaner  and  last  longer  than  tbe  un- 
sjnalgatnated  onea.  I  happen  to  know  one  or  two 
makers  of  tbe  above,  and  they  say  that  they  always 
amalgamate  their  tines. — Pjiiscipia. 


[65366.]  —  Leolanobe  Zinc  ■.—Opinions  nr 
omewhat  divided  on  thai  point.  Practically,  I  d 
ot  find  much    difference.      Still,   beyond  the  ad 


[65268.]— Basic  Bnlphateof  Mercury.- 
two  parts  of  mrp-my  (Ijy  veJijlitl  with  three  parts 
of  sulphuric  acid  to  dryness.     Powder  the  I 

water  until  it  is  all  cos  verted  into  a  can  cry -yellow 
powder.  Worth  abont  8s.  to  3j.  6d.  per  lh.,  accord- 
ing to  the  price  of  mercury.— S.  BOTTONB. 

[65268.]-— Bast  o  Sulphate  of  Heronry.— 
According  to  tbe  B.P.  tbe  preparation  of  this  salt 
is  conducted  in  the  following  manner  : — "  Heat 
mercury  -iW.  iml  sulphuric  ind  ]-J!l.ui.  in  ,i  ]...rr.  ■ 


ins— Hg  +  2H.SO,  =  HgBO,  +  80,  +  SH,0  " 

no  globules  are  visible.      Moistened  sulphate 
"      -Hg,80,  is 


is,  for  a 

r.,z.nf  in 


smell.— FBI  NCI  MA. 

[65260.]— Piston  Valve 
able  for  small  siies^   bees 


of  the  difficulty  uf 
iry  doubtful  results 
large  engines  they 
ias.     My  experience 


do  not  seem  to  make  any  progi 

of  tbeni  is,  however,  confined  to  awam  Hammers.— 

W.  M.  J,  Dublin. 

[65271.]— Steam-moved  Engine  Valves  by 
a  Subsidiary  Cylinder.— Thii  was  patented  last 
year  by  Mr.  Fredk.  Th  ,u,i..,.n,  ,)f  Sunderland. 
The  valves  of  tbe  subsidiary  cylinders  themselves 
are  governed  by  extremely  simple  light  gear,  driven 
off  orank  shaft,  and  this  light  gear  governs  all  the 
machinery.  There  is  no  liability  to  recoil.— 
FBAXK  Caws,  Sunderland, 

[G5 271.  J—  Steam-moved  Engines  Valves  by 
a  Subsidiary  Cylinder.— This  in  not  new,  as,  if 
"T."  looks  up  any  of  the  steampump  patents,  he 
will  find  plenty  of  them.  Bnt  I  think  they  are 
dying  out,  as,  with  all  their  ingenuity  and  counter- 
onshioning,   they  had  quite  a  way  of  sometimes 

and  short  ones  which  did  no  wurk  ;  then  suddenly, 
when  leaat  expected,  stop  dead,  Ac,  oausing  disap- 
pointment and  bsd  language.    *'  May  they  rest  in 

good  old  crank  and  connecting  rod,  and  a  similar 
"push  and  pull''  to  any  ordinary  slide-valve. — 
W.M.  J.,  Dublin. 

[65272.1— Soldering  Fluid.— Silamm  on  iac  and 
rosin,  dissulvsd   in    alcohol.     I  do  not  kmi  tbe 
,  F.  Shakespi 


Luttioha 


H,  Dresden. 

[65272.]— Soldering  Fluld.-I  car 
mend  any  fluid,  it  zinc  chloride  be  not 
but  powdered  rosin  is  an  excellent  : 
tinned  goods,  and  will  work  well  with  clean  copper 

and   brass,     riilammooiao  in  powder   is  a' 

good,  and  will  work  with  zinc,  provided  the 
previously  well  cleaned;  but  tbe  flux  foi 
certain!,  bydrocblorie  acid;  but  this  bai 
jsotionable  small.— S.  BOITOKE. 

[65273.]— Braiding    Patterns— Will 


purpose?    The  d 


!  paper, 


work 
r  joi 

c  asc"  w. 

absorbed  by  the  material.— 9 M. 
[05273.]— Braiding   Patterns. 

patterns  from  tissue  paper  patten 
r.-.i,  fu.jl.h'kindof  ink.  A  hot  iro 
these  while  lying  fan  downwards 
which  the  pattern  is  to  be  transferred.  Various 
designs  are  sold  in  narrow  slips  at  about  s  penny 
per  yard.  If  yon  require  a  oonsiderable  quantity 
of  any  one  pattern,  it  would  pay  to  obtain  a  block 
and     print   off    in    ordinary    ink.  —  Chaih.es 

[U5276.]-Booflng    Felt.  — Sorely    M.    Smith 
knows  that  uueoited  felt   Is  the  most  commonly 
ind,  of  course,   requires  to  be  coated 


i  theti 


hot,  a  good  thick  >]ir inkling  ...f  Bund  that 
dried,  and  I  have  known  it  (the  Bind)  need  hot. 
This  keeps  it  together  when  under  the  sun's  rays. 
Coated  felt  is  also  made,  nod  is  supposed  U>  require 

and  It  is  covered  by  a  mixture  of  pitch  and  tar, 
which  is  very  smooth   and  waterproof,  bat  it  ia 


rather  stiff,  and  not  so  handy  for  lapping  m 

(•.-.rners.  Ac.  The  fibre  of  felt  is  got  from  tow 
the  outer  skin  or  covering  of  tbe  flax  plant,  if 
r-ninii.  the  tin  is  brought  to  a  scotch  null,  wi 
it  is  held  between  a  rounded  edge  and  revolt 
beaters,  and  along  with  the  bard  akin  that. 
beaten  oil  this  tow,  which  is  afterwards  pot  thro 
*;..-i  ill  in.  chines,  somewhat  like  the  paper  prn 


[.  J.,  Dublin. 
6J-La 


[«HJM -Lathe  Alterations— The  lathe 

be  altered  very  easily  by  turning  aa  man y  V  grx 

-    —a  require.     We  willi 

Proenre  a  strr, 


pose  thre  . 

untanued  leather  abont  jm.  ~..n  «.ufl ■».»•_. 
few  inches  longer  thao  present  belt;  twist  t 
and  it  will  form  a  rnund  strap;  join  same  wil 
hook  and  eye  ;  fit  it  to  lathe,  and  tnm  groov 
V  ■  .li  i- m  keep  tbe  band  over  lo  the  left  by  dm 
a  bradawl  or  long  wire  nail  into  the  bad  (ah 
porary  rest  can   be  made  by  sere  wing  on  a  strif 


•rrfl 


i  a  by  nnhooaiej 
i ;  then  torn  gto» 

■iving-wbeel,  or  I 
;  a  band  to  onk 


No.  2  the  same  altered.— BB.03CE  SIC  OB. 

]— Lathe    Query.— You    oan  work 


[65226.] -Lat 


ound  band  put  a  \ 
apeede,  koeping  to  tbe  abc 

Well  wood. 

[  6  fi277.  ]  —  Carbons.-  W  i 


,Mi:>,k-  ir 


<h  tbe  carbons  careful 
._  hot  oven,  aeltoH  t 
a  plaster  of  Paris  root 


CBU  ,„  .  ladle,  a... 
[the  shaps  deslri 
arbuns,  adding  a  little  antimony  to  the  lead 
usure  tight  contact.— 3.  B  otto  KB. 
[S5278.]—  Water  Colour.— A  saturated  solat 
i  Yhl.iri'if  of  lime  in  water  is  the  medium  chi- 
ned to  remove  colour  from  paper,  is.  Arts 
,,l,iQiiii-nssll  it  in  buttles  for  the  purpose.— Bi 
Plymouth. 
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■■:■;..•.-.  -Water-Colonr.— Smi ,11    high   lights 

oftenest  put  in  with  twdy  colour.    Chit 
>j«  u  much  Died.    Tbs  knife  is  alio  someti 
a.     A   solution  of    chloride  of    lime   rente 
neon  like.    I  do  not  think  any  suitable  solut.__ 
which  can  properly  be  employed  to  bleach 


•very  colour,— F.  Caws. 
65278.]  —  Water-Odour, 
paper  of  a  very  poroi 


"Chromo"    mm 


hands.    1  n> 

latniw'i  belt  drewi 
b  plains  of,  union  di 
■e.  Apart  from  i 
ooth,  the  colour 


colours  have  dried,  fail 
sard  of  any  preparation  J 
L;~k   if  be  were  to  employ 


tag  paper,  the  did 


■  ■■Ma 


—  .-'moved  by  applying 
t*r  id  the  forms  required  with  a  brush,  and 
owing  it  to  remain  undisturbed  for  a  abort  time, 
I  excess  being  then  carefully  taken  up  with 
itting  paper.  This  alone  removes  a  great  deal, 
d  may  be  increased  by  rubbing  the  spot  with 
y  bread  or  indiarubber.  Another  plan  ia  to  use 
shield,  which  is  a  piece  of  atoat  paper,  out  of 
Job  ia  cut  with  a  knife  the  shape  required.  M 
•  tail  of  a  boat ;  this  is  placed  apon  the  drawing, 
U  firm,  and  a  damp,  not  wet,  sponge  applied  to 
t  opening  until  sufficient  colour  is  removed. 
■1]  details  on  these  poinU,  and  many  others,  are  to 
I  found  in  Green'*  "  Hint!  on  Sketching  from 
iture,"  Part  III.,  published  by  Huwnty  and  I.'..., 

arts,  which  are  to  be  had  bound  in  one  volume  — 

.a.  b. 

[KS279.]— Bleotro  Hotor.  —  The  motor  atarls 
mediately  on  being  connected  to  the  battery.  A 
ritcb  ahonld  be  used  to  make  and  break  oontaot. 
It  not  easy  to  regulate  the  speed  of  the  motor, 

m;  bnt  the  spaed  of  tbe  di 


._.   — e  speed  of  tbe  driven  c 

Kated  by  having  different-si zed  driv.:-r>,  f 
_  wheel.    The  little 


i  brush  holders  ronnd  to  th 
tation.  Of  course  this  diso 
1  boas,  bat  oan  be  Gied  at  th 
screw.      Leclanohc   would 


best  position  by  a 
plunging 


bromate,  see  my  book  "  Electiioal 

king  for  Amateurs,"— 3.  BOTTOSE. 

SJ280.]— Blootrio  Belle.— Add  another  cell— 

^ia  not  enoughto'work  it  unless  it  it  exjeption- 


r  well  made.— M.M.l.Sc, 
«62S0.]— Bleotrio  Bella.— I 

•ome  time  behaved  as  you  de 
ry  altering  pressure  of  oontai 
ling  to  the  battery  power.    " 

which  number  hla  battery  is 
Blanche  cells.— FELIX  Holt. 
;65280.]— Bleotrio  Bella.— This  is  mo 
ly  defective  push  springs.    Owing  to  the 


have  a  bell  which 

t  breaker,  and  by 
Pamrai"  doea  not 
I  used  two  No.  S 


un  propagate  itaelf  indefinitely  without    contribute*  its  objective  impreasion  ; 
magnetism  is  not  a  fluid.— Feli\  Hull    the  addition  of    the    subjeotive  infli 


— suppose  a  body   to   I 
lib.  at  1  in.  distance,  the 

many  drawings  and  coloured  prints  to  accompany 
the  description.  J  >hn  Burnet'!  treatise  on  "  Paint 
ing,"  in  four  parti  (1,  on  the  Education  of  th. 
Eye,  Jis. ;  2,  on  Composition,  l.'j... :  :),  on  Light  am 
Shade,  lea.;  4,  on  Colour,  illi.  lid.,  published  ii 
1865  by  Leighton,  40,  Brewer-street,  Golden 
square),  might  assist  ••  P,"  ;  but  a  good  deal  o 
information,  perhaps  sufficient  for  his  present  pur 
pose,  may  he  obtained  from  the  "  Nketoher' 
Miinil,"  by  Frank  Howard,  4s. ;  and  from  Green' 
"Hints  on  Sis  ,.-(,■  hing  frum  V-nure,"  I>art  I„  pric. 
Is.,  published  by  Rownoy  and  Co.— G.  G.  B. 

(652o3.]-Piotnrea.— "  P."    asks    for    what  m 
genuine  artiat  would  think  of  affording  biro,  know 


K  that  n 

■LLhj.vl   ,,, 


ard  and  f  Ml 
tterly   indepen 
isr.    «  What  d 


colours,  and,  what  is  more 
thoroughly  familiar  with  tbe  p 
tioe  of  corraot  drawing  or  Mntj 


i  the  laconic 
irat  possess  ■ 
whether  u  a 
rrect  eye  fo. 
KM    still,    bt 


(imply  pleasing  to  the  : 
at  would  challenge  the  e 
..  I  would  strongly  advise 


Mperienced  eye 
icism  of  a  jud( 
P."  to  try  and  a 


t  two.' 


on  what  would  be  told  hia 

"  -S  -und    opinions   on   pic 

years'  diligent  study  of  thi 

3le   anyone  to  call  bimailf  i 


jeing  small,  unless 


i,  the 


s  account*  for  its  going  on  and  o 2.  Should  ti 
ih  be  in  proper  order,  look  to  tbe  contact  sprii 
your  bell,  which  does  not  perhaps  make  got 
itactwith  the  adjusting  screw.  You  will  find 
advantage  to  add  another  cell  to  your  battery.- 


C.  ALLBOP,  Brighton. 
85280.]— Bleotrio  Bella.- 
nble,  and  found  it  was  oat 


e  tbs 


have  had  thesami 
ed  by  the  armature 


w  lu-lil  „ 


..     ....,  j-„  ..^.o.,  ..  luv.  far  away  : 

9  will  move  slightly  towards  the  magnet, 
touched  it  will  then  ring  all  right, 
-magnet  is  not  strong  enough,  or  els s 


L: 


good  c 

jerking  the  push  smartly  it 
— ""ibly  through  causing  a 


h  of  magnetism  in  the  coilsT—  PltlNi 
S62B0,]— Bleotrio  Bells.— Examine  oonneo- 
ia  in  puah,  and  see  if  they  are  likely  to  oause 
rmittent contact.  Contact  points  niav  In-  dirty 
•  :o  pass  when  pnssed  harder 


only  allow 

rings  all  right?   "if  e 
er  by  staple  being  drivi 

mflrhlfl       k./l      J..?-.      ... 


iddlei 


or  fault  in 

ion  having 

A  fall  in 

ig   them  together 


ring  the 
go  over 
i  through 


Now,  when 


d  of  a 

.-  r_ah  will 

fatten  the  button  down  tightly, 

line  wirea  with  needles,  a  licking 

inaulation  iniu  the  wire  about  a 

rt  |  when  the  fault  is  bridged  over, 
ing,  and  you  will  know  that  it  ii 
the  needles.— X, 


beat  mailei 

judge  of  wh 

may  be  a  good  judge  of  true  merit  without  being 

in  artist,     Bnt,  I  lay  again,  no  rules  oan  be  given. 

-Jobs  Hami-dex. 

[S&2£ 3.]— Picture!.— It  is  thought  by  some  that 
if  photographs  could  be  perfectly  taken  in  colour, 
the  occupation  of  tbe  picture-painting  artist  would 
lie  gone.  But  tho  highest  aim  of  the  true  artiat  it 
lot  merely  to  present  on  a  flat  canvas  a  "strictly 
»rreot"  transcript  of  visual  faoti.  Even  the 
sainter  of  fruits  and  flow-en  aims  at  something 
Desides  mere  «  naturalness."  George  Lmce'a  fruit 
lieces,  for  example,  possess  a  charm  which  ia 
argely  due  to  artistic  qualities  of  gi 


e  theii 
el.    Hi 


nert  naturalusss.    The  truepaintei 

iocs  not  present  to  vou  a  soulless  report,  by 

if  tbe  beauty  and  life  he  has  Been,  any  mure  than 

Pennyson  presents  to  yoa  the  life  of  King  Arthur 

"  dry-as -dust "  antiquarian  record.   Sunn*  fondly 


which  needr 
.  — aenee  of  tbe 
mind  to  constitute  a  picture  of  nature  as  we 
perceive  it  in  nature.  It  may  be  said  that  as  the 
objective  reflection  from  nature  to  tbe  retina  ii 
sufficient  to  excite  and  stimulate  tbe  subjective,  or 
imaginative,  function  of  the  spectator's  mind,  so 
onght  a  atrictly  m-.-ur.itii  pii.-iui-i.il  rendering  of  the 
objective  reality  itaelf  likewise  to  awaken  the  same 
subjective  faculty.  And  ao  it  does,  to  some  degree. 
But  not  sufficiently  ;  f,.r  the  instantaneous  photo, 
of  train  in  motion  mikes  it  appear  to  be  standing 
still,  the  imagination  notwithstanding.     And  here, 


fails, 


.i  ;.,■<*■■. 


i   the 


(rather  than  the  brash),  and  the 
hanioal  photographer,  there  isa  widegnlf. 
greatest  qualities  of  art  ii  "  breadth," 
be  described  as  the  evidence  supplied 
fay  the  picture  that  its  painter,  taking  a  masterly 
grasp  of  the  whole  subject,  has  so  treated  it  as  to 
give  due  prominence  to  tbe  leading  feature*, 
making  all  th*  details  and  subordinate  features  ao- 
o«Morj  to  the  cbieff  and  not^conflioting  therewith. 


ivilirh  ur 

by  the 


othn 


groups,  and  one  figure  or  object  in  each  group  more 
prononnoed  than  any  other.  "  Breadth  "  should 
likewise  be  exercised  by  the  artist  in  massing 
lighta  and  shades,  so  that  the  central  light,  or  cen- 
tral shadow,  aa  the  caae  may  be,  may  have  no  rival 
in  the  field.  Light  running  into  cornoniavery 
distracting  and  to  be  avoided.  Rembrandt,  by 
exaggerating  the  *'  breadth  "  of  hia  treatment  in 
respect  of  light!  and  shades,  originated  a  weird 
style  of  chiaroscuro,  which  will  ever  he  known  as 
"Rsmbrandtesque."  Nature  herself  matsea  her 
lighta  and  shadows  in  morning  and  evening  effect*, 
which  are  much  more  poetical  and  beautiful  (aa 


eadth  "  of  Nat> 


inK,  a 


i  the 


i  urge 


nbit 


to  he,  but  should  paint  it  as  it  really  is." 
critics  forget  that  the  artist  does  not  a< 
from  their  (merely  literal}  point  of  view 
tjfic,  practical,  old  Merlin  was  too  wis. 
demanded  from  the  painter  of  rainbowi 


ing,  '■ 


at  of  a 


id  j. 


i.  And  truth  is  this  It 
id,  by  inquiry,  that  tbe 
magnitude   appear  to  many  persons 

and  to  others,  "  as  sixpences."  Like- 
ion  appears  to  soma  "tne  aire  of  s 
1  to  others  "at  big  aa  a  oart- wheel." 

above  the  tall  white  chimney  tops" 
tely  determined   by  observation  ;  but 


he  mystery  and  splendour  acoompanyin 
□nditions.  Another  great  principle  of  composition 
i  parallelism  or  rsf  rain,  which  consists  in  repeat- 
ig,  with  less  and  less  emphasis,  leading  lines  and 
eatares,  which  (if  not  too  obviously  done)  pro- 
uces  a  feeling  in  soma  degree  akin  to  retrains  in 
luaic,  and  contributes  to  the  unity,  breadth,  and 
spoee  of  effect  generally.  The  greatest  oolouriats, 
ke  Nature  herself,  can  express  colour  without 
sing  it,  or  hy  using  an  infinitesimal  degree  of 
.  For  example,  I  remember  a  large,  powerful 
stating,  by  A.  Gilbert,  of  a  green  mountain  aide 

rccn  hilt  side  as  it  would  have  been  in  the  actual 
tene.  Bat,  on  closely  examining  tho  picture,  I 
jund  the  effect  of  green  was  most  skilfully 
produced  by  gradations  of  grey,  cunningly  broken, 
ii. i  p.-uttire  ^'u-.-n  being  euij.Kiyed,  -•■■'  I'.ir  as  one 
oonld  see.— F.  C. 

[ua284.]—  Electrical.— 1.  No.  1(1  is  rather  large 
wire  for  the  core  of  auuh  a  coil.  It  will  retain  a 
certain  amount  of  magnetism,  hence  tbe  sticking 
of  your  clapper.  2.  Your  clapper  spring  is  too 
weak  ;  place  a  back-nut.  so  aa  to  be  able  to  regulate 
the  tension.  S.  The  sliding  tube,  by  removing  the 
•wo  mlary  farther  from  tbe  ouil  core,  greatly 
weakens  the  effect.  4.  Plain  tingle-cell  chromic 
acid,  or  bichromate  batteries,  are  better  than  the 
form  you  are  using  for  coil  work.  5.  Four  chromic- 
acid   cells   with   deublo  oarbona  Sin.   by  4iu.  will 


Obrli 


n  Turk." 


artist    who    has 


Butler  painta  a  horse  in 
motion,  properly,  by  drawing  the  honi 
attitade  heia,  in  point  of  fact,  never  in  at 
On  the  other    hand,  an   insti 


i's  beautiful 
Ulowed  h 
When  Mi 


of  tbe  galloping  animal,  sne 

itude.  Briton  Riviere 
tin-  pro  portions  cannot 
bout  utter  loss  of  life, 
qealitiea  which  the  imaj 
"    re,  and  which  only  th 


and  1 


supply,  t 


*.ary  posture 

\*]'Z',f'.'  it 

Jy  ohserved 
f  both 


suit  as  "A 
idopted  a  plan  much 
iffect.     I  got  some  white 
tisaue-paper  and  out  it  into  squares  the  tile  of  the 

or  blue  paper.  I  then  damp  the  stiff  paper,  and 
ipread  the  tissue-paper  on  it,  when  it  will  adhere. 
'iuo  the  pane  aver  and  bring  tbe  stiff  paper  againat 
it  with  the  white  tiaaue  against  the  pane,  to  which 
it  will  adhere  ;  the  stiff  paper  serves  the  same 
iffioe  for  all.  Yon  can  gum  acrapa  on  the  pane 
irst  to  auit  taste.  When  dry  this  can  be  varnished, 
ir  will  hear  rubbing  without.— TASTE, 

LGa2o7.]-OodL-See  also  my  reply  65281.     The 
pfotjal.'ilities  are  that  the  clapper  spring  is  rather 
---:— is  an  advantage  to  have  a 
clapper,  and  tt     ' ' 


a  thin 


a  whic. 


If  tt 


,■  p]..iiu 


52S2.]— Mat-net  ism..— One  of  the  essential 
icions  of  magnetism  is  that  it  magnetises  steel 
iron  withont  losing  any  of  its  own  magnetism  !  impress ioi 


iblelioeru 

There  is  a  Berkleian  element  in  tbe  philosophy  of 

m.    Our  visual  impressions  are  the  resultants, 

ipeak,  of  component  objective  and  subjective 

—  -      The  photographic  camera  faithfully 


s    made     to   press    lightly  ■_ 

tot  magnetisation  of  the  core  before  the  "  break  " 
ekes  place.  This  conduces  greatly  to  regularity 
,nd  efficiency.— S.  BOTTOSE. 

[66283.]— Barometer.— To  Ms.  Bottone.— 
("on  have  done  all  correatlv,  except  in  tbe  matter 
if  filling  the  tube.  I  believe  it  ia  literally  im- 
possible to  get  the  mercury  dry  and  free  from  air 
without  boiling  it.    Tbe  very  act  of  pouring  it  in 
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the  tnbe  carries  tic  along  with  it.  The  proper 
■way  to  minus  the  matter  ii  to  have  the  mercury 
in  a  perfectly  clean  in>n  ladle  over  a  charcoal 
brazier,  to  aa  to  keep  it  pretty  warm.  Poor  a 
little  into  the  inverted  tube,  boil  it  by  a  spirit- 
lamp,  idd  mors  mercury,  again  boil,  and  so  on 
until  the  tube  Is  full.  This  i>,  I  understand,  the 
only  way  to  get  s  trustworthy  mercurial  baro- 
meter, because,  of  course,  if  air  and  moisture  Sod 
their  way  into  the  tube  they  falsify  the  readings. — 

S.  BOTTOXE. 

[C0292.1— Xolaea  In  the  Sara.— This  query  is 
addressed  to  a  correspondent  direct,  and  perhaps  1 
ought  not  to  reply ;  but  aa   the  majority     "  " 
' rt  scarcely  uMT  *-  L 


leoly  asked  for.  might  I  refer  the  c 
,--S.,0f  Vol.XLV.5  He  will  see  a  go 


othe 


L  ,(,■:,]  lit 


-Let  x  be  the  point  at 
nliich  A  and  B  meet,  and  let  Hi  be  the  distance 
"between  the  starting  point  of  A,  and  i  and  8,  the 
lieight  of  x  above  the  ground  ;  then  aa  the  initial 
velocity  T  of  B  is  sufficient  to  carry  it  to  the  start- 
ing-point of  A,  the  velocities  of  A  and  B  at  any 
— — *  in  the  line  of  ascent  and  desceDt  ere  equal, 
be  the  velocity  of  either  at  x.  Then  in  the 
c,..euf  A,;-  =  -.'vS,.  i.i.Uu  that  of  LI,  r:=V"-2(/S... 
Therefore Vi,  =  \'-2s%r  Theheight(«  +  8,) 
leing  known,  and  consequently  the  value  of  V,  S.  or 
■'--'-  ight  at  which  the  bodies  meet  may  be  easily 


C 


determined. 


•  of  a 


■*/» 


line  of  fall,  and  Ii  the  point  of  meeting.  Then 
body  A'  takes  same  time  to  fall  down  D  It  as  body 
B  takes  to  rise  M  It.  But  body  B  takes  same  time 
to  go  up  as  to  come  down  II  R.  Therefore,  body 
A  takes  same  time  to  fall  down  D  R  aa  down  R  M  ; 
therefore  they  meet  at  half  the  time.  Now  space 
■varies  directly  ae  the  square  of  the  time;  there- 
lore,  if  body  A  falls  down  D  M  in  t  naiad*,  and 
down  D  Rini  seconds,  D  M  ia  to  D  Rasi:  I, or 
:s  the  distance 


wflln 


•  at  three-ana 
J.  A.  W.  B. 


from  the  g 

[115296.]— Kinemntioa.—  Let  k  =  height, 
=  time,  and  x  »  height  above  the  ground  s 
which  the  bodies  meet.  Then,  A  -  a  is  thehsigb 
through  which  the  first  body  falls,  and  we  liav 
A-»"  ijrii.  If  V  be  the  velocity  of  projectio 
of  the  second  body  upwards,  we  have  by  the  cot 
ditions  of  the  problem,  V  =  ^/lyh.     And— 

*  =  XL  ~  Is*' "  V3?*  -}&'' 

Or—    *  <=  ty/lgk  -  (A  - .»)  .  tjigti  -  k  -t  x 
.'.  ty/tgK  -  1 


v  y 


Again—       A  -  j,  =  Jot*  «  \3  .    *  =  J 
Whence-  ,*  -  3^ 

—J.  E.  GOBR. 

[Ga29o.j-Klnemf.tica.— The  height  of  point 
■whence  A  is  dropped  =  — .  Let  x  =  distance  A 
puses  through  when  it  meeta  B.  Then  the  time  of 
passing  through  x  is  found  from  the  following 
equation :     x     ■=    l£  ;  whence  (a*      /9i     q,na 

distance  B  ascends  till  it  meets  A  a  i,  -  i,  and 
the  time  of  ascending  that  distance  can  be  got 
from  the  equation :     *  *  -  x  =  V0  —  $,  Bat  the 

times  of  ascent  and  descent  are  equal:  therefore, 
substituting  f  for  9,  we  get  from  the  last  equation : 
^*  =  V  /if.  Therefore  ,—'•=??.  Hence  V 
2g        V   g  *9t     s 

■a  Sxg.     Therefore,  ■  -  .-'.      The     distance    B 

ascend*  till  it  meets  A  =.  L-*  ~  J!  -  3_^!_       The 

ty       °ff        *> 
time  of  ascent  =  -~ .    Kote.— The  ratio  of  descent 
to  ascent  Is  1  ;3.— TEHBANOVA. 


from  as  A    would  take  to  reach  the  ground,' 

tley  would  meet  at  half  time,  since  they  most  both 
hive  been  upon  the  journey  an  equal  time.  The 
height  A  a  dropped  from  =  h  &  32 1'  «  16  f,  where 


I  m  time  in  seconds  it  takes  A  to  reach  the  ground. 
Id  half  the  time  A  would  fall  16  /  '  Y  =  4 f»,  or  J 

the  total  distance.    Therefore  they  would  meet  at 
i  the  height  from  tbe  gronnd.— BLAG. 
[  i  ;.'•■_'  L  i ...  I  -Kinematics.— 

Let  T  =  time  of  A's  descent  and  of  Bs  ascent. 
8  -  space  of  „  „  „  „ 

Then  -  •>  time  of  A  meeting  B. 

-  •>  space  fallen  through  by  A  at  moment 
*  of  meeting  B. 

S  —  -  ^  space  shot  through  by  B  at  moment  of 
4  meeting  A.— Fha.\K  CAW8. 

[C6297.]— Tension  In  a  Cord— The  tension  in 
the  oord  may  be  considered  aa  the  upward  force 
acling  on  both  P  and  Q.  Tbe  pressure  producing 
motion  of  P  downwards  will  be  P— T,  and  of  Q 
upwards  T— Q.  As  the  acceleration  /,  which  ia 
the  same  in  both  cases,  varies  directly  as  the 
force  and  inversely  as  the  mass,  taking  m  and  m,  as 
the  respective  masses  of  P  and  Q,  we  get/  =  — ^- 
and  also  /  =  T_Z9,  therefor.  Z£F  -  *-$„ 
P^T  =  T_-_Q    ^„qnentlT  T    "ffll  G 

p  g     '  1  j  p+y 

Haycraft. 

[6629 7.]— Tension  In  a  Oord.— If  the  wheel 
were  f  Motionless,  tbe  acceleration  would  be  con- 
stant, steady  speed  would  never  be  gained,  and  the 
stress  on  cord  would  be  =  {,-  -H,  as  stated.    But  if 


Q.     Then    steady    (i.e.,  uniform) 

peed  would  be 
continued  the 

io  cord  =  Q.- 

Fkask  Caws,  annderlaud. 

(iii'iii'T.]— Tenaion   In   a   Oord.— 
thnuQ;  (1 


LetPb 

ing.  Now  f  -  X  Is  the  tori 
and  P  is  the  weight.  Therefi 
Q  ia  ascending,  T  -  ■'.':.-  ; 
weight.     Therefore,  5— ^ 


Ul-^*rS.     AS 

force  and  Q   the 
5    But  the  »/»' 

are  the  same.  Therefore,  ^-^-^^  ;  PQ 
-TQ  =  PT-PQ;  TP  +  TQ  «  2  PQ; 
T(P+Q)  =  !PQiT»  -li7-^—  J.  A.  W.  B. 

[G5297.]— Tenaion  In  a  Oord.— Let  T  =  tei 


i  cord, 


an/. 


eeler 


/■■a-- 

Also— 


-  T  :  P  and/  - 


Then 
,  (P  -  T) 


:;T-Q:Qand/-yf^ 
-  ,(P-T)_(T-Q) 
***       P"         *       14 

PQ  -  TQ  =  PT  -  PQ 


And— 
—J.  E,  G 

..  2PQ 

T  = 

(P  +  Q)T 
2PQ 
P  +  Q 

[66297.1— Tanaion   In    a   Oord-— The   aotual 
moving  force  must  be  the  difference  of  tbe  two 
weights,  or  P  -  CJ  ;  this  ia  usually  called  tho  pres- 
sure. Now  the  accelerating  force  ia  quite  a  different 
thing,   and    is  usually  measured    by  the   velocity 
acquired  at  the  end  of  a  second;  in   the  ease  of 
gravity  it  ia  ;!2-Jft.  The  auccid-.n.jng  force  is  found 
iy  dividing   the    pressure  by  the  mass,  the  mass 
leing   the   weight  divided  by  g,  or  3:J-2ft.    This 
may  be  stated  thus — 

Vel 

at  end  of  one 

second  =  Fe_!!H_". 

The  mass  in  this  ease  is 
divided  by  g.     Theabo 

the  snm  of  the  two  weights 

e  ili^TT-fui"  ijeuomes — 

Vel.  at  end  of 

o...«..  £=i 

Now  to  find  the  tenaion  on  the  string,  we  may  sup- 
pose the  two  balls  with  string  to  be  laid  on  a  flat, 
smooth  plane,  and  to  be  acted  on  by  the  abovi 
force  horiion tally ;  the  two  balls  will  acquire  the 
above  vel.  in  one  second.  If,  then,  we  can  Gad  the 
pull  on  the  string  which  will  cause  the  vel.  is 
Q  alone,  we  havo  solved  the  problem.  Let  ■ 
=*  tension  which  we  wish  to  hud ;  by  the  abov< 

Vel.  at  end  of  one  second  =  -£— 
But  as  the  balls  are  tied  together,  the  vel.  must  bt 


PQ-Cp 
"P+Q 

Now,  if  instead  of  being  on  a  flat  plane  i 
the  balls  to  hang  over  a  pnlley,  the  weu 
will  bave  to  be  added  to  tbe  above  value 
tension  of  oord — 

PQ-Q-  ,  Q„spQ 
p+y      w  p+q 

— M.I.C.E.,  Bath. 

[CS297,]— Tenaion  In  a.  Oord.— If  < 
with  Q  attached  were  attached  station 
beam,  the  tension  in  the  aord  woald  be  = 
if  you  cause  Q  to  asoend  or  descend,  th- 
increases  or  decreases  respectively,  becan 
oaseQ  goes  against  gravity,  and  in  the  •>■ 
with  it,  just  aa  a  person  may  have  power  o 
enongh  in  bis  arm  to  hold  a  weight  etn 
but  not  to  lift  it  higher.  Example—  If  g> 
=  32,  and  a  weight  of  121b.  be  railed 
acceleration  of  Bit.  per  second,  aa  S 
fourth  of  32,  the  tenaion  will  be  IS 
fourth  oi  12.  Here  is  the  proof  in  this  i 
Acceleration  ■=  q  '.—     --;    therefore,    I 


.  2P_Q  ._terb-yxova. 


than  y,  that  they  will  not  remi 
move  with  a  certain  acceleration^  so 
descends.  Let  this  acceleration  be./',  and 
the  tension  of  the  cord  ;  since  the  pulley  ii 
this  is  the  same  on  both  sides  of  the  pull 
since  the  string  is  ineitensible,  the  acceler 
Q  upwards  will  be  the  same  aa  P  downwar 

ForPweheve/.P/o-  =  P-  T - 

ForQ  we  have/. (J :g  =  T  -  Q 

Where  o  ia  the  acceleration  produced  by 
Add  these  two  equations,  we  get — 

/(P  +  Q)/j>  =  P-  Q, 

■■J      J  P  +  Q 

Substitute  this  value  of/ in  (1)  and  we  get 
T  -  P  -/  .  Vis  -  P  -  ~^-=^  -J 

— iGNOIDa. 

[6J2y8.]— flolenoe  Bisro.- Victor  Mei 
a  glass  veaael  like  a  large  thermometer  '■ 
elongated  bulb  ;  but  having  the  end  oppo 
bulb  expanded  into  a  thistle  funnel,  and  f 
having  a  capillary  delivery-tube  soldered 
this  funnel.  The  funnel  can  be  closed  byai 
and  the  delivery-tube  terminates  under  tot 
a  graduated  veaael  standing  in  a  trough  cl 
In  making  an  experiment,  the  balbous  '■ 
encased  in  an  outer  and  wider  tube,  at  the 

to  the  temperature  which  is  requited, 
burner  is  placed  beneath,  and  the  liquid 
outer  jncket  brought  to  its  boiling-point.  ': 
in  the  bulb  tube  is  now  expanded,  and 
through  the  side  delivery-tube,  the  end  of  « 
immersed  in  the  water  of  the  trough,  ff 
more  air-bubbles  escape  it  it  ooucluded  tl 

the  boiling  liquid  in  the  jacket.  The  Ho 
quickly  removed,  a  tube  oontaininn  a  s 
quantity  of  the  substance  to  be  tested  is  d 
down  into  the  bulb  tube,  and  as  quickly  re 
As  the  introduced  substance-  is  volatilised,  r 
out  the  superinonmbent  air  into  the  gn 
receiver.  When  the  evolution  of  air  is  co: 
the  graduated  receiver  is  transferred  to 
vessel  of    water  and  the  volume  read  ofi. 

Erature  and   pressure    are    likewise    asesi 
iamp!e.— 0-1236grm.  of  a  solid  substance 
>13'4e.m.  of  air  at  a  temperature  of  li*.    F 
=  748mm.     (Press.  «i.  vap.  -=  127). 
W  =  -123u 


•  at 


■Dorj'.i;t 


.  74-8 


;'•'■.' 


=  "="■'^'-2^16.     Air 


very  week"  sulphurio  acid  (1  :  20)  or  hydr 
acid  (1:10)  along  with  some  scraps  of  tin 
.It'.'  ont  any  undisiolved  sincji 


oii  (1  -.5).  _ 


the  silver  with  siilj.hur 
a  few  days,  wash  with  hul  n.«.,  w  » 
silver  tbns  reduced  in  dilute  nitric  acid, 
wish  to  obtain,  evaporate  and  crystallise  t 
tion.— PRLNCIP1A. 

[Go 29 9.]— Nitrate  of  Silver  from  Suit 
Mix  the  black  sulphide  of  silver  with  one- 
its  weight  of  nitrate  of  potaeh  (saltpetre), 
Hessian  crucible  in  yonr  fire  ;  when  nd-tu 
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ub  teaspoonf  ul  of  the  mixture.  It  will 
i  fireworks.  Go  on  biding  a  ipoonfol  at 
1  all  is  used  up.  Withdraw  the  eruoible 
fin.  When  odd,  soak  tho  mui  in 
aoid  wilu  to  remove  the  potash.  What 
Die  silver,  which  will  dilutive  easily  in 
I.— S.  Buttons. 


w  to  stand  nntil 
is  thrown  down  u  metaL  Remove  the 
zinc,  if  anj,  filter,  and  wuh  with  pre- 
and  dissolve  it  in  nitric  aoid.  Filter 
1  to  tho  Blear  solution  add  a  solution  of 
■alt,  to  throw  down  the  silver.  Waab  this 
;e  by  deoantation,  and  rednoa  again  to 
lino  and  a  little  acid.  Filter  off  the 
silver,  wuh  well,  dissolve  In  nitric  aoid, 
:  to  dryness,  and  heal  to  fusion.  You  Ban 
ir  it,  when  fused,  onto  a  slab  of  poraelain 
plate),  or  reoryetellise  it  from  distilled 
ut  the  fused  salt  1*  pore  enough  for  most 
ihic  purposes.  You  will  find  this  a  more 
irj  method  than  fusion  with  soda  aerb., 
(commended  in  books  on  photography.— 

1— Expansion  of  Brssi  Bod.— It  to 
treat  expansion  as  proceeding  in  direct 
emperature.— P.  CAWS. 

.] — Bubo  of  Iaoaoelei  Triangle. — Lee 

K  =  length  of  eaah  e  J- 

I)  =  included  angle. 

ain  ein.  and  veriin.  of  (t  from  a  table  at 

i  proceed  thus — 


bottle  to  dry  it,  or  plaee  water  In  to  dissolve  the 
iloride  and  evaporate.—A.  J.  T.,  Liverpool. 

[65318.]— Chloride   of  Gold.— If   it   is   gold 

iloride  that  is  deposited  on  the  bottle,  a  little 
water  will  remove  it ;  if  metallic-  gold,  pnt  a  few 
drops  of  a  mixture  of  three  volumes  of  hydrochloric 
..  aid  and  one  volume  of  nitric  aoid  into  the  bottle 

ad  shake  round  ;  you  will  thus  get  a  solution  of 

old  ohloride.— Pmmcipia. 
[6.531 8.1— Chloride  of  Gold.— Make  a  mixture 

[  chloride  of  lime  and  water,  say  about  ilb.  to 
the  pint ;  shake   np   In  a  bottle,  cork,  and  let  it 

*,and  till  quite  olear.    Pour  off  the  clear  portion. 

i'hil   to  an  aqueous  eolation   of  chlorine,  and  if 
placed  in  the  bottle  on  which  the  gold  has  been 
deposited  will  redissolvB  it,  again  forming  chloride 
of  gold  solution.— H.  BoTTONE.V 
[65819.]— Edlnona  Three-Wfio  Syntom.— If 

Student "  will  get  the  "  B.  M."  for  Sept.  80, 1887, 

nd  refer  to  letter  37909,  ha  will  find  this  system 
folly  explained — i.e.,  to  anyone  with  an  elementary 
'  lowledge    of    electrical    science.  —  BKQIMBEB, 

[05313.]— Bdiaon'i  Three-Wire  System, 
The  simple  multiple  series  is  well  adapted  for  i) 
itallationi  where  all  the  lights  arc  required  at  tl 
:,  snob  as  for  street  lighting;  the  alternate 


llanos  the  time  of  meeting,  since  their  velocities 
re  the  same,  is  given  by  gt  —  y/*gh  —ft  .'. 
\ftmi/Tfl,'.  res    /jj-    To  find  the  height 

of  the  point  of  meeting,  we  know  that  the  height 
if  the  second  body  from  the  ground  at  time  f  is 


Vh~    , .  /  *  \      j,      a  _  81. 


[66822.]-  ■Trigonometry.— In  order  to  prove 
the  identity  of  given  trigonometrical  quantities, 
"  "ist  is  necessary  to  to  express  those  quantities 
leana  of  the  well-known  imaginary  exponential 
inlaa  for  the  sins,  cosine,  and  tangent,  with 
■fhich  all  itndenU  should  make  themselves  tho- 
lOUghly  familiar,  as  they  are  of  the  utmost  import - 
moe  in  practice.  When  this  transformation  baa 
seen  made,  the  remainder  of  the  proof  will  consist 
entirely  or  simple  algsbraJB  operations,  though  it 


i  defective  from 


It  ysin.*  0  +  versin.'  I)  =  Base. 
KB,  Sunderland. 

.] — Lamps  and  Accumulator!. — To  E. 
L. — A   lOo.p,  lamp  may  be  anything  be 

and  25  ohms  resistance.  Allow  1  cell  for 
>hms  resistance  in  your  lamp.  If  your 
narked  12  volts,  allow  6  cells  ;  if  25  volte, 

A  abunt-wound  Gramme  dynamo  would 
lem;  bat  if  it  is  only  30o.p.,  it  will  take 
le  to  do  it— S.  Bottu.se. 

Ply- 
simuar  mrormetioi 
e  ago,  but  the  query  never  was  answered. 
icrtained  that  Dent  and  Son,  Bell  Barn 
irmingham,  are  about  the  largest  maker 
and    dry    meters.    Probably  th(    

II.M.1.SC.S. 

'.]—  Alooliolometry.— A  sample  of  th 
ue,  or  cordial  should  be  measured  into  a 
receiver  at  60"  Fahr.,  and  about  two-thirdu 
over  into  the  same  receiver,  and  mads  u 
riginal  bulk  with  distilled  water,  at  th 
nperatnre  as  when  first  measured,  when  il 
sated  by  the  ordinary  hydrometer.  As  of 
drinkable  spirits,  "  Spirits  "  can  make  ran: 
dsbses  ;  but  it  would  require  keeping  foi 
hree  years  before  it  would  be  fit  to  drink 
t  result  would  be  obtained  by  mixing  1501b 
sacs  with  sufficient  water  to  make  it  op  t 
ami  adding  ''gala,  of  good  yeast,  allowing  il 
lot  for  three  days,  keeping  it  at  a  tempera- 
between  80'  and  90'  for  the  last  two  day 
,e  liquor  should  be  distilled,  and  the  reauli 
be  about  llgals.  of  proof  spirit.  But  L 
<»rn  '■  Spirits  '  that,  unless  he  has  a  lioenor 
d  render  himself  liable  to  a  fine  of  £50< 
g  an  illicit  still  if  he  should  be  found  out 

2.] — AJcoliolomotry. — There  are  several 
i  of  estimating  the  strength  of  alcoholic 
:hnt  the  best  is  by  distillation,  and  I  taking 
nfic  gravity  of  the  distillate,  from  whiob 
ientags  of  alcohol  is  found  from  tables.  Th< 
«  must  be  received  in  a  flask  fitted  uirtigl. 
mdeneer,  and  provided  with  a  safety-valvi- 
se  there  will  be  a  loss  of  alcohol.  Tebarie'i 
is  to  take  the  e.g.  of  the  original  liquid 
oil  till  the  alcohol  is  expelled ;  mat. 
ngiD.il  volume,  and  again  take  a.g.,  wher 
jginaJ  liqnid  ^  dilatad  ^cobol  boiled 

juiled  liquid 

The  results  are  usually  too  low.  Gcisslei 
leter  shows  the  tension  of  the  vapour  of  thi 
is  indicated  by  the  height  to  which  it  rain 
n  of  liquid.  The  result!  are  epproximati 
it  sufficiently  accurate  for  technical  pur 
In  all  these  methods  no  proof  is  given  thn 
Utile  substance  is  ethylic  alcohol.     If  yoi 

Srovs  that,  you  must  oxidise  it  into  acetic 
estimate  that    I  expect  this  would  bt 
yonr  powers. — SM. 

8.] — Chloride  of  Gold  will  probably  be 
from  the  sides  of  bottle  on  which  it  hne 
sd  by  the  use  of  hydrochloric  aoid. — B.SC. 

8.1 — Chloride  of  Gold.-  The  question  i 
ibiguoua.  If  ho  means  that  the  chloric 
I  the  sides  of  the  bottle,  he  should  warm  the 


to  be  observed  that  those  imaginary  expression! 
_jvb  no  meaning  in  themselves,  and  oan  —•-■-- 
regarded  as  symbols  of  operation  leading  to 


d  can  only  be 


,re  taken  off  different  circuits,  so  that  if  oi 
circuit  breaks  down  the  lamps  on  the  other  circuit 
,re  not  affected.  The  third,  or  oompenssting,  wire 
renders  each  lamp  independent  of  the  extinguish- 
ing of  the  others,  and  provides  that  no  lamp  to 
exposed  to  a  greater  difference  of  potential  thi 
thatof  either  dynamo.  This  wire  is  of  same  Hi 
as  the  other  two,  so  that  it  can  carry  the  whole  of 
the  current  if  one  circuit  breaks  down.  Edison 
makes  his  wire  )  area,  to  make  resistance  i  R  in 
parallel  system.  The  saving  being  635  per  cent, 
of  cost  by  neiue  Edison's  system  on  souduotors 
mly,tho  saving  being  77'8  per  cent,  disregarding 
extra  cost  of  dynamo.  I  should  have  said  that  twr 
dynamos  ara  used  in  this  system.— J.  B.  W.  I. 
[6oB20.]— Ou-Bnsrlne)  Fitting-.—  I  have  added 
i  heading  as  above.  Depends  whether  stone  c 
brick  in  eement  ie  cheapest.  I  should  use  brick  I 
le— that  is,  if  you  require  the  engine  raised 
on  off  floor  :  but  if  setlovel  with  floor,  themsttar 
is  i  imple.  Dig  a  pit  on  engine  site— say,  aboi 
and  bigger  than  engine  base  ;  line  aide*  of  pi 
well-soaped  planks ;  cover  bottom  with  smaL 
pieces  of  brick,  stone,  Ac,  to  depth  of  an  inch  or 
—  i ;  next,  get  some  laths  about  tin.  to  lin.  thiol 
•tin.  or  bin.  broad  ;  make  a  template  from 
suit  bottom  of  engine  frame;  get  1  c 
cramps,  and  secure  to  underside  of  engine  frs 
hen,  with  a  seriber  or  pencil,  mark  through  boles 
m  to  template;  cut  these  through  with  centre- hit: 
get  yonr  concrete  mixed,  and  also  get  your  holding 
down  bolts  ready  (these  must  be  about  3ft., 
+  thickness  of  engine  base  and  nut,  long) ;  ge-. 
some  pieces  of  iron  plate  (in.  to  Jin.  thick,  about 
I  ft.  square  mors  or  less— shape  or  size  il  not  parti- 
cular j  punch  a  hole  through  plates  to  fit  bolts, 
and  slip  on  to  head ;  set  these  in  hole,  and  put 
template  over  them,  so  that  it  keeps  them  in 
place,  but  don't  let  it  fall  to  bottom,  and  see 
that  bolts  are  about  plumb,  and  also  that  oentrc 
line  through  bolts  passes  in  required  direction. 
This  to  essential  if  engine  is  to  drive  shafting, 
ie.;  then  fill  in  with  concrete,  level  off,  aud  you 
foundation  is  finished  when  dry.  For  a  brick 
foundation  concrete  base  need  not  be  so  thick  ;  fill 
in  as  before  and  build  round  the  bolts,  and  then 
fill  in  with  fine  concrete  or  eement  grouting.  In 
this  oase  make  the  bricks  round  bolts  approach 
nearer  at  top  than  bottom;  the  pull  on  bolts  will 
then  come  on  the  brickwork,  whilst  if  parallel  the 
cement  plugging  would  merely  tend  to  pull  ont 
when  strain  came  on  it,  and  it  would  all  corns  on 
the  concrete  bottoming.  The  object  of  the  wood 
lining  to  for  you  to  poll  it  oat  when  concrete  is  dry, 
Bud  then  ram  surrounding  ground  hard  up;  but 
unless  ground  to  really  loose  it's  not  by  any  means 
neoessary. — Engixeeb,  Go  van. 

165822.]—  Trigonometry.— I  am  afraid  that 
there  is  us  general  method  of  proving  trigone 
metrical  identities.  The  only  way  is  to  get  np 
carefully  the  formula)  for  the  sines,  cosines,  tan- 
gents, arc,  of  the  sum  or  differences  of  angles,  am 
all  similar  formula,  such  as  are  given  in  all  works 
on  trigonometry,  and  to  practise  by  their  aid  the 
class  of  problem*  msntioned.  By  "  getting  up,"  I 
do  not  mean  learning  off  by  heart  without  under- 
standing; but  to  understand  the  formula  so  as  to 
be  able  to  prove  them.— IO  SOT  OS. 

[65322.]— Trigonometry.— Let  h  be  the  height 
from   which  the   first   body  falls ;  its  velocity 
reaching  the  ground  is  *j1tj  h,  hence  this  is  I 
velocity  with  which  the  ssoond  body  must  be  p 
jeoted  upwards.    Evidently  this  second  body  w: 
at  any  height  above  the   ground,  have  the  is.nn, 
velocity  as  the  falling  body  at  that  height.    Hence 
whan  the  bodies  meet  their  velocities  must  be  the 
same.     At  any  time  (  after  it  to  released,  the  velo- 
city of  the  first  body  will  be  g  i,  and  that  of  the 
second  at  the  same  lime  will  bo  ^/2gh   —  gU 


reaults.  Tbe  calculus  can  also  be  employed  for  this 
purpose,  and  though  it  to  not  generally  so  well 
adapted  for  proving  the  identity  of  given  trigono- 
metrical quantities,  still  it  is  the  chief  means  of 
deriving  those  formulas  one  from  another.  To 
prove  by  the  calculus  such  an  identity  as  sin.  - 


V      i  '"' 


would  first  have  to  pnt  it 

under  such  a  form  that  the  quantities  on  one  aide 
would  be  an  algebraic  function  of  an  assumed 
variable,  ai  thus  5  ■  sin/"1    /  *.T  jBS'JS,   and 

differentiating  now  for  z,  we  aee  at  onoe  that  the 
differential  coefficient  of  the  left-hand  member  of 
this  equality  is  J,  and  oonsequsntly — if  the  given 
identity  be  correct — the  differential  coefficient  of 
right-hand  member  should  also  be  1,  aa  in  fact  we 
would  actually  find  it  to  be  by  trial.  In  this  manner 
the  given  identity  to  proved  except  with  regard  to 
a  constant  quantity  ;  bat  as  tbe  supposition  x  sa  0 
renders  both  sides  of  the  identity  a  0,  the  constant 
is  therefore  nothing.  We  would  simplify  the 
operation  by  substituting  ooe.  z  for  z,  so  that 
the  proposed  identity  would  then  become  ??5i~ — — 

which  the  differential  oo 


V'F- 


efficients  being  both  algebraic  functions  of  x  are 
consequently  quite  easy  of  investigation.  Other- 
wise we  could  eqnate  the  inverse  function  of  each 
member  of  the  given  identity,  and  then  the  proposi- 
tion would  be  reduced  to  proving  that  2  sin.-'  sib 
oos.—1  (1  —  2  x1),  which  a  readily  seen  to  be  true 
by  differentiation.  The  preceding  principle  is  a 
fruitful  source  for  arriving  at  trigonometrical 
identities,  for  let  ua  suppose  that  casual  inquiry 
has  made  us  perceive  that  2  sin.-'  z  produces  the 
same  differential  coefficient  aa  cos.-1  (1  -  2  x>), 
since  then  we  would  know  that  these  two  quanti- 
ties are  equal  to  each  other,  we  would  only  have  to 
equate  their  inverse  Inactions  in  order  to  deduce 
a  trigonometrical  formula  as  a  necessary  conse- 
quence. In  the  next  place,  as  M  example  of  em- 
ploying the  oaloulus  for  deriving  one  trigonometrical 
formula  from  another,  let  ua  start  with  the  given 
identity  sin.  x  ■=  2  sin,  i  oos.  z,  and  diffi  ran  listing 
for  *,  we  at  once  derive  oos.  2  x  =  (cos.  xV  — 
(sin.  e)1,  which  is  a  new  and  distinct  formula  in 
itself.  Again,  combining  these  two  equations  by 
multiplying  together  the  left-hand  members  and 
riant-hand  members  respectively,  we  find  cos.  2* 
ain.  2  0  m  2  (cos.  *}>  sin.  X  -  2  (sin.  *)»  oos.  *.  and 
by  integrating  this,  and  correcting  the  integral,  we 
obtain  aa  another  result  (cos. !»)'■!  (cos. x)< 
+  2  (sin.  *)'  —  1-  AH  these  result!  may  easily  be 
verified  by  means  of  the  aforesaid  exponential 
formula*.  In  tbeae  operations  We  have  assumed 
that  the  arc  z  can  be  employed  as  an  independent 
variable,  which  we  are  fully  justified  in  doing, 
since  z  may  denote  any  arc  whatever,  and  it  to  also 
clear  aa  we  have  assumed,  that  if  two  functions 
are  equal  their  inverse  fnnotions  must  also  be 
equal.  In  dealing  by  this  method  with  the  differ- 
entiation of  inoh  an  equality  aa  sin.  (c  +  v)  +  fin. 
(z  -  n)  —  2  sin.  *  oos.  v,  we  would  be  at  liberty 
either  to  assume  *  and  e  aa  two  independent  variable! 
and  the  other  to  be  a  constant ;  or,  again,  we  might 
substitute  ot  for  e— where  a  being  an  arbitrary 
constant  the  formula  would  not  be  the 
leas  general  by  this  substitution — and  proceed 
then  by  differentiating  for  the  one  variable  only. 
It  would  be  an  instructive  exercise  In  this  method 
to  prove  by  differentiation  the  formula  tan.  ~  m 
+  tan.- '  e  =  tan,  -1  *  +  *  ,  tTnm  whioh  th* 
whole  science  of  trigonometry  may  be  deduced.  Is 
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formnli  a*  an  aquation  of  comparison  for  lie 
integral  of  ,1   ""l  thl>  consideration   alone 

would  enable  a*  to  deduccf  ill  the  tcienoe  of 
trigonometry  without  aver  thinking  of  obtaining 
the  integral  of    - — — j ,    and    even    without    ever 

regarding  the  circle  a*  a  known  cane.  This 
reveals  to  n*  the  peauliar  power  of  the  calculus — 
namely,  that  it  enables  us  to  discover  the  propertiee 
of  the  integral  of  a  function,  without  even  havinir 
obtained    that    integral,  provided    only    thi 


function*,  and  hae  rendered  these  function!      . 
of  being  added  or  multiplied    algebraically  in 
manner    precisely    analogous    to    circular   arct.- 


d,  the  arithmetical  coefficient  in  the  final  ro- 
sult  it  ten  timee  too  ranch,  and  tbie  would  give  as 
moon  pressure  in  the  fan  ae  there  ia  in  a  iteam 
boiler.  It  should  be  -000146.  The  group  of  Rs 
and  r'l  at  the  end  of  the  final  formula  might  lie 
"  boiled  down "  a  little  for  practical  purpose!. 
After  making  the  above  correction,  it  ma;  be 
written  (R'  +  H)  (l  -  Sl\,  which  will  give  a 

tolerably  correct  result.  The  formula  will  there- 
fore be,  preHora  in  or-  per  square  foot  =  '000116 
x  (™v.permin.)»y  (R'  +  >>)  A  -  £\  .     If 

R  m  i  and  r  =  2,  the  preeaur*  on  the  square  foot 
will  be  e-21,ii,,  or  3911b.,  the  number  of  revi.  per 
rain,  being  600.— It. I. U.S.,  Bath. 

[86826.]— Magnet*.— lit.  Von  can  magnetise 
these  very  well  from  tbe  pole*  of  a  powerful 
e lectio- magnet,  nay  18  in,  of  iron  rod  lin.  in  dia- 
meter, bent  into  a  U  of  about  Tin,  in  length,  and 
4in.  between  the  poles.  Wind  this  with  about  61b. 
No.  16  wire,  Excite  with  3  cells  chromic- acid 
battery,  each  exposing  about  72in,  of  negative 
surface.  Your  steel  end  method  of  procedure  are 
both  right.— 8.  BOTTONE. 

[66326.]— Oorre  of  Vessel.— A  given  area  may 
be  inclosed  by  a  variety  of  curves  of  tbe  lame 
maximum  horizontal  and  vertical  ordinate*,— P. 
Caws. 


be  made  of  iteel.     Thin  watoh-epring  is  a*   good 

it  an;  for  thi.  purpose.  Half  an  ounco  of  No.  22 
would  be  ample  for  the  coil,  unless  it  ii  very  large. 
— S.  BOTTONE. 

[6S827.]— TeJegtaph  No edles  — These  are  of 
iteel,  and  magnetised  in  the  following  manner  : — 
Place  the  needle  ever  the  poles  of  a  horie-ehoe 
magnet,  the  end  required  to  be  the  north  pole  over 
the  south  pole  of  (*■*  *-—       '- 


[6o827.]-Toletrrapn  Needle*.— The  simplest 
way  to  magnetise  the  needles  will  be  to  wind  a  few 
yard*  of  a.c.o.  wire.  No.  22  or  23  B.W.G.,  round 
the  needles,  and  send  a  current  from  a  Bnnaen  or 
bichromate  cell  through  it,  which  will  magnetise 
the  needle*  in  a  few  minute*.  Needles  should  be 
nude  out  of  cait  steel  annealed  in  boiling  oil.  If 
Felix  Hoi  ft  model  require*  four  wires  and  two 
lets  of  batteries  in  work  it,  I  am  afraid  It  will  not 
be  a  praotioal  success.— T II E  MlLLOM. 


[r.63^8.] —  Evolution  and  Transmutation  of 
Blood.— There  are  many  things  asserted  at  lectures 
and  even  in  sermon*  which  are  riot  true.  I  tup- 
poa*  they  are  minor  line,  a*  the  speakers  believe 
their  statements  to  be  true  ;  but,  nevertheless,  it  is 
advisable  to  be  careful — from  their  point  of  view, 
WiU  "C.B.  T."  kindly  elucidate  nil  expression 
"a  very  real  barrier  between  man  and  monkey"? 
Surely  he  doe*  not  (oppose  that  man  haa  descended 
from  a  monkey,  or  that  Darwinism  ur  Evolution 
haa  ever  said  ao?  It  is  carious  but  true  that  in  my 
experience  the  opponent*  of  evolution  are  those 
who  know  nothing  about  it.— Scs.  DOB. 

[66328.1— Evolution  and  Traxtamntatlon  of 
Blood. — Did  the  lecturer  give  any  authority  for 
the  statement  that  monkey  blood  injected  into  the 
human  body  produced  death?  I  do  not  believe  it; 
but,  supposing  it  was  the  ease,  it  baa  nothing  to  do 
with  the  doctrine  of  evolution.  "C.  H.  T." 
apparently  think*  that  evolutionists  believe  that 
man  is  evolved  from  man— this  is  the  popular 
fallacy.  What  we  think  it  this,  that  man  and 
monkeya  may  have  both  evolved  from  turns  far- 
Lwuk parent  stem  w  ion  do**  not  necessarily  bear 


any  resemblance  to  either  man  or  monkey*. — B.Bc, 
Plymouth, 

[65328.1— Evolution  and  Tran  limitation  of 
Blood.—"  C.  H.  T."  probably  mean*  "  transfusion 
of  blood,"  a  ticklish  operation  at  the  best  of  ti 
but  what  hat  this  to  do  with  evolution  ?     If  a 

tiou  it  true,   the    progression  which  the  hi 

monkey  has  made  over  hit  co-exiiteut  ape  brother 
extends  not  only  to  his  meat*!  attributes,  but  also 
to  his  physical  ones ;  and  it  is  quite  comprehen- 
sible that  the  blood  globules  of  the  ape  may  differ 
in  site,  chemical  composition,  in.,  (lightly,  it  it 
true,  but  still  enough  to  decide  the  question,  ii 
the  statement  be  true,  which  is  doubtful.— 9.  BOT- 

[66328.]— Evolution  and  Transmutation  of 
Blood — The  lecturer  in  thit  cue  stated  a  fact. 
The  transfusion  of  blood  from  a  monkey  oi 
other  animal  into  the  human  subject  would  bring 
on  pyaemia  and  death.  It  it  also  true  that  the 
blood  of  the  so-called  lowest  type  of  savage  may  be 
transfused  into  the  European  not  only  without 
injury  but  with  benefit,  because  they  are  all  hi 
beings  and  of  one  nature  and  blood.    The 

lavage  i*  only  a  relative  one,  having  various  n 

inga  and  point*  of  view,  but  from  a  medical  point 
of  view  and  in  a  medical  sense  it  has  no  ree"  — 
tiou.  The  assertion  of  tome  evolutionists  " 
there  is  much  leu  difference  between  the  lowest 
man  snd  the  highest  ape  than  between  the  lowest 
and  highest  man  "  is  simply  an  untruth,  and  ha* 
foundation  in  fact,  being  only  a  part  of  the  mil 
evolutionist  metaphysics  which  they  try  to  past  l_ 
at  science,  became  all  mankind  in  any  and  every 
part  of  the  world  are  men  and  brethren,  all  with- 
out exception  having  the  asms  human  nature  in 
essence  aod  substance — in  fact,  one  flesh  and  One 
blood.— D  ess. 

[65829.]— JUdlua  of  Oyratlon.— Square  of  the 
ring'*  radius  of  gyration  —  /-"*—\  .  —  Fran* 
Caws. 

[66329.]— Radius  of  Gyration.— Let  r  be  the 
distance  trom  the  axis  of  tbe  section,  whose  width 
is  id,  then- 
Consider  the  volume  of  the  body  contained  betwei 
concentric  cylinders  of  radii  r  and  r  +  dr,  thit  it- 

2  w  t  dr  .  to  -  2  a-  c  dr. 
If  we  regard  the  mass  of  tbe  body  as  constant  ar, 
equal  to  p,  the  mast  of  thit  portion  is — 

Hence,   if    R*  is  the    square    of    the    radius   of 


,./..,.*-/>. 


into  two  equal  and  symmetrical  parts.  If  we  find 
tbe  square  of  the  radius  of  gyration  of  the  half,  it 
will  be  the  tame  at  tbat  of  the  whole.  Where  the 
horizontal  line  out*  the  axil  we  will  call  the  origin 
of  co-ordinates,  the  horizontal  line  being  tbe  axis 
of  x,  the  vertical  line  being  the  axis  of  y  \  then 
the  equation  to  tbe  ourve  must  be  rg  =  a  constant. 
As  thit  constant  may  be  any  quantity  that  may  be 
chosen,  and  as  betides,  it  will  disappear  in  the 
working,  we  may  call  it  unity,  so  that  xy  =  1,  or 
y  =    -  it  the   equation    to  tbe   curve.     Now  w* 


may  suppc 


e  the  solid  part  of  the  wheel  to  be 
imber  of  thin  rings,  of  radius 
-. ;    draw  two    vtrtioal  line*  o 


b  eight 

figure  at  distance  as  from  tbe  centre  or  origin: 
theie  (hould  be  close  t'»lh*r.  did  will  represent 
tbe  cross  section  of  one  t-l  thi  ring*.  Then  if  the 
ring  be  considered  ini(-sv:  !>■  'bin,  the  tbioknett 
being  represented  by  u.",  the  tin*  of  cross-section 
will  be  denoted  by  yjj.anvi  its  volume  for  the 
whole  circle  which  it  t  <c.t  Kill  be  2  it  x  y  d  *,  or, 
inbttituting  for  y  -  .  ■'■.*  voli;mewillbe2  jr  dx; 

sad  if  in  be  the  we)  at  i.f  a  .mit  of  volume,  its 
weight  will  be  2ni  -.  and  the  total  weiohf.  i.f 
the  solid  will  be 

the  limit*  of  r  and  R  .  iii?  ,r,'*gral  of  d,  _  _  _ 
tbe  total  weight  or  V  ;  :'  c,  «■  (R  -  r).  Now  fur 
tbe  moment  of  inertif,  ...r  L  I  hi*  moment  for  the 
ring  who*e  weight  it  ai  al  ove  found  will  be 
weight  x.  distance  '.jaartd  tram  axil  j  it  will 
therefore  be  2  mir  s'  d  r,  tup  integral  of  winch  is 
I  io  ir    —  ,  which,  taken  between  r  and  R,  gives 


IWTT 


-,  wbio: 


is  iclid  figure.    New  tat  a'j<iare  of  the  radius  c 


gyration  it  the  last 

weight  above  found,  the  reault 

S(8'  +  Br-r  r*).    Thit m_,  _ _  , 

R  and  r  to  differ  by  an  insensible  quantity, 
makes  the  expression  K*  or  r>,  which  we  k 
be  correct  from  other  sonroea. — M.I.C  JL,  B 
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aipletM 

"'of  tas  « 
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[MU1.] 

Strontium   Chloride.— Can  asr 

p.lce  per  too,  and  thequantliy  ajino.:!. 

V»Mmaj 

-FlltorlnB    thronRli    Charcoal 
lultum  ii.«  how  large  qusnutin  (Ml| 
be  Blterca  tbrough  cbarooal  T— A.  1. 1 

[66333.1- Hydro- e 

xtractora.— Can  anj  rmi 
Hctort  i— Us.  F. 

[S6334.] 

Organ  Bnildiut;.—  Will   Mr.  B 
me.  ills  Is  sine  thai  the  boardoiis  Cu 

d,  aud  by  snuther  "Hell  tryUgu, 

[Q633J  ]— Indicating  Air  Praaanro.— Pis 

lau  ioairuaieuiolaui  Uescrlptioa  Is  mads  UI 

[66336.]  -Wor ma  In    Parrota-— Can  as; 

re  of  all  lengths  up  to  about  itn.  or  *or— C.  S.M.1 
[6«37.]— Iron,— Will  some  of  yoor  eornspa 
inulj  give  me  a  mixing  of  cast  Iron  metal  for  all 
t  tool  work  and  engine  work  ?— A  Cohstistkxii 
(66338.] -ColoarinB  Qold-Flsh.—  will  es 

a  not  want  them  to  look  lite  pidnled  Qsh.buiua 
a  posslWe,  so  tbat  I  might  put  them  in  aoass.-AXll 
[61330.]-  Oxidise  A  Sllvor.-Oan  this  be  dot  t 


[6S3iO.]-SImplo  Welshing 
>r  battery  scluUons  [cue  withojt  weight) j  ?-f  .1 
[66311.]— Eiaenoea,  Soluble-  —  Wooii  ■■ 

riiea  it  comes  lu'coatact  with  water  Itaslki 
1-ProTsnting  Brut.— Beuatral  a  ij 

uisb.es  and  paints   are,  la   Unit,  aUtcttd  > 

[M313.]— B.K'.IelotTrapb,-HavlBg  mad.  tf 
■■  — :umenls(P.W  patuira]  1  shonld  bs  glsd  ll 
....   _.... ^^  jjji^j-  —  -i 

Watte* 

it*  fatl    _ 
>t— J.B. 

[  a  J  Z  i  ( .]  -  -  B  i  o  hrom  ate  T  i  ongth  Battwy.- 
line  reader  amdij  glte  me  ioviruakloiH  at  tas  Be 
Deepest  wa/  to  construct  the  above  with  six  etU 
slo  for  elHtro-platlng  sad  gliding  with  sons  ai 

rtlelss,  and  hew.to  ataarg*  aba  aama  r— 8.  D. 
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l«H.P.    Can 


powtr  of  tfcii  engine  1 

-"'■""•»  «wt 

only  hiring  1(1 


Ohtnnlonl  (Mldinr.- Would  any  of  on 
edeta  aatutt  mm  to  gild  the  Inilde  of  orjeta 
i-aeea  bj  tbe  liquid  prooeai, or  klndlr  reform 
i  that  would  enlighten  as  ?    Thii  proem  o 


Alpha  Paper. — Oan  at 


developing  until  theprlnti   are  onlj  blank  the 


Monntlnr  Photoarapha.  - 


a  index  glee* 
„  „uu.m,  rat  [.lectori  Ij  mo 
n.  eighta  do  not  come  oat     I 


brlskwork.    The  n i 


Oroaioto  or  Petroleum   «■»   Enetne 


?    What  would  I 
than  per  dej  to 

Engine.— Man 


swissA1 


T.  0."  would  glTe  me  I  ihonld  be 
■tBAm.— Will  •'  T.O.Brlatol."  " : 


Wlt.-lh.   =    If 

111. I'.,  and    r 


letheeeugureiwttbBl 


[Nlu.1-ahIretU.-Ia  i 

■oi."  la  rpeaklog  ot  obtrel 

water  and  mi  led  -itb  an  tali 


DTSPIPalA. 


b  lodlgeotlon  and  baa 
tbe    llqoid    etnlaf— 


[Bi35«J-Ga»-Bao;ln8.— I  bare  lately  bought  tbe 
cut  In  gi.  partly  nuiihed.  ot  a  imill  borliojital  gat-engine. 
Cylinder  ain.  bora.  10ln.  long.  It  !■  aomotblng  Ilka 
Brotherhood's  liB.P.  type.  It  Is  doable  web  orank  bear- 
Inge  on  euh  lid. ;  bnt  tbe  rain  ontat  is  a  1(  In.  cylindrical 

' Fart  out  on  tbe  aide  o[  tba  larger  njlfnder,  and 

n  tbe  cylinder  oarer.    It  li  worked  by  an  oocentrto  ; 


oblige.— A  »  Tubs' 
[MJiT.l— Cycle  Making.— I  should  be  mneh  obliged 

nhsped,  bj  colllson  or  otherwlsa.    t.  When  ohal'ni  break 

don't  want  to  be  let  down  In  the  trial.— A.  F.  Boar*. 

[eoasri.) — Accumulator*—  I  tin  a  shunt- wound 
dynamo,  40  Bmpi.,  lufi  rolls,  driving  at  preaant  SO  o.p. 
lamp'.     I  wlib  to  add  IV  300-p.  lamps  In  another  room,  bnt 


■oil  lump-,  oonld  I  light  tl 


ullj  recoiled  bj— Yonso  Norton, 
[easts.]— Bloetrlo   Tauta.  —  I   hare 
he    Inurnment.     On    tbe    middle    term 


earth  when  dliooniieered  atone  end'oni  datnterof 

[«9Hu.]-OU  PalntinB.-I  hare  an  oil  painl 
whlcblamd.slrouaoIOBtalnlug  information.  11 
in  length,  and  IK  (in.drep  ( without  Irame).  It 
iseati  ChrUt  after  the  Orucfdilon,  wltb  Hiah.^l  reit 
tbe  lap  ot  a  female,  who,  I  suppose  H  the  Virgin 
There  la  e'a  >  another  lemale  at  tbe  hea  1.  while  who 
lo  bo  JIall  Magdalene  li  about  to  kiaa  Christ  'a  toe. 


man.  Tbeptoti 
In  an  eiwllent  i 
log  Inscription  I 


i.  Ith 


cbtte  pttrrvn  a  estb 

DNBn  A,  SANS  BARS! 
GE  HARDIN  K 
FAB  LB 

Li,  DICT.  DAMK.LAT 
EH  BA  MBMOIBE. 
ii  to  read  "Tbla  plctore  woa  g 


i.r. .1677.    Tbusaid  dama  1! 


intion  Dot 
watoh.  Blnoe  tbi 
(Cardiff),  nnd  he  I 


wheel  fa!  II  Iroujlcan  engine,  u;,  cylinder  I  be  1,  ho. 
should  I  know  bow  much  pressure  1  ihonld  want  ?  What 
la  tbe  eaaLett  war  to  nnd  tbe  length  or  eccentric  rod,  and 
would  any  kind  friend  explain  tbe  action  of  the  reverting 

;cJ3uS.]— New  Battery.— Would  a i j  of  our  renders 
kindly  tall  niswnat  the  aofitloni  are  of  the  new  hatter) 
loatontT    It  li  Mid  that  a  coll  weighing  oolj  l|lb.  In 


eluding  eolation    gins  i  onmnt  of  I  amperes  at  an 

dtnmi  It  la  one  of  the  foreign  bubbles,  beaatlfnl  to  look 
at,  but  wont  bear  touahing  without  collapsing— B. 
[eiSM.I-Blonromate  Bottle—I  >"n  at  a  low  how 


la  how  I  mmt  proceed  they 
tnnot  at  preaant  aaa  bow  I 
.in  ordering  lino   plate,   do 


.'her  anaold  ready  dillled  and  tapped,  I  be. 
[Sa3U.1-BronEaKedmlB.-I  hare  tee 
unllrWI  modelled,  and  Tar/  from  Ho, 
•ntj  here  bean  lilng'bj  In  tbal"oaHPnn°he 
nantlt;  of  Bne  dark  powderj  atnff,  whli 

Ihonld  I  net  tu  work  to   oleao  t 
naif— H, 

[6S38a.]~Re>p»lntlnr    Irloyola   Blnok. - 

ha  old  paint  off,  ani  would  like  u  know  what 
■lied  aome  black  japan  with  an  nrdlnarr  palntara 


|ei3eS.]-Tun«Bta.te    Ton  In  a-    Bath.— Will    Mr. 
hire'  7    I  baie  a  somber  of  formula^  botthta  li  not 


[ei)B9.]-Tonln«T  Bath  -wll 

photographio  booka  ; 


B.So..   PlTmonth," 


Dla 

k  or  grdyla 

una  I  ihonld  1 

ke.- V. 

3.  CiilSTIB. 

[85370.]— Onrb on   Printing;— WU 

aom*    of  joni 
by  gi»ln(  tbeb; 

| 

r,n"JootbP; 

oondoaalglani 

LcS 

aaVrfttom 

th  water  of  1 11°, 

Tb 

"nZ'ow 

np  to  that  point. 

rlnlibed.    Thetlieneiiaena 

blobro.  of  about 

id  llgbtlt  aqnei 
erwardt.     Tbe  trouble 
blng  la  aeeo  o(  it .— Osn 


[6J371.]— DlallinaT  Kattem.-ln  a 
ailing  (Leadbetter,  1771)  Innd  the  folloi 


which  afpatentlj  altera    the   deollnatlon  of  all  planea 
whauoeeir.    II  anyone  requtree  mora  aitiilaotlon  herein 

ago.  and  accord  Inn  to  IbedliUoceol  tbeinbatjlt  (rem  tbe 
■bill  Bud  tbeaa  two  dedl nations  to  differ  oonil  ierablj, 


hit  oan  ban  ani  effect  noon  auodial  aaoarelj  Died  npon 
Ian.  Haa  "  Leadbettui "  been  lead  Into  •  mlitake  1— 
[e«7>.]-H«0OTBrin«T  Oold.-WUl  bodib  one  Mndlj 
^redilwlred  aome  plaioa  In  nltrio  Mid  [1-Mlj ;  bat  I 
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Hod  ■  white  powder  at  the  boltara  Mil  mo  flakes  of  gold 
amongst  it.  lathe  while  powder  sino  or  gold?  If  It  Ii 
line,  bow  Dul  I  Mp.irate  It  from  tbe  geld  r  I  have 
wulied  the  powder  and  gut  Home  common  murintla  anil 
with  Ittoieelflt  woalddlsaolvs  too  whits  powder.  Dot 
It  did  not  mike  any  difference.— w*tcii  Fismia. 
[Ms. 


[MJ7(.]-  Fireclay  Teetina-.— I 

involved  111  teitlog  m  sample  of  Bred 
wish  toepplj  it  to  estimating  the  valni 
torts,  wltb  regard  to  amount  of  silica, 

reUTM-CUolnm    Chlorate.- 
kindly  Inform  me  whether  it  Is  pool 


ANSWERS  TO  CORRESPONDENTS. 


tern  pe  rotor* 


■     H'Uillk     .1 
II  DOt.  U 


[M37B.]-Fl».t  FlliOff 
especially  regardlag  the  mi 
A  KIW  StlDIG. 

[«(37f.]— a»»  for  Blowpipe 

simple'  kppa 

.:     ■  : -■.: 


of  dispoalngof  tiie  flngeis.- 


querlei,  and  when  answering  queries  pot  the  numbers 
— "  u  tbe  title*  of  tbe  queries  to  which  the  repllM 
——  'rtten.qnerlts, 
«  (ddreuei  of 
tooli  or  other 
snob.  Informs- 

r  cover  to  tbs  Editor,  ire  not  forwarded, 
ol  oorrsspondents  nrs   not  given  to  in- 

itlon  li  espeafally  drum  lo  Hint  No.  4.    The 

looonprkwlthqoes- 
n  only  of  lull- 

llet  which  are.    The  "Slipenny  Sale 
heap  moans  of  obtaining  snob  lulonnv 

The  following  are 


version 


id  blowpipe.— F.  B. 
ao,  a  dtsprlpllon  giiing 


li:.,;i  ]-Dvn«mtte.— Give  eiplenn 


[83331,] -Link   Motion.  - 
horluntal,  sud  want  to  pat  the 

ol  it  , — HKi  I)  Kit. 

[ei3f"«.]-KnHng-  Ldnea.- 
re  OnunUb 


at  one  go!— Dun  ham. 


[M3&s.]-0»rbona  1 


r  length  of  wint 
r  Leclauche  Cells  - 


[«S3M.]-awltoh.~Cnn 
battery  either  In  series  or  parallel!— TBI  LBS. 

[MJSS.l-Haraonlng;    Parchment    -CiU 
parchment  foe  banjoes,  An-  without  injuring  It  7—1 

[MJS7J— Duplex    Teleeraphy  -Car 


•nd  pertfoulars  will  oblfge.-J.  B.  B. 

[e»3ee.]-Tennla  Shoea-Can  ■ 

main  nine  and  white  7— IimviKm, 


tSrlllC 


USEFUL   AMD    SCIENTIFIC   NOTES. 


THE  number  of  miles  of  streets  containing 
water-pipe!  constantly  charged  in  caob  water  oom- 
pauy'a  district  within  tho  metropolis  is  ai  fol- 
lows:—Cheleen,  75J ;  Bast  Loudon,  185;  Grand 
Junction,  83;  Kent,  147 ;  Lambeth,  135;  Sew 
River,  2*1;  Houtnwark  and  Vaniball,  160;  West 
Middlesex,  111,;  total,  1,1773  miles.  Throughout 
this  extent  of  streets  hydrants  for  fire  purposes  can 

A  Lilt  IT  to  tbe  rapidity  of  filtration  haa  been 
generally  adopted  by  the  London  water  companies  : 
it  ia  represented  by  the  passage  of  abont  510  gal- 
lons of  water  through  each  square  yard  of  the  upper 
surface  area  of  tbe  filter  in  21  hours,  or  2j  gallonr 
through  eaob  square  foot  of  surface  per  hour. 
Water  passed  through  well  -constructed  filter-beds 
at  a  rate  not  exceeding  tbia  becomes  under  ordinary 
conditions  bright  and  dear. 

some  very  long  runs  haTe  been  made  with  the 
Westingbonie  engine  used  for  driving  the  dynamos 
employed  for  altera  ate  -curie  nt  lighting  in  America. 
Some  months  ago  it  waa  reported  that  on*  of  these 
engines  bad  ran  for  eleven  months  at  a  speed  of 
BOO  revolutions  without  a  atop.  This  record  has, 
however,  been  beaten  by  another  engine  of  the 
same  type  belonging  to  the  Pittsburg  Gas 
Light  Company,  where  a  10  hone-power  engine 
haa  now  run  for  upwards  of  thirteen  months  with- 
out stopping  at  a  apeod  of  GOD  revolutions  per 
minute,  and  ia  still  running.  These  engines  are  of 
the  single-acting  nloeed-in  type,  and  it  la  to  this,  no 
doubt,  that  the  possibility  of  making;  Each  long 


.  GRiCE.— Ecv.  Cino 


-H.B.  Bolt,- 
.— Oisis.— Tile- 


Stepney.-W.  II.  Bbrubsole.— A  Ymmg  CI 
-B.L.O.-W.  H.- Tile  bur..  ■;:  ■■ii--,  ■■>.-  - 
Append  I  x.— TJ.  0.  a.  T.— J.  T.  1'. -Scaler 


J?MI(li>LMA!-TEH.      (Certainly  not.      T 
the  screen.)— STEEL.     [Soak  the  nauva 


the  air.    Tbe  string'* 


water™  nd  let* l  d 


1,  .,„]«■  i,y  trilling  boles 

ptlon  aba  lu  No.  3»3.)-j 
M*KiilLTU.    (Any  pewtercr  would  set  you  up. 

No.  114T,  and  the  indices.    One  part  percblorlde  t 
to  two  parts  of  water  gives  a  green  bronie  on  on 

,]•,--     Hitri--    •::■]    -.t:;l.t.,l    «■:[!;    .■>].[,.  t.  i-T.  C. 


ii  patient  before  him  ;  but  i 

,  the  ear  without  person.!  *) 
II  of  tee  It  is  caused  by  h 


drink  that.    Ous 


its,  a  pint  and  a  h 

-,TH.    (Itl.qilitBC! 

trltiou*  than  oat  mee 
or  read  Dr.  Kdmi 


for  batteries  hiu  been  frequently  glren.    Try  3oi.  o 

Oili.,.m,...u,    ptiiwu,    gu'..  ui  9ui]S!iiici<f  aviu.ami  wiiz 

of  water.    Dissolve  tbe  bichromate  In  the  water,  ani 
add  the  acid  by  degrees.    Bichromate  aad  pruislate  ari 

back  numbers.)— Annuo  una.    (Why  use  a  slgnatun 


.     SeeicdlMi 
■    Vole.  XL. 


wbloh-  booka  will  soil  nla.r- 
irrnasmCRL  (Wedonot  know  of  nay  nt  dental 
to  the  designing  ol  triple  eirienvion  engtiies.   Ttapre. 

wet I  I'm  Whltwortb  scholarships  can  bepr—' 

bj  "any  bookseller,"  or  dlreot  from  the  Becreia....  _. 
partnient  of  Science  and  Art,  London.  S.W..  prist  W_>- 
BuUIO,  (Ttiereii  no  work  giving  "praotloal  isstne- 
tloos  tor  tho  manufacture  of  all  UnJs  of  (slvanoBselSB, 
alaeMs  belJs, *Oh  **."  Mr.  Bottone  has  pnbliiWd  a, 
bosk  form  IhD  artiolei  which  appeared  In  ^hli  (arm. 
and  wa  are  now  giving  a  series  on  Bieotris  Belli!- 
BPC.  Plymonth.  (Darld  Nntt,  Strand,  V.C,  lO 
■oppl;  you  with  La  Xtfttrr..  Tha  subscription,  hi 
ever,  must  be  half-yearly,  ccmmeaclng  Jone  or  Ds- 
eember.)— W.  WILSON.  (We  do  nut  thinksncli  IH 
would  be  worth  anything ;  tor  we  much  doubt  if  Ua 
Idea  ia  novel.  Thin  leather  has  been  used  for  tbs  ;sr- 
pose  fur  yean.)— MbTkoh.    (If  you  wOl  say  whatiasl 


Work  hard,  and  leave  t 


grumbler-  wane 
e  to  stay  sows  in 


Every  Man  or  Woman  ■■ 


TERMS    OF   SUBSCRIPTION. 


i»TB»n  ot  ti.   0*    ■■! 

1  talVU:  loli  |    UMOH  or    b-l^on 

iftsau  •  ua  n-t  »  a«w  z. 

InllH.   Ouala,  Hen   B*»U,   Bawl, 


it*    pTtblliTiiDf  OSV 
SethS  rifclpt  »1    tbs  nua.criL.liOD,     If    fafcefc  numtmm 


,,    XITL,    Hi,     lint,    ] 


•MeUaftac  the  wstMia. 


CHARQBS  FOB  ADVERTISIHfl. 


FIti    BMllliifl  (or  li 


cy  ■UDHvJIni  Slsfit  Worts.. 


.napnw  ill    lha  "all Han;    Sale    Uolima.''     CTniien 
i^SlTwarald  i  ao   ntuvw   is   ■■*■" '."WML!! 

Mir*-     i*MU"l*,lio"**ei    IpesrsiablT    hallwuif  Awr" 

11  «!.„■:,  .:  I.  incgifnlHlIS  0«u(o  rJ3«.'a 


i^l^MS."0OlX>/.  Tkir*E>sik>L  ■~22l" 

i«    tbU^Ha-UIaUaa    —J  H  «taj»«tokSljl ■ 
(h  to  ™».t  ersrv  unaanor  to  iltmm.   Hart* 

■11  InrUBia  with    ran     Mac*  an*  ■  'seMIf 
'-lY.IIS-rru.  (Jaialh.         J.  «»iJj  WiU  Vsk«» 


Holloway'e  Pill*  purify  the  blood,  retaon  *a 
itauxilB  u  lu  fin  elronlatlon  Uuoasbi  tha  Imp.  ws»rs  M 
,,,aP^»l.,rlUt-,uia  sandat  jjWsaM |tfaa, ™»»a»  ""g 
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%  (English  Sto#rai| 

T>  WOBLD  OF  SCIENCE  AND  ART. 
FRIDAY,  MAT  25,  1988. 


tTKAcra  nto*  bibqieoh.  -vi. 

DoaarlpUon  of  the  Ohaok  Lathe. 
1HAT  whiah  they  o«]l  a  ohaok  lathe  is 
the  kind  of  lathe  which  we  are  about 
describe,  since,  in  con tradisti notion  to  the 
oeding  one,  on  which  the  work  is  sup- 
■ted  between  two  centre  points,  this  work 
carried  by  an  iron  mandrel  arranged  to 


/yir.-f 


aide,  and  sometimes  attached  to  the  poppets 
by  strong  wood  screws,  and  in  order  that 
nothing  may  shift  these  poppets,  these  two 
bonds  nave  a  shoulder  against  which  the 
poppets  rest,  which  adds  to  their  stability. 
Fig.  2  is  an  iron  mandrel  turned  in  the  lathe, 
and  upon  the  truth  of  which  depends  that  of 
all  the  work  to  be  done  in  a  chuck  lathe. 
A  a  are  two  necks,  perfectly  round  and 
cylindrical,  which  revolve  in  bearings,  of 
which  we  shall  speak  presently  ;  6  is  an 
angular  groove  made  on  the  mandrel  on 
which  a  brass  key  takes  a  hold,  called  a  stop 
key,  which  readily  allows  the  mandrel  to 
rotate  upon  its  ana,  bat  doesnot  permit  it  to 
advance  or  retreat ;  e,  <t,  e,  f,  a,  A,  t  are  screw 
threads  of  different  pitches,  according  as  it 


are  formed  sufficiently  wide  and  deep  to 
afford  ample  strength  and  to  contain  split 
collars  of  a  soft  material  in  which  the  man- 
drel revolves.  Upon  these  collars  a  screw 
presses,  which  prevents  the  mandrel,  and  con- 
sequently the  work,  from  shaking,  b,  d,'e. 
Fig.  1,  Plate  III.,  is  a  bridle  of  iron  in  one 
piece,  or  hinged  at  c,  which  is  mounted  upon 


in  a  different  manner,  which  we  shall  have 
occasion  to  explain.  la  the  length  of  the 
poppit  behind  A.,  Fig.  1,  are  seven  mortices 
of  different  sizes,  which  receive  the  keys, 
whose  w  is  of  the  utmost  importance. 
These  mortices  most  he  nude  with  great 
accuracy,  and  their  keys  most  Bt  "exactly, 


fie.  // 


id  it  by  the  aid  of  a  chock  by  one  of  its 
iromities.  This  lathe  is  undoubtedly  the 
ol  of  the  workshop,  being  intended  to 
oeivo  all  the  apparatus,  of  which  we 
all  speak  in  dae  order.  We  therefore  trust 
r  readers  will  excuse  as  if  we  enter  into 
rtsin  details  of  this  affair.  There  are  in 
[stance  several  kinds  of  chuck  lathe  :  those 

the  clockmaker,  mounted  on  an  iron  bar 
d  pat  in  motion  by  a  bow  ;  those  which 
1  called  bench  lathes,  both  with  and  without 
■ew-guides  ;  and  lastly,  that  with  screw- 
idea  of  whioh  we  are  about  to  speak.  A  and 

Fig.  1,  Plate  III.,  are  two  poppets,  in  the 
ickncsti  of  which  are  two  mortices  whioh 
r*  passage  to  the  mandrel  D  d.  As  the 
itanoo  between  these  poppets  ought  to  be 
octant  and  nnvarisble,  it  is  insured  by  two 
ode  of  wood,  c,  which  are  glued  to  each 

rcnvHTix.-sTo.  ukw. 


rosy  be  necessary  to  make  them  more  or  less 


is  placed  a  pulley  secured  by  a  nut,  which  is 
mounted  on  a  screwed  part  adjacent  to  the 
pulley.  Then  comes  a  shoulder,  m,  whioh 
forms  an  abutment  against  the  pulffiy,  and 
serves  as  the  inner  flange  of  the  bobbin  n, 
upon  which  the  cord  is  wrapped.  Beyond  it  isa 
flange,  o,  similar  to  the  latter  ;  then  a  neck,  A, 
larger  than  that  at  the  other  end  a  ;  and  lastly 


by  a  screw  or  nose,  q,  upon  which  these  same 
chucks  are  mounted.  At  the  other  extremity 
of  the  mandrel  is  a  smaller  shoulder,  followed 
by  a  screw,  r,  on  whiah  are  mounted  all  appa- 
ratus which  it  is  desired  to  add  at  the  hinder 
eod.  At  the  ends  of  the  poppets  two  mortices 


without  being  tight  or  loose.  Of  these  cine 
keys,  the  first,  called  the  stop  key,  e,  Fig.  1, 
is  of  brass,  and  has  a  double  bevel  at  the  part 
where  it  meets  the  mandrel,  so  as  to  enter  the 
groove  of  the  same  shape  on  the  mandrel, 
which  we  have  already  referred  to.  This 
key,  like  the  six  others,  of  which  the  form 
can  be  seen  in  Fig.  4,  has  power  to  move 
up  and  down  in  the  mortice,  which  is 
so  high  as  to  allow  the  key  to  touch  the 
mandrel  when  it  is  raised,  but  to 
escape  it  when  lowered  ;  and  to  pro- 
vide for  this  movement  all  the  keys 
are  pierced  at  a  towards  the  back 
part  of  the  poppet,  and  are  threaded  upon  a 
pivot  which  passes  along  the  entire  length  of 
this  poppet.  It  is  understood  that  when  the 
mandrel  is  within  its  collars  it  can  rotate  :'. 
upon  vt>cmtt«sis^^iv^ra»<«"«>,*,»*-^- 
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the  brass  key  is  compelled  to  take  into  the 
groove,  which  is  on  the  mandrel,  the  said 
mandrel  can  only  turn  round  ;  if,  on  the 
contrary,  this  key  is  lowered,  and  one  of  the 
other  six  is  raised,  it  will  press  on  the  threads 
of  the  screw  which  corresponds  with  it,  and 
as  it  is  immovable  it  will  compel  the  mandrel 
to  advance  and  retreat  in  Accordance  with 
the  pitch  of  the  screw,  and  it  is  easy  to  con- 
ceive that  a  point  or  pencil  fixed  on  some 
kind  of  rest  opposite  to  the  work  will  describe 
on  its  circumference  a  helix  similar  to  the 
screw  which  determined  the  transverse  of  the 
mandrel.  The  mandrel  being  intended  to 
revolve  in  its  collars,  in  which  it  can  traverse 
to  and  fro,  it  is  easy  to  understand  of  what 
importance  it  is  that  the  necks  shall  be  per- 
fectly cylindrical  and  true.  It  is  of  equal 
importance  that  all  the  screws  shall  be  per- 
fectly concentric  with  the  necks,  and 
especially  with  the  screw  of  the  nose  of  the 
mandrel.  It  is  by  this  movement  of  the 
mandrel  that  it  becomes  possible  to  execute 
the  more  carious  and  interesting  work  on 
the  lathe,  such  as  Rose-engine  work,  swash 
plate  turning,  twists,  and  profiles.  We  shall 
give  in  duo  order  the  method  of  ascertaining 
the  greater  or  less  perfection  of  the  mandrel 
of  a  ebnek  lathe.  As  it  is  often  necessary  to 
remove  the  mandrel  nut  of  its  collars,  and  as. 
nevertheless,  it  ought  to  be  held  firmly  and 
without  shake  by  means  of  the  bridle-piece 
and.  its  pressure -screw,  the  first  idea  was 
to  make  the  bridle  with  a  hinge,  an,  Fig.  3, 
and  to  put  a  pin  with  a  head  which 
conld  be  removed  at  pleasure  in  the  front 
part  of  the  hinge,  so  as  to  be  able 
to  remove  and  replace  at  pleasure  the  man- 
drel and  (ti  collars.  But  as  it  is  difficult 
and  expensive  to  get  the  hinges  accurately 
made,  one  generally  procures  a  bridle  of 
one  piece,  without  a  hinge,  which  is  fixed 
to  the  poppet  by  means  of  a  long  bolt  with 
a  flat  head,  which  passes  through  the  tail 
port  in  front,  traverses  the  thickness  of  the 
poppit,  and  is  screwed  into  the  further  tail  of 
the  bridle. 

As  regards  the  pressure  screw  f,  its  form 
varies  considerably.  Originally  nothing  was 
used  but  a  flat-headed  screw.  Then  one  was 
substituted  in  the  form  of  a  vase,  of  which 
the  threaded  end  effected  the  pressure, 
whilst  the  upper  part  formed  an  ornament. 
Subsequently  the  vase -shaped  part  was  ex- 
tended. Instead  of  applying  the  oil  by  means 
of  a  small  funnel  arranged  on  the  outside  of 
the  two  bearings,  the  vases  thomsulves  have 
been  hollowed  out  and  drilled  through  the 
entire  length  of  their  tail-piece.  The  upper 
collar  is  also  pierced  with  a  corresponding 
hole,  by  means  of  which  the  oil  descends  to 
the  inside  of  the  bearings.  As  the  screw  by 
pressing  directly  on  the  brasses  would  soon 
bruise  it,  it  is  nsual  to  put  between  the  two 
a  little  plate  of  iron  of  the  same  form  as  the 
collar.  The  constant  motion  of  the  mandrel 
may  tend  to  unscrew  the  pressure  screw  and 
give  too  much  play,  and  even  cause  the  man- 
drel teshako  about.  To  prevent  this  nuisance 
it  has  been  planned  to  put  between  the  bridle 
and  vase  a  clamping  nut  or  movable  nut  upon 
the  tail-piece  of  the  vase,  which,  pressing 
agaiast  the  bridle,  does  not  allow  the  screw 
to  free  itself  so  easily. 

Lastly,  it  has  been  noticed  that  by  an  in- 
discretion common  to  all  persona  unfamiliar 
with  machinery  they  cannot  see  the  least 
article  in  which  there  is  a  screw  with- 
out amusing  themselves  by  screwing  and 
unscrewing  it  constantly, —  an  amusement 
of  which  the  least  evil  is  that  it  gives 
too  much  play  to  the  screw,  which, 
in  any  case,  is  too  speedily  worn.  These 
s  i:i!  persons,  entering  a  workshop  and 
standing  beside  a  person  who  is  turning, 
s muse  themselves  by  tightening  or  un- 
screwing the  screws  of  the  lathe  in  an 
absent-minded  sort  of  way,  to  the  despair  of 
tie  workman,  whose  work  may  be  spoiled 
hereby.     Beuca  the  screw  heads  have  some- 


times been  done  away  with,  and  the  hole 
their  centre  giving  vent  to  the  oil  made 
square.  They  are  set  down  to  the  proper 
degree  of  pressure  with  a  square  key,  and 
once  fixed,  there  is  no  further  fear  of  the  in- 
advertence or  mischief  of  those  who  handle 
everything  at  the  risk  of  disarranging  it. 
There  is  scarce  au  amateur  who  has  not 
remarked  with  amusement  that  the  majority 
of  those  who  get  near  a  bench  on  which 
there  are  compasses  set  to  a  gauge  which  it  is 
very  important  to  preserve  on  account  of  the 
divisions  for  which  they  are  intended,  take 
these  compasses  and  open  and  close  them 
without  ceasing,  under  the  same  absent- 
mindedness  with  which  women  flirt  their 
fans.  As  collars  wear  out  rapidly,  and  as  it 
is  impossible  to  keep  tbem  in  stock  lest  they 
get  damaged,  we  think  that  we  shall  gratify 
amateurs  by  giving  them  directions  for 
making  their  own.  The  best  are  made  of 
three  parts  tin  and  one  part  zinc  ;  they  ore 
also  made  of  two  parts  tin  and  one  anti- 
mony ;  lastly,  the  zinc  and  antimony  maybe 
replaced  by  brass.  But  this  last  composition 
is  only  suitable  for  large  lathes  and  other 
machines.  In  order  to  cast  them  a  mould  in 
the  form  of  Fig.  A  in  the  margin  must  be 

Fin  * 


/w1~7,,/ 


made  of  wood  of  the  size  of  the  collars  ; 
then  in  a  crucible  or  iron  ladle  the  material 
is  to  be  melted  by  commencing  with  the 
sine,  the  antimony,  or  the  brass.  These 
metals  must  be  in  a  state  of  fusion  before 
adding  the  tin.  The  mixture  mnst  be  stirred 
with  a  bit  of  wood  in  order  thoroughly  to 
incorporate  the  different  materials.  All 
must  be  left  to  cool  to  such  a  degree  that  a 
piece  of  paper  only  becomes  singed  to  a 
brown  colon-  when  it  is  poured  into  it.  The 
material  is  then  poured  into  the  mould.  If 
hotter  it  would  burn  it,  and  the  collars  would 
be  f  nil  of  blowholes,  which  they  call  honey- 
combe. 

It  is  specially  in  the  chuck  lathe  that  they 
use  the  rest  Fig.  B  (in  the  margin).  Nothing 


>  serviceable  for  making  a  piece  inside 
and  out,  such  as  a  box,  a  case,  Ac.  Toy- 
makers  use  another  kind  of  reat,  represented 
in  the  margin  by  Fig.  C.    The  bar  a  that  is 


both  there  rises  and  falls  on  a  hinge,  so  that 
the  upright  side  servos  for  turning  the  out- 
aide  of  a  piece,  which,  as  can  be  seen,  can 


pass  into  the  interval  between  the  u 
A  B,  and  when  it  is  to  be  hollowed  < 
rest  is  not  disturbed.  It  suffices  to 
the  bar  upon  which  the  tool  rests, 
addition  to  this  rest  being  very  hea 
clumsy,  the  iron  bar  on  which  the 
placed  being  smooth  does  not  afford  so 
grip  to  the  tool,  which  slips,and  may 
sequence  cause  damage  just  when 
teution  is  relaxed,  because  the  tool  w 
escaped  control. 

This  rest  has  not  the  inconvenience 
other,  which  must  be  constantly  shi: 
order  to  turn  its  tool  support  to  wh 
side  is  necessary  ;  but  this  inconveniei 
be  partly  remedied  by  placing  th 
diagonally  to  the  square  of  the  sole. 
way  means  will  nearly  always  be  pi 
for  presenting  the  T  to  the  face  of  th 
which  is  to  be  turned  by  merely  loi 
the  holding-down  bolt  underneath, 
theless,  after  working  for  some  len 
,  one  gets  accustomed  to  shift  the 
.oment's  notice  almost  nnconw 
Another  advantage  which  the  rest  ha 
that  of  the  toymakers  is  the  foci 
raising  or  lowering  it  by  altering  the 
of  the  T-piece.  There  U  yet  a  third  1 
■est,  represented  in   Fig.  D.     The  T  < 


^ 


a  resembles  that  of  the  bow  lathe, 
placed  in  a  socket  b,  attached  to  the  I 
by  a  tenon,  which  can  turn  in  all  dire> 
and  be  raised  and  lowered  at  pleasure, 
clamping  screw  retains  the  T  ataconv 
height.  This,  which  is  called  the  Engli; 
is  very  handy  when  turning  delicate 
because  angles  of  the  T  can  be 
to  approach  the  narrowest  moc 
as  closely  as  may  be  necessary.  We  sba 
end  our  description  of  the  chuck  lat 
serving  to  ourselves  power  to  speak 
when  describing  its  varions  fitting 
suffices  to  make  known  that  M.  H 
Bergeron  constructs  them  in  his  wort 
the  simplest  or  most  elaborate  kind 
perfect  as  to  truth,  and  finished  wi 
utmost  accuracy.  If,  however,  certai 
tours  desire  to  have  a  lathe  built  nnde 
eye,  we  advise  them  to  take  the 
core  in  the  adjustment  of  the  parts 
compose  it.  Very  frequently  a  lathe 
or  is  difficult  to  work,  which  proves 
that  the  collars  are  not  true  in  their  b* 
or  that  they  are  bored  too  large,  or  th 
are  not  in  alignment  with  each  oth 
lastly,  that  the  key  shakes  in  itsmorti 
does  not  embrace  the  mandrel  acci 
Suppose  now  that  a  good  chnck  lath 
solid  bed  has  been  obtained,  we  sho 


whether  it  has  a  flywheel  ■ 

stand  :  but  when  we  have 

of  it  we  will  show  the  best  way  of 

The  question  is  how  to  use  it. 


■-.»:. 


GERARD'S  NBW  TEXTILE  THR: 

IMPROVEMENTS  in  the  mannfac 
textile  threads  from  viscous  or  party  I 
have  been  recently  patented  in  this  con 
behalf  of  M.  Gerard,  of  11,  Rue  Louisle 
Paris,  Threads  or  filaments  of  gelati 
other  viscous,  pasty,  or  glutinous  matte 
under  certain  conditions  of  liquidity  si 
peratnre,  be  formed  by  drawing  toe  m 
oomposing  them  out  from  the  mass,  bj 
of  a  brush  for  example.  Glass  has  been 
spun"  into  threads;  but  theobje 
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Occnltationa   of  Fixed  Stan  by  the  Moon. 


II 


Jupiter's  Satellites. 


H 


u 

16 


Bo  Eclipse  ;  Oo  Occupation  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  of  Shadow  ;  D  Disappear- 
ance ;  B  Reappearance  ;  I  Ingres*  ;  E  Egress.  The  printing  of  a  phenomenon  in  italiti 
indicate*  that  it*  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or 
by  Jupiter's  proximity  to  the  horizon. 


i   constant  at 


II 

Right 
Ascension. 

Declination 
South. 

Souths. 

h.    m. 

h,    m. 

1 

13  493 

4     37-3 

8      7  0  p.m. 

t 

12  49-6 

i    35-9 

7    47-0    „ 

11 

12  494 

4    350 

7    27-3    „ 

is 

12  49-3 

4     346 

7      76     „ 

91 

12  493 

4     34-6 

6    47-8    „ 

X 

12  494 

1    36-2 

6    28'2    „ 

From  which  it  will  be  Men  that  Uranus  will 
remain  almost  stationary  on  a  line  joining 
Spica  and  y  Virginia.  Hie  conjunction  with 
Kara  at  6  a.m.  on  the  7th  has  been  referred  to 
■under  the  bead  of  that  planet. 


is  in  risible. 


Neptnne 


Shooting  Stars 
Are  not  common  in  June,  bat  may  be  looked 
for  from  the  4th  to    the  13th  (especially  on 
.the  6tb),  and  between  the  10th  and  the  28th 
notably  on  the  20  th. 

Greenwich  Mean  Time  of  Southing  oi 
Eiafct  of  the  Principal  Fixed  Stare  on 
the  Hia-ht  of  June  let,  18S8. 

Star.  Sooth*. 


Arcturus 
a  Libra 


9    ♦ 


9  27  25-44 

as -OS 

10  H 

SS-34 

10  65  23-24 

11  3! 

8-79 

12  25 

55-75 

12  4G 

1-10 

Antaree 

a'Herculii      ... 
■  Ophiocbi 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Soothing  of  either  of  the  stare  in  the 
aboTO  list  for  any  other  night  in  June,  as  also 
that  of  determining  the  local  instant  of  its 
Transit  at  any  other  station,  will  be  found 
p.  m  of  Vol,  XLVI. 


GEARING-— XV. 
Helloal  Wbeele. 

SINCE  helical  bevels  appear  to  many  to  pre- 
sent   greater    difficulties    than    the  spar 

heels,  I  will  conclude  the  sabjeot  of  these 
gears  in  this  article  by  explaining  the  method 
of  their  construction,  which,  though  slightly 
more  difficult  in  practice,  is  not  so,  in  principle, 
than  that  of  tbo  spur  gears. 

If  we  consider  a  moment  we  see  that  bevel 
gears  might  be  stepped  with  the  same  results 
as  the  spurs,  the  difference  being  that  the  dis- 
tances between  the  contiguous  steps  will 
diminish  as  the  common  centre  of  the  wheels 
is  approached.  Then  evidently  these  steps  can 
be  merged  into  helical  lines.  The  basis,  there- 
fore, of  helical  btvels  is  the  development  of 
screw  lines  on  a  conn  instead  of  on  a  cylinder. 

In  Figs.  103, 104,  let  A  represent  the  diameter 
of  the  base  of  a  oone,  B  its  slant  height, 
and  C  its  vertical  height.  Divide  A  and  C  into 
the  same  number  of  equal  parts,  in  this  case  18. 
To  save  confusion  take  only  the  divisions  3,  6, 
9,  12,  16,  18  in  Fig.  104,  and  project  each  of  the 
IS  radial  divisions  in  Fig.  104,  which  cut  the 
lines  3,  B,  9,  12,  15,  18  in  that  figure,  down  to 
Fig.  103.  Then  the  successive  points  of  inter- 
section a,  a,  n,  d,  e,/,  and  a',  #,  o',  a",  <t,f,  will 
give  the  carve  of  right  and  left-handed  helical 
fines  on  the  cone.  The  combination  of  the  two 
corves  to  form  double  helical  teeth  Uthenqoite 
apparent   from   the    lines    filled    in   in   both 

In  Fig.  105  is  shown  the  complete  develop- 
ment of  a  double  helical  bevel  wheel.  It  is 
seen  that  we  do  not  carry  the  development  of 
Figs.  103,  104,  into  actual  practice  any  mere 
than  we  did  In  the  case  of  the  spar  wheel, 
Figs.  101,  102,  p.  207.  But  we  take  a  sectional 
elevation  of  the  wheel,  Fig.  105,  A',  and  obtain 
the  tooth  shapes  as  in  ordinary  bevel  gear, 
with  this  addition— that  the  tooth  shapes  on 
the  middle  section  0  O  are  also  required.  For 
the  methad  by  which  projections  of  bet el-wbcel 
teeth  are  obtained  see  Art.  IX.,  Vol.  XXXVII., 
p.  600.  The  larger,  middle,  and  lesser  diameters, 
with  their  appropriate  tooth  shapes,  are  pro- 
jected at  ABC,  DBF,  OH  I,  respectively,  and 
their  projection  again  to  the  wheel  shown  in 
elevation  above  is  abundantly  clear,  the  . 


reference  letters  indicating  the  tooth  point;, 
pitch  lines,  and  roots. 

Now,  it  is  qnite  evident,  without  further 
illustration,  that  precisely  the  same  principle! 
of  construction  are  involved  here  as  in  theeass 
of  helical  spur  wheels.  When  making  pattens. 
therefore,  we  have  only  to  determine  the  ang[« 
of  teeth  according  to  the  condition  stated  in 


Pi.  AH 


moHT  view 


lost — namely,  that  the  contact  of  one  , 
of  teeth  shall  commence  as  the  previous  pair 

leaving,  and  that  the  centre  lines  of  tat 
teeth  in  any  section  shall  be  radial.  The  testa 
are  therefore  marked  oot  on  the  planes  A  BC, 
D E  F,  GHI,  and  the  flanks  worked  acron 
from  one  set  of  lines  to  the  other,  the  twist 
peculiar  to  the  screw  outline  being  develops! 
daring  the  working  through, 

In  no  instances,  so  for  as  I  am  aware,  in 
complete  patterns  made  foi  helical  bevel- 
wheels,  whether  their  beval  is  little  or  much. 
but  always,  I  believe,  such  wheels  are  mad* 
by  machine.  As  they  have  never,  to  my  know- 
ledge, been  described,  I  pnrpose  showing  in 
what  manner  the  tooth  blocks  for  helical 
wheels,  both  for  spur  and  bevel  gears,  are  CO 
struoted. 


d     ■        0         ,    d 

J  ■    -^-J I 

N\   \\     V\\         C 


we  note,  in  reference  to  the  ramming-np  o(tk 
inter-tooth  space,  that  the  ramming  must  c i '"  ~ 
be  done  from  the  front,  as  at  a,  or  the  rajs 
most  follow  the  oblique  direction  of  thorns 
b,  and   afterwards   that    of   e.      .' 
does  not  follow  precisely  either  line  o     h 

but  is  held  somewhere  between  t   s>sn 

Still,    in    the   main  it  is  desirable   t 

aer  sbould  be  able  to  follow  the  di 

b  and  o.    It  is  then  clear  that  when  r 

\  that  portion  of  the  tooth  on  the  left  f 

i  would  be  so  much  in  the  way  as 

vith  the  action  of  the  rammer. 

ilocks  are  often,  though  not  always, 

along   the  line  A  A.    So  that  belicaj     xss> 

blecks  consist  usually  of  three  portion  Mijls* 

.  and  a  backing  D,  and  B  is  tern 

being  rammed,  as  shown  in  Fi 

)  extent    this   practice    depei 

on  of  the  shops  ;  partly,  howe 

pendant  on  the  angle  of  the  tee 

coarse    pitch,    and    therefore,   of 

spaces,  and   n'   shallow  depth, 

rammer'     ■  dividing   Uie    ' 

part  : vision  of  the  I 

Ml  neoSFSary. .     in  any  case, 

Vifa,  10C  and  107  show  how 
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fien  the  line  C'  gauged,  aftorwarda  the  bevels 
JC  t  and  i  e'  are  worked.  Thus  we  get  an  exact 
section  of  the  wheel  face  corresponding  with 
the  tooth  roots,  and  to  thin  we  can  attach 
teeth  in  any  suitable  way. 

Fig.  110,  then,  illustrate!  the  marking  out  of 
the  bod;  of  a  block,  which  would  be  equally 
applicable  to  an  ordinary  or  to  a  helical  bevel. 
Fig.  ltl  carries  us  further,  showing  the  actual. 
jointing  of  a  helical  block.  The  fitting  of  the 
dovetails  and  the  joint  through  the  middle  line 
would  be  done  before  the  bevels  were  cut,  so 
that  this  ia  clear  enough.  Passing  to  the  teeth, 
and  comparing  the  lines  in  Fig.  Ill  with  those 
in  Fig.  100,  the  coincidence  between  the  two  is 
seen.  Therefore,  having  fitted  and  glued  rongb 
blocks  for  the  teeth  on  the  worked  block,  whose 
outline  and  mode  of  jointing  is  that  of  Fig.  Ill, 
we  can  obtain  all  the  points  indioaUd  by  the 
reference  letters  corresponding  with  the  pitch, 
point,  and  root  lines  upon  the.  three  dia- 
meters of  the  wheel.  Here  the  jointing  of 
the  block  in  the  middle  line  facilitates 
the  marking  out,  by  furnishing  faces  upon 
-which  the  middle  dimensions  can  be  marked 
directly.  We  have  a  centre  line  on  the  block, 
and  knowing  the  angle  to  be  given  to  the 
teeth  it  is  quite  easy  to  take  off  the  tooth 
centres,  their  angle,  and  their  profiles  from 
Fig.  109,  and  transfer  them  to  the  block. 
"Working  the  profiles  from  one  face  to  another, 
such  amount  of  twist  as  will  be  natural  to  the 
wheel  will  be  developed  in  working  them 
through  with  gouge  and  ohisel — that  is,  if  we 
bear  in  mind  to  make  the  centres  of  the  teeth 
on  each  section  truly  radial.  J,  H, 


MR.    B0TS'     EXPERIMENTS     WITH 
SOAP   BUBBLES. 

THE  paper  in  which  Mr.  0.  V.  Boys,  A.R.S.M., 
demonstrator  of  physios  at  the  Soil  ace 
Sohools,  South  Kensington,  described  his  expeti- 
nunts  with  soap-bubbles  before  the  Physical 
£oniety,  has  been  published  in  the  FhiloiopMaii 
Iftgaiiut,  and  we  make  the  following  extracts : — 
Bnuyont  is  familiar  willi  the  fact  that  a  sosp- 


bnbbls  may  be  supported  o: 

"  baize  or  wool  without  oo „ 

th  tbs  material;  it  is  alio  well  knot 

.bbles  supported  on  the  pipes  from  which  they 

t  blown,  or  on  rings,  may  be  pressed  or  knocked 

together  with  auoh  violence  as  to  materially  alter 

"-  iir  shape,  and  yst  they  do  not  corns  into  real 

itaet ;  then  is  a  film  of  air  between  them  which 

,y  are  unable  to  squeals  oat.    This  film,  though 

n  to  ordinary  tests,  is  so  thick  that  the  oolonrs 

Newton's  rings  are  only  seen  when  one  of  the 

bhles  is  very  small,  so  that  the  air  is  squeosed 

;  the  mote  readily.    If  the  pressure  ia  increased 

as  to  make  a  rsal  contact,  the  bubbles  both 

itantly  bnrst.    That  this  pressure  may  be  mads 

great  before  the  true  contact  takes  place  will  be 

shown  ia  a  variety  of  ways  hereafter ;  bat  the 

following  simple  experiment  makes  it  very  evident 

that  the  air-film  will  prevent  the  contact  of  two 

soap-films  that  are  pressed  together. 

Exp.  1.— Blow  a  bubble  about  °om.  (3'5in.)  in 
diameter,  and  place  it  on  a  ring  with  a  diamstsr 
of  about  Tom.  (2|in.l  This  babble  may  be  pulled 
or  pushed  through  the  ring  by  means  of  a  smaller 
wire  ring  which  serves  as  a  handle.  It  may  be  so 
adjusted  that  the  weight  of  the  ring  will  not 
poll  it  through.  Then  a  ring  larger  than  the 
bubble,  carrying  a  plane  film,  can  be  used  to  pusb 
it  up  and  down  through  the  ring,  and  yet  the  two 
films  do  not  tonoh  (Fig.  I). 
Exp.  2.— Blow  a  babble  on  the  lower  side  of  thi 

;  to  'the'  ... 
itil  as  great  a  drop  i 
can  safely  be  carried  has  accumulated.  Then  pass 
Che  end  of  Che  pipe  through  the  upper  lids  of  the 
bubble,  and  blow  another  inside,  but  take  oare  in 
this  ease  to  have  no  axoesa  of  liquid.  When  the 
inner  babble  is  about  twioe  as  large  as  the  outer 
one  was  at  first,  remove  the  pipe  with  a  rapid 
movement.  The  inner  one  will  now  fall  gently 
and  rest  within  the  outer  one,  the  heavy  di 
pulling  the  think  part  of  the  outer  bubble  out 

one.    The  air  of  the  outer  bubble 


than  two  or  three  millimetres  (Fig.  2). 

The  great  pressure  whioh  the  air-film  will  carry 
is  well  shown  by  the  next  experiment,  which, 
moreover,  Is  more  easily  carried  out  than  the  last. 

Exp.  8.— Proceed  a*  in  the  last  experiment,  but 


instead  of  making  a  large  drop  on  the  first  bubble,, 
hang  on  a  moistened  ring  of  wire  rather  smaller 
than  the  fixed  ring.  This  ring  should  be  weigh'*! 
until  it  pnlls  the  bubble  so  much  ont  of  snaps  test 
a  tangent  to  the  eurve  at  the  points  where  the  61m 
meets  the  banging  ring  makes  an  angle  of  !</ « 
30°  with  the  plane  of  the  ring  (Fig;.  S).  A  babble 
may  then  be  blown  inside  and  allowed  to  drop, 
when  it  will  be  fonnd  to  rest  on  the  conical  teat 
provided  by  the  outer  bubble,  while  the  heavy 
drops  cf  liquid  are  kept  apart,  and  thus  there  is  no 
fear  of  contact  (Fig.  i).  These  drops  may  now  be 
both  removed  with  the  end  of  the  blowpipe ;  una, 
if  the  lower  ring  is  pulled  down  slowly,  it  will  bt 
found  that  the  inner  bubble  is  being  squeezed  out 
of  shape  until  it  becomes  a  beautiful  oval,  wails 
the  enter  babble  shows  the  effect  of  the  pressure 
by  a  correspond ing  enlargement  (Fig.  5).  If  the 
lower  ring  is  pulled  down  still  further,  the  outer 
bubble  it  simply  pulled  iu  half,  and  tbe  inner  ..-at. 
often  unbroken,  gently  fi 


tli.,1. 


This  si 


a  that  c 


would  be  immediately  broken.  If,  howsver, 
instead  of  pulling  the  ring  too  far.  it  is  held  in  tat 
position  shown  in  Fig.  6,  it  will  be  found  that  it  is 
possible  to  swing  tbe  pair  of  bubbles  round  snd 
round,  and  yst  in  spite  of  this  violent  treatmsit 
the  bubbles  refuse  to  touch  one  another.  Or.it 
the  lower  ring  is  cautiously  inclined  sud  polls! 
away,  the  outer  bubble  will  peal  off  it  and  remais 
attaohed  to  the  upper  one  only.  The  two  bubbln 
will  now  he  spherical  again,  but  there  will  be  ae 
heavy  drop  as  iu  Fig.  2.  The  air  of  tbe  outer 
bubble  may  be  withdrawn  as  before,  until  tbe  Me 
bubbles  are  barely  separate. 

This  experiment,  and  many  of  those  that  folio*, 
ma;  be  made  more  beautiful  by  using  tot  ths 
inner  bubble  a  solution  strongly  coloured  by 
fluoresces,  or  still  better  by  ursuine  (for  tot 
knowledge  of  which  I  am  indebted  to  Mr.  Hadss); 
then,  if  sunlight,  electric,  or  magnesium  light  it 
thrown  on  to  the  bubbles,  the  inner  one  appears  > 
brilliant  green,  while  the  outer  one  remains  clav 
as  before. 

The  power  of  the  turfuce-tension  to  do  work  is 
demonstrated  by  blowing  a  large  bnbhle  below  ths 
ring  and  hanging  on  the  weighted  ring.  If  now  s 
very  small  ling,  a  centimttre  or  more  ia  diametsr, 
is  placed  on  that  part  of  the  bubble  which  ii 
strstohed  across  either  ring,  and  then  the  pert 
within  the  small  ring  is  made  to  burst,  the  air  will 
esospe  through  the  small  hole,  and  ths  heavy  rin| 
will  be  lifted  until  it  comes  iu  contact  with  UK 
upper  one.  If  the  film  over  the  whole  of  tht 
heavy  ring  is  burst  instead,  the  ring  is  pulled  ap 


.       ig  is  be 
suddenly  that  _.  _ 
eye,  and  It   strikes   the   upper    ring  with 


o  follow  ii 


-itb  ib- 


that  the  noiss  it  loud  enough  to  be  hesri 

A  suspended  ring  affords  a  simple  and  accurals 
cans  of  measuring  the  surface-tension  of  tbeiosp- 
'ii.  A  plane  film  is  formed  across  a  fixed  hor.- 
tul  ring  and  a  light  smaller  ring  is  attached  Is 
film,  whioh  is  then  broken  within  tot 
—    — molar  film  only. 


the  plane  f 


Weights  are  then  hung  on  to  tne  suapenoaa  nag. 
until  the  angle  between  the  film  and  tbe  planes* 
this  rine  approaches  0UJ.  At  this  point  *qaui- 
brium  becomes  austable,  and  the  lower  ring  falls 
away,  but  now  both  rings  will  be  found  to  earn 
plane  films,  though  the  moment  before  neither  did. 
On  repeating  the  experiment  a  few  times  it  wU 
often  be  found  possible  to  nse  suoh  a  weight  last 
the  ring  will  hang  for  some  time,  but  will  gradeshy 
sink,  while  the  angle  referred  to  above  will  if 
proaoh  more  and  mors  nearly  to  90*  as  the  anrftss- 
tension  of  the  film  diminishes;  and  thus  the  etaot 
surface- tension  at  the  particular  muiuent  of  separa- 
tion may  be  found  by  dividing  weight  of  the  risg 
and  attached  moisture  by  twice  its  circumference. 
Sxp.  A.—  Bubbles  blown  with  coal-gas  are  lighter 
than  air,  and  rise.  If,  therefore,  an  inner  bnbolsis 
'  ir  and  gas  as  to  rise, 
"-  of  the  out* 

. thinnest  and  clearest  (Fig.  6).    A 

pair  of  babbles  blown  in  this  way  will  eomsiuiet 
last  an  hour  when  exposed  to  the  air  of  the  roots. 
The  inner  bubble  may  be  gradually  enlarged  by 
blowing  in  gas  until  ths  outer  one  cau  barely 
withstand  the  pull.  The  forma  assumed  assist 
— 'emely  graceful,  and 


large,  at  in  Fig.  6,  a  little  gas  is  gently  let  ir 
outer  bobble,  it  it  possible  to  to  adjust  ths  m 

of  gas  and  air  that  the  inner  will  float  eiths 

the  top  or  near  the  bottom  of  the  outer  bnbbls,  or 
aboat  tbs  middle,  as  may  be  desired  (Fig.  8).  If 
under  these  conditions  the  bubbles  are  left  undis- 
turbed, ths  richer  gas  above  the  inner  babble  wiD 
diffuse  into  the  poorer  and  heavier  gas  below,  asrf 
the  bubble  will  slowly  rise  Or  fall,  aocordinr  to  the 
relative  qusntitiet  of  gas  and  ait.  Their*™— 
through  the  film  is  well  shown  in  th*  a 


Exp.  6.— Blow  a  pair  of  bubbles, 


t, 
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rat  nuke  the  inner  babble  only  jut  light 
to  rut  against  the  top  of  the  outer  one. 

i  bell-jar  orer  ell,  mad  pm  a  stream  of  gat 
bell-jer  by  means  of  a  tub*  passing  tfa 

ubble  begini  .. 
dually  settles 

i  ihort  time  the  efleot  of  the 
•  both  bubblet  tending  to  enrich  the  gaa  of 
ir  babble  ii  made  evident  by  tbe  gentli 
of  the  inner  babble. 

6.— Into  *  large  inverted  bell-jar  poor  i 
oentity  ot  ether,  or  to  fill  the  j»r  with  th< 
quickly  wet  e  piece  of  blotting  paper  with 
ad  itend  it  on  edge  in  the  jar.    Remove  the 
ben  blow  a  babble  and  drop  it  into  the  ii 
bble  will  reet  on  the  ether  T.ponr  a*  . 
o  anhydride,  and  while  floating  the  mi 
■gitatiun  of  the  ooloure  of  the  film  will 
rue  bnbble  doea  notremain  floating  long 
e  level  i  it  gradually  sink*  Into  denier  and 
ayers  of  vapour  until  it  reaohct  the  bottom 
ce  on  the  way. 

7. — At  the  end  of  a  wide  tube,  whioh  has 
ilarged    at    tbe    lower    end,  blow  ■  large 

and  lower  it  gently  into  the  vapour  of 
olding  the  Soger  at  the  mouth  of  <  the  tube, 
few  aeooud*  it  will  be  found  difficult  to 
the  bnbble  by  means  of  the  tub*,  became 
:bt  ma;  have  become  sufficient  to  te 
ben  buoyed  up  by  the  air  only.  If 
i  luraisfnlly  it  will  hang  like  a  t__., 
-heu,  on  removing  the  Enger,  ■  light  may  be 
the  issuing  vapour,  wbica  will  burn  like  a 

burner.  If,  moreover,  the  bubble  full  of 
.pour  is  held  in  a  brilliant  light,  the  ibadow 
■w  the  ether  vapour  oozing  through  tbi  "'- 
ing  away  in  a  heavy  atream  (Pig.  10). 
8. — Blew  a  bubble  with  oxygen  gat  in 
ailed  wilh  ether  vapour;  on  taking 
uot  of  the  vapour  and  carrying  it  to  a 
xplode  with  aloud  report.  Sufficient  vi 

to  make  the  mixture  violently  eiploali 
9.— The  weight  of  the  air  ii  well  thown  by 
;  a  bubble  with  gaa  on  s  ring  and  then  tr~ 
jlow  an  air-babble  within  it  (Fig.  11).  Tl 
ubble  ii  then  pulled  oat  in  a  pear  shape,  and 
m  breaks  away  from  the  pipe  uii  account  o' 

10.— If  Exp.  4  be  repeated,  bat  instead  of  i 
axed  ring  a  light  aluminium  one  be  used 
to  which  ii  tied  a  long  pieoe  of  thread 
□ay  have  a  sheet  of  paper  at  tbe  end,  then 
ile  combination  will  float  and  rite  in  the 
D  though,  aa  in  Fig.  7,  practically  the  whole 
buoyancy  it  due  to  the  gu  in  the  inner 
In  tbi!  cue  the  Inner  bubble  is  the  hag 
loon,  tbe  outer  bubble  it  the  netting,  --* 
E  and  the  thiugt  carried  by  It  are  the 
cats  the  power  of  the  oir-ulca  to  reiiat 
the  two  films  it  more  evident  than  aver, 
the  former  figures  6,  7,  or  9  are  carrying  a 
■g  and  thread,  aa  described,  it  it  possible 
table  pull  at  the  thread  to  release  the  pair 
ales,  which  float  away,  one  inside  the  other, 
.e  ceiling  briogt  the  experiment  to  a  oon- 

II.— If  the  inner  bubble  of  Pig.  6  is  made 
.than  the  ring,  tbon  the  oorretponding  e~ 
it  to  that  represented  in  Fig.  5  it  shown  _ 
The  small  sphere  will  alwayi  roll  to  the 
md  of  the  outer  bnbble,  which  may  br 
>ut  to  the  cylindrical  form  and  be  incline! 
way.  Thlt  modification  of  the  other  ex 
■t  was  tuggested  by  Mr.  Nawth,  to  whom  I 
wn  the  previous  combinations. 
12.— An  experiment  which  it  easily  psr- 
thows  in  a  striking  way  how  the  air-film 
being  broken.  If  a  pair  of  bubbles  are 
aa  shown  in  Pig.  4,  and  tbe  vibrating 
of  a  large  tuning-fork  are  brought  quite 
the  line  where  one  bubble  retts  upon  the 
<ith  films  will  take  np  the  movement  of  tbe 
ad  a  point  of  light  reflected  by  the  two 
i  teen  spread  out  into  a  pair  of  rings,  to 
ia  the  motion— yet  the  111  mi  do  not  touch. 
rdly  possible  to  suppose  that  the  two  film* 
as  close  together  where  the  movement 
is  in  other  parts  ot  the  line  of  support;  if 
id  to  separate  they  form  an  exception  to  the 
rule  that  a  vibrating  body  attracts  ah 
n  the  immediate  neighbourhood.  In  Hue 
)  inner  bubble  is  heavier  than  the  air  in  the 
re,  both  because  of  the  weight  of  the  film 
compression  of  the  air  within  dne  to  its 
But  if  the  tame  experiment  is  tried  when 
er  bubble  is  lighter  than  the  air  in  the 
ue,  ae  it  may  be  by  holding  one  of  the 
:loto  to  the  highest  point  of  the  babble* 
in  Fig.  6,  or  when  either  babble  is  heavier 
er  than  air,  the  tune  retult  will  be  found 
ubblet  will  refute  to  toaoh  one  another, 
13. — A  spherical  bnbble  may  be  dropped 
i  of  tbe**  troughs  and  rolled  from  end  to 
say  be  taken  out  of  one  trough  and  dropped 
ither,  or  the  frame  ma;  be  held  with  its 
ticel,  when  the  bubble  ma;  be  dropped  Into 


the   triangular  pit,  where,  however,  it  wll 
remain  long. 

Erp.li.-~tt,  inttead  of  a  single  helix  of  wire, 
two  hslioet  are  fixed  to  the  same  axis,  bnt  not  quite 
symmetrically,  so  that  in  any  part  the  wire  0*  — 
helix  is  nearer  that  above  it  than  the  on*  I 
two  helical  rilmt  will  not  be  formed,  bnt  (her 
be  a  single  one  in  an  intermediate  position,  I 
will  be  joined  to  tbe  two  wire  screws  by  a  pair  of 
conical    so  row -surfaces,  Ihele    forming    witb   **— 

true  terew-inrface  a  tcrew-shaped   trough 

wiiich  bubbles  may  be  rolled  or  np  whioh  they 
may  be  wound,  as  water  ia  wound  up  by  a  tcrew- 
pump  (Fig.  18).  Farther,  if  a  eerie*  of  tmall 
bnbblei  er*  blown  along  the  helical  ed(, 
which  the  three  filmt  meet  at  angles  of 
120",  a  spiral  staircase  Is  mude  of  soap- 
film,  down  whioh  a  bnbble  will  run  one  or  two 
ttept  at  a  time,  and  from  which  it  will  etoapc  un- 
injured when  it  reaches  the  bottom.  Of  oourse, 
bubbles  lighter  than  air,  ia  tbe  tame  way,  will  rest 
against  the  lower  tides  of  a  trough,  or  roll  up 
instead  of  down  tbe  screw-turface. 


Exp,  1 


-One    i 


rolling  of  bubbles  is  the  chief  feature  it  worth  de- 
scribing. Three  ringt  of  wire,  seen  in  teotion  in 
Fig.  14,  are  joined  together  by  wirea,  thown  dotted, 
and  are  carried  by  a  central  axil,  which  may  be 
made  to  rotate.  After  this  frame  hat  been  dipped 
in  the  solution  of  soap,  and  the  three  radial  planes 
broken,  it  U  found  to  carry  a  circular  trough,  into 
whioh  a  series  of  bubbles  may  be  dropped,  while  at 
the  tame  time  tbe  frame  ma;  be  kept  rotat'  ~  " 
that  the  bubblet  are  rolling  round  and  ronn 

marbles  on  the  rim  of  a  tolitaire- board.    A 

spending  frame  might  possibly  be  made  of  light 
wire,  which  after  dipping  would  rest  on  the  bubblet 
in  the  firtt  frame,  that  forming  a  working 
model  of  tbe  ball-bearing.  I  have  not,  howtver, 
tuoeeeded. 
Fig.  16  tbows  a  convenient  apparatus  for  pro- 


witb  a  supply  of  oxygen  which 
it  employed  to  blow  the  spherical  bobble  shown 
by  tbe  dotted  circle.  According  to  the  position  of 
the  screw  d  this  bubble  will  be  larger  or  a:  " 
before  it  comas  in  contact  with  the  ring  h, 
it  held  down  by  the  loose  weight  tc.  The  gas-tip 
is  then  immediately  turned  off,  and  the 
raised  by  th*  action  of  the  weight  eV until  th« 
t  brings  the  movement  to  a  itop.  Thus  the 
of  the  cylinder  depend*  on  the  lorew  t,  wl 

volume  le  determined  by  the  screw  <i,  and  so 

ir  degree  of  stability  it  found  mi  table  can  t 


Sroduoed   as  often   a*   may    be    required.    Thi 
■s  of  the  mag   -•'-■"< 
Itvel  of  th*  line 


of  the  magnet  should  be  planed  at  about 
.   of  the  line  pp. 
There  it  one  other  property  of  a  pair  of  soap- 
films  retting  against  oae  another,  bnt  not  in  con- 
tact, to  which   I  hav*  not  referred.    In  a  lecture 


clean  will,  if  directed  to  aa  to  meet  one  another 
a  tmall  angle,  be  reflected  again  and  fall  as  two 
separate  jits,  never  really  coining  into  contact  at 
alt  If  the  water  la  not  perfectly  clean,  the  experi- 
ment will  not  succeed.  He  showed  that  such  a 
pair  of  mutually  reflected  jet*  form  a  very  deli- 


cate electroscope,  io  that  if  a  piece  of  excited 
aealiog-wax  is  held  even  at  a  considerable 
distance  they  instantly  oosletce.  At  the  two  jett 
in  bit  experiments  and  tbe  two  bubbles  in  those 

apart  by  a  thin  film  of  air,  1  expected  to  find  ejjair 
of  babbles  attached  to  two  ringt  in  the  lameiwey 

r  of  b'ul 

as  shown  in  Fig.  16,  and  the  cover  of  a  small 
electrophorue  ia  raised  even  at  some  yardt  distance, 
instantly  tbe  two  bubbles  coalesce,  aa  seen  in  Fig.  17, 
but  do  nut  burst,  at  they  have  hitherto  been  found  t» 
do.  Or  if  the  two  rings  are  connected  with  a  key 
and  a  single  bichromate  eell  to  that  wben  tbe  key 
it  not  preeced  the  ringt  are  connected  together,  bat 
when  depressed  they  form  tbe  terminals  of  the 
cell,  then  at  tbe  moment  of  making  the  contact  the 
babbles  unite  because  the  electrostatic  altraction 
between  tnrfacet  to  very  close  together  it  able  to 
squeeze  out  the  air,  which  mare  pressure  had 
hitberto  failed  to  do. 

Exp.  17. — Bearing  in  mind  how  exceedingly 
delicate  this  is  ai  a  test  of  difference  of  potential, 

The  cover  ot  the  electropboms  may  be  brought  so 
clone  to  ths  side  of  the  bubbles,  shown  in  Fig.  1, 
at  to  pull  them  completely  out  of  shape,  and 
yet  the  outer  film  so  completely  soreeus  the 
inner  from  the  electrical  action,  even  though 
the  inner  one  is  to  all  appearance  in  contact 
with  th*  outer  one,  that  there  is  no  difference  of 
potential  between  them,  and  so  the  film  of  air  ia 
not  destroyed.  I  do  not  know  any  experiment 
which  to  clearly  shows  aa  thil  that  electrical  force 
is  confined  to  the  absolute  surface  of  a  conductor, 
and  is  not  felt  at  any  depth  within  it,  however 

E-p.  IS. — One  more  experiment,  which  ii  a  com- 
bination of  these  two,  is  worth  performing.  If  one 
of  tbe  bubbles  of  Fig.  16  is  replaced  by  the  com- 
bination shown  in  Fig.  4  while  th*  other  remains 
as  before,  and  if  tbe  cover  of  the  eleatropborut  it 
raised  anywhere  in  the  neighbourhood,  imintdiutely 
the  two  outer  films  join  and  bsoom*  one,  while  the 
inner  bubble,  undamaged,  and  the  heavy  ring  slide 
down  to  the  bottom  of  the  now  enlarged  single 
bubble,  and  give  rise  to  the  form  shown  in  Fig.  IK. 

I  am  perfectly  sensible  of  the  fact  tbst  these 
experiments   lie  very  oloiely  on    that   ill-defined 

in  which  th*y  illuttrate  the  action  of  certain  forces 

may  be  sufficient  excuse  for  my  showing  numbers 

of  the  Physical  Society  what  cannot  fail  to  remind 

of  them  of  their  nursery  days. 


Tbe  solution  that  I  hav*  oted  Is  oomposed  of 
1  part  by  weight  oleate  of  *oda  and  40  parti  of  dis- 
tilled water.  These,  when  solution  is  complete, 
are  well  mixed  with  one-third  the  volume  of  gly- 
cerine and  left  for  a  weak  to  settle  in  stoppered 
bottles.  The  liquid  is  then  siphoned  off  from  th* 
impurities  which  have  risen  to  the  aurfaoe  aasi 
clarified  with  a  few  drops  of  ammonia.  The  taitk 
wire  ring!  and  frame*  are  made  of  tinned  iron  wire 
It  millim.    (So.   17  B.V7.G)   in  diameter,   wall 
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cleaned  with  emery-cloth.  The  thin  wire  rings 
may  be  made  of  any  thin  wire,  bnt  aluminium 
about  i  millim.  (No.  25  B.W.G.)  in  diameter  does 
well.  I  have  found  it  necessary  to  make  a  blow- 
pipe with  a  trap,  aa  shown  in  Fig.  19,  to  catch  con- 
densed moisture,  whioh  is  apt  to  cause  a  failure  if 
it  mixes  with  the  bubble.  The  diameter  of  the 
mouth  is  7  millim.  (0  28in.).  For  detaching  small 
light  bubbles,  a  pipe  with  a  smaller  mouth  should 
be  used.  When  both  gas  and  air  are  used  in  any 
experiment,  and  it  is  neoessary  to  regulate  the  pro- 
portions very  carefully,  it  is  well  to  have  a 
T-piece  attached  to  the  blowpipe,  so  that  either 
gas  or  air  may  be  blown  or  stopped  at  pleasure. 


THE  CRANE'S  STORY. 

I  WAS  never  anything  but  a  orank,  and  although 
the  world  is  not  yet  ready  to  do  without  me,  I 
never  had  credit  for  all  the  help  I  have  given  it. 
one  reason  being  that  no  two  persons  ever  agreed 
as  to  how  muoh  I  did  help.  Because,  although  I 
was  most  willing  to  work,  I  was  never  two  seoonds 
at  a  time  in  the  same  mind,  and  if  I  did  come 
round  to  the  same  point  pretty  often,  I  did  not 
stay  there  long  enough  for  my  friends  to  agree  as 
to  just  what  I  was  doing.  I  was  so  uncertain  in 
my  movements  that  some  gave  me  up  and  tried  to 

Eet  around  without  me.    But  they  generally  came 
aok  and  asked  my  help  again. 
I  am  of  a  very  old  family,  although  I  did  not 
set  up  a  family  name  until  a  century  or  so  ago, 


Fia.  l. 


/uc// 


Fie.  3. 


when  somebody  tried  to  tie  me  to  a  steam-engine 
with  a  patent,  which  so  disgusted  my  friend  Watt 
that  he  sought  help  from  a  sun  and  planet.  But, 
dear  me,  I  turned  a  potter's  wheel  or  pulled  water 
1  out  ei  a  well  ajres  before.  Of  late  years,  by  going 
into  partnership  with  steam,  we  jointly  do  more 
work  than  all  the  rest  of  the  world  put  together. 
I  suppose  steam,  being  younger  and  more  pushing 
than  I  am,  is  the  reason  he  gets  all  the  credit  for 
what  ire  jointly  do.  — *-~. 

Time  was  not  long  ago  when  it  took  me  and 
steam  and  101b.  of  coal  to  get  a  horse-power  per 
hour.  Latterly  I  and  steam  have  snoosodod  in 
getting  a  horse-power  per  hoar  out  of  less  than  21b. 
of  coal.  I  propose  to  show  where  I  think  my  help 
came  in,  and  will  try  to  explain  on  a  line  of  general 
averages,  leaving  out  fractions,  and  will  argue  my 
by  comparison  of  leverages. 


results  as  it  can  be  in  three  or  four  cylinders.  But 
as  experience  shows  to  the  contrary,  and  as  a  single- 
oylinder  engine  with  one  orank  and  a  four-cylinder 
engine  with  four  cranks,  both  using  the  same 
weight  of  steam,  and  both  supplied  from  the  same 
boiler,  show  different  results,  it  looks  as  if  the 
cranks  had  something  to  do  with  it.  In  the  follow- 
ing diagrams,  Fig.  1  shows  a  orank  supposed  to  be 
(Tin,  throw,  beneath  whioh  is  a  oylinder  in  whioh 
the  piston  moves  back  and  forth  12in.  each  way,  to 
suit  the  crank-pin ;  while  the  piston  travels  2ft, 
the  crank-pin  travels  8  ft. 

Fig.  2  shows  a  crank-pin  advanced  one-third  of 
its  travel  from  one  dead  centre  to  the  other. 

In  about  this  position  a  1,0001b.  pull  on  the 

Eiflton  by  the  steam  will  balanoe  a  1,0001b.  weight 
ung  on  a  pulley  whose  oiroumferenoe  is  equal  to 
the  two  strokes  of  the  engine— in  other  words,  a 
pulley  on  whose  rim  a  belt  would  travel  as  many 
feet  in  a  given  time  as  the  piston  did.  This  I  term 
the  par  line.  It  is  the  line  where  the  leverage  of 
the  orank  is  equal  to  the  power  of  the  engine. 

The  diagram  also  shows  that  about  £  the  pull  of 
the  piston  is  expended  on  £  the  travel  of  the  orank 
pin,  and  this  wnen  the  power  of  the  orank  pin  is 
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There  are  those  who  claim  thai  steam  oan  be 
gjquaaded  in  a  single  cylinder  with  the  same  good 


Bo  the  net  power  from  No.  1  k  100  less  tS  ■  CI 
on  50in.  m  8,8001b,  push  on  orank. 

The  same  steam  in  next  stage  fills  half  of  5o.  * 
and  half  of  No,  8  with  six  volumes  and  161b.  pres- 
sure.  This  is  sixteen  back  on  the  lOOin.ofXo.2 
and  sixteen  forward  on  the  200in.  of  No.  5,  giving 
a  pull  to  the  good  from  No.  2  of  1,6001b. 

The  same  steam  then  goes  into  the  half  of  No.  3 
and  half  of  No.  4,  having  twelve  volumes  and  81b. 
pressure. 

This  is  81b.  back  on  the  200in.  of  No.8,whiea 
has  sixteen  forward  on  it,  so  then  is  8  on  200 
m  1,6001b.  to  the  good  from  No.  8. 

As  there  is  no  back  pressure  on  No.  4,  it  has  tht 
good  of  the  whole  81b.  on  the  400in.  «  8,2001b. 

This  is  a  total  force  above  back  uiossais  of 
8.300  +  1,600  +  1,600  x  3,200  -  9,700  applied  to 
tne  four  cranks  when  they  are  at  their  beat  point 
of  leverage. 

To  get  the  same  expansions  in  a  single  cylinder, 
it  must  have  400in.  of  piston  area  same  as  No.  4  ia 
the  multioylinder,  and  the  steam  most  be  out  off  at 
A  of  the  stroke.  This  would  be  when  the  piston 
has  advanced  fin. 

Put  in  the  800in.  and  out  off  at  fin.  Then  at 
l}in.  it  would  be  601b.,  at  8in.  advance  it  ia  261k, 
at  6in.  advanoe  it  is  12|lbn  and  the  orank  is  at  best 
point. 

This  12tlb.  on  the  400in.  of  piston  ia  bnt  6,0001b. 
of  push  on  the  crank  at  right  angles  against  the 
9.7001b.  of  push  on  the  cranks  in  same  position  ia 
tne  other  engine. 

Soon  multioylinder  engines  are  not  generally 
made  with  cranks  opposite  eaoh  other  and  win 
flywheels ;  bnt  it  is  the  fair  way  to  oompare  the 
two  systems.  All  questions  of  varying  tempera- 
ture and  mechanical  arrangements  of  valves  an 
also  in  favour  of  the  four  or  more  cylinder 
engines  for  1601b.    boiler    pressure,  ana  mart 

2 'finders  would  give  better  results  stilL— G.  E 
DWABDS,  C.B ,   in  Scientific  American  8ffU- 
ment. 


above  par.  The  orank  pin  has  to  pull  the  same 
load,  the  |  of  its  travel  below  par  as  it  has  when 
it  is  above  par,  and  only  has  half  the  steam  to  do 
|  of  the  work,  and  that  half  when  it  has  the  least 
power  to  help. 

Let  us  oompare  a  single-cylinder  engine  used 
expansively  with  one  of  four  cylinders,  using  the 
same  weight  of  steam  in  eaoh  and  getting  the  same 
expansion.  Say  the  four  cylinders  have  piston 
areas  of  60ul,  100in.,  200  in ?  and  400in. 

We  arrange  the  cranks  alternately  opposite  eaoh 

other  (and  use  flywheel  in  both  engines).    Thus  in 

both  engines  when  the  crank-pin  is  at  its  best,  or 

at  right  angles,  the  pistons  will  all  be  about  in  the 

I  centre  of  the  cylinder*,  as  in  diagram  No.  8. 

As  cylinder  No.  4  with  its  400m.  has  eight  times 
the  volume  of  No.  1  with  its  60,  we  get  eight  ex- 
pansions, or  sixteen  if  we  cut  off  No.  1  at  half 
stroke,  which  we  propose  to  do ;  and.  starting  from 
the  boiler  with  300in.  of  steam  at  1001b.  pressure, 
we  will  follow  it  through  its  different  stages  in 
eaoh  oylinder  and  see  the  result,  and  refer  to 
diagram  No.  3. 

In  the  back  end  of  No.  1  the  steam  is  1001b.  on 
the  60uu,  and  is  one  volume.  In  the  seoond  stage 
the  same  inches  of  steam  fill  half  No.  1  and  half 
No.  2,  equal  to  three  volumes  and  831b.  pressure, 
whioh  is  back  on  No.  1  and  forward  on  tne  lOOin. 
'ofNo.2. 


HOW   TO   CATCH    AND    PREMRYI 
MOTHS  AND  BUTTIRFLI1B. 

THERE  is  no  part  of  our  country  in  what 
one  cannot  form  a  beautiful  local  lullsolha, 
and  any  young   person   who  wants  ai 
instruction,  ana   benefit  for  two,  throe,  or 
weeks   in   the  country  oan  find  all  in  eat 
butterflies  and  moths,  arranging  them,  andstadyiaj 
them  up. 

Provide  yourself  first  with  two  tools,  a  net  sals 
poison  bottle.  The  net  may  be  mads  of  any  lift* 
material.  I  find  the  thinnest  Swiss  muslin  be* 
Get  a  piece  of  iron  wire,  not  as  heavy  as  telegraph 
wire,  bend  it  in  a  oirole  of  about  lOinu  ilis  meter, 
with  the  ends  projecting  from  the  oirole  2m.  or 
8in.;  lash  this  net  frame  to  the  end  of  s  lists 
stiok4ft.or6ft.long.  Sew  the  net  on  to  thews* 
The  net  must  be  a  bag  whose  depth  is  not  qua* 
the  length  of  your  arm— so  deep  that  when  joe 
hold  the  wire  in  one  hand  you  oan  easily  rases 
the  bottom  with  the  bottle  (to  be  described)  in  us 
other  hand.  Never  touch  wing  of  moth  or  botssr* 
fly  with  your  fingers.  The  colours  are  ia  thedsstjr 
down  (as  you  call  it),  whioh  comes  off  at  a  toask 
Get  a  glass  bottle  or  vial,  with  large,  open  mesas, 
and  cork  whioh  you  oan  easily  put  in  ana  takeout 
The  bottles  in  which  druggists  usually  set  quintal 
are  the  most  convenient,  it  should  notbc  so  lanpj 
that  you  cannot  easily  carry  it  in  your  pocket 
Let  the  druggist  put  in  the  bottle  Jot.  of  eyasJai 
of  potassium ;  on  this  pour  water  to  the  depth  of 
fin.,  and  then  sprinkle  in  and  mix  gently  asi 
evenly  enough  plaster  of  Paris  to  form  a  tan* 
cream,  whioh  will  aet  in  a  cake  in  the  bottom  of 
the  vial.  Let  it  stand  open  an  hour  to  est  *addrr> 
then  wipe  out  the  inside  of  the  vial  above  tss 
cake  and  keep  it  oorked.  This  is  the  regskr 
entomological  poison  bottle,  used  elsewhere.  Aa 
insect  put  in  it  dies  quietly  at  onoe.  It  will  las 
several  months. 

These  two  tools,  the  net  and  the  poison  beta*, 
are  your  catching  and  killing  instruments.  Tos 
know  where  to  look  for  butterflies.  Moths  as 
vastly  more  numerous,  and  while  e^nalljrbeauttfsl, 
present  more  varieties  of  beauty  than  bnttsrmst 
They  can  be  found  by  daylight  in  all  kindi  cf 
weather,  in  the  grass  fields,  in  brush,  in  dati 
woods,  sometimes  on  flowers.  Many  spend  the  say- 
time  spread  out,  others  with  oloso  abut  wings  «s 
the  trunks  of  trees  in  dark  woods.  The  nigst 
moths  are  mors  numerous  and  of  great  varistfc 
They  oome  around  lamps,  aet  out  on  verandahs  n 
the  night,  in  great  numoera.  A  European  fatahs 
is  to  spread  on  tree  trunks  a  atrip  made  of  bfsfn 
sugar  and  rum,  and  visit  them  once  in  a  while  at 
night  with  net  and  lantern.  Catoh  your  moth  is 
the  net,  take  him  ont  of  it  by  cornering  him  whs 
the  open  mouth  of  your  poison  bottle,  so  that  yos 
secure  him  unrubbecU 

Now  comes  the  work  of  stretching TOurmotia. 
This  is  easy,  but  must  be  dona  oarsfully.  Provise 
your  own  stretching  boards.  These  earn  be  mass 
anywhere  with  hammer  and  nail  and  strips  of 
wood.    Ton  want  two  flat  strips  of  wood  sheet 
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Jin.    to    fin.    thick    and    Bin.    to    14in.    Ion 

uailni       parallel      to      -■.!■.■  Ii      Other      OQ      (in  iltn 
•trip,    tn    as    to     leave    a     narrow,    opsn    space 
between     the    twu    parallel     stripe.     Make    ti 
or  three  or  more  of  these,  with  the  slit  or  sps 
between    the    strips     of     various     widths,    1 
large  and  small  ninths  and  butterfliee.     Mike 
mui}  of  them,  with  as  various  widths  of  slit., 
yoni  cstohes  may  demand.    Take    your  moth  by 
the  feat  gently  in  jour    fingers,    put  a  lung 
down  through  hit  body,  set  tho  pin  down  in 
■lit  of  the  stretching  board,  so  that  the  body  of 
moth  will  be  at  the  t-.p  of  the  alit  and  tbe  wi 
can   be  laid  ont  Sat  on  the  boards  on  each  ■ 

Have  ready  narrow  slip*  of  white  paper.     Lay 

one  upper  wing  flat,  railing  it  gently  and  oaref  ully 
by  osrag  tbe  point  of  a  pin  to  draw  it  with, '  * " 
the  lower  edge  of  thit  upper  wing  is  nearly 
right  angle  with  the  body.  Pin  it  there 
pornrily  with  one  pin  carefully  while  you  dm 
tbe  ander  wing  to  a  natural  position,  and  pin 
Pot  ■  alip  of  paper  over  both  wings,  pinning 
end  above  tbe  upper  and  the  other  below  the  u 
wing,  thus  holding  both  wing*  flat  on  the  atn 
ing  board.  Take  ont  the  pins,  first  pnt  in  .__ 
wings,  and  let  the  paper  do  the  holding.  Treat 
the  opposite  wings  io  the  aama  way.    Put  as  many 

will  hold,  and  let  them  remiin  in  a  dry  room  for 
two,  three,  or  more  days,  aoeordiog  to  siie  of  moths 
and  dampness  of  climate.  Put  tbem  in  sunshir 
or  near  a  stove  to  hasten  drying.  When  dry,  Ul 
off  the  slips  of  paper,  lift  the  moth  out  by  the  p 
through  tbe  body,  ai.d  plane  him  permanently: 
your  collection.— Wm.  C.  PaiME,  in  JV.  I".  Jour.  > 

EMAILS  OF  BLACK3MITHWG.' 

Guard     Bowi  —  Swivela  —  Breech  Frames 
Refining   Iron  In  Forging-. 

WHENEVER  there  is  much  stock  to  be  r 
duced  and  got  into  definite  different  size 
tbe  operation  is  sasiest  peiforin-d  by  getting  it 
into  round  shapes,  for  reasons  already  explained  ; 


this  kind  may  be  often  n 
of  the  last  model  of  tbi 
ease  in  point.  This  was 
In  the  middle,  at  a  tri 
wards  flattened 


Tie  guard  b 


right  ai 


i    the 


bed  before  it  was  bent, 
larly,  the  wire  fur  the 
aall  trip-hammer  i 


forging,  this  i 
The  swivel  wi 

■truck  about  o 

the  atock  for  the  end',  being  cut  of 
length,  was  beaded  in  a  foot-vice,  ao< 
wedged  or  upset  to  the  right  length,  if 
it,  which  it  seldom  needed,  as  a  atop  was 
vise  at  tbe  last  heading  which  it  drove  ( 
and  got  gauged.  Tbe  swivel  was  also  fi 
fore  bending.  The  wire  was  clamp-mill 
The  process  of  olamp -mil ling    is   used  to  great 

advantage   in    finishing 

Mimd  and  of  small  dur 
or  grind,  and  not  of  snoh  shape  aa  to*  be  wire- 
drawn or  rolled.  "Bosses"  on  the  ends  of  braces 
which  are  either  to  be  drilled  orpnuobed  to  receive 
bolts  are  made  by  forming  balls,  which,  being 
fattened,  assnma  the  required  shape. 

In  the  piece  represented  by  Fig.  1  this  prinoipls 
was  carried  about  to  the  extremity  of  its  safe 
limits.  This  piece  is  the  breeoh-f  rams  of  a  breech- 
loading  rifle,  similar  to  tbe  Mulder,  but  hinged  on 
the  other  aide,  tbe  nap  of  this  turning  over  to  the 
Left  as  shown  in  Fig".  3  and  i.  Fig.  J  represents 
that  ride  view  of  the  frame,  with  the  cap  wh  iota 
baogss  over  it,  and  Fig.  4  shows  an  end  view  of  the 
ant  To  make  it,  a  piece  was  blocked  out  with 
(ho  trip  hammer  from  a  liftt.  round  bar  of  good 
broil,  into  the  shape  shown  in  Fig.  1. 

It  was  not  necessary  to  the  procurement  of  thii 
iron  that  anyone  should  invade  a  foreign  oountrj 
and  steal  the  process,  is  the  secret  of  cast  steel 
waa  filched  from  Huntsman  ;  fur  iron  of  very  ex. 

made  in  this  country  for  many  years. 

One  great  advantage  that  thit  method  of  work- 
ing the  stock  possesses,  moreover,  waa  that  a  good 


veld  ing 


a  taken 


a  weld  i 


solidly.    Th< 

working  hot  iron  have  but  a  vagce  conception  of 

treat,  it  is  in  the  pasty  condition  uf  psrtisl  disinte- 
gration. The  psrticlea  of  incandescent  iron,  wnioh 
form  the  fibre  of  this  spongy  mass,  hold,  in  its 
interstices,  all  the  foreign  matter  which  mar  he 
present,  diffused  in  a  gaseous  or  liquid  form,  which 
may  also,  perhaps,  Host  or  submerge  some  solid 


ir»  with  { 


foil  Of    K 


tarty 
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inld  rapidly  diaappear  by 
uf  equilibrium,  tbe  wet  going  to  the  dry.    In  on 
'.  out,  the  water  in  the  centre  has  to  trace 
hrough  a  very  intricate  labyrinth  among  1 

together  the  portals  of  the  passage  waya  are  n 
rowed  up,  and  the  exit  becomes  more  and  mi 
difficult. 

There  is   not   a  perfect  analogy   between  the 
ipongeand  the  hot  iron,  fur  there  is  something  in  the 
lot  iron  that  no  power  can  prevent  from  fore 
itself  ont,  which  is  the  heat,  and  while  this  rami 

pressed  near  enough  together  to  touch,  they  i 
unit.'  .1  ■  tin-  U  | ■  i i ■. L  i _ ■  ■  j - : : i  i!!*t  arc  trying  to 
through  the  interstices,  tbe  iron  cannot  uniti 
:y  point,  on   account  of  tbe  presenoe  of  the 


■  my;' 


itthi 


gnat 


if  points  is  tbe  beat  of  its  kind,  and  tbe 
itermined  by  the  quality  of  its  impurities. 
It  does  no  good  to  take  soft,  soaking  heats,  unless 
force  can  be  employed  to  drive  out  any  such  gross 
impurities  as  can  be  expelled  by  mechanical  means, 
ig  the  particles  of  iron  into  close  prox- 
imity to  each  other,  for  the  promotion  of  coherence. 
By  turning  tbe  iron,  and  bringing  the  pressure 
to  bear  in  different  directions,  it  is  kept  open,  and 


■  gnn- 


■  that 


s  taken 


iting  t 


nnder 


hammer,  on  the  maudrel 

:lded,  the  rod  would  go  through  the  tide  of  tbe 
ktlp,"  i ust i'mI  'if  through  (lie  utili.',  and  the  work- 
in  would  draw  it  back,  and  get  it  into  the  right 
me,  and  weld  up  a  sound  barrel.     If  at  any  stage 
tbe  barrel  was  found  defective  through  the  fault 
if  tbe  welder,  he  was  chsrged  one  dollsr,  and  a 
lew  band  has  been  known  to  work  a  month  and 
ome  out  forty  dollars  iu  debt.     As  this  was  found 
o  occur  from  ths  nature  of  the  work,  and  not  for 
rant  of  intelligence,  painstaking  and  ordinary  trip- 
isromer  skill,  this  injustice  was  speedily  remedied, 
nd  messores  were  taken  to  prevent  it  recurrence, 
>ud  subsequently   g°n  barrels  were  welded  with 
rolls. 

Ths  remarks  upon  tbe  refining  of  iron  have  been 
nade  in  this  place,  not  only  for  their  bearing  npon 
hie  particular  csae,  but  for  their  general   bearing 

The  breaking  down  (lies  used  in  making  the 
piece  shown  at  Fig.  1,  which  struck  the  first  blows 
upon  the  hot  iron,  were  so  aUapad  as  not  to  confine 


tbe  stock  too  olossly  at  ths  sides  to  prevent  the 
expulsion  of  slag,  and  this  process  bad  a  refining 
effect  npon  ths  iron.  The  amount  of^Btock  in  eaou 
part  of  the  piece  was  calculated,  and  its  equivalent 

required  to  make  it  a  cylinder  lam.  in  diameter 
and  Jin.  long,  the  body  (Jin.  diameter  and  j,ia.  long, 
and  the  tang  tfin.  diameter  and  3,in.  long.    The 

round  shoulders,  as  any  squareness  or  sharp  corner* 
would  hsve  been  productive  of  cold  shuts  or 
places  where  one  part  of  the  atook  ahnt  down 
over  another  part,  while  it  might  have  been 
too  cold  to  weld.  These  corners  we  made  so 
rounding  that  there  was  no  chance  whatever  for 
cue  part  to  shut  over  another,  cold  or  hot,  for  if 
this  had  been  allowed  there   would  have  been  a 

making  great  Dumber!  there  would  be  some  which 
would  get  through  the  processes  unobserved, 
which  would  not  be  welded,  and  would,  therefore, 
have  oold  shuts.  When  a  man  who  thinks  life 
is  worth  living  holds  the  breech  of  a  gun  to  his 
shoulder,  he  wants  to  be  tolerably  well  satisfied 
that  tbe  force  of  the  coming  explosion  will  be  spent 
in  a  forward  direction  ;  hence  no  oold  shuts  were 
tolerated. 

After  the  stock  was  formed  ll 
iu  Fig.  1,  another  good  heat  waa 

for  the  purpose  of  getting  the  force  of  the  blow  on 
it  iu  every  direction,  except  sidewise,  for  the  pur- 
pose of  giving  to  it  the  shspe  and  dimensions 
which  would  allow  it  to  enter  the  finiabingdie.  A 
good  deal  of  dependence  was  put  upon  what  is 
called  the  flow  of  the  metal,  to  bring  it  to  this 
form,  and  especially  to  bring  out  the  hinge  lug  at 
the  side,  and  It  did,  in  fact,  come  to  shape  as  well 
as  if  the  stock  had  been  melted  and  poured  in.  A 
part  of  the  configuration  of  the  faces  was  designed 
in  the  form  exhibited,  to  prevent  tbe  dies  from 
moving  endwise  in  the  drop,  as  tbsy  had  a  part  of 
their  work  to  do  by  a  compression  wbioh  tended  to 

apart.  They  were  clots  diss— that  is,  tbe  stock 
was  reatrained  within  certain  limits  sidewise,  in 
order  to  force  up  the  corners  of  the  work,  and 
caused  a  fin  to  be  produced.  After  this  was 
imed  oil  they  were  dropped  in  a  pair  of 
finishing  dies,  which  were  made  to  take  them  in 
'  'ise.  The  impression  for  the  hinge  lug  was 
in  the  upper  die,  for  the  convenience  of 
.  ng  it  free  from  scale.  When  the  frames  had 
been  dropped  in  this  die,  and  sgsin  trimmed,  the 
forging  wsa  complete. 

The  complement  of  this  breech  frame  was  a 
''oap,"  which  was  hinged  to  it,  tod  could  he  opened 
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4  short  distance  ov*r  the  trout  end  of  the  ftunt. 
A  part  of  the  stock,  which  bad  to  be  cutaway,  could 
hav*  been  easily  removed  in  the  process  of  forsuig, 
bat  this  wu  one  of  ■  great  many  instances  whut 
a  plica  on  be  finished  to  bettor  advantage  if  stock 
is left  on  it  to  allow  the  tools  to  make  a  fall  cut. 
It  ia  rather  >  difficult  matter  to  drill  three-quarters 
of  a  hole  in  a  piooe,  and  the  job  can  better  be  dor " 


j  blocked  out  solid  from  a  bar  l^ii 
un,  mill  correct  shape,  in  one  Impression,  in 
ir  of  diet.    Tbey  were  (truck  two  blowi  with  i 


h*avy  drop.     Scctiona  of  the  dice,  top  and  bottom, 
are  shown  in  Pig.  4.     The  blftckimith  who  dropped 
,ble  to  gangs  tbe  ttock  ao  closely  thai 


the;  did  not  form  much  fin.  When  thu 
trimmed  off,  tbe  forging  waa  completed  by 
dropping  them  at  ft  light  heat. 


SUBSTITUTES    FOB    GUM   AND 

HUBBER. 

SHE  high  price  of  gam  acacia  hi*  led  Tro- 
janowiki  to  seek  for  a  inbetitute.  Thie  he 
eras  may  be  found  in  the  mucilage  of  fiat 
feed.  By  boiling  the  >ted  with  waler  and  preoipi- 
tating  the  (trained  decoction  with  twioe  its  volume 
of  alcohol,  he  ^obtained  a  enbitftDce  which,  after 
drying,  consisted  of  opaque,  yellowish-brown  irre- 
gnlu  fragment!,  lomewbat  Brittle,  but  not  eaeily 
rednced  to  powder,  dissolving  in  water  to  ft  turbid 
mucilaginous  aolution.  Of  tbii  five  graini  were 
sufficient  to  emnlsionise  an  ounoe  of  cud-liver  oil. 
The  large  quantity  of  alcohol  required  for  tbe  pre- 
cipitation and  the  difficulty  of  drying  the  adhesive 
S  rod  act  are,  however,  serious  objections  to  thie  pro- 
net.  Tbe  author,  therefore,  punned  hit  study  of 
the  subject  further,  and  belir—  «■■•■-■'■ 


faotorily  aolved  the  problem,  lie  still  employs 
flax  seed  as  the  source  of  the  mucilage,  but  by 

■  gam  mors  resembling  acacia.  He  directs  to  boil 
one  part  of  Six  seed  with  eight  of  dilute  aulphuric 
acid  and  eight  parts  of  witter  until  the  mixture, 

the  strained  fluid  is  added  four"  time*  its  volume 
of  strung  alcohol.  The  precipitate  is  collected  on 
a  filter,  washed  with  alcohol,  and  dried.  The 
alcohol,  after  neutralising  with  chalk,  may  be  re- 
covered by  distillation,  or  it  may  be  need  for  many 
purposes  without  distillation.  The  gum  thus  ob- 
tsined  is  in  the  form  of  translucent,  greyiih-browu, 
brittle  fragments,  easily  pulverised,  and  withont 
odour  or  taste.  Thirty  grains  of  this  gam  will 
emulsioaise  an  ounce  of  cod-liver  oil,  and  the  pro- 
duct resembles  exactly  that  made  by  the  use  of 

Another  substitute  for  acacia,  made  from  starch, 
has  been  recently  patented  in  Germany  by  Schu- 
mann. Two  hundred  parts  of  starch  are  boiled 
under  a  pressure  of  two  to  three  atmoipheres  with 
1.000  parts  of  water  and  1  part  of  sulphuric  or 
nitric  acid,  until  tbe  mixture  begins  to  be  fluid. 
The  acid  is  then  neutralised,  aud  the  mixture  ia 
again  treated  under  a  pressure  of  tbree  to  four 
atmospheres  until  the  starch  is  completely  con- 
verted into  gum-like  substances.  After  tiltei 
through  animal  charcoal  tbe  solutio 
ftt  a  low  temperature.  The  product  is  a  transparent 
colourless  substance,  which  is  non-hygroscopic,  and 
has  essentially  tbe  same  useful  properties  as  gum 
arabic. — F/iirm.  £111. 

Under  tbe  various  names  of  "  almadina," 
"potato  gum,"  "  euphorbia  gum,"  or,  more  shortly, 
"E.  G.,'P.  peculiar  resin  of  African  origin  has 
been  of  late  years  gradually  finding  Its  way  to  the 
European  drag  markets  in  steadily  -increasing 
quantities.     Hitherto  its  chief,  if  not  its  only,  use 

addition  to,  indiarubber,  aud  we  learn  it  is  not 
only  much  cheaper  tbau  caoutchouc,  but  actually 
improves  the  latter  when  added  to  it  in  certain 
proportions.  Among  tbe  advantages  over  pure 
caoutchouc  which  mixtures  thereof  with  "  E.  G." 
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THE  NSW   HYDROCARBON  ENGINE. 

IN  the  Scientific  News,  March  30,  we  referred 
briefly  to  the  new  launch  propelled  by  means 
of  a  highly  volatile  product  of  petroleum  which 
waa  described  at  the  March  meetine  of  th*  lull. 
tut*  of  Naval  Architects  by  Mr.  Yarro 
L  a  party  of  engineers  and  others  ' 


rocks,  * 


ected 


four  launches  he  bas  fitted  with  iinprt 
apparatus.  Three  of  these  launches  are  IWfc,  long 
by  8ft.  beam,  the  fourth  being  SWt.  long:  two  of 
them  tie  utrl  built  and  two  teak.    The  propelling 


machinery  consists  of  an  ordinary  engine  of  any 
well-known  compact  type,  the  generator  which 
produces  the  vapour  being  placed  close  to  the 
engine.  The  generator  is  small  snd  light,  consist- 
ing simply  of  a  coil  of  copper  pipe,  Into  which 
spirit  Is  pumped  continuously,  and,  being  converted 
*TtO  vapour  in  its  pssssagd  through  this  soil,  which 
_  heated,  it  passe*  on  to  the  engine  cylinder,  and 
drives  it  as  steam  would.  Below  the  vaporiser  is  ~ 
smaller  coil,  one  end  of  which  terminates  in  ; 
burner,  the  other  and  being  connected  with  an  air 
tight  tank  containing  the  petroleum  of  commeroa 
In  order  to  start  the  engine,  air  is  pumped  by  hand 
into  this  tank  at  a  pressure  of  about  ulb.  per  square 
inch,  which  forces  the  petroleum  into  the  lower 
coil.  Beneath  this  petroleum  coil  is  the  burner. 
On  turning  on  a  small  tap  the  pressure  in  the  tank 
forces  the  petroleum  through  the  coil  into  the 
burner  below,  where  it  issues  forth  and  is  lighted 
by  a  taper.  A  ring  of  flame  is  at  once  produced, 
which  beats  tbe  two  coils,  producing  vapour  ' 
the  lower  one,  which  is  burned  as  fuel, 
vaporising  the  spirit  in  tbe  upper  one,  which 
vs  pour  passes  on  to  the  engine.  Having  done  it* 
work  there,  it  passes  away  by  the  exhaust  to  a  con- 
densing pipe  placed  beneath  the  boat,  thence  in  a 
liquid  form  to  the  tank  whence  it  was  originally 
drawn.  It  will  thus  be  seen  that  the  spirit  is  used 
over  and  over  again,  and,  being  utilised  in  a  closed 
circuit,  there  is  no-  loss,  and  consequent);  no 
danger,  provided  the  various  connections  are  kept 
perfectly  tight.  The  only  loss  is  that  da*  to  th* 
umption  of  petroleum  by  tbe  burner,  which  is 
it  1 1  gallon  per  hour  fur  a  1H.P.  engine,  and 
*t  6,(L  per  gallon  is  not  a  serious  item  when  the 
intag**  presented  by  the  system  arc  considered. 
On  these  boats,  with  which  some  very  successful 
were  made  upon  the  occasion  in  question, 
sion  is  made  for  a  supply  of  the  liquid  fuel 
sufficient  for  a  24  hours'  run.  As  regards  the  ad- 
vantages olfered  by  spirit-vapour  propulsion,  these 
launches  can  bo  started  from  a  state  of  rest  in 
about  five  minutes,  or  even  less  in  wsrm  weather. 
The  fuel  used  being  the  ordinary  petroleum  of 
serce,  it  can  be  obtained  anywhere,  and  in 
cases  even  more  easily  than  the  ooal  required 
steam  launch.  The  central  portion  of  (he 
being  unhampered  by  machinery,  is  available 
>usseng*rs,  while  there  is  neither  dirt  nor 
:e.  The  whole  of  the  machinery,  moreover,  is 
self -acting,  so  that  the  boat  can  be  taken  in  charge 
1  ~~  lyone  of  moderate  intelligence  when  once 
turned  to  the  working  arrangements.  It  is 
stated  that  about  double  the  power  from  the  same 
quantity  of  heat  is  obtained    as    compared    with 


SCIENTIFIC  t[  SOCIETIES. 

BOYAL  METEOROLOGICAL  SOCIETY. 

fTlHE  usual  monthly  meeting  of  this  Society  was 
J.  held  ou  Wednesdev  evening,  the  ltith  instant, 
t  tbe  Institution  of  Civil  Engineers,  EG,  Great 
oorge-itreet,  Westminster,  Dr.  W.  Maroet,  F.K.S., 
resident,  in  the  ebair. 

Mr.  L.  W.  Gatward  and  Mr.  S.  Simmons  were 
■lected  fellows,  and  Prof.  D.  Uolladon  an  Honorary 
"ember  of  the  Society. 
The  following  communications  were  read:— 
(J)  "lieportcf  th*  Wind  Force  Committee  on 
iperimeats  with  Anemometers  conducted  at 
Hersham,"  by  Mr.  U-  M.  Whipple,  B.Sc.,  and 
Mr.  W.  H.  Dines,  H.A.  A  whirling  apparatus, 
with  arms  '23ft.  radius,  was  rotated  by  means  of  a 
small  steam-engine.  Ou  the  arms  of  the  whirter 
four  different  anemometers  were  placed.  Each 
iment  lasted  fifteen  minutes,  tbe  steam 
pressure  remaining  constant  during  the  run.  For. 
"      ".ew  Standard  Anemometer,  with  arms  3ft. 
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(2)  "Ol  .  _ 
umidity  in  Rooms  by  the  Emission  of  Steam 
om  the  socslled  Bronchitis  Kettle,"  by  Dr.  W. 
Maroet,  F.R.S.  Tbe  author  described  a  number 
of  experiment*  which  he  had  made  by  steaming 
room  with  a  bronchitis  kettle,  and  ascertaining 
le  rise  and  fall  of  tbe  relative  humidity  from 
ladings  of  the  dry-  aud  wet-bulb  tbermor 
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ruBI-EDu  range  at  Horsea  Island,  Portsmouth, 
coating  £100,000,  has  just  been  completed  and  tsken 
over  by  tbe  Vernon  Torpedo  School.  The  range, 
half-mile  in  length,  has  been  constructed  for 

imental  purposes  in  connection  with  the  dis- 


look,  keys,  whs 
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SCIENTIFIC   NEWS. 


THE  death  ia  announced  of  Mr.  W.  M.  Kerr, 
one  of  the  explorer*  of  Africa,  and  ft 
traveller  in  the  Far  West  an*  Mexico.  His 
"  Tbe  Far  Interior  "  contained  the  ftconnnt  of 
n  journey  from  the  Cape  of  Good  Hope  to 
Lake  Syataa  and  down  the  Shire  and  the  Zam- 
besi to  the  sea. 

So.  L__,  ...  . 
April  3, 
Philagorut. 

Last  Friday,  at  tbe  Royal  Institution,  M.  A. 
Ren&rd,  Curator  of  the  Royal  Vnjeurn,  Brussels , 
delivered  a  lecture  on  "  La  Reproduction  Arti- 
ficiello  des  Roches  Yolcaniques,"  in  the  course 
of  which  numerous  illustrations  of  the  progress 
of  crystallisation  in  vitreous  rocks  were  thrown 
upon  the  screen,  showing-  the  curious  form* 
they  assume  according  to  the  temperature. 
The  lecturer  explained  the  means  by  which  Sir 
James  Hall,  Gregory  Watt,  Fooque,  Michel 
Levy,  and  other  experimenters  were  able  to 
develop  all  the  required  degrees  of  temperature, 
from  dark  red  to  blinding  white,  and  to  main- 
tain the  temperatures  for  indefinite  periods. 
In  spite,  he  said,  of  the  splendid  achievements 
of  synthetical  geology,  success  was  still  in- 
complete. Rooks  containing  mica,  qnarti, 
hornblende,  and  the  acid  rooks  in  general,  so 
far  defied  their  efforts  ;  but  he  expressed  the 
opinion  that  the  time  would  come  when  tbe 
rocks  which  were  at  present  proof  against  the 
efforts  of  science  would  be  reconstituted. 
Thus  would  be  crowned  the  work  of  which 
Leibnitz  had  already,  two  centuries  ago,  ob- 
tained a  view,  for  he  wrote,  ■■  The  man  who 
will  compare  carefully  the  products  wrenched 
From  the  depths  of  the  earth  with  those  of  the 
laboratory  will  do  a  great  work." 

To-night,  at  the  Royal  Institution,  Jlr. 
Francis  Guiton  lectures  on  "  Personal  Identifi- 
cation and  Description'';  aud  next  Friday, 
Prof.  J.  A.  Ewing  is  to  lecture  ou  ''Earth- 
quakes and  How  to  Measuro  Them." 

At  the  recent  meeting  nt  Washington  of  the 
National  Academy  of  Sciences,  Prof.  H.  A 
Newton  read  a  paper  on  the  orbits  of  aerolites 
in  which  he  submitted  two  propositions— first, 
that  the  meteorites  which  we  have  in  our  col- 
lections, and  which  have  been  seen  to  fall,  were 
originally  (as  a  class,  and  with  a  very  small 
number  of  exceptions')  moving  about  the  sua 
n  orbits  that  had  inclinations  to  tbe  Ecliptic 
if  less  than  'M" — that  is.  their  motions  ia  the 
solar  system  were  direct  and  not  retrograde. 
Secondly,  that  the  reason  why  we  have  unlj 
this  class  of  stones  in  our  collections  is  not  ft 
wholly,  or  even  mainly,  dependent  on 
the  habits  of  men  ;  nor  on  the  times  whenmeB 
of  doors,  nor  on  the  places  where  Data 
or  on  any  other  principle  of  eelectina 
at  or  after  the  arrival  of  tie 
at  the  ground.  Either  the  stones, 
which  are  moving  across  the  earth's  Droit 
the  solar  system  move  in  general 
direct  orbits,  or  else,  for  some  reason,  the 
hbs  which  hare  retrograda  orbits  do  not  ia 
general  come  through  the  air  to  the  ground  is 
solid  form.  The  Lawrence  Smith  gold  medal 
waa  presented  to  Prof.  Newton  for  hi*  study  of 
meteors,  and  tha  Henry  Draper  gold  medal  to 
Prof.  E.  C.  Pickering  for  his  researches  in  stellar 
photography. 

resting  surgical  operation"  re- 
ferred toon  p.  233  turns  oat  to  have  beenao*t 
re  transplantation — from,  a  rabbit  to  a 
Prof.  Fleischl,  the  distinguished  ocos> 
pant  of  the  chair  of  physiology  in  the 
University  of  Vienna,  and  the  opera tka 
performed  by  Dr.  Gersung  on  llarct 
last.  Dr.  Gersung  postponed  publicv 
of  the  case  until  reasonably  assured  of 
iccess.  Sixteen  years  ago  Prof.  Fleischl 
accidentally  wounded  himself  while  conduct* 
ing  a  puit-mviteiii  examination,  and  severe  in- 
flammation of  the  whole  right  upper  limb 
ensued.  During  the  course  of  the  disease  (he 
terminal  phalanx  of  the  thumb  became  gan- 
grenous. The  stump  thus  left  was  painful,  and 
later  on  re-amputation  was  performed.  Thi* 
was  followed  by*  the  formation  of  neuromata 
(little  tumours  on  or  between  tbe  fasciculi  of  a 
nerve).  From  time  to  time  various  operations 
have  been  performed  withont  success,  and 
latterly,  the  pain  having  become  severe,  the 
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Mttont  wished  to  undergo  another  operation, 
rhe  Vienna  correspondent  of  the  SritUl 
Vgdieml  Journal  sends  the  following  verba! 
KJconnt,  which  he  hu  received  from  Dr.  Get- 
ling :  lie  patient  wu  pat  undue  the  influence 
if  chloroform,  and  the  neuroma,  which  Ml 
1 tooted  behind  the  volar  carpel  ligament,  wa 
ixcised,  the  nerve  being  oat  through  behind  thi 
lenroma.  The  peripheral  noire  atnmpa  of  the 
rwo  digital  branohea  wore  then  sought  for.  A 
abbit  was  now  killed,  and  an  long  a  piece  at 
possible  of  the  whladio  tiorvo  of  the  animal, 
with  the  two  branohea  into  which  it  becomes 
llvided,  was  dissected  from  it  (the  animal  still 
presenting  voluntary  contractions).  The 
nhiadio  nerve  wm  afterward*  inserted  into 
the  spates  between  the  neutral  stomp  of  the 
median  nerre  and  Ite  digital  branches ;  the 
sentrai  end  of  the  achiadlo  nerre  wee  sutured 
to  the  connective  tissue  which  covered  th< 
median  nerve,  and  the  two  branchee  were 
•nturad  to  tho  digital  branches  of  the  median 
nerve  -  the  portion  of  nerve,  measuring  about 
dx  centimetre!,  which  was  deficient,  was  thus 
made  up.  After  the  operation  severe  pain  per- 
risted  for  some  hours,  but  then  entirely  sub- 
tided.     Healing  took  place  by  first  intention. 

The  use  of  drying  apparatus  for  the  preser- 
ration  of  hay  and  other  crops  in  wet  weather 
toes  not  seem  to  havo  much  extended ;  but  the 
a  vendor  of  soma  of  the  most  valuable  of  those 

KiliBBOH  has  lately  turned  his  attention 
production  of  pure  hot  air,  mainly  for  i  . 
i  thai  bavgtowing  districts.  In  pursuit  of  thU 
bject,  Mr.  Qibbs,  of  Chingford,  Essex,  has,  it 
i  stated,  succeeded  in  producing  pure  hot  air 
rum  the  combostion  of  coal.  His  apparatus 
Onsiata  of  a  brick  chamber,  .■>  bont  Eft.  long  by 
ft.  wide  and  2ft.  high.  At  one  end  is  a  feed 
lumbar  and  a  fan!  chamber,  and  at  the  other 
powerful  exhaust  and  blast  fan.  Placed 
atermsdiately  between  tho  chamber  and  the 
stn  an  baffle:  plates,  splitting  plates,  a  standing 
■ridge  with  perforations  at  the  back,  and  a 
sangfng  bridge  with  perforations  at  the  front. 
There  are  also  several  carefully-proportioned 
mlets  to  supply  the  exact  quantity  of  air 
requisite  for  perfect  combustion.  Another 
scant  Is  the  exact  relative  proportion  of  the 
'■sel  chamber  to  the  feed  cbomber  and  of  both 
•a  the  volume  of  air  drown  per  minute  by  the 
ram.  Issuing  from  a  fan  mouth  12in.  In  dis- 
sstter  cornea  rushing;  a  column  of  hot  air, 
•Mrsing;  on  the  pyrometer  at  its  exit  a  steady 
■nlform  temperato.ro  of  GOO*  Fnhr.  Not  a 
Hoe  of  smoke  or  fume  was  visible  to  tho  eye  ; 
nt  when  the  fan  was  stopped,  a  dense  cloud 
'f  thick  smoke  rose  up  from  the  coal  in  the 
aad  chamber,  charged  with  suffocating  fumes. 
>n  restarting  the  fan  it  was  quietly  drawn  in 
£ain,  but  not  a  sign  of  smoke  appeared  at  the 
Kit  from  the  fan.  Mr.  Gibbs  suggests  as  an 
tplanation  that  tho  water  contained  in  the 
sstl  is  decomposed  into  oxygen  and  hydrogen, 
3d  that  the  hydrogen  in  burning  adds  to  the 
■at  of  the  resultant  air,  while  the  oxygen,  re- 
llorced  as  it  is  by  that  obtained  from  the 
ttge  volume  of  fresh  air  admitted  at  the 
axiom  inlets,  decomposes  and  purifies  all  the 
Pednets  of  combustion.  It  is  not  easy  to 
Ctderstand,  though,  what  becomes  of  the 
Uphur,  which  is  usually  present  in  ordinary 

A  number  of  members  of  the  Civil  and  Mo- 
lanioal  Engineers'  Society  went  to  Wolverton 
•aently  to  inspect  the  steam  tramway  between 
at  place  and  Stony  Stratford  and  Deans- 
anger,  a  distanoo  of  about,  four  and  a  half 
ilea.  Tho  regulations  of  tbe  Board  of  Trade 
revent  the  construction  of  light  railways  at  a 
leap  rate,  and  railway  companies  must  look 
i  steam  tramways  as  feeders,  Tho  success  of 
to  Wolverton  branch  scms  to  bo  assured. 
Tbe  French  War  Office  includea  among,  the 
iw  defensive  measures  contemplated  a  system 

narrow-gauge  roil  wuy«  to  connect  five  of  the 
c  forts  round  Belfort.  The  roadways  of  these 
les  are  to  be  sunk  sufficiently  below  tho  sur- 
ce  to  protect  the  trains  from  an  enemy's  fire. 
The  first  railway  in  the  Holy  Land  is  about 

be  constructed  from  Jerusalem  to  Jaffa. 
A  neat  bit  of  doubtless  unintentional  sarcasm 
is  been  perpetrated  by  an  American  inventor, 
no  has  patented  an  "  improved  passenger  rail- 
sy  oar  with  detachable  and  buoyant  side 
nels,  so  that  in  the  event  of  a  bridge  brmk- 
\  and  precipitating  the  coaches  into  a  river, 


A  paper  "  On  a  Kew  System  of  Telepm 
Communication  between  Trains  in  Motion  and 
Neighbouring  Stations,"  by  M.  P.  Germain, 
read  at  a  recent  meeting  of  the  Paris  Academy 
of  Sciences.  A  series  of  electrio  measurement* 
effected  on  rails  from  the  standpoint  of  their  re- 
sistance, insulation,  and  diffusive  electric 
power,  has  satisfied  the  author  that  the  two 
metallic  parts  of  the  same  line  connected 
together    constitute   an    excellent    conductor, 

Srovided  the  circuit  and  battery  are  insulated 
mm  earth.     He   has    established    

resistance  for  the  roils  according  tt 
tions  caused  by  the  temperature  and  by  the 
humid  condition  of  tho  ballast.  A  new  line 
shows  less  resistance  than  an  old,  owing  to  the 
oxidation  of  the  paints  and  the  slow  transfor- 
mation brought  about  in  the  molecules  of  steel 
under  tho  influence  of  vibration.  By  setting 
np  the  necessary  apparatus  in  tbe  stations  and: 
in  the  guard's  van,  telephonic  corresponds] 
may  be  carried  on  in  both  directions. 

At  a  recent  meeting  of  the  Linnean  Socioty 
Dr.  P.  Day  exhibited  specimens  of  Loch  Leven. 
and  sea  trout  raised  at  Howietoun  to  illustrate 
his  observation  that  the  markings  usually 
relied  upon  to  distinguish  the  species  are  not 
constant,  and,  therefore,  token  alone,  are  of  no 
value  for  the  purpose  of  identification.  He 
also  exhibited  specimens  of  trout  from  Otaga. 
N.Z.,  descendants  of  some  which  had  been 
introduced  there,  presenting  some  curious 
modifications  of  structure. 

The  new  building  for  the  College  of  Soience, 
Newcastle -on -Tync,  is  being  proceeded  with 
rapidly,  but  some  time  will  elapso  before  it  is 
completed.  It  is  being  erected  on  tbe  site  of 
some  old  gardens  at  the  north  end  of  the  town, 
not  far  from  tho  late  Jubilee  Exhibition.  Prof 
Garnet  is  the  prinoipal. 

The  tunnel  under  the  St.  Clair  river  will, 
according  to  the  report  of  the  Canadian 
Minister,  be  a  rather  formidable  piece  of  engi- 
neering work,  for  ft  will  be  about  a  mile  long. 
and  half  of  that  under  the  river.  It  is  to  be 
cylindrical  in  section  with  20ft.  olear  diameter. 
the  greatest  depth  of  water  over  the  tunnel 
being -Wft.  The  middle  1,300ft.  is  to  be  level 
with  a  gradient  of  1  in  30  at  each  end.  The 
total  length  of  tunnel  and  approaches  will  be 

ir>,isuft. 

At  tho  recent  meeting  of  the  Physical  Society, 
a  paper  by  Profs.  Ayrton  and  l'eff*  was  read 
un  a  "  Simple  Apparatus  for  the  Measurement 
Of  the  Coefficient  of  Expansion  by  Heat."  The 
apparatus  consists  of  a  metal  tnbo  within 
which  the  wire  or  rod,  whose  coefficient  is  to 
be  determined,  is  placed.  One  end  of  the  wire 
is  rigidly  attached  to  one  end  of  the  tubo,  and 
the  other  end  connected  to  an  Ayrton  and  Perry 
magnifying  spring,  a  pointer  attached  to  which 
indicates  the  change  of  length  due  to  alteration 
of  temperature.  Steam  or  water  may  be  passed 
through  the  tube,  tho  temperature  of  the  wire 
being  shown  on  a  thermometer.  The  arrange- 
ment is  very  sensitive,  and  with  a  pointer  about 
20om.  long  tbe  motion  is  magnified  about  1,000 
times.  A  magnifying  spring  attached  to  nu 
aneroid  was  also  shown  and  its  great  sensibility 
demonstrated.  A  combination  of  a  spring  of 
large  diameter  and  pitch,  with  ouo  of  small 
diameter  and  piteh  was  exhibited.  By  such  a 
lombination  small  rotations  can  be  immensely 
nagnified.  The  great  features  of  tho  patent 
ipring  as  a  magnifier  are  the  entire  absence  of 
friction  and  backlash,  and  the  large  range  of 
proportionality . 

M.  Morambet,  in  a  communication  to  the 
Paris  Academy  of  Medicine,  states  that  after 
examining  3,000  convicted  criminals  he  found 
that  of  the  vagabonds  and  the  mendicants  79 
cent,  were  drunkards  ;  of  the  assssainsand 
indiarics,  50  and  Bi|  of  robbers,  71.  Of 
those  convicted  of  crimes  against  tho  person, 
8S  per  cent.;  and  those  guilty  of  attacks  0:1 
property,  77  per  cent,  were  alcoholics.  Of  IOij 
--'    youths    under    20,    lit    sre  already 


capital  of  Tibet.  The  General  will  he  accom- 
panied by  an  escort  of  28  persons,  including 
twelve  Cossacks,  and  two  scientific  companions, 
Lieutenant  Iiobrowsky  and  Bub-Lieutenant 
Koalow.    
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for  las  aststM)  «/ 
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lAntlrf  Si  addrtuti  Is  It*  EDITOa  •/ 


Ait  Ckttmt  sad  Pm-t/lm  Or*m  It  H  matt Swl*Sb  In 


...  imjkttutnu  rtftmct.  Ckmeatadtsts,  ttn 
MS  filter  pmttmili   lumrud,    irifl  tMfft  •* 

1. — ..!_.  ..,  ...  ,_, wllniti  sofvm 

"  I  wonld  h»«  evorjoos  writs  what  he  knows,  andis 
sunk  si  he  knows,  Sat  no  more  ;  sod  that  sol  la  this  onlr, 
tat  in  »11  other  ■ubjocti :   For  inch  a  parson  nay  have 

of  (BOiiapsnoB or  inon* fountain, thatai to otliarthlagi, 
snows  ao  mora  tbaa  what  every  bod  v  don,  sod  jet,  tokaop 
a  clatter  with  this  llttl*  pittance  ol  bis,  will  nndertaha 
10  write  the  whole  body  of  phrsfess,  a  rise  from  whsao* 
Broil  lneoavealenoee  derive  their  origlnaL"-  -Ifmtriioa/i 

OHSOPS  AND  STB  PTRAsTTD. 

[■2B7G0.J — THOUGH  Euclid  nowhere,  I  think, 
proposes  ss  s  problem  to  msks  s  right-angled  tri- 
angle whose  three  sides  srs  in  geometrical  progres- 
sion, bis  catting  of  a  line  iu  "  extreme  and  masn 
ratio  "  made  this  easy.  If  tho  longest  and  shortest 
■ides  are  as  the  two  parts  of  such  a  lias,  sod  we 
make  the  third  side  tiair  mean  proportional,  we 

Sat  the  triangle  of  "M.I.U.K.,"  p.  &IB,  letters 
■il:i:.—2!i7M,  or  his  angle,  whose  sins  and  oosiue 
etinsl  its  cotangent  and  tinge  at.  He  points  out 
......  -:-_i.-  -«-.».:..  „/.*.;.  .-j«k..-l.  .-...» k« 


there 


in  the  square  pyramid  with  that  slope  whioh  the 
Very  Erst  describsr  of  the  Cheops  Pyramid,  Hero- 
dotue,  seems  to  have  known,  or  at  lent,  to  have 
heard  of.  Perhaps  he  did  not  quite  understand 
what  the  guides  told  him,  fur  his  statement  thst 
"aash  face  of  tbe  pyramid  oontaiua  8  plethra, 
which  is  also  its  height,"  makes  no  sense.  It  was 
like  a  modern  writing  "  each  face  contains  0  seres, 
whioh  is  alio  the  height."  Critics  assume  that  per- 
haps he  wrote  "  the  squared  height,"  and  the  word 
tquartd  has  dropped  out. 

It  is  no  longer  passible  to  decide  whether  the 
Great  Pyramid's  slope  came  nearest  to  this  or  to 
either  of  two  other  angles  very  near  it.     Leu  than 

4  :  11,  and  again,  leas  tbsn  three-quarters 
ante  above  that  is  the  angle  wbose  cotan- 


gent -  tl 


:  uf  45' 


ouldm 


if  erence,  wbose  radios  wss 
pigbt.  Xow,  6in.  of  difFcrenas  In  tho  pyra- 
height  would  include  all  three  of  these  tneo- 
retiosl  forms,  as  will  appear  if  we  take  the  base  as 
'  its,  sod  reckon  the  three  heights  by  ten 
igsrilhma,  thus:  — 
role-squaring      „     ,       ,         Cubits.  Inohes. 


ingls 

eKucl: 


itical 


51  :> 


>  33-9  ...  28U 


English 


(of  "H.I.C.K.")...  il  -19  370 
Though  enah  oubit  is  ■.!<)■;'.■>  of  01 
uppoie  the  last  one  divided  into 
laden  tan  ding. 

You  sss  that,  since  IrtTJ,  when  Col.  Howard 
Vyae,  or  bis  surveyor,  I'trring,  after  discovering 
the  last  three  remaining  blocks  of  the  footing, 
neglected  to  measure  them  accurately,  and  left 
them  unbailed,  to  be  ohipped  to  pieces  by  rslio- 
irs,  there  is  no  longer  a  possibility  of  know- 
)  a  foot,  or  even  c  yard,  the  original  height. 
The  faces  of  those  blocks  being  7ft.  deep,  and 
inished  almost  like  a  mirror,  their  angle,  even  to 
minute,  wai  then    knowabls;    but   it  was    not 


ratsly 


i,  however,  in  other  Egyptian  works  will  show 
they  invariably  deiiuud  tbsm  (like  our  eojrl- 

ueers)  by  sume  simple  ratio  between  base  and  pi 
pendioular.     The  three 


1  quoted  by 


Mykerious  and  Kcphreo  built  with 
mortar  than  Cheops,  and  tbe  settlement  has  : 
their  angle"  lower.  His  entrance  passage  ii 
.ndeed  a  f^w  ra L    '  -L" 


oove  3ii'  If,  bi 
tue  ssgenuing  passage,  is  only  26'  18" ; 
with  Lord  tlriuithorpe,  that  the  entire  1 
a  tilt.  The  builders  of  Cheops  cannot 
all  tbe  walls  of  his  chamber  oat  uf  pin 


drunkards.    Drunkenness  has  greatly  increased 

1  France  since  the  consumption  of  spirits  has 

ipplemented  that  of  wine. 

General  Prjevalsky  will  start  in  August  on 
his  fourth  journey  in  Central  Asia.  He  will  j 
be  equipped  for  two  years'  travel,  tbe  ultimate 
destination  of  his  expedition  being  Lhassa,  the '     All  those  passages 


itted  since 

perhaps  gradually,  perhaps  suddenly — 
by  the  shock  that  broke  every  one  of  his  coiling 
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the  onUi  elope  of  HykerinriB'*  pyramid  ih  nsarly 
M  aimple— 4  horizontal  to  6  vertical.    That  we* 

the  bit  bnt  two,  I  bold,  of  all  pyramid*.  Perhaps 
he  uil  hit  tiro  lliuiiiwui  were  all  aiming  at  ton 
Euclidean  anil*  °*  "  M.I.C.E.,"  but  than 


next,  on  lower  ground,  not  only  doubled  exactly 
the  aide  of  hi*  predeceaaor'a  bate,  bat  finding  the 
desired  equality  of  each  face  to  lie  square  of  the 
height  bad  not  been  hit  upon,  increased  the  atope 
to?  horisontal  to  9  vertical.     Tbia  wai  foond  to 


tiiatof' , , --  - 

way  of  going  between  the  two  elopes  tnas  nea  Ken 
found  in  opposite  error*.  He  added  together  the 
beae- figure*,  4  and  7,  making  11,  and  the  same  with 
the  height  figures,  8  +  9  -  J4.  The  final  Cheopi 
(lope  waa  thna  made  11  horlsontal  to  14  vertical, 
or  the  bate  and  height  of  pyramid  at  11  to  7,  each 
of  which,  multiplied  by  40  cubits,  gave  ita  dimsn- 
aiona,  the  aide  of  bate  440,  and  height  880.  That 
tliii  gave  a  height  within  Sin.  of  lie  Euclidian 
angle,  and  within  three  alio  of  the  cirole-squarer'. 
angle,  and  between  the  two,  wu  one  of  Nature' 
.      .__  ..  B.  I*.  O, 


THS  NBW  BSD  STAB  SEAS  a   OYGHI. 
[28761.]— I    IBCLOSS  herewith  a  tracing  from 
Argelander,  showing  the  position  of  the  red  itai 
found  here  on  May  8th.    The  large  stir  is  a  Cygi 
and  the  red  iter  will  eaaily  be  fonud  from  it*  oo 
figuration   with  the  wide   pair  (DJd.,  magi.  8.3 


♦  *■*••       -ST'— (" 


and  8-7).  A*  stated  In  Circular  No.  20,  it  ia  not 
In  the  JJ.M.  On  the  night  of  Hay  8th  it  waa 
0-1  mag.  brighter  than  the  p.  star  of  the  wide  pair 
•onth,  and,  consequently,  8-1 .  Them  magnitude*  are 
probably  overrated  in  the  D.lf , 

Mr,  Knott  find*  the    plaoo   of   the  new  ; 
approximately  ai  follow! : 

B.A.  KOh.  41m.  4-6t.    Deo.  ■+  44"  1W- 

Hy  first  observation  gave  me  from  a  Cygni : 
R.A.  20h.  41m.  lOa.     Dec  +  44°  19  6'. 


epeJri 


i.  6-7*.    Dee.  +  44'  U-fr. 


It  aeema  probable  that  some  allp  wai  made  in 
reading  the  declination  olrole  on  May  9. 

A  (mall  companion  to  the  red  atar  waa  deteoted 
With  a  power  of  200  on  Hay  9.  A  rough  estima- 
tion made  it : 

P  "  250'  ±.    D  -  12"  ±.    Hag.  ISO. 

The  dlatanoa  may  be  OTOT-eetimated,  aa  it  ia  not 
yiaibl*  with  a  power  of  70. 

The  spectroscope  doe*  not  yield  any  certain  in- 
formation about  the  apeotmm  of  the  atar.  It  i> 
obviously  not  a  continuous  spsotrum  ;  but  whether 
III.  type  or  IT,  type  I  hare  not  been  able  to  make 

ritn  very  wide,  bat  m 

ax  of  the  iter  ia  r*d.c _.„.. 

T.  ■■  Bepin. 


DAMOISEATJ. 

i28768.J— Di  reiponae  to  the  request  of  "  Ajsx 
eu*,''  I  forward  »  sketch  of  tbia  curioua  forma- 
tion, made  between  8b.  and  9b.  on  December  77th, 
1887,  with  a  power  of  760  on  my  81ra.  Calver 
reflector.  I  had  torn*  difficulty  in  making  out  tbe 
dotaile  on  the  floor  at  thit  stage  of  illumination  ; 
but  the  crater  ahown  by  Schmidt  near  tbe  southern 
aide  of  It,  what  appeared  to  be  a  shallow  valley 
north  of  this,  and  a  ridge  running  up  to  the  aaat 
wall  were  noted.  The  great  crater-rill  extending 
in  a  northerly  direction  from  Damoiaean  B,  and  a 


TTJRBBT  CLOCKS. 


night  f  thought  the  spectrum  probably 
in.  type,  with  very  wide,  bat  not  deep,  bands. 
The  colour  of  the  star  ia  red,  or  orange-red, 
T.  ■■  Bap 
Wokingham  Observatory,  Darlington,  Hay  17. 


[S8767,]- 
attention  wi 


A  MO0K  BUST. 


{ui  runr  **y,  ana  just  neiow  it  a  rawer 
r  and  redder  disc    appeared— the  Inteiral 
between  them  being  about  equal  to  the  real  snn'- 


I  foond  on  moving  my  head  that  the  lower  imagi 
moved  about  and  ooncluded  that  it  woe  in  eouu 
way  due  to  double  refraction  of  the  glaii,  each  aa 
Dooura  when  looking  through.  Iceland  epar.  The 
angle  made  by  the  fine  of  eight  with  the  window- 
pane  wai  89,*  Hat  tbia  effect  been  noticed  before  ? 
Glutton. 


„  .   .  workt  1  have  met  with.    If  oar  cacao* 

queriat  has  thoroughly  digested  that,  can  aa*  ■ 
lathe  and  a  file,  and  haa  a  true  meobanic'a  atnat  c 

Eroportlon,  a  small  turret  clock  ia  certainly  wrlai 
ie  capacity.  Hia  previous  question*  to  which  b 
refers  I  have  not  seen.  Tnebor. 

TE1     IS0S0BLB8     TBXAJfOXB. 

i 28766.1  —  THB     little    difficulty     our    fried 
.I.C.B.,"  haa  met  with  in  the  iaoaoel**  txisnt) 
tnsy  be  overoome  by  the  followi 

"  the  beee  of  the  isosceles  triangle  ia 
m,  of  the  equal  tides,  the  vertical  ai 
',  and  the  inscribed  c" 


[78764.1— Having  i 


new  turret  dock,  three 


(38781)  the  number  of  teeth  in  each  wheel,  if  it  ia 
of  any  ua*  to  him.     All  the  gear*  are  brass,  of  fine 
pitch,  and  are  all  cat  by  machine — no  eaay  work 
'     an  amateur,  unless  he  baa  apeoial  facilities. 
Vulcanite. 

.28768.  J—ALONO  with  Hr.  Fredk.  Carre  I  read 
with  interest  Wm.  Marson's  able  description  of  the 
oloek  maintaining  power.  The  system  la  very  gener- 
ally died  In  high-clui  turret  clocks  and  even  in 
regulators.  I  am  surprised  that  euch  a  beautiful 
movement  has  never  before,  to  my  knowledge,  been 
described  in  your  columns.  The  inventor  is  on- 
known.  Raid  in  hia  book  describes  it,  he  having 
taken  the  description  from  a  French  work  pub- 
liahed  In  1741  ;  bnt  it  ia  evident  that  in  Raid's 
rreot    proportions  were   not  so  well 


and  doubtless  In  many  others,  this  systei 
seen  in  sll  tha  perfection  of  design  and  workman- 
ship. What  I  never  could  nnderitand  is  that 
Beekett'i  work  ignores  it,  bat  describes  others  that 
cannot  bold  a  candle  to  it. 

In  reply  to  Hr.  Carre,  I  would  not  advise  hia 
purchasing  Raid's  book ;  it  ia  nut  of  print,  bad  to 
meet  with,  and  expensive.  It  ia  not  a  practical 
work  in  the  sens*  he  desirs*.  It  ia  a  scientific 
treat! •«,  heavy  reading,  and  for  oalonlationi  a  skull- 


them 


a  tbe  v 


in  the  perpendicular,  tb*  sides  always  being  of  It 
lame  length,  the  vertical  angle  will  instils  i 
magnitude  until  it  becomes  80s  and  tha  trassgl 
iqulleteral.  Aa  the  side*  continue  to  apprcae 
seen  other,  and  the  vortical  angle  to  bacon  k* 
than  80s,  the  centre  of  the  inearthed  circle  wi 
move  downwards  to  the  baa*,  and  it  will  eoraesl 
with  its  firat  position  when  the  vertical  aaat 
vanishes.  Hence,  in  all  those  l>oac*le*  trie**" 
who**  equal  sides  have  tbe  tame  length,  the  eq» 
lateral  will  have  the  greatest  Inscribed  nirol*. 

Again,  aa  the  centre  of  gravity  in  an  oqiiflsspj 
triangle  coincides  with  tbe  oentre  of  roserfsa 
circle  when  the  vertical  angle  ia  100,  it  will* 
aoend  the  perpend  iculir  aa  the  verUoal  angle  at 
oomee  lass,  and  will  meet  the  oentre  of  otrelewsa 
the  vertical  angle  becomes  60°.  Afterward*  Tt«f 
rise,  and  aa  the  oentre  of  gravity  ia  always  at  » 
intersection  o(  the  bi  sec  ton  of  the  aides  when  Its; 
coincide  with  the  perpendicular,  the  point  of  mtn 
section   and  the   points   of    bisection    will   eon 


dartribnUd  to  give 


"*ThenmLIi£ai  it  dta 

..„ i  strength  tasntunad. 

The  head  and  poppdrt  are  mad*  an  th 
of  centre  will  be  paral&al  wita  the  edge 
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The  mandrel  unci  onllmr  are  of  the  but  out  steal 
and  carefully  hardened.  Tha  mandrel  ii  hollow, 
Iiin.deop,  ,lin.  diameter,  note  ftin.  Whitworth'i 
driver  ohuck  ii  of  gunmatel,  with  steel  centra: 
drill  or  natter  ohnak  is  Jin.  bore.  Cone  pulley  hu 
four  speed  i. 

The  poppet  hu  a  steel  cylinder  mandrel,  and  it 
la  to  arranged  that  the  hand  wheel  does  not  pro- 

Sot  beyond  the  barrel  of  the  hesdatook,  an  that 
•  front  alide  will  paai  the  poppet  without  it  being 

Tho  front  elide  ii  fitted  an  that  it  wfll  elide  along 
the  front  of  the  bed,  and  oan  be  looked  instantly 
by  a  oam  lever  ;  the  vertical  slide  ii  well  fitted  to 
saddle  and  arranged  to  rise  and  fall,  haa  steol 
eojnare- threaded  screw,  and  gunmetal  nnta. 

The  alide  is  fitted  to  Tertioal  alide  bracket  and 
indexed  to  take  any  angle ;  the  traoaTerae  elide  it 
mad*  and  arranged  with  two  T-slots,  and  la  Sin. 
long  and  Sin.  wide.  All  the  slidea  are  oarefoll j 
gronnd  In,  and  are  aa  firm  aa  if  they  were  of  one 
pfaM  «f  metal.  The  tool-holder  is  on  Willis  a 
principle,  and  ean  be  plaoed  on  any  part  of  the 
T-alot  table,  and  ii  supplied  with  two  T-reata  and 
■casket. 

The  stsndards  are  of  the  belt  form  to  give  it 
■tability  and  strength  without  being  enmberaoma  ; 
the  orank  la  of  forged  iron  with  ataal  snda  for 
eentree.  The  flywheel  la  noonrately  tnrned,  and 
baa  three  speeds.  Treadle  motion  ii  light  and 
■bong.  The  whole  lathe  ii  so  eaiily  worked  that 
•>  child  oan  ma  It.     Approximate  weight  about 

Whereat  an  ordinary  slide-rest  lathe  ean  only  be 
applied  to  turning,  this  lathe  ean  be  applied  in- 
•tsintly  to  milling  of  every  description  by  limply 
pitting  the  nutter  between  tbe  centree  of  the  lathe 
and  bolt  the  work  to  the  table,  the  out  can  be 
ad jotted  to  a  n  i  oel  y , 
This  lathe  oan  be  applied  instantly  to  the  fol- 
g  work,  and  will  nave  Its  coat  in  a  few  weaka 
is  and  file*.  It  i 


Poppet  tranna  aorew  ia  arranged  ont  of  the  aide  Sweet'i  remarks  01 

of  poppet,  10  that  no  ohipa  will  get  into  the  screws,  good  and  had  lint 

and  the  barrel  i»  full  length  ofthe  head-stock,  so  make  tbe  Motion  of  your   jar  oover  o'r  any  other 

that  it  will  not  ipring  when  a  heary  ont  ia  taken,  curve  either  of  circular  ami.    1  should  be  glad  to 

I.  The  vartioal  alide  haa  a  faU  euffioient  to  ont  he"  "n0™  °*  Mr.  Sweet.  Attar  .pinning  the  other 

gear  wheeU  Bin.  diameter,  and  will  oat  them  aa  «™  matter  which  hai  taken  me  from  the  pole  i- 


mallaf 

S.  Th .... 

any  form  according  to  shape  required,  ' 

8.  Moit  bandy  to  mill  np  hexagon  nnti  and  bolti 
tonnlform  aim. 

4.  To  mill  np  oanu  of  any  shape,  face,  or  barrel. 

5.  For  milling  np  key  aeatingi  iu  shafts. 

6.  Drilling  and  dividing  hubi  for  trioyclet  and 
bioyolee  the  lame  time.      . 

7.  Profiling  ateam  porta  of  cylinders. 

8.  Profiling  quadrant  links  of  locomotives. 

9.  Hilling  the  bearing.. 
10.  Cutting  Biota  in  screwa. 


18.  Milling  groova  in  dies. 

14.  Fluting  drill!  that  will  cut  equal  to  Hone. 

16.  Hill  np  alidea  for  any  machinery,  and  many 
other  useful  work  too  numerous  to  mention  in  thia 
spsaiuostlon. 

Anyone  with  ordinary  ikill  can  do  all  the  work 


screw -cutting.  Hy  lathe  i 


a  common-looking  4,  in. 


this  lathe  withoc 
machined  through  out. 
102,  Teviot-atreet,  Poplar,  E. 


file,  a 


KBTAL  SPXHXXHCr. 

S 28768.1— HY  last  latter  contained  a  mislsading 
Ition  to  the  title.  I  had  written  the  word 
■pinning  at  the  hoed,  bnt  laok  of  time  compelled 
postponement.  The  purchase  of  Lukin'e  book  on 
turning,  with  ita  chapter  on  spinning,  and  well- 
deserved  praise  of  this  pretty  ark  revived  an  old 
desire  to  practise  it,  baulked  on  a  former  ocoasion 
by  failure  to  procure  proper  bnrnishera.  Though 
r  _:-v.  ,«..  . J-nSSt  oart  "- 


I  might  like  t 


Hie  front  alide  haa  an  enormons   advantage  :  It    able 


o  add  to  hia  directions/but  I 


passages,  I 
tione,  but  1 


and  is  always  at  hand. 

Having  a  vartioal  alide  fitted  to  aaddla,  the  depth 
~~1  be  adjusted,  and  the  tool  oan  be  raised  and 


„  the  thin  metal,  which  is  safest  for  a  beginner. 
and  that  is  to  turn  wooden  stopper!  for  jars  and 
Buoh  things,  and  ooTer  them  with  sheet  brass.  An 
old  ginger  jar  thus  supplemented  becomes,  if  not  a 
drawing-room    ornament,    at    least  a  respecter'- 

"'   "■■  '  -"--Jatun. 


find  with  the  work.  A  Ouahman  ohuok  hardly  ever 
leaves  the  mandrel  nose,  unions  to  give  place  to  a 
taper  aorew  for  plank  wood  or  a  main  ohnak,  on  to 
which  soraw  various  sizes  of  iron  gas  barrel  sockets, 
moat  useful  and  soonomioel  ohuoks  for  endless 
purposes.  This  Is  but  a  prelude  to  saying  that  I 
have  rigged  a  device  thereon,  whereby  the  diffi- 
culty of  sorsw-c basing  bids  fair  to  be  abolished, 
bnt  for  the  present  it  is  not  quite  in  condition  to 
see  daylight.  W.  A.  S.  B. 

EVOLUTION. 


A  require  ptoMlg  as  in  a  slide-rest    member  of  society  ;  the  little  knob  at  top  is  tnrned    there   is  any  reliable  information   to  show  that  j 
ont  of  th*  solid.     In    this   connection  read  Mr.    mankind  were  ever  in  any  way  diflerant  from  what)  ] 
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they  do*  art?    Snoh  information,  I  believe,  dot* 
not  exist. 

Contrasting  the  skeleton  of  the  so-called  primi- 
tive man  with   that  of  *  recent   man,   no   raal 

difference  ii  manifest,  except  perhsps  that  thi 
bones  are  rather  larger  eud  eoaiaar  In  the  formal. 
In  alia  of  brain,  also,  tbara  ii  Tar;  Httla  difiereoci 
— in  fast,  we  cannot  say  that  in y  of  the  skeletons 
of  man  ai  ret  found  are  any  nearer  the  apa*  than 
we  ourselves  arc.  This,  of  course,  refers  to  atrno 
tore,  not  mental  power.  Ho,  in  structure  of  adults, 
there  ia  no  connection  of  man  with  monkeys.  B  ' 
when  a  foetus  ia  within  two  or  three  months 
being  barn  ite  body  ia  covered  with  a  Ions;,  thick 
crop  of  hair,  called  lanugo,  closely  resembling  tb 
bair  of  the  anthropoid  apes,  and,  at  a  younger  stsgi . 
it  can  hardly  be  recognised  from  a  monkey  foetus. 
So  this  points  to  a  hairy  ancestor. 

Another  proof  of  a  bairy  ansa _.. 

and  tban  people  are  born  completely  covered  with 
bate.    There  is  no  aotnal  proof  that  theae  hairy 

human  beinga  are  the  representatives  of  c 

mon  ancestor;  but,  by  taking  a  parallel 
which  there  ia  proof,  we  can  aee  that  th 
very  strong  probability  that  Bach  ia  the  cai 
parallel  case  ia  mentioned  f—  " — '- 
AOriginof 

crossed  Km  _    

aad  a  barb  with  a  spot ;  be  then  crossed 
mongrel  barb-faotails  with  a  mongrel  harb-apot, 
and  the  reaolt  was  a  pure  rock  pigeon,  the  rock 
pigeon  being  the  ancestor  of  other  domestic 
pigeons. 

Might  I  also  ask  "Dene"  in  what  way  the  hair 
of  man  is  different  from  the  hair  of  monkeys, 
oats,  or  sheep  ?  To  me  tbey  have  always  ac 
vary  similar,  all  looking  like  a  pile  of  bowls,  1 
edges  are  serrated.  The  accompanying  cat  will 
ahuw  what  I  mean.  Fig  1  ia  a  human  hair,  Fig.  ? 
ia  the  down  of  the  eider  dock,  Fig.  3  ia  a  hair  from 


I,  In   which 


the  Indian  bat.  and  Fig.  4  U  the  hair  of  a  cator- 

Jillar.  They  are  ac  similar  in  structure  that  the 
iSaranoe  ain  be  pnt  down  to  what  Darwin  calls 
"  correlated  variation  "—that  ia,  that  it  ia  due  to 
the  difference  of  organs,  tiaanes,  £c,  of  the  different 
animals  to  whom  the  hairs  belong.  A  very  curious 
inatanoe  of  oorralated  variation  ia  shown  ia  the 
parasites  of  the  different  animals,  which  arc  very 
liable  to  variation  when  placed  on  another  animal. 
Those  who  write  to  the  "  E.M."  fall,  I  think, 
under  the  following  seta:— 1.  Those  who  believe 
that  every  animal,  or  at  any  rate  every  units,  was 
separately  created.  2.  Those  who  believe  in  one 
starting  point  of  all  animals,  which  was  created, 
and  that  improvements  were  from  time  to  time 
given  it  by  a  Creator  ;  and,  3.  Those  who  believe 
that  life  waa  made  by  inorganic  means,  and  which 
wee,  by  a  law  yet  undiscovered,  subject  to  voria- 
tlona.  Uf  these  three  theories,  I  think  the  third 
is  the  most  probable,  for  the  first  two  have  a  paat 
to  anpport  them:  they  rely  merely  on  records 
written  by  ignorant  men— as  the  savage  of  even 
theae  days  pots  down  tberustle  of  the  leaves  or  tbo 
fall  of  a  stick  to  a  spirit,  so  they  put  down  things 
inexplicable  to  them  to  a  god.  The  religion  of  a 
thousand  years  must  sorely  fall  if  in  the  labora- 
tories of  to-day  there  is  produced  a  compound 
which  will  live,  like  one  of  the  Monera.  And 
Science  ia  leading  up  to  each  a  point ;  she  has  pro- 
duced compounds,  formerly  made  by  plants  and 
animals  eluue,  audi  as  the  poisonous  base  of  hem- 
look  and  many  others— and  why  not  also  proto- 
plasm? aUtine, 

BTJRVIVAI,  OF  TBS  FITTEST. 

[58770.]-"  E.  L.  <;.,'■  28723,  p.  23S  .should  take  to 
heart  the  safe  old  proverb  about  looking  before 
yon  leap.  The  fascination  of  a  mare's  neat  is  Very 
great,  no  doubt ;  but  a  little  caution  is  useful.  He 
proclaims  that  this  ia  an  inopportune  time  for 
maintaining,  like  "  Sigma,"  "  that  Australia  has  in- 
herited naturally  its  fittest  animals,"  But  I  said 
nothing  of  the  sort.  A  referenoo  to  my  letter,  p. 
193,  will  show  it  headed  "  Surcica!  of  the  titteat," 
not  inheritance,  or  evolution,  eveu.  The  fact 
whioh  I  had  iu  view,  and  wished  to  impress,  was 
that  the  native  animals  of  Australia  are  purely  a 
'urvival  of  animals  over  the  world  many  an  age 
antecedent  to  the  existence  of  those  now  found  Tn 
the  rest  of  the  world,  and  that  these  indisputable 
facts  shuw  that  they  must  have  been  isolated  long 
agea  before  that  period  of  5000  years  ago  of  which 
"  K.  L.  G."  is  so  fond,  and  were  not  destroyed  by 
aajr  i^itmclfim  at  that  period;  for,  of  course,  though 


itinayeuif'E.  L.  G."  to  try  and  twist , 

to  snit  himself,  out  of  the  words,  "all  In  whose 
nostrils  waa  the  breath  of  life,  of  all  that  was  in 
the  dry  land,  died,"  oommon  sense  and  the  whole 
account  will  tall  any  one  else  that  these  words 
mean  what  they  say — the  total  destruction  of  all 
breathing  land  creaturea.  It  is  mere  childiehnesi 
to  talk  about  creatures  surviving,  floating  on  drift- 
wood, and  so  on,  under  torrents  lasting  for  many 
days,  so  violent  as  to  Wash  sway  the  surface  of  the 
earth  and  altogether  modify  ite  form — according 
to  "  K.  L.  G." — and  without  food  for  a  long  period. 
Bat  we  have  another  closely  related  fact  to  take 
into  account.  On  the  neighbouring  land  of  New 
Zealand  there  baa  not  remained  a  single  inhabitant : 
when  discovered  it  did  not  contain  any  quadrupeda 
at  all.  Thia  is  readily  understood  in  the  light  of 
successive  submergences  at  vast  intervals  of  time. 
At  the  last  submergence,  if  New  Zealand  were 
wholly  covered,  its  animals  would  have  perished 
itirely-      In  Australia^  with  its  highest  mountain 

.._:_. 1_:_  .  .i__  j,™^  animals  of  the  mam 

'"T  may  well  have  found 
litable  ages  before  the 
smeller  animals  were  much  affected  by  the  gradual 
reduction  of  the  available  land  ;  and  at  the  extreme 
aobmergenos  they  might  easily  have  maintained 
existence  so  aa  to  repopulate  the  Continent  on  its 
emersion  with  the  same  races  of  animals  which  had 
existed  there  at  the  earlier  geologic  epoch,  every- 
where else  destroyed  or  superseded  by  more  ad- 
vanced types,  mnch  as  the  rabbits  are  threatening 

Those  rabbits  have,  however,  nothing  to  do  with 
the  subject;  and,  moreover,  I  had  them  in  mj 
mind  when  I  said  (p.  193)  that  the  maraapiali 
might  probably  be  the  beat  united  to  Australia. 
"until  man's  advent  altered  the  conditions  of 
existence."  For  civilised  man's  advent  did  pro- 
foundly altar  those  conditions :  under  my  own  ob- 
servation the  whole    aspect  of  vast   * 

changed,  not  by  — "! — * —   *■-*  ■—  ' 
treading,  eating, 

and  were  replaced  by  new  kinds,  dry  beds  of 
streams  were  changed  into  overflowing  spring*, 
Thsn  came  the  further  effects  of  timber-clearing 
and  agriculture,  whioh  made  the  country  very 
different  by  the  time  the  rabbits £ L~ 


by  cultivation,  but  by  the  ceaseless 
ng,  and  manuring  of  the  grass  by  the 
d  flocks.    The  old  grasses  vanished. 


Z 

I  may  just 


older 


k  in  reply  to  "  E.  L.  G.'a  "  ani- 

lum.ciBiuii.  uu  my  letter,  that  I  iu  no  way  "mis- 
labelled "  it.  I  wrote,  as  I  have  often  done  before, 
under  the  stimulus  of  that  sublime  air  of  cool 
omniscience  with  which  be  sets  down  anyone  of 


„     ty.    It  wei 

the  world  would  be  in  a  gli 

-.of  tbc  present  water  < 


that 


ily  90  per  o 

.V?aVJ°Sm3 

"-:—  at  all;  hi 


.  glacial  period  now  if  thai 


which  he  really  knows 

ig  at  all ;  his  ojnelly  cool  assertion  about 

obvious  non-survival  of  the  fittest  on  any 

d  disconnected  with  Asia,"  was  the  text  of  my 

or,  and  justifies  its  heading.    It  is  introducing 

altogether  new  problem  to  talk  about  rabbits 

I  sparrows  ;  the  faot  that  later  immigrants  drive 

the  older  races  may  show,  aa  I  rsmarked,  that 

there  bad  nut  been  aa  evolution  of  the  rso.es  best 

mited  to  the  circumstances;  bat  the  survival  of 

thu  fittest  can  only  relate  to  thoae  in  existence 

when  connection  with  the  rest  of  the  world  ceased. 

I  'have  a  little  piece  of  .information  to  ask  of 

'  E.  L.  Ii.'"      it  appears  that  the  Glacial  period 

existed,  and  the  mammoths  managed  to  endure  it ; 

the  Flood  came,  and  tbey  all  took  to  swimming 

iy  sooth  (I  do  not  vouch  that) ;  but  this  rush 

,  it  appears,  hot  water.  Now,  granting  that  it 
had  to  melt  glaciers  in  order  to  end  the  Glacial 
>eriod,  I  cannot  sac  how  these  mammoths  got 
irosen  in.  1  ase  it  ia  stated  that  they  were  swept 
irom  the  Temperate  region  northwards;  but  I  have 
lot  heard  that  the  complete  examples  ahow  any 
ligna  of  having  been  parboiled  before  freezing, 
and  I  do  not  see  why  the  water  should  rash  north- 
.  Surely,  if  immersed  iu  condensing  vapour, 
should  have  been  an  excess  supply  at  the 
solder  poles  rather  tban  in  the  hotter  regions. 
Further,  I  do  not  sec  any  impertinence  in  a 
Sigma  "  (no  more  anonymous  by  the  bye  than  an 
Ii,  L.  I).")  asserting  that  no  Deluge  destroyed  the 
nimals  of  Australia.  They  are  there  to  th.ii  Joy, 
irviving  from  days  many  times  6,000  years  ago ; 
ok,  then,  can  tbey  have  been  destroyed ') 


OLIVE  TREKB  AND  THE  DBLTXGrK. 

;  38771.]— Is  letter  28723  "  K.  L.  U."  says,  iu 
eot,  that  the  fact  of  the  dove  having  found  an 
ve  iu  leaf  proves  that  some  land  had  uut  been 
smerged.  He  ia  not  aware  that  olive-trees  will 
live  and  flourish  under  water  for  a  long  tims. 

J.B. 

PIOTOBIAL    COMPOSITION. 
[■28772,]  —  YoDH     correspondent,   "  Avicula," 
.  258,  expresses  a  wish  fur  further  remarks  on 


colour.  I  regret  that  I  cannot  at  this  moasnt 
quote  chapter  and  verse  ;  bat  John  Ruskin,  inane 
of  his  very  best  sad  truest  passages,  points  oat  that 
white  paint  is  the  artiat  a  higbeat  approach  to 
nature  a  sunlight,  and  that  black  paint  is  the 
artist's  lowest  approach  to  nature's  dsspsst 
shadow.  He  shows  that  white  paint  ia  black 
almost  as  compared  with  suul  igbt,  and  that  black 

Saint  is  light  as  compared  with  natures  utter 
arknesa.  The  artist's  genius  is  proved  by  his 
succeeding  with,  or  in  spite  of,  his  miserably 
limited  range  of  intensities  of  colour  in  producing 
powerful  pictures  even  of  such  apparently  im- 
practicable subjects  as  effulgent  skies  and  aeas  of 
molten  rnby  and  gold.  For  example.  Turner's 
"Polyphemus"  and  "Old  Temeraire."  Buskin 
_aowstbat  Claude  de  Lorraine  contented  himself 
with  simpler  and  fewer  transitional  stage*  between 
*■■"  yellow  auns  and  his  dark  foregrounds,  while 
net  attempted  the  much  higher  and  mors  diffi- 
cult task  of  proportioning  his  expenditure  of  effect 
according  to  the  necessarily  limited  range  of  human 
means,  so  as  to  include  ia  his  scenes  gradations  and 
effects  which  the  great  Claude  neither  perceived 
nor  aspired  to.  w.  Q, 

"FOHOB"  AND  "XNasRQT." 
[28773.1 — WHILE  recognising  the  generosity  uf 
"F.R.A.S.'s"  defence  of  Mr.  (Jlodd  (and  Grant 
Allen,  on  whom  Mr.  C.  relies)  against  Wm.  J.Grey, 
I  submit  that  the  last  is  doing  the  right  thing  in 
protecting  the  interests  of  Mr.  Clodd'a  readers. 
\Ve  nan  very  well  imagine  what  "  F.tLAJJ."  would 
say  if  someone  wrote  a  chapter  bearing  on  astro- 
nomy in  which  special  and  utterly  unheard-of 
meanings  were  givea  for  a  special  purpose  to  right 
aeoension  or  to  parallax,  for  inatanoe.  WhyshooU 
,  privilege  be  conceded  in  dynamics  to  one  who  ii 
vidently  not  a  dynamicist,  which  "F.R.AS.'' 
would  not  claim  for  himself  in  astronomy,  though 
"  "Force"  hashed,  indeed,  i 
dynamics;  bnt  thst  does  not 
entitle  every  person  to  give  it  his  own  arbitrary 
and  totally  new  application  or  limitation.  Bat 
"energy,"  since  its  introduction  into  dynamics,  baa 
lever  had  any  meaning  but  one — vir.,  that  given 
it  by  Wm.  J.  Grey.  Mr,  Clodd,  having  defined 
force  as  attractive  power  and  energy  as  repulsive 
lower  (I),  tells  us  that  such  force  has  persistence 
ind  such  energy  conservation— whioh,  however,  is 
jy  no  means  the  oaas.  He  also  tolls  na  that  kinetic 
merer  ia  active  en.,  and  that  potential  en.  ia  pas- 
lappropriate  a  contrast  bs- 


them  as  could  be  devised. 


Dalillxdensla. 


[3*77*.]- 

milt,  by  Mr.  Frank  Roosevolt,  whose  headquarters 
d  principal  factory  are  in  New  York  City,  hot 
10  alao  baa  complete  factories  in  Philadelphia  sod 
tltimore,  thia  organ  having  bean  built  intie 
iter.  The  organ  stands  iu  the  tower  fronting  oa 
e  gallary  oppoaite  the  pulpit,  but  projects  sc 
tie  that  there  ia  abundant  space  for  a  ebons 
oir  in  front  of  it.  The  case,  a  noble  pedsstsl 
on  which  the  front  pipes  stand,  ia  made  of  black 
dnut  richly  carved  and  handsomely  finished,  uf 
..jlliic  design,  and  harmoniaea  admirably  with  till 
stately  grandeur  of  the  church.  Taa  displayed 
pipes  are    symmetrically    arranged   in    two  Urea 

•" "  --  "• —  -ides  with  int*rrerira| 

by  a  f au-sbspsd 


lesign  uf  Trumpets,  all  being  richly  and  artistically 

, 1-j; f-1—.i..i n^^ars*  side  towers 

_„    orbels,sotbatDi 

„,,„„    ... .Je    floor    level    Tee 

lions  of  the  organ   are  width  lift,  deptk 
in,  height  31ft.,  thekeyboards  and  orgamsl 
projecting  iu  the  centre,  sj  that,  including  the* 
L-'.al  depth  is  1.1ft.  Din. 

excellence,  durability,  and  finish  of  tea 
n  every  detail,  however  insignificant,  ban 
uried  to  the  highest  attainable  standard,  HI 

jtrument  as  a  whole  is  a  representative  cm 

of  the  perfection  to  which  the  art  of  organ  bafld- 
-g  has  been  advanced,  and  is  in  every  way  srortaj 
'  the  venerable  church  iu  which  it  stands. 
The  amount  of  10ft.  and  rift,  flue  work,  partka- 
larly  of  the  diapason  tone,  ia  greatly  ia  axaess  af 
"    "  usually  met  with,  thus  forming  a  fuundatim 
Ltra  solidity,  and  giving  that  impressive  sad 
ified  body  of  tone  which  is  tbo  nob'  eat  f estate 
ic  "  King  of    lustrnmcnts."      It   will  be  ob- 
served, too,  that  there  is  a  enref  ully  regulated  pro- 
portion of   the  diapason,  flute,  r*~ —      -J  — ' 


„...  „  _joh  being  admirably  balance.  _ 
ml  to  the  acoustics  of  the  building  and  the 
ion  that  the  organ  occupies.  Every  stop  at- 
tention is  called  to  the  extensive  nee  of  swill- 
..    In  addition  to   the    Swell  Organ  itself, 

„ .i   comprises  tweve    slope  and  is  uf  ubcsbsI 

amplitude  aa  compared  with   the  Great,  the  Cboir 
Orgau  is  inclosed  iu  a  box  of  its  own,  a  devics 
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wfaloh  greatly  enhances  its  value,  and  la  productive 
of  many  charming  effect*  of  expression,  in  general 
only  obtainable  by  the  use  of  a  Swell  Organ.  Then 
all  the  stops  of  the  Great  Organ,  except  the  first 
two,  are  included  in  the  Choir  swell-box,  thus 
enabling  the  organist  to  snbdne  at  will  these 
usually  assertive  stops,  and  to  utilise  their 
tones  in  a  far  more  extended  field  than  is  com- 
monly practicable.  Henoe  twenty-eight  stops  oat 
of  a  total  of  thirty-three  are  placed  under  absolute 
oontrol  as  regards  expression,  making  it  possible 
for  the  organist  to  vary  the  strength  of  the  tone  by 
very  delicate  gradations,  or  to  make  a  crescendo 
and  diminuendo  of  startling  intensity.  Besides 
this,  a  most  beautiful  and  novel  effect  can  be  pro- 
duced by  gradually  closing  one  box  while  opening 
the  other. 

The  use  of  overhanging  keys  for  all  three 
manuals,  the  oblique-faced  draw  stop-knobs,  and 
the  unusual  number  of  couplers,  by  which  many 
charming  combined  effects  can  do  made  and  the 
volume  and  power  of  the  instrument  greatly  in- 
ereaaed,  are  meohanioal  details  worthy  of  note. 

The  draw-stop  action  consists  only  of  "trackers  " 
and  M  squares "  the  same  as  are  used  for  the  key 
action,  and  the  mechanism  throughout  serves  as  a 
apeoially  perfect  sample  of  the  highest  class  of 
workmanship.  The  greatest  care  has  been  exer- 
oieed,  and  every  known  precaution  resorted  to,  to 
•liminate  friction,  noise,  lost  motion,  and  all  the 
•vila  that  this  sort  of  mechanism  is  liable  to.  All 
the  •* rollers"  and  M squares"  are  made  of  iron, 
every  point  of  contact  is  "  bushed,"  every  piece  of 
annul  hardware,  whether  of  brass  or  iron  (except- 
ing the  screws)  is  silvered,  nickelled,  or  tinned,  and 
adjustability  is  accomplished  at  every  joint. 

The  windcheats  are  those  known  as  "  Roosevelt 
Patent  Chests,"  and  may  be  briefly  described  as 
being    '•  tubular-pneumatic "    in    principle,   and 
affording  a- separate  pallet  fur  every  pipe.    The 
construction  and  operation  is  ouch  as  to  preclude 
the  possibility  of  almost  all  of  the  derangement* 
common  to  most  organs,  arising  from  thormometric 
or  barometric  variations.    No    matter  how  largo 
the  organ,  these  chests  render  the  touch  light  and 
agreeable,  without  the  intervention  of  the  compli- 
cated "  pneumatic  lever,"  and,  above  all,  insure  a 
degree  of  perfection  in  u  repetition  "  never  before 
attained  in  an    organ,  and  equal  to  that  of  the 
most  perfect  pianoforte.    They  dispense  with  the 
objectionable  "  sliders  "  heretofore  commonly  used, 
ana  are  so  arranged  that  each  and  every  part  is 
easy  of  access  for  removal  or  replacement  in  cate 
of  accident. 

The  bellows,  which  is  of  ample  dimensions,  is 
fitted  with  large  horizontal  action  feeders,  insuring 
a  copious  lupply  of  compressed  air.  without  .the 
necessity   of   operating   them  rapidly,  and    thus 
osueing  a  disagreeable  unsteadiness.    In  addition 
to  the  usual  nand-Iever,  these  feeders  are    con- 
-  atctcd  with,   and  operated  by,  a   "Jacques    im- 
'_  proved  hydraulic  engine,"  situated  in  the  corner  of 
lac  vestibule  bereuth.    The  water  valve  is  auto- 
:  Statically  controlled  by  the  rise  and  fall  of  the 
bellows,  so  that  the  speed  of  the  engine  is  regulated 
by  the  demands  made  for  wind,  and  uo  water  is 
Waated.    From  the  bellows  the  compressed  air  is 
Qonveyed  to  a  smaller  receiver,  called  a  "  regulator," 
Which  insures  absolute  steadiness,  and  from  thence 
it  ia  distributed  to  the  different  departments  of  the 
To  avoid  friction,  and  consequent  loss  of 
»  when  the  utmost  demands  are  being  made 
the  wind  supply,  all  the  wind  trunks  have  been 
de  of  extraordinary  sectional  area,  and  right- 
fled  bends  in  the  same  studiously  avoided.  Each 
nk  ia   fitted  with  a  "concussion  bellows"  or 
•*  long "  to  prevent  unsteadiness  arising  from  the 
recoil  caused  by  the  simultaneous  closing  of  many 
pallets,  and  a  telescope  joint  to  avoid  the  weight  of 
windohtsts  and  pipes  being  transferred  from  the 
frame  to  it,  by  possible  shrinkage  or  the  settling 
of  the  floor. 

The  Roosevelt  patent  automatic  adjustable  com- 
bination action  is  a  recently-invented  device  of 
the  most  inestimable  value  as  regards  the  complete 
and  convenient  control  of  the  instrument,  and  is  un- 
doubtedly the  most  remarkable  mechanical  feature 
In  this  organ.  It  is  simple  and  durable  in  construc- 
tion, and  enables  the  organiat  to  change  the  effect 
of  each  combination  pedal  at  any  moment  by  simply 
drawing  the  desired  selection  of  stops  and  then 
M  Betting  "  or  ••  looking  "  the  same,  by  a  single  touch, 
to  such  pedal  as  he  may  desire,  after  wh  ioh  the  latter, 
on  being  depressed,  will  instantly  cause  the  knobs 
to  revert  to  the  positions  occupied  when  set.  As 
this  mechanism  move?  the  knobs  themselves  and 
releases  itself  at  the  close  of  action,  the  stops  can 
bo  operated  by  hand  in  conjunction  with  the  com- 
bination action,  which  is  not  the  case  with  any 
form  that  fails  to  move  the  knobs.  With  the 
above  unusual  resources  in  the  combination 
mechanism,  and  considering  the  increased  number 
of  pedals  here  introduced,  this  organ  is  probably 
more  completely  equipped  for  combined  and  con- 
venient registration  than  any  instrument  that  has 
jet  been  built  in  this  neighbourhood. 

The  voicing,  on  which  mainly  depends  the  success 
of  the  instrument,  is  deserving  of  the  close  study 


and  examination  of  those  interested  in  the  subject, 
and  combines  all  the  best  points  of  European 
schools. with  some  effects  seldom  produced.  The 
great  delicacy  and  characteristic  quality  of  tone  in 
the  different  stops,  the  dignified  power  of  full 
organ  without  harshness,  ana  the  perfect  blending 
of  the  whole  into  an  agreeable  and  massive  tone, 
yet  not  lacking  in  brilliancy,  are  all  noteworthy 
features,  and  the  result  of  a  mofct  careful  and  yet 
progressive  treatment. 

Specification. 

Three  Manuals.  Compass  CC  to  as,  58  Notes ;  and 
Pedals,  Compass  CCC  to  F,  80  Notes. 

Great  Oik; ax. 


1.  Double    Open 
Diapason 


16ft. 
8 
8 

4.  Doppcl    Flute    8 
.).  Ootave   4 


2.  OpenDiapason 

3.  Viola  diGamba 


6.  Flute  Harmo- 

nique  4ft. 

7.  Octave    Quint    2$ 

8.  Super    Octave    2 

i».  Mixture  8  <fc  4  Rauks 
10.  Trumpet  8 


(Stops  3  to  10  are  included  in  the  Choir  swell -box.) 

Swell  Orqax. 


11.  Bourdn  (treble 

and  bass  split 

knob)  16ft. 

12.  OpenDiapason  8 
18.  Salicional 8 

14.  Dolce 8 

15.  Vox  Celestis...  8 


16.  Stopped  Diapa- 

son     8ft. 

17.  Gemshorn 4 

18.  Hohl  FlOte   ...  4 
10.  Flageolet  2 

20.  Doloe  Cornet  8  ranks 

21.  Cornopean 8 

22.  Oboe  8 


Choir  Organ. 
(Inclosed  in  a  separate  swell-box.) 


23.  Geigen  Princi- 

pal    8ft. 

24.  Duloiana   8 

25.  Concert  Flute  8 
20.  Quintadena  ...  8 

Pedal  Organ. 

31.  OpenDiapason  16ft.  I  33.  Violoncello 

32.  Bourdon    16      | 

Couplers. 


27.  Fugara  4ft. 

28.  Fluted1  Amour  4 

29.  Piccolo     Har- 
monique 2 

30.  Clarinet 8 


8ft. 


38.  Swell  to  Pedal. 

39.  Great  to  Pedal. 

40.  Choir  to  Pedal. 


ACCESSORIES. 

43  Bellows  Signal. 

44  Wind  Indicator. 


34.  Swell  to  Great. 

35.  Choir  to  Great. 
30.  Swell  to  Choir. 
37.  Swell     Octaves    on 

itself. 

Mechanical 

■11  Swell  Tremulant. 
42  Choir  Tremulant. 

Pedal  Movements. 

• 

45—40  Two  Roosevelt  Patent  Automatio  Adjust- 
able Combination  Pedals,  affecting  Great 
and  Pedal  Stops  and  Nos.  34,  85,  38,  39, 
and  40. 

47—18  Two  Roosevelt  Patent  Automatio  Adjust- 
able Combination  Pedals,  affecting  Swell 
and  Pedal  Stops  and  Nos.  37,  38,  39,  40, 
and  41. 

-i«) — 60  Two  Roosevelt  Patent  Automatic  Adjust- 
able Combination  Pedals,  affecting  Cboir 
and  Pedal  Stops  and  Nos.  36,  88,  39,  40, 
and  42. 

01  Full  Organ  Pedal. — Drawing  all  Couplers  and 
Speaking  Stops  except  No.  16. 

■V2  (treat  to  Pedal  Reversible  Coupler. 

53  Engine  Starter. 

54  Balanced  Swell  Pedal. 

55  Balanced  Great  and  Choir  Pedal. 

Summary. 

Stops.  Pipes. 

Great  Organ 10    718 

Swell  Organ 12     800 

Choir  Organ 8    464 

PedJOrgan 3    90 

Total  Speaking  Stops  33 

Couplers  7 

Meonanioal  Accessories...  4 

Pedal  Movements  11 


Total 55 


Total  Pipes   2072 

B*   ^L    lNf  • 


THE  ORGAN  BUILDER.— II. 

[28775.]—  THE  "Bourdon'*  derives  its  name 
from  the  French  verb  "  Bourdonner,"  to  hum  or 
buzz,  and  as  far  as  the  name  is  concerned,  is  quite 
new  to  English  work.  Its  name  came  into  vogue 
about  the  time  of  the  enlargement  of  the  French 
harmonium,  and  since  then  has  been  used  indis- 
criminately to  represent  a  stop  of  10ft.  pitch. 

In  the  older  organs  of  English  build,  the  simple 
name  of  ''  double  diapason  "  was  generally  adopted, 
and  then  referred  to  the  bass  octave  or  the  stop 
known  by  the  name  of  the  "Tenoroon,"  it  being  an 
open  diapason  of  16ft.  pitch  and  terminating  at 
tenor  C— hence  its  name.  The  scales  adopted  by 
the  builders  at  this  period  were  of  rather  lavish 
dimensions,  and  being  cut  up  only  one -fourth  the 
breadth  of  the  block  and  on  light  wind,  produced  a 
wonderful  fulness  and  impressivenesa  that  made 
itself  apparent  to  all  lovers  of  our  noble  instrument. 


By  degrees  the  double  open  diapason  became  more 
extended  in  its  range,  and  the  stopped  pipes  that 
completed  it  were  discarded  so  far  as  the  manual 
(it  chiefly  being  on  the  Great)  was  concerned,  and 
put  on  the  pedal  organ,  and  here  the  scale  was  in- 
creased to  suoh  an  extent  that  it  was  ont  of  all 
balance  to  the  reedy  quiet  tenes  of  the  tmaller  dia- 
pasons and  duloiana,  and  the  flutey,  stopped  dia- 
pasons. 

The  bodies  of  the  pipes  were  "bellied"  or 
increased  in  size  in  the  middle,  and  this  gave  great 
sonority  to  the  pipes ;  but  the  unequal  regulating 
in  the  voicing  seemed  to  be  discarded  altogether ; 
the  simple  getting  them  to  speak  appeared  to  be 
the  only  attainment  the  builder  sought  for.  The 
stop  might  then  be  desoribsd  as  a  "thumping, 
irregular,  and  windy  one,"  and  as  such  we  leave  it. 
The  Bourdon  we  have  to  deal  with  is  one  of  scale 
and  character  to  suit  our  own  chamber  instru- 
ments, and  I  shall  describe  the  stop  minutely 
enough  to  enable  all  hands  to  build  it.  The 
Pedal  Bourdon  is  a  stop  of  16ft.  pitch,  or  speaking 
the  ootave  below  the  Open  Diapason  of  the 
msnuals.  The  scale  or  diameters  of  its  longest 
pipe  C  C  C  at  the  mouth  and  top  end  being  6|in. 
by  3|in.— i.e.,  5£in.  from  back  to  front,  and  8|in. 
from  side  to  side.  Such  a  pipe  as  this  will  be  quite 
sonorous  enough  without  "  bellying,"  therefore  the 
sides  are  to  be  perfectly  straight  throughout  tho 
stop. 

The  mouths  are  out  up  the  breadth  of  the 
blooks ;  but  the  form  or  finish  is  to  be  a  perfect 
semicircle.  The  tops  of  the  blocks  are  "  stepped  " 
— i.e.,  a  piece  is  cut  out  of  the  back  part  of  the  top 
side  of  the  block,  the  object  of  this  being  to 
steady  the  vibrating  column  of  air  when  the  pipe 
is  speaking.  It  also  tends  to  give  promptness  to 
the »'  speech  "  of  the  pipe.  The  step  of  the  C  C  C 
pipe  may  be  3  in.  deep,  and  the  top  F  may  be  Jin. 
The  blooks  from  C  C  Cto  F  F  F  are  to  be  5in.  in 
length  ;  F  F  F  sharp  to  D  D  sharp  4.J in.  in  length  ; 
and  the  rest  4in.  in  length. 

The  holes  in  the  feet  are  to  be  as  follows: 
C  C  C  to  D  DD  sharp,  Hin. ;  E  E  E  to  G  G  G, 
l£in. ;  G  G  G  sharp  to  A  A  A  sharp,  jjin.  The  rest 
may  be  }in.  The  lowest  octave  is  to  be  "  bearded," 
the  projection  of  the  beard  on  C  C  C  to  be  ljkin. 
beyond  the  surface  of  the  "  cap,"  and  the  BBB 
} in.  "  Ears  "  are  glued  to  the  sides  of  the  mouths, 
and  are  kept  level  with  the  front  surfaoes  of  the 
beards.;  from  the  4ft.  C  to  tho  E  or  F  above  it 
beards  may  be  glued  to  the  caps ;  but  ears  are  not 
necesiary.  'lhe  "caps"  are  hollowed  out  on  the 
under  side,  and  are  kept  level  with  the  tops  of  the 
blocks. 

In  voicing  this  stop  tho  edge  of  the  cap  is  filed 
away  until  a  good  flush  of  wind  is  got.  This  may 
be  known  by  the  tendency  of  the  pipe  to  "Bpeak 
its  fifth  above,  or  perhaps  its  octave ;  if  the  latter, 
the  opening  is  rather  too  much,  and  must  be  re- 
duced by  planing  a  little  off  the  whole  surface  of 
the  inner  side  of  the  cap  ;  the  foot  is  then  plugged 
with  pieces  of  pine  of  close  texture  to  reduce  the 
superfluous  wind.  The  "  faces  "  of  the  blocks  are 
to  be  tlightly  bevelled  from  the  top  edge  towards 
the  "throat,"  and  no  nicking  is  to  be  done  to 
the  blocks.  W.  B. 


CONTINENTAL    ORGANS. 

[28776.]— I  WAS  much  amused  by  reading  re- 
marks by  Mr.  John  T.  Lawrence,  M.A.,  in  your 
last  issue  on  the  subject  of  Continental  organs,  and 
can  fully  endorse  his  description  of  the  wretched 
instrument  in  that  magnificent  Dom  a*.  Cologne. 
Last  August  I  attended  a  Sunday  service  there, 
expecting  some  such  treat  as  one  gets  at  West- 
minster Abbey  or  St.  Paul's,  but  a  dreadful  dis- 
appointment was  in  store  for  me.  The  miserable 
box  of  whistles  was  disgracefully  out  of  tune,  and 
the  singing  simply  execrable.  So  much  for  the  so- 
called  music-loving  Germane ;  but  Mr.  Lawrence 
should  have  gone  on  to  Mayenoe.  I  certainly  did 
not  hear  the  affair  they  have  in  the  Dem  there 
doing  duty  for  an  organ,  but  a  more  frightful 
outside  I  never  saw  in  my  life.  Fancy  a  miserable, 
diminutive  box  like  a  wardrobe,  very  much  carved, 
show-pipes,  the  largest  of  them  not  above  3ft.  long, 
and  the  woodwork  painted  a  lively  pea  green! 
There,  that's  beautiful,  is  it  not?  And  this  in  a 
fine,  large,  handsome  cathedral. 

Then  again,  in  Heidelberg,  I  suppose  the  Oxford 
and  Cambridge  of  Germany,  the  largest  ohuroh 
(they  call  it  cathedral}  has  an  organ  of  only  very 
moderate  size  and  middling  tone,  but  certainly  uo 
better  than  would  be  found  in  a  sscond-rate  pro- 
vincial church  in  England.  Altogether,  I  think 
we  English  may  rest  very  well  satisfied  indeed 
with  our  cathedral  organs,  and  the  singing  along 
with  them. 

Devon.  O.  B.  O. 


OF 


BOMB    LITTLE-KNOWN    PLANTS 
THE    "FLOBA   KEDIOA." 

[•28777.1— ORDER  :  Labiatoo;  genus,  Thymus. 
Of  this  family  the  Dracocephnlum  Jloyleanum  is 
very  largely  cultivated  for  its  seed,  sold  very  cheap 
in  nearly  every  Indian  town  and  village  under  the 
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HOtTulhmbaUn 


a  pouring  i 


mgh  soft 


cold,  mucilaginous  drink  it  obtained,  greatly  used 
in  all  urinary  diaeasee — in  fact,  these  remarkable 
qualities  of  the  seeds  are  koown  to  Europeans  Had 
natives  alike.  A  medical  friend  of  mine  tent  a 
quantity  to  England  over  forty  yean  ago;  but  I 
bever  heird  the  result.  Our  British  druggists 
fthoold  import  a  aupply.  Boa. 

PUBS  MATHEMATICS. 
[28778.1  — The   two   problems    suggested   by 

" .]  may  be  worked  out  u 

i    the    isoacele*  triangla, 


Then,  line*  the angla  i )  H  P  -  t  A  II  P  =  |  (  *    -  \.i\ 
ud  BPm  dtio.9,  we  have— 


£  -  tla.  9  tan.  i  /"|  -  g\  =  aim  ft  ! 


Bat 


i  appearances  somewhat  rest 
iloas  hue  of  the  modern  German 
uophllo-ophiosl    it    would 


philosophy. 


Bond 

like  the  airy  speculations 

of  Hegel  and  Stalling  and  anch  other  thinkers 
whose  very  mysticism  seemed  to  be  their  pride  and 
boast  1  Lagrange,  indeed,  contemplated  accom- 
plishing in  tbe  deductive  scisnoes  what  Hegel  is 
regarded  to  have  done  far  the  mental  science*  ;  yet 
no  comparison  oould  be  drawn  between  the  great 
mathematical  philosopher  and  the  great  meta- 
physeal philosopher. 

Oar  conception!  uf  space  arc  neceusrily  limited 
by  spaas  of  three  dimensions  ;  yet  what  on  earth 
can  be  the  meaning  of  th  at  World  of  four  Dimemuau 
of  which  Cay  ley,  Lobateheffeky,  and  other  daring 
travellers  hava  given  us  such  intereating  accounts, 
but  from  which    they    never  have    been  able  to 


existence  in 

to  the  known 

menaions? 

fauna  and 

everything 
t  unknown 

■'.;', 

nportatiou  ? 

For  all  tl 

the  work 

if ores aid 

ileged  witl 

ma 

ndiarnbb* 

ore,   though 

it    be    withou 

oraok  or 

E.  J.  Payne,  in  a  paper  read  before  Um  ( 
Society  on  "The  Violins  of  '  Stradivari,"1 
"I  ought  t 


■I    ].is:i 


dinary  one 


Aini  a 


if  that 


sally  it 


aiblai 


(+« 

sin.fl-r 


The  second  propoeitiou  is 
ttrst.    Suppose  B,*  ~  ' 
similar  and  equal 


first.    Suppose  BAC 

aim  ill  r  and  equal  triangles,  ba 

and  draw  P  S  perpendicular  to 


parallel  to  0'R£ 
radios  of  a  circle  it 
pounded  of  the  tri 


and  therefore 
.  and  P  3  tbe 
in  the  rhombus  corn- 
Let  PS- R;  then— 


Eliminating  T  between  (1)   and  (3),  we  o 
ft  ■  x,  tha  result  given  by   »  M.  I.  C.  B." 
taapeot  to  the   triangle  B  A  P.jt  is  perhaps  worth 

J.  B,  O. 

MATHEMATICAL  PARADOXES. 
[387790-1  WBITB  this  in  answer  to  th, 
•oggeetion  of  «  M.I.C.E. .'.'  Bath,  but  I  cannot  c-n 
aoientiously  write  it  under  the  heading  of  "Pun 
Mathematics,"  inasmuch  as  my  object  is  to  deory 
•Ome  recent  pseudo-advancement*  in  mathematical 
asienoe.  Since  the  beginning  of  the  present 
century  the  prevailing  doctrines  of  imaginary  and 
belated  negative  quantities  have  been  assailed 
notably  by  Maserei,  Prend,  Boc'e,  and  Peacock' 
whose  ideas  were  quite  antagonistic  to  general 
opinions,  and  at  the  tame  time  were  at  variance 
*itt°ne  mother  thoagb  tbe  "Algcbre-langue" 
Of  U.  Buee  was  adopted  by  Peaoock  under  the 
title  of  "  Symbolical  Algebra."  In  a  note  at  the 
end  of  Bryce's  Algebra,  that  author  proceeds  in  a 
Tory  unpretentious  manner  to  demolish  the  whole 
lupentruoture  of  symbolical  algebra.  He  tells  us 
to  efieot  that  Dr  Peacock  ia  all  wrong  in  hi.  view. 
thereon  as  published  in  the  British  Association 
Report  for  1833— that,  in  fact,  there  ia  no  such 
thing  as  symbolical  algebra,  it  being  only  a  myth, 
aod  notwithstanding  the  astounding  display  of 
erudition  in  the  aforesaid  report,  that  he  did  not 
•Ten  know  the  tine  meaning  of  tbe  algebraic  signs 
But  in  this  controversy  the  argnmeuU  involved 
ware  metaphysical  rather  than  mathematical  tbere 
being  no  question  at  to  actual  results,  bnt  only  as 
to- methods  of  interpretation.  Bat  latterly  attempts 
have  been  made  to  extend  the  domain  of  mathe- 
matics: into  the  regions  of  nloudland,  and  to 
ea.orin.ee  legitimate  principles  of  deduction  to  the 
mere  play  of  metaphysical  subtleties  and  ostenta- 


liifold 
ivenfold  world,  an  eightfold  world,  and 
Those  who  would  oare  to  read  something  of 
ienoe  oan  do  ao  in  the  addresses  ..,[  thi 
rat*  of  th*  British  Association  for  1809 
1878,  and  for  some  other  yean.  In  perusing  thi 
former,  1st  not  the  reader  be  discouraged  if  hi 
cannot  understand  tbe  definitions,  on  first  reading 
them,  of  suob  mysterious  entities  as  th*  "  Canoni- 

—  Qoartio"  and  the  " Ootodeeadi 

Invariant,"    In  th*  latter  report,  Dr.  Spottiawoode 
takes  a  very  moderate  and  eoeptioal  view  f  '' 
daring  that  even  the  world  of  four  dimension 
not  seriously   regarded   as  a  reality  in  th* 
sense  aa  ordinary  space." 

Prof.  Clifford,  though  so  aoeptieal  in  r*li| 
faitb  aa  to  believe  th*  non-existence  of  a  God 

scientifically  demonstrable,    yet    eeemtd  to 

abundant  faith   in  the    reality  of  space  of  four 
dimensions,  and,  nay,  more,  in  hypothetic  pli--- 
and  right  lines  which  are  curved,  parallel  lines  t 
'  and  the  mAofe  of  space  as  limited  /    Th*»e  be 

preceding  s pei   '  '* 


bold  words,  but 
no  way  connected  with 
and  generally  admitted 
in  the  idea  that  tha  opposite  ends  of 
extended  to  infinity  meet  together  in  oni 
pointy  instead  of  being  infinitely  dii 


«ht!i 


__  other.    To  this  r..r 
ingly   say  JVoi,  credo.    Such   an  absurd  idea  is  a 
unique    excrescence    arising    from    th*    exists nt 

imperfect  conceptions  of    the  nature  of  infinity. 
I'mf.  CJiliord,  discoursing  on  this  psrsdox, 


wider 


:tiual  result. 


it  if  tt 


e  on  his  own    doorstep    again,   only  in  I 
opposite  direction  to  that  he  h«d  started  in ;  a 
'  ing  in  this  direction,  w*  msy  suppose  that 

supposing  that  it  was  from  the  front  door  that 
"itsrted  off  on  his  long  journey  through  spa 
;  becomes  of  tbe  fabled  flight  of  learns  a 


doubt,  t 


vonld  m 
e  before 


mid  prudently 
io  if  their  only  chance  of  returning  home  was  by 
soatinually  going  away  from  it  in  a  direct  straight 
line.  Mathematical  deduction  to  be  genuine  muat 
ilweys  proceed  on  ferta  firms,  and  it 
ie*k    to    obtain    a    false    renown    by 

Singing  into  the  chaotic  depths  of  nn 
traction,  in  which  empty  sounds  take  the  plai 
if  solid  sense.  WolfenbutteL 


t  should  i 


hy-i-.-ifl 


[SS780.J— 1.\  answer  t 
surely  then  are  maken 
»par  and  could  answer 

ttaohed  very  little  importance 


.olios 


1  said  before  I 

;  but  he  might 

erenc*  to  what  I  said, 

I  made,  I  say  nothing 
about  31  semitones.  If  he  will  refer  to  lett*r 
-""81  he   will  find  the  backs  gave  mid.  C,  th* 

sets  B  abov*.  or  two  full  tones. 

T.  W."  gives  two.minent  authorities  on  experi- 


againat  (he  name*  be 


a  thei; 

When  once  we  begin  the  eoale  of  admiration,  it  is 
not  «aay  to  stop ;  heno*  in  book*  about  violins  it 
sometime*  find  ao  mnoh  exaggerated  praise  be- 
stowed upon  the  greet  makers  that  we  are  led  n 
conclude  that  their  admirers  seriously  think  thai 
Stradivari  and  Joseph  Gu*rneria*w*T*int*Ueetad 

Jiants,  men  of  the  type  of  Shakespeare  and  tW- 
aelle.  Sir  Isaac  Sew  ton,  and  Michael  Auf.li, 
Instead  of  comparatively  bumble  artisans."  Ha 
-lao  esys  the  scientific  improvements  made  by 
Stradivari"  were  foreshadowed  by  SicbcUa 
Amati;  but  "Stradivari"  was  the  tint  to  setts 
'ork.  He  aeema  to  have  enlarged  bis  con* 
looks ;  what  this  waa  for  I  am  at  a  lose  to  under- 
stand, nnleas  to  make  more  area  of  breast.  Ht 
altered  the  ourv*  of  the  model  to  a  curved  aectka; 
this  is  where  1  think  he  improved  hia  violin  ig  a 
mechanical  earns.  H*  seems  to  have  been  haltia| 
.bout  the  /  holes.  Home  of  his  violins  have  tha 
'  holes  on  the  baas  aide  lower  down  than  the  olbst. 
uethod  of  Bad- 


■at 


centre  of  ths 

hesitation  about  this.  I  should  like  nal 
of  our  correspondents  who  are  owners  of  a  "Stnd." 
to  try  tha  centre  of  this  instrument  by  th*  msthsl 

The  ssme  authority  also  tells  us  that  u3trad> 

theynad  to  be 

Inside.    Now,  surety,  if 

authorities  to-day  allege  of  their  ex periment*  oa 

his  violins,  he  would   never  have  thinned  tha 

down  to  such  an  extant  had  ha   been  acquaints! 

with  the  fact  that  then  just  wanted  to  be  a  tons 

difference  between  baak  and  breast. 

It  would  seem  by  F.  Watson'*  argument  that 
the  same  amount  of  wood  cut  out  of  /bale*  ehoeJd 
just  go  to  make  the  aound-bar.  I*  this  the  way 
"s  dimensions  are  found?  Would  length,  bnadli, 
thickness  have  nothing  to  do  with  its  bearai 
-op*rtisB  ?  Now  thin  seems  to  be  a  meobaoieJ 
roblem.     1  don't  think  acoustics  has  anything  u 

>  with  it.  The  breast  wants  to  be  of  sad  a 
atnngth  to  support  the  down  bearing  of  the  atriagi, 
and  to  b*  at  the  ssme  time  sensitive  enough  fa)  UM 
slightest  touoh  of  tha  bow. 

Ths  sound-bar  increases  th*  difficulty.    Tbi-  hal 

>  be  humoured  to  the  awing  of  tbe  haaa  aide, 
hiob  is  the  greatest.     I  know  of  but  one  methol 

>  gat  at  this,  and  perhaps,  like  "  Strad,"  if  toe 
inch  ia  takin  off  the  wrong  place,  it  might  halt 
i  be  patched  up  from  the  inside,  for  it  is  evident 
isie  can  be  just  a  difference  of  a  ton*  betwaa 
ick  and  bress  t— working  out  beacousticalpciedall 
-and  still  aa  to  bearing  having  tbe  wood  dlstn- 

bated  in  the  wrong  place  cr  places  ;  ao  that** 
■till  to  fall  bick  on  the  mechanics  of  sh- 
ire. It  la  known  that  the  greatest  thieknsal 
aired  at  tbe  point  where  the  preasun  » 
1-vir..,*  combination  of  elastic  spring,  a 
;ee  or  other  vehicles,  which  forms  an  elastic 
Th*  necessary  strength  in  the  ease  of  tha 
Din  only  be  found  by  trial  or  experience. 


botb  back  and  breast  to 
glued  togither  complete, 


i  finished,  i 


_.  orked  tea 
ill  tha  balance  on  both  aides  of  lit 
found,  and  the  greatest  resonance  i 
ued.  Sometime*  I  have  had  to  um  a  beat 
:ed  knife,  to  get  in  at  the  /  holes,  to  take  d 
strength  of  tbe  aoundbar.  I  have  so  n*d 
to  achieve  this  problem  ;  only  an  innsl*  a- 

ire  ia  an  ax  periment,  tha  object  being  to  est 
e  action  of  the  back  and  breaat.    The  cUsgrsB 


s  seotion  through  th*  centre  of  tbe  instruDMt 
a  centre  portion  of  back  and  breaat  being  abaat 
in.  wide,  glued  to  the  block  at  bottom,  and  osot 


before  the  strings  war*  o 


r  the  aoundpoet  > 


With  a  straight  edge  just  the  thickn«*s  of  block. 

width  (see  dotted  lines),  putting  the  sanxia 

against  blocks,  I  ganged  the  apace   frum*df*ef 

straightedge  toedg*  of  back  and  breaat,  oa  boat 

sides,  at  a  point  opposite  the  bridge.    I  than  etroaf 

it  up  to  pitch,  and  with  tbe  straight  edg*  aa  baton. 

and  applying  th*  gauge,  I  found  by  th*  tension  of 

**-   string*  that  they  have  exerted  a  teesinaa* 

back,  th*  nook,  by  it*  forward  polL  aotieg  as  s 

«.    The  breast  on  baas  aide  fa  oompcvsaad  abaat 

ja  amount  aa  back,  the  treble  aid*  still  more. 

Tha  airing*  agato  iliikenad  Uuifl  a*W  the  aonai- 
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inserted,  the  strings  being  itmng  up  again, 
■eble  becomes  the  mott  rigid,  the  bus  aid*  ro- 
ing  about  the  mi  m  before.  Slackening  the 
H  agnilL  I  glued  ft  pieoe  of  tliin  paper  against 
iges  of  bank  and  bruit,  on  both  sides,  stretch - 
nght.  Whan  this  ni  dry,  I  strung  op  again, 
apar  on  ban  aid"  bejomes  slack,  tha  tiabla 
emaining  tight,  except  a  littla  in  centre  of 
h  betwixt  bridge  and  nuk ;  the  Length  (tea 
'  point*)  between  blocks  remaining  constant, 
sing  able  with  a  staff  to  detent  an;  difference. 

Oaada. 

VZVSB8AZ.   QKABKD    OUTTIBfa 
FBAKB. 

7Btl— I  KOTICRD  fa   tlw    BlTOMBH    Ms- 


that  If  the  directors  and  delegate!  had  met 
on  August  11th.  tha  whole  difficulty  would  hare 
been  avoided.  Instead  of  that,  as  we  all  know,  tha 
strike  was  ordered  to  take  place  at  midnight  on 
August  4th,  the  reanlt  of  which  has  been  a  low  of 
£38  000  to  the  company,  an  expense  of  about  £7,000 
to  the  Amalgamated  Society  of  Railway  Servants, 
and  about  1,000  mgiiu -drivers  and  firemen  have 
lost  their  situations,  a  largo  number  of  whom  ate, 
even  now,  nnable  to  obtain  any  work,  and  those 
who  unfortunately  carried  oat  the  illegal  in- 
..■__._  pQ|j  0Qt  yje  gCM^  (U1(j  tbai  ]ejt  (twut 


the  EsuLisn  MSCHANIC  will ..___.      . 

every  trae  friend  to  railway  servants  mast  urge 

upon  them  the  great  importance  of  avoiding  un- 


way  interfere  with  the  evolution  of  the  chlorine, 
especially  if  the  solution  be  basted  sufficiently. 

If  direct  decomposition  of  N  nCl  Dan  be  effected , 
the  cost  of  production  most  be  materially  lessened, 
especially  taking  into  account  the  greatly  increased 
oatput  of  bleach.   The  anlphnria  acid  plant,  hydro 


Weldon's  plant,  black  salt  pane,  stone  crashers,  ai 

muoh  other  costly  plant  will  be  d' *  ~ '" 

being  substituted  b> 
which  will  o 


itli,  the  only  material  needed  in  the  suggested  pro- 
cess being  (a  very  much  reduced  quantity  of)  salt, 
together  with  coals  and  limestone.  Wages  will  be 
very  muoh  reduced,  the  number  of  men  required 
being  muoh  less  than  in  the  old  method.  The  cost 
of  repairs  will  also  be  smaller,     Works  would  be 


•  for  overhead  motion.  I  beg  to  inclose 
ib.  of  a  similar  tool  I  designed  some  time  ago, 
thioh  I  think  is  less  complicated— so  far,  that 
as  sway  entirely  with  the  guide-wheels,  Ac. 
adjustment  is  obtained  by  raising  or  lowering 
locking-nuts  whioh  hold  the  circular  cutter, 
I  should  like  to  know  tha  opinion  of  "  ours 

*  above.  W.  H.  Taylor. 


OKBTIFIOATEB  ADD  STBIKJtB. 
:7B2.1— 1  AM  surprised  to  find  that  Hr. 
lael  Reynolds,  in  yonr  last  issue,  p.  SB 7,  No. 
),  Implies  that  I  am  "  opposed  to  enginimen 
rag  a  otrtificata."  He  oertainly  cannot  have 
my  letter  which  appeared  on  the  6th  April, 
5,  in  which  I  expressed  my  opinion  that  * 
rary  important  that  thou  in  charge  of  boile__ 
Id  be  efficient,  and  that  "the  examination 
"'-J actical  character,  and  made  by  a 


Reynolds,    in   yean    past,   haa   rendered 

-  -"'  '-  — "  —  7  men,  bull  am  disappolntec" 
regard  to  strikes  in  general 


ibis  aid  to  railway  men,  but  I  am  disappointed 
ad  his  views  with  regard  to  strikes  in  general 
with  regard  to  the   one  on  the  Midland  ii 


.cular  he  expresses  some  very  strong  opinions 
regard  to  the  cause  of  the  unfortunate  Mid- 
strike  last  August.  Bnt  be  does  not  tell  the 
>  Imth— ia  fact,  he  carefully  leaves  out  the 

"mportant  part  of  the  wb-' '        

n  Wednesday,  August  3. 


important  part  of  the  whole" matter — namely, 
in  Wednesday,  August  3.  1887,  a  meeting  was 
it  Derby  between  the  chairman  of  the  com. 


and  the  delegates,  which  lasted  for 
i   boors,  and  the  following  compromise   w 
sd  by  the  chairman  ; — 

'ha  Chairman  will  recommend  the  Board  __ 
did  the  action  of  the  new  circular  until  after 
amber  1st,  to  give  time  for  the  delegate*  to 
Mant  their  views  to  the  Board  on  August  11th, 
lelegates  present  on  their  behalf  agreeing  that 
men  not  prepared  to  work  under  the  circular, 
Id  the  directors  determine  to  retain  it,  will  give 
Men  days'  notice  of  their  intention  to  leave  the 

(fortunately,  the  delegates  were  badly  advised 

Mir  so-called  leaders,  and  declined  this  oompro- 

,  and  tha  strike  waa  ordered. 

E.  Reynolds  will  probably  exprese  hit  views 
that  offer ;  my  opinion  was,  and  still  Is,  that 

wold  moat  oertainly  have  been  accepted 
would  have  given  Urn*  for  full  and 
consideration,    and     it    is    almost    certain 


.  itrikes,  which  in  their  case  always  end, 

like  the  one  on  the  Midland,  In  disaster  and  — *- 

to  the  men.  Clement  B.  Stret 

40,  Saie-Cobnrg-street,  Leicester,  May  19. 


■a  process  has  been 
the  alkali  maker," 

.__    _.,__.__    ...     i  to  dhow  that  its 

realisation  by  the  agency  of  electricity  may  be 
within  measurable  distance.  When  theonlysouroes 
of  electric  energy  ware  galvanio  batteries  of 
various  descriptions,  all  involving  the  consumption 
of  sine  as  the  real  basis  of  their  power,  any  at- 
tempt to  utilise  electricity  on  a  large  scale  waa 
necessarily  out  of  the  question  ;  but  of  late  years 
the  production  of  electric  currents  of  any  desired 
magnitude  has  become  a  mere  matter  of  machinery 
ana  coal,  hence  results  and  applications  which 
would  have  been  entirely  chimerical  only  a  few 
years  ago  are  now  fairly  within  the  range  of 
applied  science.  The  decomposition  of  sodium 
chloride  by  electricity,  and  the  direct  production 
therefrom  of  caustic  soda  and  chlorine,  seems  to 
be  one  of  these  now  possible  remits.  In  the  sim- 
plest view  which  can  be  taken  of  the  deoompositii 
—   «—  CI  liberated  at  the  positive^  poll 


e  of  hydroge 


oauatic  soda,  together  with  a  volume  of  hydrogen 
equal  to  that  of  the  chlorine,  at  the  negative  elec- 
trode. The  solubility  of  chlorine  in  water  las 
difficulty;  bnt  this  may  be  got  rid  of  almost 
entirely  by  heating  the  solution,  chlorine  being. 


were  heated  enough  to  oanae  the  chlorine  to  bubble 
off  as  it  was  liberated,  the  risk  of  diffusion  would 
be  entirely  eliminated,  and  probably  secondary 
action  would  be  materially  diminithsd. 

All,  or  very  nearly  all,  the  chlorine  existing  in 
the  silt  would  be  utilised  in  the  production  of 
bleach,  and  hence  a  very  runoh  entailer  quantity  of 
salt  will  aoSce.  At  present,  alkali  makers  do  not 
produce  mora  than  about  65  per  cent,  bleach  on 
their  decomposition  of  salt;  but  as  in  the  suggested 
process  the  CI  would  all  be  need,  we  would  have 
(adopting  Kolk's  formula  Ca,B,0,Ci<)  100  tons 
NaCl  —  16E  tone  of  bleach — that  is,  the  production 
would  be  increased  about  five  times,  and  therefore 
the  quantity  of  salt  decomposed  might  be  decreased 
in  the  same  ratio.  It  may  be  remarked  here  that 
tha  question  of  secondary  action  will  not  in  any 


free  from  nuisance,  and  would  be  very  much 
smaller,  instead  of  as  at  present  oooupving  as  much 
space,  and  tank  waste  would  be  got  rid  of. 

Some  experiments  have  been  made  to  decompose 
NaCl  by  electricity  ;  but  the  dynamo  used  was  very 
unsuitable  for  the  work,  being  an  electric  light 
machine,  and  the  arrangement  of  vessels,  4c,  waa 
not  at  all  well  arranged.  At  present  It  is  probably 
the  case  that  dynamo  machines  scarcely  exist  whioh 
will  be  suitable  for  the  manufacturing  decomposi- 
tion of  NaCl ;  but  it  may  be  fairly  contended  that 
should  a  demand  arise  they  will  soon  be  forth- 
coming. What  is  needed  would  be  a  machine 
capable  of  sending  an  enormous  ourrent  at  very 
low  tension  —  a  plating  dynamo  considerably 
magnified. 

It  may  be  remarked  that  the  currents  needed 
being  of  low  tension  would,  notwithstanding  these 
enormous  volumes,  be  bee  from  danger.  The 
machines  would  be  constructed  to  send  a  large 
ourrent  through  a  very  small  resistance,  and  would 
be  incapable  of  sending  an  appreciable  ourrent 
through  inch  a  high  resistar '*■-  ^ — "  v-~'" 

Another  application  -•  -' 
pose  fused  N™ 
sodium.     I  si — 
correspondents. 

Flat  Babth.— Brbatuh.— The  letter  26707, 
on  p.  269,  should  have  bean  signed  Thomas  Hoy, 
not  May.    Mr.  May's  letter  appeared  on  p.  317. 


.nbody. 


dncing  the  inflating  gaa  on  the  spot  when  required 
instead  of  storing  it  under  pressure  and  transported 
to  the  scene  of  aotion  In  iron  pipes  on  the  plan 
adopted  by  tha  English  authorities.  This  generator 
is  said  to  resemble  a  traction  engine  In  appearance 
— J  is  drawn  by  six  horses.  In  its  lower  portion 
furnaoa  specially  adapted  for  burning  wood, 

of  sine  dust  and  hydrate  of  lime,  whioh  on  heating 
gives  off  hydrogen,  about  two  hours  being  required 
to  obtain  sufficient  gas  to  inflate  a  military  balloon. 
This  system,  which  is  the  Invention  of  Lieutenant 
Rlohter  and  <Dr.   Hajari,  la  said  to   be  cheaper, 
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REPLIES  TO  QUERIES. 

*,*  In  tknr  iiunrt,  Cormpondtnli  are  rttptct- 
full*  requeited  Co  mention,  in  tach  instance,  the  title 
and  Mistier  of  the  query  aibed. 

[84263.]-   Bearing-  Springe.— On  Jin.  SO,  1888, 

Siu  very  kindly  inserted  my  query  on  Bearing 
pringe.  Since  than  I  hare  looked  titty  week 
expeoting  it  would  meat  the  ays  of  some  one  who 
might  ba  able  mud  willing  to  give  a  reply,  bat  hava 
looked  in  Tain,  I  mar  state  that  the  springmskera 
have  (ant  a  aet  of  springs  Bain,  on  oantie  of  bear- 
ing tips,  hiving  three  top  plates  j>  by  3),  and  12 
other  plates  }  by  3J  to  tarry  ■  load  of  6  tons  on 
oaoh  spring.  I  have  tested  one  of  theae  apringi 
with  the  following  results  : — 

Camber  at  rest 8ft 

Camber  with  2  tool  on    7fJ 

Camber  with  3  tons  18owt _ Cj 

Camber  with  6  tons  on  G] 

This  is  Jin.  leaa  camber  than  it  ought  to  hare  been. 
Perhapa  with  theae  results  someone  will  kindly 
reply  to  the  point*  raised  in  "  E.  M."  for  Jan.  20, 

188a.— Sydney. 

[64478.]— Church  Bella.— A  friend  of  mine- 
now  F.R.S. — made  muny  Experiments,  whan  I  was 
a  boy,  on  the  vibration  of  glass  and  metallic 
vessels,  and  bad  the  latter  made  on  one  pattern.  Bin. 
diameter  and  Sin.  deep,  I  think,  of  copper,  iron, 
zino,  braes,  bell-metal,  pewter,  German  silver,  and 
real  silver  (whether  pars  or  of  coinage  standard  1 
cannot  tell).  1  well  remember  that  the  yellow 
brass  (of  copper  and  lino)  gave  the  finest  sound, 
and  next  to  it  the  bell-metal;  while  the  silver gave 
one  of  the  dullest — inferior,  I  think,  even  to  the 
lino,  certainly  to  the  iron.  Of  course  their  shape, 
a  deep  saucer,  was  very  unlike  any  bell.— E.  L.  G. 

[6484a]— Science  and  Art  Examination— 
Teat  for  Morphine. -Place  a  small  portion  of 
substance  on  a  porcelain  crucible  lid,  and  diasolve 
with  a  drop  of  UNO,,  orange-red  coloration. 
Heat  gently,  yellow  coloration  ;  add  a  very  minute 
quantity  of  KCIO,  to  warm  eolation,  it  remains 
yellow  ;  then  add  one  or  two  drope  of  Ambo,  red 
brown  ppt,,  which,  on  evaporation,  leaves  a  light 
brown  residue;  dissolve  in  JI..O,  add  K ho,  light 
brown  coloration  ;  add  UNO,,  light  brown  oolura- 
tion.  Use  one  eolation  throughout ;  the  first  teat 
ie  very   characteristic,    and    by   far    the    best.— 

Student. 

[was 

tntei.-       .  

and  address,  I  will  forward  him  a  sample  of  a  sub- 
stitute that  may  snit.— J.OKIt,  71, Mount  Pleasant, 
Barrow  in-Furness. 

[fi4895-l — Manufacture  of  Bubber  Snbati- 
tates. — 1  do  not  know  why  u  M.D."  should  go  out 
of  hie  way  to  change  the  title  of  this  reply — thus 
bothering  whoever  has  to  do  the  index, — bnt  I 
gaeaa  that,  if  "  Hammer  "  will  spend  an  afternoon 
at  the  Patent  Office  looking  np  old  patents,  he  will 
learn  a  great  deal  more  than  he  trill  by  advertising 
his  address,  so  that  "M.D."  can  write  to  him.  I 
sim  not  in  the  slightest  degree  interested  ;  bnt  I  do 
know  something  of  what  is  to  be  found  in  the 
archives,  of  the  Patent  Office,  and  also  of  what  has 
appeared  in  the  old  vols,  of  the  Mechanici' 
Atagazine.  I  retain  the  opinion  expressed  on 
p.  239.  I  am  quite  aura  that  anyone  who  has  a 
enliafaotory  substitute  for  indiarubbor— especially 
if  he  can  manufacture  it  at  6d.  a  pound, — would 
take  oat  a  patent  at  what  is  called  "  post  haste."— 

IS  an.  Dob. 

[64924.]— OairetU.-"  M.D."  says  that  in  about 
six  weeks,  if  I  persevere  with  infusion  of  chiretta, 
I  shall  get  "  atony  of  the  atomach."  I  had  some 
difficulty  in  finding  "  atony,"  and  got  at  it  through 
the  German,  "Abspannnug,  relaxation,  unbending." 
Referring  to  a  Dictionary  of  Medical  Terms,  I 
found  "  Atonia,"  whioh  is  said  to  be  a  Hippo- 
eratio  word  denoting  relaxation  or  want  of  tone  in 
the  system  generally.  But  I  am  no  wiser.  So  far 
as  I' can  see,  that  is  just  what  1  have  suffered  from 
occasionally  for  more  than  a  quarter  of  a  century, 
and  1  found  the  Chiretta  infusion  a  remedy.  By 
the  way,  how  is  that  for  homeopathy  ? — Nun. 
Dob. 

[64949.]— Organ  Swell.— I  notice  "Oboe"  has 
mentioned  m;  name  with  regard  to  this  query. 
Perhapa  one  reason  why  the  qaery  use  not  been 
answered  is  that  it  is  rather  vague.  Personally,  1 
have  been  too  busy  with  other  matters  to  reply, 
for  whether  "organ  building"  is  considered  a 
"  trade"  affair,  or  dubbed  with  the  high-sounding 
term  of  "  art,"  it  must  be  attended  to.  The  vague- 
ness of  the  query  lies  in  the  fact  that  "  Mechanic  " 
says,  he  haa  bought  a  small  organ,  and  he  wants  to 
makeXswell ;  but  does  he  wish  to  inclose  the  organ 
in  a  swell,  or  add  a  swell  to  the  organ  he  has 
bought  ?  \To  add  h  swell  Of  »  given  number  of 
(,  but  to  make  the  organ  he  haa  pur- 
.y  well,  so  u  to  be  satiafaotory,  he  will 


find  a  difficult 

nail  organs  ar 

ipea  form  port  ii 

loloaa  those  in  the  swell-box,  and 
leave  the  stop  forming  the  front  pipes  out  of  the 
box,  he  will  most  probably  have  to  sacrifice  one 
atop  to  make  room  for  the  swell-box  front  and 
the  shutters  to  work.  Supposing  he  means  to 
"add"  a  swell  organ,  I  will  tell  him  how 
to  make  the  box ;  but  the  same  directions 
would  not  answer  in  every  detail,  if  he  wishes  to 
inoloae  portion  of  the  present  organ  in  a  box.  First 
obtain  the  requisite  quantity  of  1  tin.  pine  to  make 
the  whole  box.  The  eixe  I  do  not  know,  but  the 
material  must  be  very  dry.  I  could  not  advise  the 
box  being  msde  of  leas  substance  than  l]in.,  aa  that 
will  only  work  np  a  good  ljin.  unless  out  '  " 
Umber.    Out  suffiois   '  '  ' 

width,  when  jointed  ,. 
will  lie  on  the  ends,  and  be  secured 
at  either  end  inside.  Next  take  the  front  in  hand. 
This  will  consist  of  a  single  frame  mortised  and 
tenoned  together,  the  top  rail  being  bevelled  in- 
wards at  an  angle  of  40',  or  thereabouts;  the 
remainder  of  the  frame  is  square.  At  each  aide 
of  the  frame  two  stripe  of  well-seasoned  birch  are 
screwed,  Jin.  thick,  1  Jin.  wide,  the  full  height  of 
the  opening  in  the  frame.  These  strips  are  for 
the  centres  in  the  shatter  cads  to  work  ia.  If 
the  shatters  are  to  work  vertically,  the  bevelled 
rail  will  be  at  the  side,  in  fact  both 
sides  will  then  require  bevelling,  one  inside 
and  one  outside,  the  strips  being  top  and  bottom. 
In  the  case  of  vertical  shatters,  it  is  advisable  to 
bottom,  a 


a  hot-water  tank  and  a  couple  of  boards  placed 
somewhat  like  >,  and  lined  with  a  bit  of  ahsepakn 
with  the  wool  on,  or  with  cotton-wool.  A  tempera- 
ture of  100*  Fahr,  la  sufficient,  or  less,  became 
when  the  chickens  get  into  the  artificial  mother 
they  keep  one  another  warm. — GALLU& 

[05027.]— PerapooUvo— May  I  add  a  few 
words  to  my  former  answer  on  page  176  ?  Sut- 
ithstanding   the   many  able    I 

was  not  far 

irtBnatei 
iscd  a  word  (panorama)   in   the  popular  ft 


it  lengths  to  form  the  proper 
up,  of  ends  and  top,  toe  top 


covering  with  felt.  A  good  width  for  small  swell 
shutters  is  Tin.  The  centres  for  the  shutters  to 
swing  upon  may  be  about  two-thirds  from  the 
bottom  edge  of  shutter,  and  the  centre  for  the  lift 
one-third.  These  are  matters  of  details  that 
oannot  be  definitely  given  without  knowing  the 
conditions  under  which  the  swell  box  is  to  be 
stationed.  The  back  will  be  the  next  consideration. 
This  is  simply  so  many  pieces  cut  to  the  same 
length  as  the  tup,  and  glued  up  into  convenient 
sisea— say,  two  11  in.  together,  all  screwed  on  to  the 
sides  and  top,  then  planed  level  all  round.  The 
box  being  finished  requires  two  linings  of  strong 
brown  paper,  well  sized.  The  rod  to  open  all  the 
shutters  together  is  connected  with  tbe  lilts  in 
several  ways,  but  generally  by  spin  in  the  rod,  one 
for  each  lift.  Another  way  to  make  the  top,  aides, 
and  ends  of  a  swell  box  is  to  nail  together  a  rough 
lin.  frame;  nail  upon  this  narrow  strips  of  wood 
diagonally,  within,  say,  lin.  of  each  other,  both  *~ 
aide  and  oat ;  over  this  both  inside  and  oat 
pasted  three  layers  of  thick  brown  paper,  well 
sized,  and  outside  over  all,  glue  one  thickness  of 
stout,  firm  felt,  the  inside  having  only  the  hard 
coating  of  brown  paper.  This  inner  coat  is  better 
still  if  painted  and  varnished.  The  front  frame 
and  shutters  are  the  same  as  for  a  aolid  timber  box. 
Beyond  the  remarks  above,  it  is  impossible  for  me 
to  give  any  useful  details,  tbe  query  being  so  in- 
definite ;  but  if  "  Mecfaauio  "  will  tay  exactly  how 
and  where  he  wants  the  a  well- box,  I  will  eend  him 
a  sketob.  I  fanoy  1  have  seen  a  portion  of  a 
swell-box  illustrated  some  time  since. — Ukaxi  cm. 


out,  if  properly  understood.  Unfortunately,  I 
used  a  word  (panorama)  in  the  popular  sense, 
whilst  my  readers  have  taken  the  strictly  tonhiisai 


panoramas  " — suoh  aa  the  "  Panorama  of  the  Nile/" 
and  ethers.  Now,  what  I  meant  to  convey  was, 
tbst  when  it  is  required  to  depict  a  row  of  houaw, 
or  other  objects,  too  long  toba  taken  in  by  a  single 
glance  of  the  eye,  it  most  be  effected  inawsy 
similar  to  these  popular  exhibitions. — F.  S.  S. 

[65031.]— Paralyai  a. —Does  "  Rex"  expect  that 
anyone  will  take  upon  himself  the  responsibility 
of  advising  in  such  a  case?  Galvanism  is,  no 
doubt,  useful ;  but  it  should  be  applied  under 
medical  direction. — S.  M. 

[65034.]— Incubator.—  1.  Zino  is  better  than 
tin-plate;  but,  of  course,  the  latter  will  do.  2.  The 
water  must  be  kept  to  the  required  temperature. 
3.  Fanny  mixture  of  questions.  "  Burnisher" 
presumably  refers  to  a  piece  of  photographic  appa- 
ratus often  described — presumably  means  one  with 
a  roller  lijin.  long.— C.  M. 

[65042.]— Oold  Brulna;.— Suppose  "  J.  W.  H7 
adds  the  "indigo  blue"  of  his  recipe  to  sobs 
lacquer  or  suitable  varnish,  and  tries  that.  "  Ultra- 
marine.'' Paris  blue,  or  Prussian  blue  would  b> 
better,  I  think.  Ia  it  one  of  tbe  recipes  adver- 
tised ae  trade  secrets?  The  "3oz.  bromic  acid' 
reminds  one  of  tbe.  celebrated  recipe  for  cold 
soldering  in  whioh  fluoric  acid  is  need  with  braa 
Slings,  which  recipe  appears,  by  the  bye,  innusy 
of  the  books  compiled  tor  the  edification  nod  tech- 
nical education  of  the  masses.— NBSf.  Due. 


v  thai 


jugb.  it 


it  sufficiently  acquaint* 
r  the  question.    The  gn 


puule  ;  but  I  am 

the  locality  to  ana'   . 

descends  at  about  I  in   luu  VT% 

would   be,  say,  30  yards   higher  than   ths  other. 

Will  Mr.  Maahitsr  give  his  authority,  and  son* 

reader  supply  particulars  of  the  position? — J.  M. 


[65000.1— Methylated  Spirit*.— For  what 
purpose  does  this  querist  wish  to  "disguise  the 
smell  of  methylated  spirit"?  That  is  alcohol  sold 
free  of  duty,  because  It  is  useful  in  the  arts,  but  on 
the  express  condition  that  it  ia  methylated,  and  so 
presumably  made  andrinkable  and  useless  for  the 
manufacture  of  tinctures,  perfumes,  etc.  I  am 
afraid  that  it  is  for  no  hones  tor  bonu-fide  purpose  the 
querist  wishes  to  disguise  the  'small  of  methylated 
spirit*.— Nun.  Dor. 

[65002.]— Daodorlalnej  Blah  OIL— Depends  on 
what  is  meant  by  "fish  oil."  However,  boil  with 
a  solution  of  oaustic  soda  (about  a  pound  to  the 
gallon  of  water}  ;  that  will  be  sufficient  for  two 
tone  of  oil;  stir  well,  and  add  a  solution  of  sul- 
phuric acid  (a  pound  in  six  timaa  water)  ;  after 
boiling  for  twenty  minutes,  let  it  rest,  and  then 
deodorise  with  the  bichromate  of  potash  process. 
I  don't  believe  yon  will  get  all  the  odour  out, 
though. — Nun.  Dob. 

[65006.]— Protenttnr  Iron  **°m  Bust.— The 
paragraph  referred  to  on  page  108,  Vol.  XLVI., 

S notes  the  authority  for  the  statement,  and  gives 
ie  name  and  address  of  the  discoverer  of  the  pre- 
paration. Doea  "  cLardegna  "  wish  someone  else  to 
write  and  find  oat  toe  information  for  him? 
There  are  some  people  who,  if  you  tell  them  how 
.mA*M  «■.  HHt-ima  it  -^y  don't  also 


'ft-*  [66144.]— Engine  Query,— I  am  afraid  lb 
Md  querist  must  be  a  little  puzzled  by  bo  many  (aim 
ln~  for  the  power  of  bis  engine.  Hie  data  arenas* 
loose,  which  may  account  for  some  of  the  varia- 
tion*, bat  not  for  all.  He  haa  to  choose  apparently 
between  8jS>  (I)  20,  10-rtLi,  liH,  LJ  35,  8j  to  9,  4,,  104 
The  area  of  Sim.  is  6U'2(15j,  and  the  "  piston-con- 
stant," will  be,  therefore,  1L-£^^£S  =  -O0MW, 
and  this  multiplied  by  the  mean  effeetive  pressure, 
and  by  the  revs.,  will  give  the  horse-power.  A 
theireticel  estimate  of  mean  pressure  is  sure  tabs 
very  different  from  the  real  thing;  but  taking  frost 
Rankine '*  table  (on  p.  SU2  of  Rules  and  Tabla) 
tho  constant  -846,  corresponding  to  a  out-off  at 
half -stroke  with  moist  steam,  wc  get,  for  an  Initial 
pressure  of  (30  +  15  =)  4Mb.  absolute,  a  meu 
abiolute  pressure  of  (-15  x  -346  -=)  3a"D71b.  Ths 
effective  mean  pressure  will  depend  on  the  bask 
pressure,  and  It  is  here,  I  suspect,  that  some  of  the 
differences  in  the  replies  take  their  origin,  each 
assuming  a  different  back  pressure.  Assuming,  sS 
engine  is  running  slowly"  a  baok  pressure  nl  UK 
above  atmosphere,  or  (1  +  15  =)  161b.  absoll 
we  get  a  mean  effective  pressure  of  (3S-07-16 
22-0;ib.  The  revolutions  being  140,  the  theoret 
indicated  horse-power  will  be  ('003046  x  941 
x  140  = )  9-41,  and  the  actual  horse- power  will  bt, 
......   .._;-        _   _.:.  depending oi 


.baolsts, 
lursthni 


x  140) 


«  (-003016 
■4MH.P.  for  each  pound  less  or  more.   last 
me  of  your  correspond  cots  have  taken  the  pr~ 
re  above  atmosphere  instead  of  absolute  preset 

lich  will,  of  course,  s "  -  L- 

jpancics.— Glatton. 


e  other  dit- 


[65144.]—  Engine  tjuory.  —  The  engine,  1 
assume,  is  non-condensing,  and  with  the  ataM 
speed  and  pressure,  whicb  latter,  by  the  way,  ■ 
abnormally  low,  would  develop  only  9  8H.P.  Ts* 
power  can  be  easily  worked  out  by  the  xoUoiriaf 
formula— 

HJ>. - 


gnti'  vi'o  ad 

w  is  nas\  but 
sed  into  \«n 


more  likely  tfling.    tbe  BjliadllI 
luld  no  doubt  find    tn„    '      nad 


PL  AN 

"33,000  " 
In  this  I '  represents  the  mean  effective  pressure  is 


e  length  of  stroke  in  feet— h 


of  revolutions    per    minute, '  140.    The    „_ 
I    stated,  301b.  (boiler  pressure,  ae  I   understand  it),     . 
!   will,  with  |  ont-off,  give  a  mean  effective  pressors 
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t  SSlh,  and  the  formula,  by  substitution 
tsior*  raid — 

x  50-2o 


P.-* 


»  -  9-8  + 


:r*  3  hen  represent*  twice  the  length  oi 
n  feet,  siuce  for  every  revolution  the 
'  itioke  ia  passed  over  twice.  The  method 
uting  the  dhu  effective  prasaure  is  ex 
ia  several  engineering  pocket-books,  snob 
ell's,  for  example,  to  which  I  wonld  refee 
l  ■  Fix."  In  plain  English,  the  above 
amonata  to  this ;— Multiply  the  m**r 
preame  per  cylinder  area,  or  23  x  00-25, 
a  distance — ia  feet — through  which  it  ii 
per  minute,  or  2  by  110:  thii  gives 
5,-lb.  per .  mlnate  of  work  done  *-  "-■ 
>ylinder.  Dividing  tb.ii  by  the  *q 
.  per  minute,  or  33,000ft. -lb.,  we  ol 
i.P.  of  the  engine.  The  mean  effective 
,  of  course,  can  alio  be  obtained,  and  with 
.cenraoy,  by  applying  the  indicator.— A.  S., 
ity.N.J. 

.]— Boot  -  cleaning  Machine.— Boot- 
maohinea,  consisting  of  two  cyliDdrioal 
i  brushes,  are  in  use  in  some  places  ia  tbie 
;  bnt  the  power  ia  transmitted  by  means 
le  shafts,  so  that  no  arrangement  on  the 
foot-lathe,  aa  mentioned  by  yonr  querist 
iry.  Such  a  fiitnie,  it  teems  to  ma,  would 
■ersome  and  objectionable.  The  flexible 
uh  is  simple,  and,  I  believe,  worke  quits 
is  nied  not  only  for  cleaning  boots,  bnl 
brushing  horses,  and  oooaaionelly  in  aome 
ing  hair-draatiDg  establishments.— A.  S.. 
Sty,  N.J. 

]— Beam  Blow!  ng-Hn  trine.— In  reed- 
ny  reply  I  aae  one  or  two  printer'a  (?)  errors 
pt  in.  Line  11,  for  " lagged,"  read  "on- 
line 28,  for  »  foil,"  read  •'  bottom."  All 
'ens  "  except  the  last,  ahonld  read  "  prea- 

].  — Ulectrio  Bella.  -Thanks  to  Mr. 
."  for  hi*  kind  illustration.  I  have  made 
e  switch  aa  illustrated  by  "  X.  "  bat  oannot 
to  ring  aa  required,  if  "X.  will  kindly 
clearer    he  will   greatly  oblige— CHAT- 

]— I^ver.— Cannot  "  Samion  "  get  at  the 
■eenlt  by  simply  multiplying  weight! 
■  arm  lengths?  Thus,  sasum ing  that  his 
hts  are  at  6in.  from  centre  on  eaoh  aide, 
then,  of  course,  balanoed.  Should  it  be 
i  move  ono  of  the  weights,  say  Jin.  further 
(in.  from  the  centre,  It*  weight  must  be 
■>  (Jtha  of  an  ounce  to  preaerve  a  balance  ; 
ance  of  "in.,  the  weight  must  be  only  ]), 
an  onnoe  ;  for  7jin.,  gths  of  an  ounce,  and 
erhapa,  howevir,  I  do  not  rightly  under- 
qaeetion.— A,  3.,  Jersey  City,  H.J. 
]— Kitohie'*  Kevolving  Magnet  — 
d  "Sigma''  ha*  noticed  this  query.  I 
>ected  repliea  from  many  more  corre- 
u  I  am  tarty  to  disagree  with  Mr. 
having  been  the  recipient  of  many 
bnt  it  doei  make  a  lot  of  difference 
the  revolving  armature  i*  wound  with 
thin  wira.  I  made  one  aome  years  ago, 
he  armature  with  No.  18  not  ton-covered 
it  worked  splendidly.  1  faney  1  made  it 
ruction*  given  in  "  B  uckmaater's  Experi- 
hyaica."  Perbapa  someone  having  that 
f  out  of  print)  wilt  be  good  enough  to 
see  if  the  quotation  given  by  the  querist 
and  in  it.  Anyway,  for  the  laat  twenty 
ava  always  understood  "to  rapidly  mag- 
.  demagnetise,  short  oorea  and  thick  wires 
■ed."     If  it  is  not  asking  too  much,  would 


I— Oil  Painting.— I  had  exes  11  en  t 
for  my  reply  to  tbis  query.  I  am  now 
ale  to  inform  "W.D.n  that  Mr.  A.  W. 
whom  the  information  he  gives  relates, 
a  picture  of  Dlawater,  which  was  exhi- 
he  Liverpool  Academy  about  18+1;  but 
i  not  so  large  as  18  by  10,  and  that,  con- 
•  W.  H.  H°a  "  picture  ia  almost  certainly 
ber.— W.  A.  8.  B. 


—Indian  Jugglers. — A  conjurer,  who 
a  know  how  the  Indian  baakat  trick  was 
told  me  that  two  children,  very  like 
,  arc  employed,  and  that  the  child  who 
□  oat  of  the  crowd  ia  not  the  one  " 
ut  in  the  basket.— B.  G. 


my  qnery.    I  trill  try 


i.e..  fimui  isit.  The  difference  between 
and  third  poles  will  bs  /jth  of  lift.,  and 
io  mathematical  formal*  to  express 


[65246.]-N.  Carolina.— The  climate  is  all  that 
an  be  desired— never  very  cold  nor  hot.  The 
people  are  hospitable,  laiy,  and  extravagant.  All 
labour  itdone  by  "  nigger*  and  male*.  If  "O.B." 
-ill  write  me,  I  shall  Ira  glad  to  give  him  all  tb* 
.formation  in  my  power. — (J.  L-  BAKES, High- 
street,  Tuubridge  Well*. 
[66265.]— Spring*  for  Safety  Valves.— Cot 
steel  hoop  of  diameter  ■=  d  aod  of  thickness  ■>  & 
iroaa  one  point  ia  its  circumference.  Strain  this 
it  hoop  so  that  the  nppar  corner  of  ooe  oat  end 
shall  normally  stand  permanently  touching  the 
lower  corner  of  the  other  ant  end.  Then  this  open 
hoop  is  like  the  first  coil  of  your  helical  spring. 
Secure  one  and  to  a  fixed  support,  and  attach  the 
weight  =  W  to  the  free  end.  Is  it  not  evident 
that  the  W  exercises  a  leverage  which  (in  com- 
paring its  effect  on  hoops  of  different  diameter*)  ii 
-lot  aa  d,  bnt  as  tP  ?  But  the  spring  is  not  abls  to 
lalanoa  by  its  resistance  the  fores  of  W  till  the  free 
end  of  coil  ha*  yielded  a  certain  distance.  That 
distance  or  travel  convert*  the  initial  area  of  force 
into  th*  cylinder  of  fore*,  so  to  speak,  and  thus 
implicates  the  third  power  of  (J,  so  that  I 

of  W  upon  one  coil  lem  ratio  to  the  d*  of  tht , 

and  the  effect  of  W  upon  a  comber  —  N  of  colli 
itly  similar  ia  as  <Plt.  Th*  resistance  of  spring 
the  displacement  of  the  particles  of  its  section, 
the  extent  of  which  displacement  depend*  on  the 
5*,  because  S'  expresses  merely  the  initial  area  or 
leverage  of  resistance,  and  S'  expresses  also  the 
displacement  of  particles  in  a  right  line  of  travel, 
Bnt  tbe  actual  line  of  travel  of  displaced  partiolei 
"  ,ud  this  faot  implicates  the  fourth  power 
at  the  volume  of  resistance  may  be  pro- 

Krtioually  expressed  in  relation  to  constant  C.— 
ian'k  Caw's,  Sunderland. 

[652G6.] — Loolanche  Zlnos.— Ys*  ;    though  It 
not  usual  practice.— W.  PEBBEX-MAYCOCK. 

[65271.]—  Steam- Moved  Engine  Valvas  by  a 

Subsidiary  Cylinder.— Ae  "  W.  M.  J."  baa  very 

properly  adverted  to  the  bad  results  due  to  the 

practical  difficulty   or    impossibility  of  predeter- 

~"~ing,  by  any  theoretical  process,  tbe  proper  ratio 

listen  anas  in  subsidiary  and  mam  engines, 

lap*  I  may  be  permitted  to  say,  aa  I  ought  to 

i    said    last    wsak,    that   by   automatic  relief 

es,    or     "compensators,"    J.    F.    Thompson's 

prevented  from  having,  or  holding,  in 

il —  cylinderr  — "  ••—■»  «•»-  «t— 
their  pr< 


their  subsidiary 

rform  their  propel 

ingine  valves.    These  relief 


need  to  perfori 


r  f  unction  ol 


continually  neutralise  ._. 
excess  of  area  of  subsidiary  piston,  bnt  also 
:he  effect  of  occasional  irregularities  and  eocentri- 
oitie*  of  pressure  due  to  causes  beyond  control  of 
the  angine  builder.— F.  Caw  a. 

[65277.]— Carbons. — Nothing  can  be  done  bnt 
I    casting    on    freeh    caps.— W.  Pebbbn-May- 


[65280.]— Bleotrlo  Bella.— I  think  you  will 
ind  a  crack  In  the  pitch  on  the  top  of  the  porous 

St,  oat  of  which  a  moist  paste  of  white-lead  ooses. 
iplaoe  this  with  a  new  porous  pot,  and  you  will 
ind  all  right.— CHA3.  B.  GlTTINB,  100,  Fon- 
ihurch-street,  E.G. 

.]  — Bleotrloal.  — Tbe   sticking   of   the 

j  to  core  is  due  to  residual  mag.  and  to  tbe 

pring  not  being  tight  enough.  Then  ahonld  be 
no  actual  contact  between  them,  a  braes  pin  being 
inserted  in  one  or  the  other  with  this  Intent.  (See 
Letter  columns,  Ap.  20.)  More  sulph.aoid  wanted 
with  biohr,  about  equal  volumes.— W,  Pebbex- 
jsATGMK. 


465285.]-  -Bleotrlo     Bells.— Yon    do    not    say 
sth*r  it  matters  if  the  bell  st  tits  top  of  the 
house  also  rings  when  the  pushes  in  th*  house  are 

fretted  In  the  daytime.  If  it  doss  not  matter, 
'if.  1  will  show  you  how  yon  should  connect  up 
your  bells.  In  both  the  diagrams  A  Is  the  bell  at 
the  top  of  the  house,  H  the  indicator,  and  B  th* 
bell  working  in  conjunction  with  it ;  P1  P"  P"  the 
house  pushes,  and  T  the  push  at  the  hall  door. 
When  the  arm  of  the  switch  S  (shown  Id  detail 


i  Fig.  46,  p.  669}  ia  in  the  p 
ind  B  will  ring  if  the  push 
will  also  ring  if  pushes  pip*P"  are  pressed. 
e  arm  of  the  switch  is  moved  over  to  the  other 


e  position  shown,  bells 
.11  ring  if  the  push  T  ia  pressed  ;  bnt 
they  will  also  ring  if  pushes  P1  P*  P'  s 


side,  push  T  will  only  ring  A,  and  pushes  P1  P*P> 
only  B.  In  Fig.  2,  however,  if  the  arm  of  the 
switch  S  is  in  the  position  shown,  posh  T  will  ring 
bells  A  and  B,  while  pushes  P>P>P>  will  ring  B 
only.  If  now  the  arm  of  th*  switch  is  moved  over 
to  tbe  other  side,  the  other  two  contacts  are  con- 
nected, and  push  T  will  only  ring  bell  A,  while 
pushes  P>ps*p>  will  ring  bell  B  as  before.  In 
Fig.  S  S  must  be  a  four-poiut  switch,  the  working 
of  which  will  be  dearly  seen  from  the  figure,  and 
the  bell  A  most  be  of  the  form  shown  in  Fig.  SI, 
being  an  ordinary  trembling  ball  with  a  third  ter- 
minal fixed  between  the  original  terminals  and 
connected  to  screw  J  on  frame  F  (aee  Fig.  IT, 
p.  1261.  When  switch  8  Is  in  the  position  shown, 
and  the  one  in  whioh  it  wonld  be  in  the  daytime, 
A  is  a  single-stroke  bell  in  series  with  B,  whioh 
thus  makes  and  breaks  the  circuit  for  it ;  but  if 
the  arm  of  the  switch  is  in  the  opposite  position, 
A  is  made  a  trembling  bell,  and  B  is  cut  oat  of  Its 
circuit.— -F.  C.  AiLSOP,  Brighton. 


shonld  never  come  into  actual  contact  with  iron 
core:  there  should  be  a  little  brsaa  stop  pin. 
Again,  you  have  over- in* niated  secondary:  one 
layer  of  paper  between  each  layer  of  win  ia  plenty, 
and  the  paper  should  be  thin,  bnt  strong.  See 
"Letter"  columns,  April  20.— W.  Ferben-May- 
COCK. 

[65290.]— Diroot  Transformer  or  Induction 
Coll.— To  Mb.  PbRBEH-MAYCOCK.— In  a  trans- 
former, it  is  necessary  for  th*  p  rimary  current  to 
be  either  alternating  or  intermittent  in  flow,  and 
in  order  that  the  secondary  may  be  steady  enough 
for  lighting  purposes,  these  alternations  or  breaks 
must  be  very  rapid  indeed — several  hundred  a 
minute.  The  Grosvtnor  Gallery  dynardos  give 
alternate  currents  ;  therefore,  to  use  a  battery  in 
conjunction  with  a  transformer,  the  current  most 
be  pissed  through  *  special  commutator,  and  made 
thereby  either  alternate  or  intermittent.  The 
ordinary  "  make  and  break  "  attaohmsnt  in  an  in- 
duction coil  ii  not  rapid  enough  for  such  purpose. 
You  will  sis  by  this  thst  the  obataele  to  such  an 
arrangement  a*  yon  propose  lies  in  the  fact  that 
the  reversing  or  intermitting  commutator  must  be 
driven  from  a  separate  ;souroe  of  power. — W. 
F  E II  BE  S-M  A  YCOC  K. 

[66236.1— Chalk  KaxL— On  the  western  bank 
of  tbe  M.edw*y,  south  of  Rochester,  there  are 
several  large  quarries   where  ■'  Rhisopodiac  "  can 

Et  what  he  want*.  Walking  southwards,  he  will 
abl*,  in  a  few  hours,  to  examine  seriatim  all  th* 
divisions  of  the  chalk  formation.  If  he  will 
advertise  his  address,  I  will  send  him  some  foramini- 
ferous  earth,  which  may  interest  him,—  W.  IT, 
8F1RUBS0LE,  P.ti.S. 

[GJ293.1— Holence  Exam.— To  "  SJ(."— Pleass 
furnish  the  sketch.  I  am  well  acquainted  with 
Victor  Meyer's  method,  but  can't  make  much  Oat 
of  your  description. — GATESHEAD. 

[66398.]— Holence  ixun.- In  my  reply  la* 
w**k  to  this  question  there  is  a  misprint.    For  7e>8 
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lead  748.    1  overlooked  tha  other  put  of  the  qnei 

referring  to  tha  molecular  weight  of  a  oompoui  . 
If,  according  to  Avogadro'a  hypothesis,  aqi, . 
volume*  of  gim  contain  equal  numbers  of  mc ! . 
oolss,  w*  have  a  mam  fat   finding  tha  relatii 


laiguta    of   tha    molecules    by    determining    the 

dative  weight*  of  equal  volumes  of  the  gases,  »:.  ■ 

n  obtained  will  bear  the  same  relatioi 


HC1  be  the  standard,  with  a  molecular  weigi-  . 
866.  Determine  it.  ,.g.,  which  ii  1-247.  1;, 
relation  between  theae  ii  expressed  thai,   . — £ 

r  ^     1-271 

-  28  66 ;  or,  if  d  m  sjf.,  and  H  -  molecn  . . 
weight,  than  H  =   sb  6t>,  M  -   J   x   38-66.     By 

experiment)  with  other  substances  tha  Dumber  .  ■ 
found  to  be  nearer  28  SB.  By  applying  thil  formril: 
we  get  results  sufficiently  eocnrete  to  determine! 


water.  By  multiplying  the  s.g.  of  water  vapour  . 
18-88  wa  get  17-99,  which  enable!  us  to  dec;.: 
between  9, 18,  II,  Ac.,  for  tha  moleaolar  weight 


hase  by   "ordinary    arithmetic,"    it  ma;  be  p 
■limed  that  tha  algebraie  and  trigonometric  anai 


it  ii  sailed  on  title-page),  or  "Logari .     ,_ 

ia  lettered  on  tha  ootor),  published  for  the  Soottii  _ 
Bebool-book  Association  by  Wm ,  Collins,  Son*,  and 
Co.  The  price  ia  only  la.  M.  The  way  to  oh  : 
It  u  follow! :— Snppoa*  tha  angle  tl  60°  80-.  We 
must  first  divide  the  angle  by  i;  that  wUl  give 
30'  16-.  Than  take  tha  book  and  open  it  at  p.  0.V 
and  look  down  the  column  headed  80°  until  we 
le  In  a  line  with  16  in  the  oolnmn  headed  M. 


Wa  than  find  the  decimal  fraction  '603774  (whi 

is  the  "natural  sine"  of  BO"  15").    Twine  thalena  th 

of  the  aide  multiplied  by  this  fruition  will  give 


of  half  the  angle.— 7.  8.  3. 
[66618.]— TaJUcntphr-— Takigraph;  oannot  be 


the  aooiaty  If  y-m 


happy  to  tend  you. . -  _ ~. 

ohome  to  write  to  ma. — G.  MACBETH, 
View,  Leeds. 

[66818.1— Chloride  of  Gold.— Mr.  Bottona  hi 
apparently  made  a  diaoovery  I— namely,  that  bleach 
liqnortr '--- 


a  (the  solution  obtained  by  digesting  bla ach- 
ing powder  with  water)  oonaiata  of  a  solution  ol 
chlorine.     I  waa  alwaya  nnder  the  impression  that 


[66822.]— Trigonometry.-  ERRATA.— In  my 
n»,  page  SS6,  col.  8,  after  the  Word*  "  l«t  «l  star1 
with  the  given  identity,''  the  formula  followi: 
should  be  am.  far  •>  1  sin.  x  oca.  x.  Again,  in  li 
10  from  bottom,  after  the  worda  "  two  Ludepend*  ■  ■ 
variable!,''  supply  "  or  else  we  might  consider  or .  ■ 
one  of  them  to  be  a  variable  and  tha  other  to  be  i 
oonitant. "— V  u.  D I MIE. 

[66888.]— Brolntlon  and  Tranaroutation  o 
Blood.--" Dsna"  says,  p.  266,  that  "the  trans 
fnaion  of  blood  from  a  monkey,  or  any  othei 
animal,  into  the  human  subject,  would  bring  oo 
pjasmie  and  death."  Ia  it  permissible  to  ask  for 
the  authority  for  this  atatement  ?  Ko  doubt  your 
correspondent  believes  what  ha  venture*  to  writ 
ia  true  ;  but  It  would  be  a*  well,  I  think,  to  hav 
"  chapter  and  vera*,"  a*  the  aayiog  ht— that  ii 
proof;  beoaoae  a  man  who  it  eo  ready  to  deola  i 
(bat  a  aimple  fact  ia  "  limply  an  untruth  "  ia  no 
likely,  I  am  afraid,  to  pay  much  attention  u. 
-._-"-  "Misty  evolutionist  metephyeioa "  looks 
3        "  "  whether  the  writer 

[66827.1— TtJ**r*ph.  ■**6U*..-M*ke  naedlea 
for  yonr  model  inatrumanta  of  watoh-apriog,  and 
roagnetiae  them  by  rubbing  with  a  permanent 
magnet  Ton  will  obtain  better  reault*  by  using  a 
coif  to  work  them,  made  of  No.  86  silk-coven  . 
wire  than  by  using  slectro-magnats.  Let  needles 
work  Inaide  of  ooils.  Tou  will  only  require  one 
Wire  and  a  battery  at  each  end  of  circuit  lnatead 
of,  *a  yon  atate,  four  and  two  net*  of  batteries.— 
W.  A.  h, 

[663S7.3— TalflBTnpb  Needle*-  Are  usually 
magnet it»d  by  rubbing  for  a  minuts  or  two  on  a 
atrong  hotaeaho*  magnet,  one  end  on  the  S.  I'ol 
other  on  APula.  Tha  inner  or  magnetio  needle 
junmt  be  o/fmrdentd  ate  el ;  the  indioatiog  needle 
m*j  be  aftkiu  itetl  or  brut,    Coilt  are  anally 


wound  with  86  B.W.Q.  s.c.  wire  up  to  a  rasistanoe 
of  200  ohm*  par  pair  ;  bat  for  your  model  it  wonld 
be  beat  to  nae  about  ■  dozen  layer*  of  No.  28  or  80, 
aa  the  circuit  ia  very  abort.  I  send  sketch  of 
arrangement  far  drop-handle  instrument,  whieh 
will  enable  yon  to  work  with  one  battery.    Fig.  ' 


ia  aide  view  of  cylinder  which  movaa  on  an  at  in  . 
it  is  insulated  between  D  and  B,  ahown  by  black 
line  A  ;  G  is  of  braea :  Z  and  C  are  flexible  wires 
aorewed  to  G,  and  lead  to  battery  (see  Fig.  2) ;  B 


ind  D  are  of  rod  braaa,  and  aorewed  either  t 

Banga,  aa  in  sketch,  or  to  spindle  near  flange ;  A 
may  be  of  ebonite  or  bard  leather  j  B  8  are  steel 
spring*  screwed  to  Bus*  of  instrument !  F  F  ahould 
be  so  made  Fa  to  aot  aa  a  buffer  as  well  a*  contact. 
Writ*  again  if  not  clear.-  X. 

[66829.]— Badln*  of  Gyration.— I  extremely 
regret  to  have  hastily  given  radios  of  leverage 
instead— F.  CAWS. 

[66829.]  —  Badiu*  of  Gyration.— Then  ... 
one  or  two  alight  misprints  In  my  answer  to  thia 
question,  probably  due  to  similarity  of  letters.     It 


J 66881.]  —  Btrontium  Chloride. -Strontium 
pbide,  prepared  by  calcining  the  native  sulphate 
with  charcoal,  and  lixiviating,  ia  treated  with 
bydroohlorie  acid,  when  hydrogen  sulphide  ia 
evolved,  and  strontium  chloride  produced  :  used  in 
pyrotachny  to  prepare  red  Srea;  price  about  2a. 
retaiL-S.  BOTTOMS. 
[66881.]—  Strontium  Chloride.— This  aoh- 
tance  maybe  mad*  by  dissolving  strontium  oar- 
bonat*  (Strontiamit*)  in  hydrochloric  acid,  and 
evaporating  to  crystallisation.  It  is  a  deliquescent 
salt ;  100  pari*  of  water  dissolve  66  of  salt,  boiling 
watar  600,  absolute  alcohol  097.  Its  price  retail  ia 
about  9d.  per  pound.  Thia  ia  the  details  of  the 
oommaroial  salt.  The  only  use  I  know  for  it  ia  for 
making  red  Qamea.— Peincipia. 

[66882.1— FUtorinc  thronah  OharocaL— Tbe 
ay  in  which  sugar  refiner*  filter  their  syrup  would 
lierbapa  answer— that  Is,  by  filling  a  large  cylinder 
nearly  full  of  charcoal,  and  passing  the  syrup 
hrongh  it.— PBINCIPIA. 
[66S32J— Flltarlna;  throucn.  OUarooaL— If 
A.  K.  P."  would  *ay  what  ha  want*  to  filter,  he 


might  probably  get  an  answer.  Than  i 
onlty  in  filtering  through  charcoal ;  but  if 
seooharine  liquids,  it  ia  essential  that  th 

b*  hot.— Num.  Dor. 

[65338.]— Hydra  -  Extmntora.  —  T 
apecd  required  necessitates  the  emplo 
strap*  and  friction  wheels.  Tootbec 
wonld  make  an  awful  row  and  soon  1 
machine  to  pieoe*.— B.BC.,  Plymouth. 

[66334].— Orsran     Boil  din  g.—  I    an 

Suary  at  onoe.  The  querist  states  that 
ailder  tells  him  that  a  bourdon  abould  i 
in  themiddle,"  thinking  that  the  afores 
builder  is  quilling  binj.  Well,  it  may,  a 
just  a*  you  please  ;  but  it  mtut  ntf  be  *rr 
"bellying"  of  a  pipe  makes  it  more 
Some  bourdons  are  straight — the**  of  th 
class  with  high-cut  mouths  are  an  exam 
old  system  was  to  ent  the  pipe  np  a  qi 
breadth  of  the  block  and  belly  the  bodi 
toitinslstter,— Wm.  RoBiysos,  14,  H 
Camdan-town,  London,  S.  W. 

[66386.]— WoRW  In  Parrot*. — A  st 
improper  feeding.  I  have  owned  ■  li 
Indian  paroquet  for  about  fourteen  yeai 
never  bean  tick  once.  Birds  having  g; 
quir*  a  plentiful  supply  of  ooarae,  gravel 
bottom  of  cage,  oleaginous  food,  and  nc 
mosses.  Hy  splendid  specimen  only  g 
nuts  or  freah  Brazil  nuts,  with  ocossk 
emsts  of  bread  or  plain  biscuits,  which 
to  hi*  water  tin  and  soaks  for  himself, 
pepper  (a  saltipoouful]  placed  daily  in 
water.  In  their  wild  elate  tbey  are  *neh 
of  capsicums  that  they  soon  clear  a  p 
Crack  all  the  nnte  for  parrot*,  or  their  I 

on  wear  out. — BOS. 

[66389.]— Oxidised  Silver.— Thia  ; 
pllahed  by  heating  tbe  silver  is  ■  s 
potassium  sulphide  and  other  materia 
forms  a  film  of  silver  sulphide.  It  ia, 
rather  difficult  to  get  th*  articles  th*  rigl 
it  rt quires  practice. — PBINCIPIA. 

t  ...,  OztdiMd Bilvar  U  a misnot 
dark  colour  is  due  either  to  a  film  of  *< 
to  the  deposition  of  some  other  metal  in 

.     To  darken  a  silver  chl 

in  a  dish  of  hot  water  and  add  gradually, 
atant  stirring,  a  solution  of  some  soluble 
such  s*  that  of  potassium  or  ammoniuu 
the  chain  is  coloured  t.i  taste,  rsmovr, 
polish  with  leather.— Sal. 

[66840,]  —  Simple  Welf  hln*  X* 
There  is  a  machine  made  on  the  princii 

of  the  chemical  balance  ;  in  thil 

a  large  weight  which  slide*  on  s  a 
beam.  The  maker  is  Hinton,  of  Bedford 
PBIHCIFIA. 

[66841.]— Baaanoaa,  Soluble.— Tbs  ti 
isenoes  manufactured  by  "  Soluble  "  tui 
upon  being  mixed  with  water  ia  on  sccou 
spirit*  of  wine  being  too  strong,  and  coni 
taking  np  too  muoh  resinous  matter  along 
essential  oil;  or,  after  they  are  mannfaoti 
the  atrong  spirit,  the  essences  are  not  ds- 
by  him  (a  process   for   taking    ont    th* 


i    he    i 


class    ( 


oluble  ' 


would  be  impossible  ' 

will  state  what  essence  a  is  ue  requires,  j 
doubt  I  shall  be  able  to  assist  him  ;  or,  i 
idvertias  hi*  address  in  Mechanic,  I  i 
him.— Ginqeb. 

[65343.]— 8 JC.  Telesrraph.— Tbe  ne> 
it  stick  if  made  perfectly  free  on  th. 
North  Pole  pointing  down  and  slightly 
In  th*  old  form  of  dial  the  permanent 

edles  were  soon  found  to  be  tronblesoi 
__  their  loss  of  magnstiim.  Spagnoletti 
this  difficult;  in  his  indnoed  dial.  In 
needles  are  made  in  halve*,  aa  you  will  n 
upper  fan  and  one  pivot  being  braced 
lower  fan  and  other  pivot.  The;  are  of 
and  magnetised  by  th*  induction  of 
magnets  at  top  and  bottom  of  dial  frai 
toriss,  Fuller  or  DanielL— W.  Pukkx-H 
A.S.T.E. 

[65348.]— Xonnttnr  Pbotoajraph* 
aw*;  ;onr  indiarubber  solution  and  use 
other  people  do. — B.Sc,  Plymouth. 

[65348.]  —  htountlng-  Photorra.pl 
solution  in  question  is  probably  a  M 
.  ibber  in  benzole.  I  have  mounted  if 
hundred*  of  photograph*,  and  don't  thinJ 
than  good  paste 
CI  PI  A. 

.]— Antidote  for  Cyanide  V* 

The   only   safe  way  for   conducting  exj 

with    cyanidaa   is   to    have  a  floe    with 

'      ight,  or  else  perform  them  in  th*  ope 

lonia  ia  naad,  then  th*  air  will  be  f 
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nmonium  oyinide  which  it  formed,  and  whioh  U 
bad  u  till   vipoura  without  say  ammonia,     A 
L>th  saturated  with  sods  water  woold  not  be  lay 
iod.     I  Bfaoald  advise  you.  to  be  very  careful  in 
indling  these  salts,  or  you  will  inffet  in  health, 
I  hire  done;  in  fiat,  on  one  oaoasion,  while 
iking  hydrocyanic   icii).  I  received  inch  1  dole 
it  there  were  seriont  doabti  o[  my  ever  getting 
'•tit;  bot  this  iu  some  time  ago,  and  I  hr  — 
in.i  a  little  since  than.     I  may  perhaps  moot 
at  hydrooyenio  (prusaic}  so  id  is  the  vapour  wh 
evolved    by  oysnidea  jo  contact  with  the  aii 
RXMOIFIA. 


[06860.]— Optical   auary.- 


Ai  "  Astigmatic  " 
of  the  sua  at  hit 
■r  more  than  a  ang- 
liffioulty;  hut  that 
flattening 


!  the  limb  by  refraction. — SM. 
[66861.]  —  Greenhouses.  — 


m  of 

jaunty  top  at.  lay.  8ft.  above  fuel,  iod 
«  h4'i  -7854  =  1  2-5-6iu.,  we  have  ipproi 
■nmptiun-  12  56  *  1/°  x-01  -  2-iSHb. pet  hour. 
iii  UMN  the  bottom  of  vertical  flue  to  be 
tectly  connected  with  furnace.  But  "  T.  G.'a' 
ia  bottom  does  not  receive  the  product*  of  com 
■jfcion  till  they  hava  travelled  nearly  10ft.  hori- 
otaily,  aod  given  op  moat  of  their  caloric  by  the 
ty.  I  think  "T.  G."  ahould  dispense  with  4ii. 
ia  pipe,  build  np  9in.  square  briolc  tine  12ft.  high, 
id  at  a  damper  t 


regulate  the  draught.— FHA.N  f 

(66B55.1— Ohlretta.  —  Stockholm  tir,  when 
Ute  fresh,  ia  a  viseii  liquid,  but  aoon  harden!  by 
Mping.  If  you  put  it  in  water  it  will  squeeze 
to  a  lump.  About  the  airs  of  a  walnut  in  a  gliea 
■canter  it  will  impregnate  the  water  for  montbe 
■perhaps  for  years.     All  the  large  hsrdwars 


••latter  only  absorbs  a  minimum  of  ita  resinoui 
•hiciple.  Tour  diaordar  may  arise  from  many 
Met;  but  plain  cbiretta  infuaion  made  fresh 
wry  twenty-four  hoara  may  do  yon  much  good, 
■  nay  the  tar  water  iu  addition  ;  they  can  do  no 

Hi  Tim 

[6535i;.]—Gai- Engine  .—The  valve  in  question 
probably  the  supply  and  exhsust  valve,  the 
nltion  being  effected  by  the  uanal  little  Asp 
■Itm  at  the  aide ;  ia  thia  ao  ?  The  length  of  the 
Its  depends  on  the  length  of  eaaing,  (irobest,  aod 
•  stroke  ;  the  shape  depande  on  the  position.  4i-o„ 

the  porta  or  opemoga.  Probably  whon  the  valve 
drawn  out  it  admits  the  charge,  when  on  the  in 
'oke  it  npena  the  exhaust,  or  it  may  be  the  re- 
ne  of  thia.  If  yon  can  give  a  akatoh  of  valvt- 
e»st,  and  say  what  the  ignition  apparatus  ia  like, 
■o  what  throw  the  eccentric  has,  I  may  be  able 
•at  jon  going  again.— Esgineeh,  St.  Mary 
anrah,  Torquay. 

[66368.]— Aocamnlatori. — The  lamps  can  be 
irked  from  the  dynamo  at  the  aama  time  that  it  if 
arging  the  cells,  these  Utter  being  placed  in 
nut  with  the  main  leads.  If  yon  ran  48-volt 
mpi  an  a  lOS-volt  circuit,  yon  will  hive  to  ran 
em  in  ieti  of  two  in  series  to  make  them  nearly 
mal  (961  to  the  others,  106.  Bot  26  colls  will  not 
lord  sufficient  counter  E.M.F.,  10  yon  will  need  1 
■iatinoe  between  dynamo  and  celts.  For  full 
formation  lee  Sir  David  Salomons  "  Manage- 
ant  of  Accumulators,"  advertised  in  my  lilt  in 
Jale  Column."— S.  BOTTOKE. 
[66863.]  —  Electric  Teste.  —  Through  some 
ibiguity  in  wording,  or  some  misprint,  or  per- 

C  1  because  of  my  dulneas,  I  fail  to  make  any. 
g  ont  of  the  latter  part  of  this  qnery.  The 
r  ia  evidently  naed  to  a  hurt  -circuit  one  or  other 
•he  two  00  lis,  withont  detaching  wire  from  the 
rminsJ*.— S.  Bottom  e. 

[66883.]— New  Battery.— This  is  no  "foreign 
ibble,"  but  1  thoroughly  nn  trust  worthy  British 
riodle.  I  law  this  in  London,  and,  M  I  was  not 
monally  known,  apoke  to  the  representative 
;ent,  and  got  him  to  ahow  it  to  me.  I  found  on 
Lamination  that  it  was  a  very  ordinary  ohromic- 
id  cell  (sell),  and  would  certainly  not  run  for 
ore  than  three  hours  at  a  ntietoh  to  do  any  useful 
oik.  When  I  showed  my  knowledge  of  the  anb- 
ct,  and  expressed  my  surprise  at  the  audacity  of 
mturing  to  make  such  a  statement  11  to  durability 
sd  coat,  I  was  told  that  "  they  sold  very  well,  and 
ia  buyers  generally  oonoluded  it  was  their  own 
ant  of   knowledge  as  to   proper  treatment  that 

round  for  electric-lighting  batteries,  io  we  must 
j  and  satisfy  the  people."— S.  BOTTOSB. 
[6686*.]— Bichromate  Bottle  Battery.— Un- 
ie..  MM  bjU  on  to*  top  uf  the  rod  which  oarritj 


the  sine.  You  can  then  slip  the  zinc,  rod,  and  all 
outfrom  below.  Now  unscrew  the  worn  zinc  plate, 
taking  oare  to  preserve  the  little  square  ebonite 
top,  which  prevents  the  sine  from  touching  the 
Carbons.  Give  exact  dimensions  of  pit  * 
ordering.  It  will  be  also  well  to  say  whetl 
want  the  plates  drilled  and  tapped,  and 
latter  case  you  must  give  diameter  of  ha 
number    of    thread)    to   the    inch    of    scr 

Bottoms. 

[663G7.]— Ohiretta.— In  warm  weather,  stale 
ohiretta  ia  snie  to  ferment,  and  is  therefore  liable 
to  oaute  griping  and  diarrhma ;  make  it  as  I  do, 
fresh  every  21  hours,  and  keep  the  jug  in  a  cool 
place.  Never  tike  the  mineral  acidi  withont 
medical  advice,  but  a  drop  or  two  of  pure  sulphuric 
acid  in  the  ohiretta  infusion  might  be  beneficial 
and  would  not  hurt  a  child  ;  besides,  it  ia  an  anti- 
aeptio.  "Too  mnoh  of  a  good  thing"  ia  always 
hurtful.  One  wineglasaful  on  rising  and  snotbr- 
on  going  to  bed  ia  the  quantum  Mjf,  when  one* 
lurpiJ  liver  has  been  relieved.  I  hive  nai 
chiretU  with  a  minimum  of  hopa  in  brewing  tab 
bter,  admired  by  a  clever  doctor,  who  allied  it 
"  fine  tonic."— BOS. 

[65368.]— Tangitate  Toning  Bath.— Hire 
y.t  Irii-d  it:  Tangt*   ■ 


add  1   grain  of  gold  a 

Srain  of  tungatate.     The  dark  colour  of  th 
oca  no  harm.— B.Sc,  Plymouth. 


;.".  "X  I— Tung-Hate    Toning   Bath.— Tong- 
e  of  sods  20gra.,  gold  iriciiUirH.!    Iijr.,  rjoilinir 


d  again  by  at 
ted  with  a  gi 


JUgh  gold  for  one  toui; 


Is.  6d.  per  lb,  another  at  Is.— WalteH 

POTTEB. 

[65369.]— Lime  Toning  Bath.— P reoi pitatid 
chalk,  10  grains  ;  saturated  aolntiou  of  chloride  of 
lime,  1  drop;  boiling  water,  801.  When  cool,  add 
chloride  of  gold,  1  grain.  Hay  be  used  as  loon  as 
oool ;  but  it  is  better  to  let  it  stand  twenty-four 
hours.— B.Sa,  Plymouth. 

[66872.]— BeaoTerlng  OoldU—  If  the  white 
powder  is  insoluble  in  water,  it  is  probably  oiide 


niti 


—Sal. 


[66872.]  —  Recovering  Gold.  —  Collect  the 
powder  which  ia  left  from  the  solution  of  the 
plataa,  and  boil  it  gently  with  a  mixture  of  three 
parts  of  hydrocnloric  acid  and  one  part  of  nitric 
acid  (by  measure! :  you  will  thus  get  a  very  acid 
'uliLtiiMi  of ;;  ild  cl  1  ion  Jo.  This  add  .dilution  is  to 
be  evaporated  to  dryness,  rediaaolved  in  water,  and 
ahaken  with  whiting  or  chalk  to  neutralise  the 
'  mixed  with  a  strong 


.  ..  .  _  the  form  of  a  brown  powder.  The 
quantityof  the  sulphate  required  will  be  a  boat 
four  or  five  times  tho  weight  of  the  gold,  hut  an 
excess  won't  hurt.  The  white  powder  which  you 
notice  is  probably  metaatauuio  acid,  due  to  a 
portion  of  tin  in  the  brass.  I  don't  think  it  will 
pay  to  recover  the  gold  in  this  manner,  unless  the 
plates  axe  pretty  thickly  gilt— Pni  NCI  PI  A. 

[65377.]— 3a«  for  Blowpipe.— I  believe  Mr, 
Fletcher,  of  Warrington,  makes  a  portable  apparatus 
for  uao  with  bensoline.— SM. 


1  him.— B.5C,  Plymouth. 
[66876.1— Calcium    Chlorate.— The    reaction 
'hioh  takes  place   when  chlorine  acts  on  hot  milk 
f  lime  is— 
Ca(OH),    r  12CI  -  Ci(C10,)t  +  6CaCl,  +  6H,0, 
1  which  you  can  see  that  it  is  impossible  to 


■  he   K<_:lU,  can  be  sepal 

chloride  !iy  frystillisiii'j: 
thia  is    impossible,  owir 


Lted    j 


-alsiuc 


jlubility.     The 

..     .  _  __  almost  completed  icoordlng 

to  theory  by  the  use  of  a  large  excess  of  chlorine. 
The  only  way  to  obtain  pure  caloiom  chlorate  ia  to 
decompose  the  potassium  salt  with  caloium-ailico- 
flooride,  in  the  aaine  wiy  that  sodium  chlorate  ia 
formed  from  sodium -silioo-fluoride.  The  best  way 
to  perform  thia  operation  is  to  prepare  hydroBuo- 
silioic  acid,  and  theo  treat  this  with  a  eolation  of 
potassium  chlorate.  The  following  reaction  takes 
plioe— 

H,SiFl,  +  2ECIO,  »  2HC10,  +  K,9iP,. 
The  clear  liquid  is  decanted  from  the  Kj9iF„ind 
ohlorste  is  formed.  It  is  with  diffiunlty  crystallised, 


and  is  very  deliqueacant.  A  very  practical  method 
of  preparing  H,3iFI,  is  given  inTnorpe  and  Muir'i 
"  Qualiutive  Analyaia."  You  most  toil  np  yonr 
chlorate  of  potash  with  the  acid,  of  course  uaing  M 
nearly  as  possible  theoretical  quantities.  Yon  may 
hava  difficulty  in  separating  the  K,SiFI„  11  it 
forms  a  gelatinous  precipitate,  Th»  beet  way  is  to 
settle  and  decant  the  clear  liquor.  The  quantityof 
milk  of  lime  to  add  may  be  calculated  from  the 
following  equation — 

Cs(OH),  +  2HC10,  -  CifUlO,),  +  2H,0. 
—Chemist. 

"■■■-:.;  Kulins  LInee.-Could  not  this  be 
done  with  a  oamel-hiir  brush  held  againit  long 
rulsr  V  I  hive  drawn  curved  lines  for  drawings  to 
illustrate  a  lecture  thus  with  great  incaess. — 
Felix  Holt. 

[66882.]— Baling  Llnee.-  Use  a  amaU  paint- 
brush and  a  lone  ruler.  I  always  use  soluble  ani- 
line dyes  for  diagrams.  Indian  ink  takes  1  lot  of 
rubbing  np.  Yon  need  not  be  very  particular, 
about  the  neatness  oE  fieoutioo — it  is  not  appre- 
ciated at  a  distance.  The  bolder  the  tines  the 
better,  and  give  deep  shadows  when  drawing  solids. 
— J3M. 

[65382.]— Baling  Line*.— Cut  1  very  imill 
bamboo  caoe  exactly  the  ahape  of  a  qnill  pen,  and 
use  with  Indian  or  tteucil  ink  ground  np  with 
watsr.  Then 
4b,,  which  ar<  . 
the  only  difference  being  that  they  have  donbl 
nibs.  They  may  be  obtained  at  Stanley's,  0 
almost  any  large  instrument  maker's. — PnisciriA. 

[66382.]— Baling  Idnei.— You  can  purchase  at 
any  optician's  double  drawing  pens  which  will  rule 

Eonr  outiidi  lines.  It  is  very  easy  then  to  fill  in 
Ktweeu  with  Indian  ink  by  means  of  a  brush. 
For  my  own  part,  I  would  use  ■ 
ing  pen :  draw  the  two  ootiide  lines,  a 
with  the  brush.  But  "  Disgrsm  "  may  not  navi 
had  so  many  yeiri'  eipeneooe  witb  the  drawing 
pen  as  I  bad.— B  So,  Plymouth. 

[65383.]— Low  Temperature.  —  Ittfore  thia  out 
be  anawered  in  a  acientino  manner,  it  will  be 
necessary  to  ascertain  whether  the  winters  have 
really  become  longer.  Can  A.  P.  Sbikeepear  point 
out  a  longer  and  severer  winter  within  theae  last 
thirty  yeara  than  the  one  which  took  plane  between 
1S57  and  1863.  and  which,  both  by  duration  and 
severity,  killed  molt  of  the  vines  in  North  Italy? 
— S.  BOTTOSE. 

[66381,] — Carbom  tot  Laotanohei. — Cut  on 

Make    a    mould    with  clay.    The  carbon  is  bast 

coppered  at  the  end,  to  insure  good  contact,     la 

tting  up  a   battery  of  any  description,    I  first 

The  reason  for  using  silver  ia  that  it  resists  better 
*,he  action  of  any  acid  that  may  creep  up,  than  does 
lopper.— SM. 

[653K-1  1—  Oarbone,  Lead  Capping.— See  alio 
eply  SR17  at  p.  262  ;  the  loads  are  out  on.  Some 
nakers  copper  the  tops  of  the  carbon  by  eleotro- 

£,]:,  previous  to  casting  on  the  leads  [  but  I  find 
at  'if  a  little  antimony  be  idded  to  the  lead,  to 
nsnre  expansion  on  cooling,  not  only  is  this  un- 
necessary, hut  the  result  is  actually  a  lunger  lasting 
contact.  The  moulds  may  be  made  in  plaster,  if 
for  a  few  only,  or  in  iron,  like  a  bullet  mould,  if 


any* 


[66S88.J— Temila  Bhoei.— Pipeclay  your 
akin  shoes  ai  the  soldiers  do  their  bafts.— B.SC, 
Plymouth. 

[«53rl8.]— Tennle  Shoe*.— A  pasts  of  pipe-oliy, 
with  a  small  proportion  of  aire ;  brush  oil  when 
dry.— Sat. 

[06388.]— Tennis  Bhoei.- Clean  them  with  1 
inonge,  eoap  and  warm  water,  rinse,  and  wash  well 
rich  a  solution  of  oxalic  aoid.  This  will  clean 
ihem  perfectly ;  if  you  wish  to  have  them  very 
white,  rub  io  a  past!  of  pipeolsy  and  water  in 
which  a  small  piece  nf  Hap  has  been  dissolved. — 
PhIKCIFIA. 


TJtUliatlon  of  Drill  Hnlee.— A  novel  metho^ 
f  conveying  power  to  mines  is  disoribed  in 
scent  number  of  th.-  C:tiifr</  fcj:«««i  being  in 
Be  at  the  Shenandoah  minee,  Pennsylvania,  in 
rhioh,  as  the  lower  level  of  the  Mammoth  seam 
id  been  in  1883,  nearly  worked  out,  it  became 
dvisBble  to  develop  new  workings.  To  cooviy 
ower  to  these,  an  Sin.  hole  was  drilled  from  the 
uifaoe  to  the  seam,  a  depth  of  211ft,  and  when 
fiuishsd  this  hole  wis  lined  with  a  6£iu.  casing 
pipe,  through  which  wss  passed  a  lin.  steel  wire 
roue  transmitting  tho  power  required  for  hauling 
purposes  below.  A  second  borehole,  Sin.  in  dia- 
meter and  118ft.  deep,  was  also  put  ;down,  and 
through  it  were  passed  two  2iu.  pipes  to  be  naed  at 
■  Bpeaxing  tube  and  for  a  bell  wire,  to  permit  of 
munioation  between  the  engine-home  and 
w  ground. 
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UNANSWERED    QUERIES.    L 


mllet,  with  partlnulnra  u  to  power  trennnlited,  voltage,    and  glycerine  »1 


EF^uiuIIohIb  taMM 


SjKgg* 


Mif  n  /W  flM  hNl  */  IMrJHto*  •» 

MT7J.  Mineral  Waif  rn,  p.  63. 
MT76.  Mechanical  Organ,  09. 
M7S6.  Double  Star  near  E-- " 
BWOi.  Bncke'r.  Comet  end  : 
Mail.  Sltn.il). 
M81(.    Tims  Keeper.  TO. 

M»9.    s.KB.  Eoglsej,  *.]: 


i*  following  qniriii  ti  renneated.  How 
hi  tuullov  tube)  attaobed  to  h**A  7  Hani 
What  tooli  are  used, end  hcW  In 

~      -         T  which  H  key< 


ilo'ire-  »■  avoided.— COHpo 

handle  [MiH.]— Oi-lsdoniem   Br-   Laoa-  -I 

t&Lti'oa?   How  on    till    line.    Th 

What  advantage,  horlioutally,  I 


the  etraight  handle*  an  again  coming  Into  taohlon,  par-  together,  and  the  trailing  a 

Honlarly  In  racing  maohln**  ?    Ha*  anj  book  im  been  box.    Coald  imyone  give  I.™  «,_.„..«_  ■ 

published  dealing  with  toe  conttruotiou  or  repairing  of  this  class  of  looo.,  and  say  If  It  baa  any  ad 

eyelet  thnt  wonld  eld  I— 4  BKjrsSkB.  the  ordinary  type  ?— J.  A. 

foiiOi.J-To  S-  Bottona.— How  H  ne.  eleotro-raoior  [«1U.]— XlcTO-Fho.tairrw.phv.— In  * 

■tailed,   ipnd   .regulated,  and    "topped?    Kindly    give,  in  thii  branch  of  worn  1  bare  found  a  greal 

sketch  cfanangemeiiton  wbicb  brueh  carrier  at  Reckon-  (retting  e  ■ufiloient  amount  of  light  tn  illnmln 

•nun'i  ordinary  reverting  motion  for  motor  !■  pivoted  T—  ao  aa  to  obtain  a  good  photograph.     Whilst  i 

HlOTS.  lln.  objective  I  can  obtain  a  loiorable  reanlt 

.,..,.,-  ^..pMrt  brM.  mad.  to  hold  .oner,  gj 3£3S*&22!8lZ£lS±+* 


rjuintor.— Woni'l  anj  reader 

me  ofeneeiyend  cheap  methodofmakingabove?  Plen 

deeorlbe  way  to  fix  it.— Mosa. 

[«J.1B3.]-Sorew-Onttinir.— Will  «ome  kind  reade 
give  wheels  to  out  2Q  tbreadi  in  «Jln.  t  Lending  Mre* 
I  tbreadi.    I  hare  tried  all  I  can  to  cut  It,  and  have  no 


[MIM.]- Grinding  Qlutv— Can  glue  be  ground  by 
»  persevering  urcaieur  In  the  lather    I  know  how  to 
it  It  li  ground  with, 


cries  it  that  Si 

-L.  8c"BHiB;4,"Ca"p^«o.oln7'  "     "                   "            "  [oHOSO-Developer.-Wlll  one  or  more  of  yonrable    SHjJ*;  2*" 'I 

the  drewing  taper  Mtb  it  Ninths  o?^y  lor'p-fSfcDML  io^J!rpD*w?wiril«r^^                                                   W«bKlll(*WO] 

[MISp.J— To  Xr.  Bottom.-  Would  you  looket  the  'olntloni  on  hand.— NMAT1VX.                                                  [BUM.] -Option!  iArltBnl^- Will  to 

"■lectio  Motor,"  described  In  the  'IM/'  ofo  April,  er'  .......... .-       .. 

■ay  If  the  magnet*  might  be  of  one  calling,  or  In  f 

halve*,  k  aa  to  join  at  tho  ends  r    Would  Mo.  II  B.W. 

aniwer  for  winding  armetnte  and  magnet  ?    Ii  thsre  any  „»  t„.  . 

difference  between  Americnu  W.O.  ■ndB.W.G,  ?-J.M.  dynamo  "totbe"  celli,  and  when  "the  E.M.F.riln  V 

[MOT.]— WinuhiiTat   Influence   XMhltW.  —  iwltoh  wUlbroak  circuit  (wound  for  «0  cells  1 

Will  tome  one  kindly  tell  me  at  what  raaterlaithotefihee  Will  Mr.  Bottone,  or  "  Electrician  "  help  an  old  ■ 

on  the  neutralising  rod*  are  made,  and  whether  they  bare  wllil  plairi  directions  ?— Switch. 

Wtaneh^lienTolilngptatei.oronljbeietolneetothsmr  [M410.]-Tennl«  B«01»-C»n  any  reader 


[eMOOO-Antoxutlo  Switch. -How  can 
automatic  iwlioh  for  nac  in  charging  acenmnli 
-*-  "'  !■  wbon  theKJI.r.  o(  the  dynamo  ex 


aYol.XXXU.  by  Lewi. 


i     raokwork  can  be  dispensed  with.— F.  W 


[«MSt]-Hook  Tool!  Anln.-To  "  Copu 
Pleaieheip.    I  |reatly  need  one  or  two  hook  tt 
bellow  work,  lint  oannot  make  out  how  the  tools  illn 
illrlghl  and  got  on 


I  wai  undeceived.— L.  Ql'e 


cm  la? leuou  ^mc-iUy '  tueter!  to?  theT  IreitlnUte  C««M J-Drylrtg;  StOTB— I  «m  deelroui 

>rpo».    Home  are  too  wiled.    Other,,  thonghclean,™"  »^D<.tov.  tor  dr,ing,lmb«,  «r,«fr.  b, 

-eome  hard  In  the  winter  and  hare  Ion  their  spring,  JJ"  ™"  JH™,"  JJ™  .!?«  -£J  '.   uT 

neeqnently  they  buret  when  ueed.    It  eeema  a  waits  to  '****  SJeSH1  ,     w"m  t^c  ■•  *b*J*  ^" 


J**"*-]— Powtp  for  B  m»ll  Imtho.- : 


mil  Lathe.— I  have  thought  lwjid 

ae  oi  drlTlng  a  tinali  lathe  by  ,       ,  . 

j  of  the  welghli  of  a  cloak,  r'  """  r 

*  heary  weight,  Ac.,  of  thoee  maohlnei  f. 


i.  As  tropblee,    OD(_. 
»rS"gooo*^A.    *" 


plpee  healed  with  live 


exlit  to'  eheok  the  brlk'e  HP.  £*£Em  by'^Sght VnS  ""  "*"  ™"",c1b«  I  could  nre.-Tl 
penned  by  belt  aoron  ctrntmterene*  of  wheel  of  known  [Mill.]— Lareibottf"  »— -_ . * 
a  lament,  Talooltj,  and  other  momenta  7— Apfikdii.  «'■" "  "" 


i ;  the  day  I    oenalderable  saving  if  I  could  pas 
now  there  ie    peatedly  through  the  etare  till  it  wi 
i    with  moisture  and  wonld  be  nieleea  to 


potteries  to  obtaln^thedealred  colour,  and  I  should    Gnnlaiibt 

J""" n-Tir*Kii[kB  °™ld  t"n     J«»«-l-Ohuok  for  Polnttnt;  and 

Wire.— How  ben  could  iron  or  urmm  win 


.—To  Ha.  B.  Bottonk.— 1 


•*.  H.  KlflODOH. 

i««iHi«M*ji. ~jr,..„u.,ii,,i™„,  oi'Si^S'is's:";? KsaftsSss: 


KNOIISH    MECHANIC  AND  WORLD  OP  SCIENCE. 


Mat  25,  U 


fTb»<Tu'™t: 


HinaM1  Bleotropethlc  Belt  itwalfl  N 

of  ihKMIr  witoli  will  mtanlialtb.,  inint.  »*  ■- 
-nol.    lurfr,  1B1    iihipIIt    in  ikii 


oua  ixcHAsei  columh. 


Qii  Engine,  1- 

Conoertlna,  13 
Sana,  in,  aimnplli,  uiTWrgli 
Wutof,  Photoonphlc.  Optit 


[oil  ntmoepherlo,  bi  Ci 
L^b'nil.  Tyiuilan.  or 


itrle.l   Appi- 

The  ihnpal  honie  for  Scientific  Goods,   *c.,  It 

Quarter-plate  Lens,  by  LtnouUr,  and  (  Tolomea  of 

Two  I  dot.    Partition  Wood   Cupboards    for 

Harly  Brltlih  Ferna,  M  »uiet!ea    Bichange  any. 
Hand  DyMmo.  laralaated  armaiare,  quantity  of 

!I«it1k]  tpp»r»[ui.  9fl"Ln*  H-rlilnt  BUBi,  IQ.lt  dyunto.     Pbeto. 
New  Win   RioTOle.  imibwk   ud   front,  hallusrinu. 


r« 


torta,  put 


m  trtfot,  cfauio-        Bicycle,    B*lo.,    bill  bearing!,    b 

pliUd.n-.lul  j«ir.    Eioti.no.  (oi  Ilia,  on 

«,  u,  Qunioi-mi,  Prlotlonel  Machine,  qaart  Leiden  )tr.  brm 
Hdaakc,  illalar  rubbM.  DuhaaaBj  iUuA,  liln-  oparfc.  WhuU 
cffan  111  «uh>af«  t— PlliqilK,TWAiuWl  Ujadofl,  W.C 

Waated  ft  I«the  In  exchange  for  the  following  article!. 


..    lift,    lone,     JJLn.   beain.    ooppar 
*U,  maiB.aui,  raotar.ale.    W.nwJ.OM 

Blectrio  Fen,  IMleon.  witb.  battery,  la  box.  copying 

PrisUessl  Qm  Lighters  and 


Lathe   Heads,  >,   bank  gear.  Sin.   wheel,  I-ipoed. 

Silvered  Glass  Specula-— A  faw  of  ray  oholont  °~J^, ' ',„,  _, 

nMwuiriiiL  taikufi  aaMSluje  4t^uav-wlTR,B*n.  ■SSmSSii  t£ 

Modal  Bngio.es -A   pair  of   Bnt-olui  «mpoand  *a.uiiarr™trfor^.«"ripuoa^^  bi 

lltT^^xit^uJiirtoS  M&^S!iS2j(? J^n' BS..?  *  la- Continuous  Bell,  *  battarlei,  4  alarm  contact* 

Ik«,  WUUnbalL           '                           '  l™,^r£t*"roal,'Ca.W,Len*!£f*  "  ")™  "*-*■ Lou" 

Wanted,  I  llutul-ornn  Keyboard,  doable  Sonad-  i            i       i       ■— . 

Siet^KmniSS.  IwE&bJE!^it?£1*5£  THa    8HPHC1TT    8AL1    COLUMH. 

—    ._. v *.T   Kaar-drtrlng     BafetT,   Ma.    braat  


.h.j.n,.    _,„  ..j,.—    •**  e/oU/bf- fftsjfral  M  worse,  sad  84  /sr  sssry 
i  fretwork.— Catalogue  of  easTr 


Marlon •  Aaademy  Camera,  for  eipoiiag  n  plitee  In  Woollen  Clothe— Any    length   sat       Write    for 

npld  nanioD,  llli.  igun.     ff.nud.loUU  Cumi  or  ettn—  MM  i'-"-"  "  ■  ■■"-.  «f~.n—  Tfaaanmb —  ,in—  n.ii 

B,  se,  Irlii,ton™4,  Laletmr.  killlax. 

raoa— MMluurr,  finMK  Pebble   Carbon  —  Ortphlto  for   Leolanohe  eelli  ; 

Olidket  Bar,  never  mel,  quite  eqnal  to  i  '"""'                                  """ 

Aooamulator  and  imsll  Lamp,  Cillnder 


1(H.P.  horl»Dtal  Sterun     Snglne,   In   ntM-akai 
Will  .ichinge  good  Medlnal  Coll,  *  b>  Mia.,  for 

■aiUdUfUduL— T.  UIIu,l>,  UlIOhOM,  W.lLujhjiumh. 

Waatti.Mln.  Blojnlt.    Kiohango  B  hols  Indicator, 
Luge  Medina,!  Coll,  fitted  with  dial  and  iwltoh  for 


"■  Newton's    Prtielpta  " 


One  boru-powtr  r^rtlo.l  Bnf/lne  Oaatlnsi.  wltb 

plnaad,  «*t  onru!    ITiSSf,'  ?mw  UN  fut  'iJTjsouiMa'!? 

Ferlecllj  aew  geonlaa  bigh^lw  icar-arlring  Safely 

What  often  for  -  Bngllah  Mechanic,"  from  Jul; 
Will  exehaage  Air  Gun    (or    goad    Parallel   Vice, 


"  The  Indiapeuaable  Bioyollat'a  Handbook ' 


"  The  Photographer  a  India penaab le  Hftnd- 

WO    Llio.ir.no  m'i    dim  In..    »,    IDJi.  - 1 U1T  r  f    "     ~— •-— • ' 


Wire.-trtrga  <ia»oiltj  No.  1 
Wilw.-«.uantUy  otSo.ta  and  38. 
Wire— Quantity ol  No.  31  cotton  « 


'end  wire, 
m  covered,  good,  nilt- 

i  aoUthad  mtbogaaj. 


Bella—  M  )(ln.  Blectrla  I 

Write  far  King-,  Heudham,  and  Oo.'e  (Brli 
mi-.!.mT»AHuuuioi,iii,HL  acuowlrtaed  to  at 

"  Dynamo  Building  for  Amntanre."    By 


MU  bob's  Lathe*  are  now  ma  t[i w  at  If,  Bai 
taraal aweliavli  ac   laajaatlaa  laTliaa. 

A  Hall-oarkad  alltar-iaoaatad  aqnue  ataa  Brl 
Da.,  riakly  aaravHa,  |a  U.    Uanrjaritiw. 

A  Hall -mirk*!,     ailTer-moanlad,     Fmaa 

Patent  Aabeatoe  Pipe.   la.  «i.    "Praaaai 

Inacrlptloaa.  raanogrtiae,  aat  araaMaagi 

•U  UoJ.olW.iBM.,J.«>Unj,»ca  tUit— Qioiai.    ■ 

Meeraohanm  and  Briar  Plpea  Sei 
Mloro»coploBIoantln(gorHlBtolc>«ryI» 

lATf  t  wlftodoo  -lla*L  *.rwHE»mp.— GOLM.  T7,CbAaovr- 

Dlamond  Drills  for  drilling  ebJaa,  gbi 
Diamond  Points    for   all   klnU  ol  as, 

W rLElox,  uid  Bollbf,  IfOffl  fa  !».— Ttal^w, 

Diamond  Tnrnlna-  Tool*  tor  tralai 
Diamond  Sparks  furoalaaaod  glaatrlrett 
Olaalan'  Diamonds,    fro-n    ti.   at.   Plan 

Toned  Sensitised  Papar  -Splaodid  pi 
tjnlo*.  DiJ,  rmiaum  adag.     oaaaL,  tttla.  by  lT(la, 

rfaaa  Sansltlsed  Paper,  artJaUe  tea 


Oautlon  — Avo -r 

'.ibatvnla    Orifuul  mil  at  KSDUVD,  SMaask,  I 
Job  lot  Inoandeaoent  Lamps.  falM*  I 


eat  and  Flnvrt  Anurloan  Lubrloants- 
UHlaalas  au.U  at— Ti.  CsouMiobl^traH,  taaaka,  ■ 

Japanese  Bamboo  Pishlnc  Bods, « or  I 
.  M-  duIi,  pott  frva.— aauTowaodOvaraav,  sail. 
BBrang  Lathe  Oastlntys  In  »u,  plaaad  u: 
atroag    l|la.   btah-jraarad   Lathe     Heads, 

Boiler,  TartlaaL  1 ELP-  ooaiplata  with  nttlafi,! 
mdjidoa,  oh*.?.— >»,  SMalay-gnra,  LaneiackL,  alucaaai 
Dynamos  and  Bleotrloal  Oooda,  Haaai 

Itign'flenat  litter  of  St.  Baraard  Pappll 
uMog.  Tftitafof  faO  autUqlafa—  DaacaW  Ljaia,  a. 
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1  very  beautiful  tests  of  quality 
escribed  in  the  last  article  are  almost 
^krrcte  to  be  explained  in  a  populi 
;  but  the  subject  is  so  fascinating 
.ttempt  at    explanation   may   be  per- 

n  two  mirrors  (flat)  are  joined  together 

in  the  same  plane,  a  small  beam  of 
it  causes  Fresnel's  celebrated  inter- 
's to  appear.  The  same  thing  occuri 
,  glass  prism,  is  used  having  an  exceed- 
ibtuse  angle.  A  black:  central  band  is 
ben  the  sky  is  free  from  bass  or  scirri. 

is  formed  of  an  infinite  number  of 
simul  prisms,  the  first  black  band  : 

be  form  of  a  black  circle.    In  the 

iclcfts  the  rays  interfere,  coming  from 
?nser,  being  reflected  by  the  walls  of 
uk  ;  and  accordingly  clash  or  interfere, 
1  the  exquisite  black  test-riog  before 
ed.  This  line  is  so  incredibly  thin  as 
een  only  by  the  best  glasses  I  possess, 
.ably  those  by  Powell  and  Lealand. 
e  are  numerous  other  similar  lines  to 
covered    where    the     rays    interfere, 

unsuspected.  A  great  many  observa- 
ive  shown  them  in  ribbing  of  scales, 

Podnras,  Lepiamas,  Macrotomas,  aud 
;ales  of  the  finer  sort.  They  were  first 
d  as  produced  by  the  ribs  on  the 
ia  scales. 

imary  novelty  now  to  be  adopted  is 
be  celebrated  Podura  markings  are 
is,  and  exist  only  in  an  upper  focus, 
lie  the  real  structures.  Interrupted 
largins  to  the  ribs  can  be  found  re- 
ig  cylindrical  shadows,  which,  like 
ca  cracks,  are  on  one  side  thicker  and 


when  the  light  c 


a  obliquely  (st 


ery  keen  focussing  and  collar  adjust- 
ae  marginal  black  Lines  behave  pre- 
s  cylindrical  threads  do  ;  and,  besides 
'ben  nearly  vanished,  a  very  thin 
black  line  parallel,  but  above  them 
!y  appears  as  a  most  exquisite  inter- 
phenoraenon  along  the  centres  of  the 


fragility,  besides  endowing  all  with  glitter- 
ing beauty. 

Seen  with  a  low  power,  the  famous 
watered-silk  marks  appear  in  the  greatest 
perfection — sure  signs  of  crossing  structures 
intercepting  the  light. 

(1)  Attenuated  Circle,  are  the  most 
difficult  enterprises  of  microscopical  re- 
search. Perhaps  it  will  interest  the  reader 
by  descending  from  the  exceedingly  large  to 
the  excessively  minnte.  An  ordinary  "  bull's- 
eye  "  exposed  to  a  small,  brilliant  beam  of 
light  under  a  strong  lens  applied  to  the  focus 
displays  concentric  circles  of  interference 
when  examined  in  tbe  microscope,  enriched 
with  all  prismatic  colours.  A  small  globe  of 
glass  emits  also  coloured  rays,  interfering 
and  developing  black  ring*.  Eyes  of  insects 
properly  managed  do  tbe  same  thing. 

A  conveuient  size  is  a  lens  of  one-quartor 
of  an  inch  focus  secured  on  the  stage  by 
screwing  it  into  a  brass  plate.  Under  a 
solar  beam  it  shows  a  brilliant  central  disc 
surrounded  with  an  intensely  black  ring, 
besides  forty-eight  others.  But  the  results 
of  this  research  are  truly  surprising.  Tery 
gradually  raise  the  focal  plane  of  vision — a 
series  of  black  dots  can  be  detected  along 
the  axis  when  superb  glasses  are  employed,9 
as  attempted  in  the  diagram— the  result  of 
clashing  shells  of  light. 

Exactly  the  same  thing  can  be  often  di 
»■  ■  l.ii  insult,  i.  yi-s  rind  very  largo  isolrued  -|'li' 
calbeads  displayed  by  diatoms,  which  are  a 
capable  of  producing  double-star  images  of 
brilliant  beauty. 

To  glance  at  these  results  : 

Firstly,  a  small  lens.  Hollow  conical  shells 
of  rays  in  series  intersect  along  the  axis 
form  interference  black  points  in  different 
focal  planes.      Only  the  finest  glasses 


Aloft  lie'  the  celebrated  spines  ; 
at  first  start  forth  the  black  lines  ; 
till  the  interrupted  shadows  ;  eidolio 
id  rich  beading.  All  this  is  missed 
losing  solely  upon  the  spurious  spines, 
',  as  it  were,  aerially  above  all. 
eration  of  ribbing  and  beading,  when 
,nd  lower  stringlets  cross  or  interlace, 
lost  common  occurrence.  In  those 
fnl  scaleB  of  Morpho  Ganymede, 
x  after  rooleanx  appear  to  twist  and 
low  each  other,  and,  then  and  there, 
ling  vanishes,  to  reappear  further  ou. 
xquisite  structure,  giving  strength  to 
XX.VI.L-No.  1,210. 


detect  them.  Many  kinds  of  rings  surround 
them.  The  above  figures  both  illustrate  (11 
and  (2). 

Secondly,  a  beetle's  eye  displays  them  all,also, 
with  great  perfection  ;  but  tbe  management 
of  the  light  is  unusually  difficult.  Fig.  4. 
At  last,  after  a  great  many  .attempts,  my 
best  §rd  objective  resolved  the  rings  com- 
pletely (Baker's,  of  magnificent  quality). 

A  very  small    hole  formed  by  Iris  dia- 

Shragm  beneath  a  "  quarter  "  objective  con- 
enser  produced  a  delicate  beam  of  light,  the 
lamp  being  placed  as  near  as  possible,  which 
intensifies  the  light  inversely  as  the  square 
of    the   distance.    A    variety    of  startling 


effects  is  developed.  Slack's  diaphragm  eye- 
piece answered  perfectly,  reducing  the  field 
of  view.  Rings  and  red  beads  richly  dis- 
played. A  short  body,  armed  with  Powells 
best  ^th  and  a  low  eyepiece,  exhibited  bril- 
liant effects  quite  unequalled  by  any  other 
glass ;  double  stars,  by  using  a  disc  perforated 
with  two  apertures,  were  admirably  distinct 
tbe  proper  focal  plan 
.-)  Diatomic  Lpuai 
rated  spherules,  varying  from 
to  the  l-70,O0Oth  of  an  inch  must  be  sought 
for.     Here  is  a  small  list. 

(a)  Slictodiscus  Buryanw. — Unfortunately 
this  frustule  has  two  seta  of  beading,  one 
below  the  other.  When  the  upper  set  are 
white,  tbe  subjacent  are  perfectly  black  and 
frequent! v  overlap.  The  largest  baada  are 
L-wOOtb  in  six*.  Tbe  intensely  black  ring- 
very  thick  and  broad — appeared  l-4a,000th 
thick.  At  the  ceutre  of  tbe  ring  a  most  deli- 
cate secondary  ring  appeared  accurately  cir- 

(6)  Navicida  CaH/ornkm  — Weak  ampli- 
fier. Powell's  ^-tli  immersion.  Two  seta  of 
very  distinct  beads,  as  before,  each  well 
shaded  off.  Size  of  beads,  about  1-1 2,000  th. 
Tbe  second  set  are  nearly  placed  also 
l-12,000th  below  the  first  set.  A  Ross  ltin. 
glass  of  very  fine  quality  was  employed  as 
condenser,  together  with  a  very  minute  hole 
formed  by  tbe  Iris  diaphragm.  Rich  central 
pearls  appeared  on  an  ivory  ground.  Delicate 
ta|ip!air«  edged  with  black  in  the  middle  of 
the  focal  disc. 

(c)  Stictodiictis  Moronewic— Well  sepv 
rated  spherules,  double  set  of  dots,  some 
overlapping. 

(rf)  Veslodhcus  Sttperhix  (Birdadoes). — 
Same  kind  of  illumination.  Powell's  solid 
stop  No.  1  and  1'28,  oil-objective,  two-thirds 
objective  as  condenser  |  image  of  stop  black, 
and  finely-defined  in  each  spherule,  of  which 
there  are  about  10  widely  separated,  the 
largest  1-  12,500th  in  size.  The  central  dot 
is  1 -120,000  th,  showing  two  dork  rings. 
Oillet's  condenser  produced  iu  a  spherule  an 
image  of  black  stop  and  its  two  arms. 

(«)  Actinoplycus  Undululun. — Cheqnered 
beads  1 -48,000 tb,  one  seen  partly  covering 
a  black  one.  Here  also  is  a  double  set,  upper 
and  lower.  About  six  forms  of  interference 
circles  and  dots  were  detected. 

Itwas  on  this  very  object  that  a  conviction 
was  forced  upon  me  that  au  iris  diaphragm 
produces  an  image-circle  within  the  bead 
which  varies  in  size  exactly  as  the  iris 
aperture  docs.  Images  of  distant  objects 
diligently  sought  for  with  grati- 
fying success.  A  distant  church-steeple  bad 
already  been  brought  to  a  focus  by  a  beetle's 
ye  ;  it  was  then  desired  to  search  for  images 
i  diatomic  beads.  The  vertical  mullion  of 
south  window  offered  great  advantages  ;  it 

12in.  broad  and  120in.  from  the  micro- 
scope. Could  the  image  be  found,  measured, 
and  tbe  sidereal  focal  length  of  the  bead  be 
Nearly  demonstrated  ?  cnViM' 

First  the  mull  ion -image  was  measured, 
then  by  optical  calculation  the  focus  was 
found  of  a  spherule  of  Crenaetlii  sttperlnu. 

Image  of  mullion  =  1-G0,000th  of  an  inch  ; 
focal  length  of  spherule  ■  l-6,0O0th  of  an 
inch;  miniature  of  mullion  is  reduced  here 
720,000  times." 

That  tbe  mullion  should  be  720.000  times 
larger  than  its  minute  diatomic  image  is-  a 
most  extraordinary  optical  fact,  and  well, 
worth  the  years  of  labour  bestowed  on  this 
ntoresting  problem. 


•  Interior  oarm  mlia  tbrae  thln«i  »ltog«tb«.  Powall 
nd  Lcilui'i  gltu  intuin  ill  ouut  In  dlialiilni  hi- 
»t  ringt  nad  iHriti  at  Htudad  dot*, 
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ON    TH1     "MM."     AHD    0TH1E 
TBLmPHOMEB.* 

By  S.  E.  Butt  one. 
((7u»(i»H*i  from  page  133.) 
t  Q  TUIE  next  practical  improTomenfc  in  the 
*  X  telephone,  Mid  one  which  marks  an 
en  in  telephony,  linoe  it  embodies  the  first 
articulating  telephone,  is  doe  to  Prof.  Graham 
Bell,  who  in  1876  demonstrated  before  tho 
Massachusetts  Institute  of  Technology,  the 
possibility  of  conveying  vocal  sounds  by  means 
of  ordinary  telegraph  wires,  conjoined  to 
special  applianoea  for  transmitting  and  re- 
ceiving the  sounds.  As  the  adaptations  to 
produce   this    result   were  publioly  described 


In  the  osntre  of  each  membrane  is  glund  a 
small  piece  of  dock-spring  C  0'.  Just  below 
these  pieoes  of  dock-spring  are  placed  the 
ooiled  electro-mag  note  E  E',  which  are  in 
eleotrioal  connection  with  eaoh  other  through 
the  line  wire   L,   and  are  also  connected  to 


irodnce  this  result  were  publioly  described 
both  in  America  and  England,  and  were  pub- 
lished in  England,  in  the  pages  of  the  English 
MECHANIC  before  any  patent  was  taken  out, 
tnis  particular  form  of  the  telephone  is  free 
to  all,  and  was  especially  disclaimed  by  those 
who  haTe  secured  the  monopoly  for  the  other 
forms  of  telephone  by  the  aid  of  the  decision 
of  the  Courts.  From  the  foot  of  the  description 
of  this  instrument  having  been  published  in 
the  pages  of  the  '*  E.M."  at  this  early  date, 
it  has  been  pretty  generally  known  as  the 
Engush  Mechasic  telephone,  and  for  the 
sake  of  those  who  may  not  be  fortunate 
enough  to  possess  the  number  containing;  this 
interesting  article,  the  description  therein 
given  is  here  textnally  reproduced  : — 

"  Two  single-pole  electro-magnets,  eaoh 
having  a  resistance  of  10  ohms,  were  arranged 
in  circuit  with  a  battery  of  five  carbon  ele- 
ments, the  total  resistance  being  25  ohms.  A 
drumhead  of  goldbeater's  skin,  about  2]in.  in 
diameter,  was  placed  in  front  of  eaoh  electro- 
magnet, and  a  circular  piece  of  clock-spring 
was  glued  to  the  middle  of  the  membrane  of 
eaoh  drumhead.  One  of  these  telephones  was 
placed  in  an  experimental  room,  and  the  other 
in  the  basement  of  an  adjoining  house.  Upon 
singing  into  the  telephone,  the  sound*  of  the 
voice  were  reproduced  by  the  instrument  in 
the  distant  room ;  and  if  two  persons  sang 
simultaneously,  the  two  notes  were  audible  at 
the  other  telephone. 

"At  the  time  of  the  lecture  an  experiment 
was  made  to  show  the  transmission  of  articu- 
late speech,  an  assistant  going  into  the  adjoin- 
ing building,  where  one  of  the  telephones  was 
plaoed.  Prof.  Bell  then  placed  his  mouth  near 
the  other  telephone,  and  said,  'Do  jou  under- 
stand what  I  say .' '  An  answer  was  returned, 
and,  according  to  the  report  before  us,  articu- 
late sounds  were  heard  proceeding  from  the 
piece  of  clock-spring  attached  to  the  mem- 
brane, which  were  alleged  to  be  '  Yes,  I  under- 
stand you  perfectly.'  The  articulation  was,  it 
is  stated,  somewhat  muffled  and  indistinct,  bnt, 
at  all  events,  it  was  in  this  case  intelligible.  It 
is  obvious,  however,  that  any  sentences  of  a 
common  kind  that  might  be  expected,  or  that 
might  have  been  agreed  on  beforehand,  wonld 
be  more  likely  to  be  beard  than  unexpeoted 
unlikely  questions  ;  for  just  as  it  is  possible 
see  things  that  we  wish  to  see,  so  it  is  passible 
to  hear  words  we  expect  to  hear.  Several 
familiar  questions  were,  it  is  said,  understood 
after  a  few  repetitions  ;  but  a  critical  analysis 
of  the  effects  produced  leads  to  the  conclusion 
that  the  vowel  sounds  alone  are  those  faith- 
folly  reproduced.  Diphthongal  sounds  and 
rotund  rowels  are  readily  distinguished,  bnt 
consonants  are  generally  unrecognisable.  Now 
and  then,  however,  a  sentenoe  comes  ont  with 
almost  startling  distinctness,  the  consonants  as 
well  as  the  vowels  being  olaarly  audible.  Prof. 
Bell  stated  that  telephonic  effects  can  be 
produced  with  three  varieties  of  currents — the 
intermittent,  the  pulsatory,  and  the  nndo- 
latory.  The  first  are  characterised  by  the 
alternate  presence  and  absence  of  electricity  in 
the  circuit ;  the  pulsatory  current  by  sudden 
changes  in  intensity  ;  while  tmdolatory  cur- 
rents are  by  gradual  changes  analogous  to  the 
changes  of  density  of  air  produced  by  vibration 
of  a  pendulum." 

$  6.  The  annexed  ont,  which  did  not  appear 
in  the  foregoing  article,  will  assist  the  compre- 
hension of  the  details  of  the  apparatus  above 
described. 

Two  cylindrical  drums,  D  D*,  are  each 
covered  by  a  tense  membrane  of  goldbeater's 
skin,  M  M',  so  as  to  form  a  kind  of  tambourine. 


Taking  Fig.  112,  let  ns  suppose  we  wai 

obtain  the  correct  angles  and  dismeWm  (at 

wheels  D  and  E,  on  the  crossed  una  A  at 

apectively.    A  and  B  cross  at  F  at  las  a 

I  but  are  parallel  with  each  other  la 

direction  at  right  angles  therewith,  that ! 

>lane  of  the  paper.     Let  the  Telocity 

to  D  be  two  to  one.     Project  tint  ■ 

A  and  B  to  G  and  E  respectively,  andd 

bo  angle  OFH  by  the  dotted   line  F  J 

position  inversely  proportional  to  the  Tel 

ratio.    Drawing  JO,  J  H  at  right  angli 

F  J,  J^  is  ithe  ratio  of^tho  distance  of 

point  on  the  pitch  surfaces  from  the  a 

and  B,  corresponding  also   with  the  lit 

generator  0  of  the  byperboloid  of  revolt 

This   will   represent   the    ratio   betwea 

numbers  of  teeth  in  the  wheels ;  but,  I 


motion  be  imparted  to  the  membrane  ...  ., 
either  by  the  voice  or  otherwise,  it  will  per- 
form excursions  and  incursions  towards  and 
away  from  the  pole  of  the  electro -magnet  near 
it ;  and  as  it  carries  with  it  the  piece  of  steel 
0,  this  will  react  upon  the  magnet  and  set  np 
by  virtue  of  this  very  motion  amperian  cur- 
rente  in  the  wire  surrounding  the  electro- 
magnet. These  current*,  according  to  whether 
the  motion  be  one  of  approach  or  of  recession, 
will  tend  to  strengthen  or  to  weaken  the 
existing  battery  current.  Hence,  the  onrrent 
flowing  around  the  farther  magnet  E'  will  be 
weakened  or  strengthened  in  like  manner,  so 
that  the  force  with  which  this  second  electro- 
magnet pulls  the  pieoe  of  steel  C'  will  vary  in 
obedience  to  every  variation  of  the  onrrent 
strength.  Consequently,  as  the  piece  of  steel 
is  free  to  move  by  virtue  of  the  elasticity  of 
the  membrane  to  which  it  is  attached,  if.  causes 
this  latter  to  perform  vibrations,  which  vibra- 
tions are  exact  reproductions  of  the  vibrations 
imparted  by  the  voice,  ko.,  to  the  membrane  M. 
The  vibrations  thus  reproduced  at  M'  are  com- 
municated to  the  air  surrounding  the  mem- 
brane M',  and  are  then  audible  as  speech,  Jtc,  to 
an  ear  placed  near  the  said  membrane. 


•  ail  rights  letsrvsd. 


OEARING-XVI- 
Skew  Bevels. 

WE  call  these  wheels  by  their  popular 
name,  though,  in  reality,  they  have 
little  in  common  with  the  bevels  except  their 
general  conical  appearance.  As  a  matter  of 
fact,  and  of  practice,  the  rims  are  frusta  of 
cones,  bnt  in  principle  they  should  be  frusta  of 
hyperboloids  ;  and  their  mutual  action  is  based 
on  that  of  the  screw  gears.  They  are  rathei 
difficult  to  construct,  and  happily  are  very 
seldom  required,  and  then  only,  or  almost, 
always  for  very  light  mechanism,  where  a  little 
inaccuracy  is  quite  inappreciable. 

If  we  want  to  drive  a  pair  of  shafts  A, 
situated  as  in  the  figures  112  and  113  : 
spectively,  in  either  case  we  can,  as  we  said 
Art.  XL  p.  26,  do  bo  by  means  of  screw  get 
itably  adapted  and  proportioned  for  equal 
unequal  velocity  ratios.  Or  In  Fig.  113  — 
.  n  employ  a  worm  and  worm  wheel.  But 
either  case  there  is  a  vast  amount  of  sliding 
friction  developed,  rolling  friction  being 
entirely  excluded.  The  contact  of  screw  gears 
can  only  take  place  at  a  point,  the  location  of 
that  point  travelling  from  one  side  of  the 
wheels  to  the  other,  as  they  revolve  on  their 
axes,  and  there  is  no  means  of  evading  this 
evil.  But  we  can  in  these  oases  substitute  a 
mingled  rolling  and  sliding  action  for  that 
which  is  purely  sliding,  by  employing  skew 
bevels  as  shown  in  Figs.  113,  113.  The  pitch 
surfaces  of  these  skew  bevels,  which  replace 
the  pitch  oonea  of  ordinary  bevel  wheels,  are  in 
essential  design  frusta  of  what  mathsnietuiianB 
term  the  "hyperboloid  of  revolution,"  which  is 
a  figure  generated  by  the  revolution  ef  a 
straight  line  about  an  axis  to  which  it  is  not 
parallel.  As  the  line  passes  obliquely  on  one 
side  of  the  axis  around  which  it  revolves,  the 
section  of  the  solid  developed  is  that  of  i 
donble  curve  (Figs.  112,  113,  0,  C).  Itisn 
portion  of  this  curved  surface^  which  beoome 
the  pitch  surface  in  skew  bevels;  and  if  two 
such  surfaces  are  rolled  in  contact,  with  teeth 


spiral  gears,  it  will  not  represent  their 
diameters,  which  are  governed,  aa  in  I 
wheels,  bnj  their  circumferential  pitch* 
obtain  these,  draw  F  J'  at  right  angles  t 
F  H-  at  right  angles  to  F  H  ;  F  G'  at 
angles  to  F  G.  Draw  G'  B'  parallel  wit 
Then,  reckoning  F  J'  as  the  normal 
F  H'  will  represent  the  circumferential 
of  wheel  E,  and  F  G'  the  circumferential 
of  wheel  D,  from  whence  their  pitch  ci 
ferenoes  and  diameters  can  bo  obi 
F  G'  and  F  H'.  ^therefore,  represent  ths 
between  the  diameters,  and  also  betwa 
angular  velocities  of  D  and  E  reapeo 
J  H'  and  J  G'  represent  also  the  inu 
sliding  of  ths  wheels,  F  J  denotes  the  1 
surface  of  oentaot  of  the  gears,  and  the 
or  skew  of  the  tooth  flanks  is  determined 
joint  position  of  that  line  and  of  the  lin 
joining  the  centres  of  the  shafts  A  B 
end  view.  The  similarity  in  the  fund 
these  gears  and  that  of  the  sorew-wh 
represented  in  the  figure,  where  K  and  I 
the  pitch  surfaces  of  sorew-wheels, 
would  transmit  the  same  velocity  rati 
tween  these  crossed  shafts   as  the  whi 
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and  H,  but  in  which  then  would  not  be  the 
Tolling  contact  ol  plane  surfaces  which  *o 
■  obtain  to  a  considerable  extent  in  D  and  E. 

In  the  next  case,  that  of  Fig.  113,  in  which 
the  skew-gear  usually  occurs,  the  pinion  alone 
la  a  frustum  of  the  hyporboloidal  curves,  the 
wheel  being  simply  adapted  thereto.  Prao- 
tioally,  we  may  disregard  the  form  of  the 
primitive  surface,  and  take  the  pinion  at  the 
fruitnm  of  a  simple  oone  only,  m  in  the  pre- 
vious example.  Then,  in  striking  oat,  proceed 
as  follows  :— Having  the  centres  A  B  of  the 
shaft*,  la;  these  down  in  position,  decide  on 
the  pitch  of  the  pinion,  and  thenoe  deduce  ita 
diameter.  As  an  example,  let  the  shafts  be 
1  Jin.  apart  at  C,  the  pitch  of  pinion  itn.,  ar  * 
toe  number  of  teeth  12.  The  pitch  diamet 
will,  therefore,  be  folly  ljin.,  which  we  lay 
down  on  centre  line  B,  and  obtain  d  —  d  as  the 
•lope  of  a  conical  frustum,  approximating 
closely  to  the  hyperboloidal  ourve.  This  slope 
Or  bevel  will  also  represent  the  bevel  of  the 
pitch  surface  of  the  wheel  itself. 

Looking  at  the  figure,  it  is  clear  that  the 
motion  of  the  two  wheels  is  not  uniform,  ex- 
cept in  regard  to  their  total  action.  In  other 
words,  the  mutual  action  of  the  teeth  is  that 
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of  a  mean  between  rolling  and  sliding  ;  hence, 
there  must  be  a  similar  distinction   between 

normal  and  circumferential  pitoh  that  there 
is  in  the  cafe  of  screw  gears.  In  strictly 
bevel  gears  the  normal  and  circumferential 
motions  are  identical ;  bnt  here,  owing  tr  *"*"" 
eccentricity  of  the  shaft  centre,  they  are  a 
Thus,  the  arrow  1  shows  the  direction  of  the 
motion  of  the  pinion,  and  this,  to  a  certain  ex- 
tent, is  common  to  the  wheel  and  pinion,  and 
corresponds  with  N,  the  normal  pitch,  not  pre- 
cisely, owing  to  the  slope  of  the  teeth  towards 
g,  hot  sufficiently  near  for  our  purpose.  Bat 
the  sliding  of  the  wheel  tooth  in  the  direction 
of  the  arrow  2  has  to  be  taken  into  aoo 
and  the  resultant  of  these  two  motions  is 
shown  by  the  arrow  3  ;  hence  the  distance  C  P 
represents  the  circumferential  pitoh  of  the 
wheel.  Iu  wheels  of  this  class  this  difference 
in  often  neglected  ;  bnt  the  evil  due  to  such 
neglect  will  be  intensified  the  farther  the 
distance  C  at  which  the  shafts  are  placed 
asunder.  The  distance  C  F  can  be  obtained 
graphically  by  laying  down  the  wheel  radius 
approximately,  then  measuring  the  distance 
CP,  and  multiplying  that  by  the  number  of 
teeth  for  the  circumference. 

The  angle  of  the  teeth  should  be  at  a  mean 
between  the  ratios  of  the  diameters  of  wheel 
stud  pinion,  thus : — The  line  af  is  divided  at  g 
in  the  same  ratio  as  the  velocity  ratios,  and  the 
point  g  is  that  towards  which  the  teeth,  on 
wheel  and  piaion  alike  converge,  and  is  there- 
fore the  loons  of  the  pitch  surfaces.  The 
normal  pitoh  would  be  at  right  angles  with 
these  oentre  lines.  I  think  the  two  figures 
render  the  relations  of  the  tooth  centres  and  the 
pitch  surfaces  of  the  wheel  and  pinion  so  clear, 
tjpat  further  explanation  is  superfluous,    Such 
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wheels  would  work  if  the  pinion  teeth  were 
strictly  radial  like  those  of  bevels— that  is,  if 
their  locus  was  at/;  but  as  this  would  impart  a 
correspondingly  higher  obliquity  to  the  wheel 
teeth,  the  practice  is  more  objectionable  than 
that  shown  in  the  figure.  The  shapes  of  the 
teeth  are  obtained  by  the  same  method  as  those 
employed  for  bevel  wheels,  as  already  ex- 
plained, Vol.  XLVL  p.  600.  J.  H. 


VIAU'3  ELECTRO-MOTOR. 

AN  electro-motor  for  docks  and  for  other 
purposes  where  a  small  power  only  is 
required  has  been  patented  in  this  country  by 
Senor  M.  Visa,  of  Bilbao,  Spain,  and  a  descrip- 
tion may  be  of  interest  to  our  readers.  Up  to 
the  present,  says  Senor  Viau,  for  the  purpose 
of  working  clocks  directly  by  electricity,  it  has 
only  been  attempted  to  replace  the  motive 
power  obtained  by  means  of  springs  or 
weights  by  electricity  only.  For  this  reason, 
till  now,  the  employment  of  electricity  as 
a  real  motive  power  for  working  clocks 
has  not  been  perfectly  snoeeesfnl,  because 
electricity  requires,  when  it  is  applied  as  a 
motor,  powerful  elements,  and  in  spite  of  this 
it  gives  only  a  proportionately  small  amount  of 
power,  which   is  also  most  unsteady.    If  elec- 


tricity has  not  always  the  same  conat&nc 
power,  it  has  generally  in  exchange  a 
superfluity  of  velocity  or  speed.  This  Te 
or  speed  being  transformed  into  powl 
applied  mechanically,  the  inoonstanoy 
electricity  is  made  harmless  to  the  wc 
and  power  is  gained,  which  has  not 
hitherto  found,  because  it  was  sought 
the  electricity  itself.  It  is  well  know: 
power  can  be  transformed,  by  means  of  a 
or  train  of  large  and  small  gear  wheel 
speed,  and  by  the  same  means,  but  in  the  r 
order,  speed  into  pewer.  The  construct 
the  improved  motor  rests  upon  both  of 
principles.  From  this  motor  is  obtainec 
oient  oonstanoyand  power  fer  several  indi 
purposes  without  creating  mnch  cost  for 
tenanoe ;  again  the  powerful  batteries 
hitherto  which  worked  without  intern; 
are  not  required  with  the  new  motor. 
motor  consists  of  an  automatic  Inter 
(that  istosay,an  electro-magnet),  thearr 
of  which  acts  as  an  alternate  make 
breaker  of  the  circuit,  and  a  bo- 
Huyghens'  pulley  elevator,  which  is  aoi 
by  means  of  a  ratchet  wheel  operated 
motion  of  the  armature. 

Fig.  1  is  a  side  elevation  of  the  ante 
interrupter.    This  is  different  from  the  ot 
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arrangement  of  ordinal;  bell  magneto  in  the 
following  particulars.  The  armature  d  of  the 
electro-magnet  E  has  on  one  aide  of  its  ends  a 
pawl  b,  which  U  caused  by  a  spring  e  to  take 
into  a  ratchet  wheel  a,  which  transmits  the 
motion  from  the  armature,  or  to  a  clockwork 
or  to  a  pulley  mechanism  at  will  be  seen  from 
the  folio  win  g.  The  armature  d  has  two  por- 
tions x  and  y,  Tig.  2,  the  portion  y,  which 
carries  the  ratchet  pawl  b,  being  more  or  less 

Sashed  into  the  first  portion  i,  and  when  in  the 
esired  position  is  secured  firmly  by  means  of 
screws,  so  that  the  distance  of  body  of  the 
armature  from  the  portion  which  carries  the 
ratchet,  pawl  can  be  Tailed  as  desired,  that  is, 
so  that  the  grip  of  the  ratchet  pawl  into  the 
ratchet  wheel  a  can  be  accurately  adjusted, 
The  construction  of  the  armature  in  two  dis- 
tinct parts  enables  the  front  (right)  part  of 
the  armature  to  be  insulated  from  the  back 
(left)  part  by  means  of  wood  plates,  or  in  any 
suitable  manner,  in  the  joint  of  the  two  por- 
tions, so  to  avoid  the  electrifying  or  magnetisa- 
tion of  the  ratchet  pawl  and  also  the  ratchet 
wheel  and  mechanism  connected  there  with. 

In  ordinary  bell  mechanism  the  armature 
has  at  its  end  a  spring,  by  means  of  which  it 
is  either  fixed  to  part  of  the  base  plate  or  to  a 
projection  on  the  base  plate.  The  disadvantage 
of  this  spring  arrangement  is  that  it  does  not 
allow  the  armature  enough  free  play  of  motion, 
and  it  is  for  this  reason  that  in  this  automatic 
interrupter  it  is  held  by  means  of  a  hinge,  d', 
Fig.  1 ,  which  enables  the  armature  to  hare  the 
required  free  motion.  As  it  is  advantageous 
for  the  armature  always  to  move  in  the  same 
curve  and  operate  the  ratchet  wheel  in  a 
regular  manner,  it  is  necessary  for  the  arma- 
ture in  its  up  and  down  motion  always  to  go  to 
■he  same  points. 

Id  coming  down  this  is  obtained  by  the  screw 
«,  which  is  screwed  into  the  upper  surface  of 
the  armature,  the  under  surface  of  the  head  of 
which,  the  moment  the  armature  is  actuated, 
■trikea  on  the  end  of  interrupting  spring/and 
always  to  a  determined  point.  This  spring/, 
when  the  armature  is  caused  to  descend,  has  a 
tendenoy  to  move  in  the  reverse  direction,  but 
can  only  move  until  it  catches  against  the  head 
of  the  screw  e,  from  which  in  one  position  it  is 
held  away  by  the  screw  y,  so  that  the  cirouit  is 
always  broken  at  the  same  point,  and  it  is 
therefore  obvious  that  the  armature  by  the 
striking  away  action  of  the  screw  «  upon  the 
spring  /must  always  fall  down  upon  the  same 
point. 

At  the  rising  of  the  armature  the  same  pur- 
pose is  obtained  by  arranging  a  bridge  h  on  the 
baseplate  over  the  armature,  which  bridge 
carries  a;  micro  me  te  r  sore  w,  i,  for  always  stopping 
the  armature  at  exactly  the  same  point.  More- 
over, the  armature  is  connected  to  the  bridge 
a  by  means  of  a  spiral  spring  j,  which  has  a 
continual  tendency  to  draw  the  armature 
towards  it.  For  the  purpose  of  damping  the 
blow  of  the  armature  two  indirubber  blocks,  I 
and  1,  are  provided,  against  which  the  armature 
presses  alternately  in  its  motion. 

The  ratohet  wheels,  moved  by  means  of  the 
armature  of  the  electro- magneto,  is  prevented 
from  moving  in  a  backward  direction  by  a  stop 
or  click  carrying  on  the  other  end  of  its  apiudle 
a°  a  chain  wheel  m.  Fig.  3.  which  forms  the 
lower  wheel  in  the  well-known  Huyghens' 
weight  elevator  shown  in  Fig.  4.  The  upper 
large  wheel  a  of  this  one  is  also  constructed  as 
a  chain  wheel,    the   weights  y   and   q  being 
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freely  on  the  chain.  The  chain  wheel  m 
prevented,  by  means  of  a  ratohet  pawl  thereon, 
from  moving  In  the  .direction  of  the  arrow,  so 
that  the  free  wheel  «  will  be  rotated  by  the 
weight— that  is  the  weight  resulting  from  naif 
the  difference  of  the  active  weight. 

When  the  automatic  interrupter  is  in  opera- 
tion and  the  ratchet-wheel  a  is  rotated,  it 
follows  that  the  ohain  wheel  m  also  rotates, 
and  so  the  large  weight  p  of  the  elevator  rises 
and  the  small  one,  q,  falls,  unless  during  the 
raising  of  the  weight  the  wheel  n  ceases  to 
rotate.  This  wheel  n  is  in  connection  with 
the  train  of  a  pendulum  clock  or  of  a  balance 
cloak  and  secures  to  the  dock  to  which  it  is 
applied  a  perfectly  regular  motion. 

Supposing  the  period  of  falling  of  the  large 
weight  is  five  minutes,  the  proper  electrical 
motor  need  only  be  in  activity  for  five  minutes, 
tad  o  ily  so  long  as  is  necessary  to  again  raise 


the  large  weight  to  the  required  height  and  to 
allow  the  small  weight  to  elnk,  so  that  the 
large  wheel  n  is  never  without  the  power  re- 
quired  to  keep  up  its  motion. 

For  the  purpose  of  obtaining  this  periodical 
work  of  the  motor,  arrangements  mnst  be  made 
by  which  the  circuit  of  the  motor  is  broken 
and  made  again  at  the  proper  time.  The  fol- 
lowing is  the  description  of  an  advantageous 
mode  of  doing  this.  The  first  wheel  r  (Figs.  S 
and  6)  of  the  clockwork  which  receives  its 
motion  from  the  weight  elevator,  and  makes, 
for  example,  one  revolution  in  five  minutes, 
carries  a  pin,  rl,  projecting  from  the  side.  Next 
this  wheel  r  is  a  star-wheel, *',  with  fonr  teeth 
arranged  on  a  shaft,  «,  so  that  the  teeth  of  it 
sometimes  must  come  in  the  way  of  the  pin 
r1,  when  the  wheel  a1  is  correspondingly 
rotated. 

The  wheel  s1  is  moved  and  then  again  kept 
still,  so  that  at  the  time  of  the  passing  of  the 
pin  r<  one  tooth  of  the  star  wheel  i '  has  reached 
far  into  the  way  of  the  pin  r<  that  it  can  only 
move  the  star  wheel  t'  one-twelfth  of  a  revo- 
lution. The  motion  thus  given  to  the  star 
wheel  ('  will  be  transmitted  to  the  wheel  t  on 
the  same  shaft  (Figs.  6  and  7),  the  wheel  being 
provided  on  ite  periphery  with  twelve  teeth 
and  on  its  side  with  four   circular  ribs  t'  as 

These  ribs  t1  alio  w  a  nose  of  a  lever,  v,  or  rather 
the  left  arm  of  it  which  reaches  into  the  way 
of  them,  to  ride  out  of  the  gap  between  two  of 
the  ribs  on  to  the  periphery  of  one  of  the  ribs 
as  soon  as  the  wheels  i1  and  t  are  moved  one- 
twelfth  of  a  revolution  by  means  of  the  pin 
i".  The  lever  «  is  in  this  manner  so  moved 
that  ite  under  arm  a1  ureases  together  the  ends 
to  w'  of  the  cirouit  oonduoting  wires  of  the 
motor,  which  are  arranged  one  over  the  other, 
and  brings  the  ends  id  w'  into  contact,  so  that 
the  circuit  is  thereby  completed. 

As  long  as  the  left  arm  of  the  lever  «  rests 
on  one  of  the  ribs  t',  the  electric  circuit  will 
continue  completed,  and  the  wheel  m  of  the 
weight  elevator  will  rotate.  But  as  soon  as 
the  weights  of  the  elevator  have  arrived  at 
their  highest  or  lowest  position  the  cirouit  must 
again  become  interrupted— i.e.,  the  end  of  the 
lever  end  u  slides  off  the  rib  t'  and  drops  in 
between  two  of  the  ribs  into  a  gap,  This  ie 
carried  out  in  the  following  manner : — The 
large  wheel  ft,  Fig.  i,  of  the  weight  elevator, 
makes  (being  put  in  motion  by  the  weight) 
one  revolution  in  five  minutes,  while  the  weight 
descends  from  the  highest  to  the  lowest  point, 
and  the  small  wheel  m  being  only  half  as  large 
as  the  wheel  s,  the  wheel  ih  has  to  make  two 
revolutions  for  the  purpose  of  again  raising 
the  weight ;  therefore,  the  electrical  motor  only 
has  to  work  until  the  wheel  m  has  completed 
two  revolutions,  and  it  mnst  then  immediately 
stop.  For  this  purpose  an  angle  or  knee,  z, 
(Fig.  3)  is  arranged  on  the  shaft  a",  which  is 
the  axle  both  of  the  ratohet  wheel  a  and  of  the 
little  wheel  m ;  the  knee  s  reaches  to  the  inter- 
mediate wheel  t  (Figs.  6  and  7),  and  can  take 
into  its  teeth,  so  that  whan  the  wheel  t  has 
revolved  one-twelfth  of  a  revolution  and  the 
motor  has  commenced  working,  the  knee  ;,  after 
the  first  revolution  of  the  shaft  a,*,  moves  the 
intermediate  wheel  t  the  distance  of  one  tooth 
and  after  the  second  revolution  of  the  shaft 
moves  it  round  a  second  tooth.  Now,  while  the 
knee  is  moving  the  first  tooth  of  the  wheel  ( , 
the  lever  u  remains  resting  on  the  rib  (', 
which  is  opposite  to  it,  and  slides  on  its 
periphery,  but  as  soon  as  the  knee  =  moves 
the  seoond  tooth  of  the  wheel  (,  the 
lever  «  slides  by  ite  own  weight  off  the 
rib  i1  into  the  gap  betwesn  two  ribs,  thereby 
releasing  the  contacts  u>,  id1,  breaking  circuit 
and  causing  the  motor  to  stop  immediately. 
At  the  same  time  a  tooth  of  the  star  wheel 
i',  Figs.  G  and  6,  has  arrived  within  reach  of 
the  pin  r\  and  the  before-described  motions 
take    place   again   after    five   minutes    have 

It  is  not  always  necessary  that  the  pin  r1  on 
the  wheel  r  (Figs.  5  and  6)  should  move  the 
star  wheel  «>  one-twelfth  of  a  revolution,  as  it 
may  be  desirable,  in  order  to  avoid  the  disad- 
vantageous stopping  of  the  clockwork,  that 
the  pin  r*  on  the  wheel  r  should  only  move 
round  the  star  wheel  a  little  more  than  one 
twenty-fourth  of  a  revolution,  and  that  the 
necessary  further  rotation  for  the  entire  one- 
twelfth  revolution  may  be  executed  by  the 
pawl  2  employed   to   prevent   the  backward 


motion  of  the  wheel  t.  To  obtain  these  results 
the  teeth  of  the  wheel  t  must  be  made  equi- 
lateral and  equiangular,  and  the  pawl  2,  sup- 
ported as  shown  by  means  of  a  strong  spring  3, 
mnst  receive  the  obtuse-angled  shape  as  shown. 
Supposing  the  star  wheel  *'  is  caused  to  make 
a  little  more  than  one  twenty-fourth  of  a  (evo- 
lution by  means  of  the  pin  f  \  the  pressure  of 
the  spring  3  will  be  overcome  and  the  pawl  i 
will  be  raised  so  far  out  of  the  teeth  of  tils 
wheel  t  that  the  top  of  the  pawl  2  will  cone 
together  with  the  top  of  the  next  following 
tooth  of  the  ratohet  wheel  (  and  then  slide  i 
little  over  the  top.  The  force  of  the  spring } 
will  now  move  the  wheel  (  quickly  farther 
round  until  the  pawl  2  snaps  into  the  next 
space,  whereby  the  left  arm  of  the  lever  *  bat 
arrived  on  one  of  the  ribs  V,  and  so  the  cir- 
cuit has  been  completed  by  means  of  the  con- 
tacts u>  to1.  The  rest  of  the  operation  is  u 
before  described. 

The  number  of  teeth  and  the  sixe  of  the 
wheels  can  be  varied  as  desired,  the  above 
being  only  given  as  an  example.  Moreover, 
the  cirouit  can  be  made  and  broken  by  an; 
other  suitable  means  instead  of  by  the  lever ». 
The  entire  mechanism  works  briefly  in  the 
following  manner  :—  The  electricity  causes  tot 
armature  of  the  automatic  interrupter  to  move 
to  and  fro  i  said  armature  moves  the  ratchet 
wheel,  and  this  transfers  its  motion  to  tie 
weight  elevator,  which  transforms  spaed  into 
power,  whereby  the  mechanism  itself  contrail 
or  directs  the  electricity  to  produce  a  regular 


A  KOTARY  TOOL  POST. 

SOMETHING  of  s  novelty  in  the  way  uf  a  tool 
pott  is  shown  by  the  accompanying  engrsriij, 
rhioh,  though  called  by  tbe  maker  a  rotary  tool 


tally  . 


inged  to  go  oi 


othetu 


block,  instead  of  the  tail  stock.     Moon  ted  in 

way,  the  tools  can  be  given  all  the  motion, 

and  used  in  the  same  way  as  ordinary  tools,  held  la 
,n  ordinary  tool  post. 
The  lower  plate  has  a  tongue  to  fit  the  tool  post 


j  turned.    The  tools  are  made  of  tin.  roast 
steel,  left  rough,  and  forged  into  the  desired  inapt. 
"■"     turret  is  in  two  parts,  which,  when  tit  tooii 
iserted,are  held  a  short  distance  apart,  sotbl 


when  the  three  si 


top  sre  tightened,  they 

._.  ....  ,  .   .   .  turret  together,  butdisg 

tools  in  place.    There  are  six  holes  for  tools, 

and  the  stop  by  which  the  turret  is  Indents*1  i" 

wedge-shaped,  to  take  up  wear,  and  is  foroed  icto 

place  by  s  spiral  spring. 

It  will  be  readily  perceived  that  the  nitil 
methods  pursued  in  doing  lathe  work,  which  oou- 
eiita  of  a  number  of  email  pieties  alike,  and  having 
a  number  of  operations  upon  each  piece,  sen  be 
changed  by  the  use  of  this  devioe,  of  tan  with  de- 
cided advantage.  Instead  of  removing  the  pieee 
from   the   lathe  after   each  operation,  and  gcinf 


turret,  tbe  various  tools  needed  to  o 
job  osn  be  brought  anoneeilvely  into  proper 
tiou.  For  instance,  in  turning  rear  blanks 
e  tools  could  be  used,  a  diamond  point,  aod 
and    left-hand   side    tools,  and  the  blai" 
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soldered  to   the    refrigerating   projection*    of  the 
fo] lowing  tic menU. 

A  number  of  similar  thermo  elements,  of  tny 
desired  aixe,  are    insulated   from  each    other   by 
of  *  fire- proof  material,  and  pressed  together 


d  threaded  in  tba  lame  way,  and  there  an 
ba  which  will  suggest  themselvea  for  which 
t  ba  oaed  to  advanUee.  The  atop,  when 
nt,  can  b*  prevented  from  springing  Into 
tin  by  turning  a  thimble  which  ia  on  the 
ind  when  this  ii  dene  the  toola  Ota  be  held 
lesired  angle  by  tightening  the  sleeve  nut 
>f  the  turret.  The  manufacturer  ia  John 
esd,  Mansfield,  Mass.— Antriaxn  Uaehinitt. 


aiMBNTS  ILLUSTRATING  CHZ- 
J.  AND  PHYSICAL  CHANGE. *  _ 
>e  present  time,  when  physios  andohemittry 
iproach  so  closely  to  each  other,  and  may 
■aid  to  overlap,  it  ii  very  hard  to  furnish 
□a  that  will  really  distinguish  one  from 
:r.  When  the  vexed  ground  of  eolation 
scalar  combination  ia  reached,  it  ia  often 
le  to  characterise  reaction!  as  chemical 
lan  physical,  or  the  reveree.  Peihape  the 
inction  ia  to  contider  chemistry  the  scienae 
I,  and  phyaiot  the  science  of  moleouita. 
■chanica  ia  left  ae  a  heading  for  the  aoianoe 

eniral  indication!  of  a  chemical  reaction 
tbe  production  of  thermic  changes.  If  It 
of  combination,  an  increase  of  tempera- 
rod  need,  M  a  general  rule.  Heatiaalwayi 
d,  but  it  may  be  marked  by  incidental 
productive  uf  cold.  On  the  other  hand,  in 
ia!  change,  minor  thermal  activity,  aa  a 

itage  is  taken  at  the  opposite  thermal 
ue  to  ohamjeal  combination  and  to  lique- 
in  the  experiment  illustrated,  to  produce 
aple   of    a    chemical    contrasted    with    a 

change.  In  the  hiat,  heat  it  produced  by 
1  combination  ;  in  the  second,  cold  It  pro- 
r,  more  strictly  speaking,  heat  it  absorbed 

aot  of    liquefaotion— a    purely    phytioal 

laaks,  of  about  one  pint  capacity,  ue  fitted 
gly  perforated  corks.  Through  leaoh  cork 
ube  of  about  one- fourth  inch  internal  ' 
I,  which  reaches  nearly  to  the  bottc 
,  A  little  water,  enough  to  seal  thi 
ibe,  it  placed  in  each,  and  tbe  cork 
Home.  Thie  foroea  water  up  into  the  t 
Id  be  to  arranged  that  when  tbe  oort 


atomic  outage.    The  water  and  oak ._..   , 

and  In  a  few  minute*  become  very  hot.  The  air 
within  the  flask  it  expanded  by  the  head,  and  the 
column  of  water  rapidly  rltea  in  the  tube.  If  left 
long  ouongh,  it  will  overflow  it     This  illi 


dissolves  or  liquefies.    This  change  requires  the 
expenditure  of  energy,  represented  by  the  absorp- 
tionofheat.    As  none  is  supplied  from  an  artificial 
aouroe,  the  dissolving  tail    absorbs   it  from   ■ 
water,  and  cold  it  prodnoed.     The  ooinmu  of  wa 
in  the  thermoaoope  tube  sinks  rapidly,  aid  toon 
out  of  eight.     This  illustrate!  a  phytioal  reeoti     , 
the  change  of  state  from  solid  to  liquid  without 
— <  atomio  change. 

_'he  water  should  be  added  to  both  boiet  from 
one  pitcher,    Thui  conducted,  a  very  onrious  and 
paradoxical  effect  it  prodnoed.    Water  from  the 
inie  vessel  produces  both  heat  and  cold. 
As  regards  the  solution  of  the  nitrate  of  ammi 
isaibly  an  obscure  ohemioel  combination,  heat  may 
>  prodnoed  by  it.    If  to,  it  it  overcome  by  "■- 
■eater  degree  of  cold  which  ia  produced  by 
lauge  of  physical  state  of  the  nitrate  of  amine 
■om  solid  to  liquid. 

Other  tnbsUncet  may  be  need.  Thui  auhydi 
.r Donate  of  soda  may  be  used  instead  of  the  li 
nd  many  salts  used  in  fleeting  mixtures  conk 
sited  ae  substitutes  for  the  nitrate  of  ammo: 
Amnionic  aulphooyenide  is  an  extremely  powerful 
refrigerant.  But  from  its  general  innoouousi 
the  nitrate  is  to  be  strongly  recommended. 


1   forn 


f  should  be  added  tt 


g  matter  should 

.Iphucyanide   of   iron,  formed    by   adding 

tu     s  ii  1  p  hi  >  cyanide     and     ferric     chloride 

.     It  coloura   the  wa'er  'red, 


itiblti. 


cellent   enbitaoo 


ores,  which  should  bo  as  near  watertight 
lie,  and  which  should  be  large  enough  to 
flaaka,  are  next  needed.  In  each  of  these 
ia  placed.  One  it  packed  around  w'  ' 
ia,  preferably  in  somewhat  small  piei 
-  *-  -mbedded  in  crystals  of  nitrate 


Wat. 


a  thai 
i  of  tl 


whili 


ie  fluid  time  to  percolate  through  tne 

material. 

uicklime  hat  a  strong  affinity  for  water, 

combining  with  it  undoubtedly  Buffers  — 

O'Cohor    BLOtSE,    P»  D„    in   the  Srintyu 


RAUfi'S    THERMO-ELECTRIC 
BATTERY- 

"POB  years  it  hw  been  the  endeavour  of  elect 


lould    i 


betw< 


it  in  i 


nhat 


the  several  rings  are  superimposed  concentrically, 
forming  in  this  manner  a  firm,  safe  hollow  oylinder 
which  aerrei  aa  the  brating  chamber.  Tbe  batting 
it  effected  by  means  of  any  convenient  source.  For 
smaller  apparatus  like  that  shown  in  tbe  figure  a 
ring-shaped  Bunsen  gss  burner  ia  sufficient.  Fur 
larger  batteries  a  ooal  or  cuke  fire  ia  required.  The 
flame  of  the  Bunten  burner,  screwed  on  to  the 
lower  and  of  the  heating  oylinder,  comet  in  intimate 
contact  with  tbe  betting  rings  of  all  the  elements, 
and  take*  up  ita  supply  of  oxygen  within  the 
conical  flame.  The  beat  ie  dlttribnted  aqntlly  to 
the  element!  by  meant  of  a  slender  cone  flxid  to 
the  cover  of  tbe  heating  chamber  and  projecting 
into  it.  It  then  pastes  through  a  transverse 
channel  into  a  wide  ttove  pipe  closed  below  and 
screwed  into  the  suppoiting  tripod  and  counseled 
with  a  chimney  having  a  good  draught.  Tbe  hot 
1  icending  into  the  chimney  draws  fresh  air  into 
ipsa  fixed  below  the  point  where  the  heating 
iber  vents  Into  the  main  pipe,  so  that  the 


— jaly  st__r_._   .  . 

should  also  be  capable  of  converting  any  given 
power  into  el e o trio  energy  in  the  cheapest  manner, 
and  which  should,  in  short,  perfectly  meet  all  the 
demands  made  both  by  specialists  and  by  tbe  out- 
aide  public.  It  it  cecum  that  in  the  future  the 
direct  transformation  of  heat  into  electricity  will 
afford  the  possibility  of  generating  electric  energy 
in  the  simplest,  cheapest,  and  moat  praotioal 
manner.  Hence  it  ia  desirable  and  advantageous 
that  at  muab  attention  should  be  given  to  the  im- 
provement of  thermo-electric  batteries  at  there  hat 
recently  been  bestowed  upon  dynamos. 

An  etteutial  advance  in  this  sphere  has  recently 
been  effected  by  a  new  construction  of  a  thermo 
battery  devised  by  K.  ftaub,  of  Berlin.  It  la  of 
prominent  importtnoe,  sinoe  in  it  all  the  short- 
comings of  the  old  thermo  batteries  have  been 
removed,  and  since  it  is  applicable  at  a  small  work- 
ing cost  for  maoy  technical  purposes,  especially 
'      electrolytic  uses,  tod  since  the  first  outlay  ia 


will  be  s 


they  ft 


tod   2,  t 


frigerai 


i   ap- 


plied separately.  Tbe  circle  shown  in  the  figui 
behind  the  tripod  represent!  t  single  element ; 
tbe  positive  electrode  it  formed  by  a  ring  of  an 
alloy  oast  around  a  copper  heating  ring,  thui 
effecting  a  very  durable  and  intimate  metallic  con- 
nection. Externally  it  it  inclosed  in  t  second  ring 
of  copper,  with  refrigerating  projections  arranged 
radially.  The  negative  metal  is  soldered  to  the 
heating  ring  in  three  plates,  and  in  moh  a  manner 
that  during  working  local  currents  at  the  pointa  of 
contact  are  entirely  avoided.  After  the  element! 
have  been  built  op,  the  negative  metal  of  each  it 


external  pointa  of  contact  of  the  annular  elements 
are  kept  cool  by  the  draught.  A  valve  is  introduced 
for  the  regulation  of  tbe  Tatter. 

Great  economy  in  working  ia  effected  by  the 
applioation  of  annular  thermo  element*  in  combina- 
tion with  this  forcible  introduction  of  air,  which 
admits  of  the  greatest  possible  utilisation  of  the 
heat  and  the  production  of  the  greatest  possible 
differences  of  temperature.  Collateral  advantages 
are  rapidity  and  ease  in  starting  work  and  a  mini- 
heated  by  gas  may  be  mounted  upon  a  bracket. 
At  valuable  features  muat  be  mentioned  tbe  dura- 
bility and  firmnaaa  of  the  separate  elements,  at 
alto  the  possibility  of  removing  damBged  rings 
either  for  repair!  or  for  the  substitution  of  new 
ones,  which  may   be   procured  singly   from   the 

The  three  smallest  models  to  be  heated  with  gu, 
and  suitable  for  the  sleotrolytio  production  of 
metals,  for  galvanoplasty,  4c,  consume  hourly  300, 
500,  and  900  litres  of  gas  (or  about  U,  18,  and  30 
cubic  feet),  having  strengths  of  current  of  10,  20, 
ind  40  amperes  with  an  electromotive  force  of 
3  volte.  For  an  hourly  consumption  of  1  oubio 
mitre  these  batteries  give  a  useful  effect  of  80  volt 
amperes,  while  those  of  former  oonstr notions 
yielded  at  most  21.— G.  BETZ,  EttclriaU  Siciew. 

THE  UBES  OF  GLYCERINE. 

FEW  people  realise  the  importance  of  the  met 
of  pure  commercial  sdfonta>.,uaVnis«  SVssusl       . 
uiiuivi  wA  nxnt  MV\Na«»  \oxy»v»*x  *««*■**>    \ 
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■ubatitute  ia  found  that  will  tike  its  place. 
diguing  for  ladies'  shoes  nothing  equals  it,  making 
the  leather  10ft  and  pliable  without  soiling  tbe 
garments  in  contact.  Where  the  feet  iweat,  burnt 
alum  and  glycerine— one  of  former  to  two  of  the 
latter — rubbed  on  the  feet  at  night  and  a  light  or 
Open  eook  worn,  the  feat  washed  in  the  morning 
With  tepid  water,  will  keep  them  during  the  day 
free  from  odour,  ao  disagreeable  to  those  persons 
who  are  auiferers.  For  bnniona  and  oorne  Cannabis 
Indiana  and  glycerine,  equal  parts,  painted  on  the 
banion  or  earn  and  bound  around  with  Canton 
flannel,  adding  *  few  dropa  of  the  liquid  to  the 
flannel  where  it  oomes  in  oontaot  with  the  affected 
bans,  will  aoon  restore  to  health,  Aa  a  faoe 
lotion,  oatmeal  madet  in  a  paste  with  glycerine  two 
parte,  water  one  part,  and  applied  to  the  face  at 

time,  if  faithfully  pursued,  a  youthful  appearance 
to  the  akin.  Aa  a  dressing  in  the  bath,  two  quarts 
of  water  with  two  ounces  of  glycerine,  scented  with 
toae,  which  will  impart  a  final  freshness  and 
delicacy  to  the  akin.  In  severe  paroxysms  in 
coughing,  either  in  coughs,  colds,  or  ooneumptives, 
One  or  two  tablespoonf  uia  of  pure  glycerine  in  pure 
y;e  whisky  or  but  rich  cream  will  afford  almoat 
immediate  relief ;  and  to  the  consumptive  a  panacea 
b  found  byldaily  nee  of  glycerine  internally,  with 
the  proportion  of  one  part  of  powdered  willow 
charcoal  and  two  parts  of  pure  glycerine.  For 
diseased  and  Inflamed  guma,  two  parts  of  golden 
teal,  one  part  of  powdered  burnt  alum,  and  two 
parts  of  glycerine,  made  in  a  paste  and  rubbed  on 
the  gums  and  around  the  teeth  at  night,  strengthen? 
knd  restores  the  gama  to  health,  provided  no  tartar 
ia  present  to  oanae  the  disease,  which  must  be  re- 
moved first  before  applying.  And  finally,  to  the 
epicure  who  relishes  a  nice  Breakfast  dish  of  fried 
Eah,  he  will  find  "  a  feast  for  the  gods  "  by  frying 
the  liali  in  glycerine  to  a  brown,  adding  a  small 
'prig  of  parsley  when  nearly  done.  —  J,  S. 
Charles,  D.D.B.,  Omaha,  Nebraska. 


forma  of  the  spirals  remained  tbe  same,  not  only 
in  general  character,  hut  in  minute  and  measurable 
letails,  aa  in  the  distance  from  the  centre  of  tbe 
ipiral  and  in  the  direction  at  which  each  new  ridge 
xiok  ite  rise.  Sir  W.  Ueraohel  had  made  great  uae 
of   digit  marks  for  purposes  of  legal  attestation 

identified   in    Prnnoe  by  measurements  of    their 
beads  and  limbs  according  to  tbe  ingenious  metbod 
-*  M,  Alphonse  Bertillon.    The  measnrea  of  eaoh 
soner  were  all  entered  on  the  same  cards,  and 
i  carda  were  classified  according  to  the  successive 
asares  they  contained,  just  as  words  were  ar- 
iged  in  a  dictionary  according  to  their  successive 
[era.    The  classification  did  not  take  more  note 
the  meaaurca  than  by  placing  each  in  the  oate- 
7  of  large,  medium,  or  small,  aa  the  cue  might 
Thus  one  measurement  gate    rise   to  three 
possible  groups,  two  to  nine,  three  to  27,  and  aoon. 
The  lecturer  exhibited  the  rongh  working  model  of 
pparatua  he  had  contrived  that  could  aelsct  by 
igle  movement  those  carda  ont  of  man;  hun- 
dreds whose  measures  corresponded  within  any  de- 
ed limite  with  thoae  of  any  gi 


PERSONAL     IDENTIFICATION    AND 

DESCRIPTION. 

AT  the  Royal  Inatitution  laat  Friday  Mr. 
Francia  Gallon  lectured  on  personal  identifi- 
cation and  deaeription.  He  said  he  greatly  felt 
the  inadequacy  of  language  to  express  form,  when 
he  was  dealing  with  lie reditary  likenesses,  with 
grouping  human  features  into  classes,  and  with 
many  other  topics.  The  present  lecture  was  the 
result  of  the  considerable  pains  that  he  bad  taken 
to  overcome  this  difficulty.  There  proved  to  be 
many  alternative  ways  of  doing  it,  but  aa  he  had 
not  yet  satisfied  himself  aa  to  the  best,  he  would 
■.void  details  and  confine  himself  to  general  re- 
marks. It  waa  perfectly  poaaible  to  define  and  to 
measure  rtaemblanos,  taking  the  least  discernible 
difference  aa  the  unit  for  each  degree  of  unlikeness. 
This  simple  principle  could  be  easily  applied  to 
outlines  anch  aa  these  of  ailhonettea.  It  waa  better 
at  first  to  go  even  further  in  the  direction  of 
eimj.li  :it , ,  ind  to  consider  only  that  part  of  the 
outline  of  the  face  whioh  lay  between  the- brow 
irting  of  the  lips.  The  least  discernible 
between  two  silhouettes  might  be  taken 
to  the  one-hundredth  part  of  an  inch, 
n  exceedingly  large  number  of  profiles 
migut  ne  drawn  that  differed  by  this  small  amount 
in  some  part  of  their  outline,  the  number  that 
differed  by  ten  times  that  amount  would  be  com- 
paratively very  small.  We  might  aim  at  producing 
■  collection  of  standard 


<iiii.i-.iii. 
Though 


»0f01 


rldthai 


a  amall  scale,  to  serve  as  standards  of 
reference.  No  profile  that  fell  wholly  within  the 
two  edges  of  the  coarse  outline  could  differ  from 


proportion  of  pri 


gradi 

a  neeful  and  a  first  degree  of 
it  wonld  not  be  a  likenese  in  any 
that  of  excluding  the  very  targe 
rales  that  were  still  more  nnliks 


mechanical  ap 
(he  means  of  rapidly  Hading  the  at; 
atandarda  to  which  any  given  profile  confi 
dividuala  differed  inn  measurable  manner 
respeote   that  a 


exmalderable  jnoclsion  b;  i 

t  neeful  for  this 


ores.     The  I 


the: 


registers  cf  them  could 
Order  to  find  whether  thoae  of  a  particular  person 
Were  contained  in  them  or  not.  Differences  that 
might  be  measured,  or  otherwise  clearly  defined, 
existed  on  a  amall  aa  well  aa  on  a  large  scale.  The 
Burions  variety  of  imprints  mads  by  the  inked 
singer-tips  admitted  of  being  claaaed  and  cata- 
logued. They  seemed  to  be  singularly  persistent 
judging  from  fonr  specimens  that  were  exhibited 
of  the  digit  marks  of  Sir  W.  Ueraohel,  made  in  tbe 
jeers  1801),  1874,  1885,  and  1888  respectively. 
Though  there  waa  a  difference  of  £8  years  between 
tbe  datee  of  the  tirst  and  tbe  laat,  no  difference 
eoald  be  perceived  between  the  impressions.    The 


free  from 


objec 


all  !L 


bods  of 


hard-and-fast  classification  such  as  that  of  M.  Be 
in,  and  could  act  on  a  large  scale  and  with  great 
idity  and  aimpli^ity.  Thoapparatt 


of  silver  gives  more  sensitive  and  vigon 

filrae,  but  unclean  and  often  fogged  ones ;  if,  hi 

the  excess  of  silver  ia  too  email,  the  emnlt 

become  insensitive,  and  the  urthoehroroi 

n  will  be  reduced.     If    this    be   the  oaaa 

drops  of  water,  then  10  co.  of  alctbul  are  add 
.nd  the  aolntion  is  gradually  mixed  with 
mulsion,  until  it  gives  a  good  negative,  if 
jxpoenre  ia  made  for  a  trial.  (Emulsiona  c 
tainingmnoh  colouring  matter  will  also  alanc 


p  at  | 


*  of  I 


r  of  n 


pivoted  through  one  of  thi.. 

[ia,  while  their  other  ends  reared  on  a  frame  that 

>ised  all  the  oards  were  lifted  by  it,  when  it  was 

lowered  the  carda  dropped  eaoh   independently  of 

■"-  _at  by  ite   own  weight.     The  lower  edge  of 

ard  was  variously  notched  to  indicate  the 

rea  of  the  person  to  whom  it  referred.    The 

:ey  that  made  the  selection  was  a  board  some  30in. 

if  clear  length,  with  wires  stretched  lengthways 

and  supported  by  several  bridges.    The  [lo^iumi* 

of  the  wires  were  adjusted  by  the  same  scale  as  that 

by  which  the  notches  were  ont,  and  tbi  wires  were 

set  to  represent  the  measures  of  the  given  person. 

When  the  board  was  set  aroaswaya  under  the  carda, 

and  these  were    allowed    to    fall,  they   all  were 

iked  in  their  descent  by  the  wires,  except  those 

whose  notches  correspondc  1.  wiLh  them.     The 

bes  were  made  wide  enough  not  only  ti>  nduiii 

"■ires  but  also  to  allow  for  some  inaccuracy  of 

surement  and  misfit.     A   key   of  the    above 

length  would  tost  500  cards  at  once  and  might  be 

used  in  quick  succession  with  ao;  number  of  seta 

'      rda.    The  profile  of  a  face,  he  continued,  could 

laaured  with  much  precision  on  the  sharp  out- 

.     .  jf  a  photograph.    The  observed  differences  in 

feature    were    severally    small,     but     they    were 

numerous  and  more  independent  of  one  another 

than  the  lengths  of  the  various  limbs.    The  beat 

c  be  the  tangent  line  that  touched  the  convexity 
f  the  chin  and  the  concavity  between  the  brow 
nd  tbe  noes.  When  the  chin  waa  bearded,  the 
osition  of  the  concavity  must  he  guessed.  A  good 
init  of  horizontal  acale  was  given  by  tbe  distance 
between  tbe  line  just  mentioned  and  one  drawn 


rallel  t 


t  that 


i  to  uae  for  it  the  distance  between  the  pupil  of 
i  eye  and  the  parting  of  the  lipa,  meaaured 
rallel  to  the  above  lines.     One  of  the  objects  the 


e  hope  that  by   noting  r 


BDEE'S      ORTHOCHEOMATIC     COL- 
LODION   EMULSION.' 

I  HAVE  just  been  favoured  by  my  highly 
esteemed  colleague,  Dr.  Eder,  with  a  paper 
lontaining  a  description  of  hie  new  method  of 
ireparing  eollodio-bromide  emulsion,  whioh  method 
ie  has  now  established  at  the  new  Photographic 
Teaching  and  Experimental  Institute  at  Vienna, 
being  nnder  his  able  direction.  This  method,  aa 
Prof.  Eder  says,  ia  exceedingly  simple,  and  through- 
out certain,  Tbe  emulsion  is  prepared  in  tbe 
following  manner:  A.— IS  grammes  of  crystal 
nitrate  of  ailver  are  diasolved  in  12  co.  of  water, 
then  99  co.  of  .alcohol  (95°)  are  added,  and  then 
ad  with  150  co.  of  i  per  cant,  plain  collodion. 
15  grammes  of  pure  crystallised  bromide  of 

oium    are,     by     application    of    slight    heat, 

dissolved  in  T5  o.c.  of  alcoholic  eoaine  solution 
(1-800),  and  tben  150  cc.  of  4  per  cent,  plain 
collodion  are  added.  The  bromide  solution  ia  non 
a  tbe  dark  room  gradually  added  to  the  ailvei 
lolution  and  well  shaken,  till  of  the  bromide  eoln 
Jon  only  5  to  10  cc.  are  left ;  then  tbe  trial  is 
nade  whether  the  emulsion  still  contains  an  exceae 
tf  silver  nitrate.  Thia  emolsio 
jrove  to  be  satisfactory  only  i; 
jontains  still  a  small  excess  of.il- 


zi„:t 


ly  B,  E,  Qtaiiitii,  uiJ'Xtlvi/riifiu  -Vji;.. 


i  to  the  formation  of  eoaine  silver.  If 
ride  be  in  exceaa,  then  tbe  much  lest  eel 
tieing  action  of  ths  eoaine  alone  woold  he  i 
dominant,  and  the  sensitiveneaa  of  the  emula 
would  be  very  low.  To  make  the  trial,  a  I 
dropa  of  the  emulsion  are  poured  on  a  glass  pli 
allowed  to  settle,  and  a  drop  of  a  aolntion  of  yell 
potassium  chromate  ia  poored  over  it.  If  then 
""  a  great  exceBB  of  ailver  nitrate,  an  extensiv 
Y  spot  will  be  formed  {c'lromate  of  ailve 


a  little 


s  of  the  I 


but  a 


i  of  ailve 


5P'?7: 


lOTit 

before  twelve  to  twenty-four  hours.  To  the  gl 
plate  to  be  coated  with  the  emulsion,  some  uu 
rubber  solution  is  applied  around  the  edges,  tl 
it  is  oollodionised  aa  usually,  ellow1'- 


then 


cell-- 


until  all  greaaineaa  diaappe 

girtal  emulsion  are  eliminated.  It  will  be  I 
Bipoifl  the  coated  platea  while  they  are  still  i 
__  they  will  become  less  sensitive  after  dry: 
The  exposure  will  be  about  half  as  long  as  in 
naee  of  wet  collodion  plates,  whioh  are  suosequei 
o  be  developed  with  iron  oxalate.  The  n 
—  "—  photographed  wit! — *  ' 

led  ev< 

collodion.  '  The  exposed  platea  may  be  develc] 
"  er  with  iron  oxalate,  or  pyru-eoda,  or  p. 
lonia;  but  tbe  following  formula  serves  v 

A.— Water 100    parti 

Sod inm  sulphite 10        „ 

Potassium  bromide S        „ 

Citnoaoid 1     part 

Pyrogatlic  emd     Vj  parts 

B.— Ammonia   I     part 

Water 0    parti 

lie  fore  use  are  mixed — 

Water .    10X1  ox. 

Pyio-eolution(A) 10  ox. 

Ammonia  solution  (B) ...     10  co, 

developed  after  30  to  60  seconds.    They  at*  fa 

'  thoordoiry  hypo  aolntioo.  Should  ithaeei 
at  the  platea  are  fogged  with  this  developer,  th 
pacta  of  B,  12  parte  of  A,  and  100  parte  of  wet 
iy  be  mured.  It  seems  to  be  deserving  n;.ti 
at,  if  the  exposure  ia  protracted  too  far,* 
ver  deposit  of  tbe  oollodio- bromide  emutas 
plates  is  of  a  reddish  oolonr.  After  fixing,  tl 
plates  are  washed,  poured  over  with60petoa 

the  laat  traces  of  eoaine,  si 

1  with  water.  Intenaifria 
though  being  ver;  seldom  necessary,  can  basal 
with  silver  and  pvro  and  citric  aoid.  Bedash 
the  negatives  will  be  of  teller  necessary.  Fcrtii 
purpose  the  well-known  mixture  of  hypo  solatia 
with  red  pruaaiato  of  potash  serves  writ,  it 
emulsion  will  keep  eight  to  fourteen  days,  beti 
the  end  of  thia  time  fog  will  always  make  i 
appearance.  If  it  ia  desired  to  have  an  emtlaii 
which  keeps,  it  ahould  be  prepared  withaslift 
excess  of  bromide,  to  whioh  the  ailver  nitrsast 
excess  ia  added  only  just  before  use.  Good  rest! 
are  also  obtained  if  the  emulsion  is  precipitaai 
with  water,  washed,  dried,  diasolved  in  tabs 
ah. ih. I,  mixed  with  colouring  matter  and  sun 
nitrate,  and  then  used.  The  first  described  msths 
ia,  however,  simpler,  quicker,  and  lens  expend™. 


AN    IMPROVED    FORI!    OF   QAI 
APPARATUS. 

THIS  apparatus  was  constructed  for  nee  in  t 
chemical  laboratory-  of  the  State  Agria 
tnral  College  of  Kansas,  and  Waa  need  in  as.' 
amination  of  the  natural  gaaea  of  that  State 
Prof.  G.  II.  Failyer.  Aa  it  embodies  so 
advantages  not  combined  in  an;  other  sppsrs 
that  has  come  under  the  notice  of  the  writa 
description  of  it  may  not  be  amiss.  It  la  eassntii 
a  combination  of  Elliott 'a  apparatna  and  Fra 
land's  apparatus  for  the  analysts,  of  gaaea  insider 
to  water  analysis,  with  important  modifications 
additions.  The  accompanying  out  will  nuke 
construction  clear. 
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measuring  tube  holding  about  120c.e., 
ibicb  is  graduated  to  tenths,  beginning 
opeook,  F.  Its  upper  parts  it  narrow 
tting  oaourate  measurement  of  rail: 
!  gas  sa  ""!'  ■*  large.  It  is  inclosed  ir 
kit  whioh  must  be  provided  with  somt 
louring  a  uniform  temperature  through 
the  explosion  tabs,  and  is  nngraduated. 
sorption  tabs,  surmounted  by  a  funnel 
■l*1  Ik-Hun  df  resgents.  B  in  a  laboratory 
ie  ordinary  kind,  which  may  he  attached 

D  if  desired.  It  ii  obvious  that  a 
i-i.rf-ti-.il  pipette  may  be  attached  at 
D  are  connected  by  the  stopcock  P. 
>ck  fhown  in  section  above.  By  mes 
:lt,  the  others  being  suitably  arranged, 

may  be  put  in  connection  with  either 
"  e  externa!  air  without  dii 


i other 

cock.    Reservoii 


Thai 


tea.    G  ii 


nlpi 


ntbei 


lbber  connectors  at  il,  e ,_/",  and  _ 
oapillary  tubes  are  ground  squarely  __ 

i,  so  that  they  come  together  perfectly, 
tus  is  firmly  attached  to  a  suitable  — 

is  any  one  with  a  little  ingenuity 
's  essential  that  A  and  B  be  so 


thei 


'■pond 


ball  ii 


fan 

»p  pa  rat  as  was  de 

igned  for  use  with 

.     With  water  tbi 

vould  he  unnecessary. 

he  ni'p'le  uf  oper 

inght  to  the  aami 

0  aliquot  part  of  the  uriginal  vulumt 

I 

pressor*  tub* 

ivsnient  volume 

In  the  meaiurinj 

'■"■ 

txertsd  by  vary 

Dg  amounts  of  gas 

a  by  a  very  simple  oali 


Jiion  of  the  gases  is  performed  under 

iy  Thomas.  This  method  of  explosion 
sntageous,  and  may  be  Died  with  this 
even  if  watsr  is  used  in  the  tubas  B 
filling  C  with  msreury.  On  lowering 
r  connected  with  C,  any  desired  degree 
on  may  be  produced.  It  is  convenient 
rough  scale  back  of  C  and  extending 
use  in  measuring  the  pressure  under 
as  is  confined  during  explosion, 
th  way  in  the  stopcock  F  is  eeisntial 
barge  of  the  reagents  employed  in  D  ; 
id  for  the  introduction  of  tbagassa.  If 
to  preserve  a  portion  of  the  gas  in  D 
■---  -i  being  measured  and 


i  0,it 


close  toil 


mercury  from  one  of  the  tubes,  and  then  slipping* 
short  piece  of  rubber  tubing  filled  with  water  over 
the  end  of  the  stopcock  and  closing  it  with  a  clamp. 

I  think  no  other  details  of  manipulation  need  be 
entered  into,  as  they  are  similar  to  those  already 
described  for  other  apparatus,  or  can  he  readily 
worked  out  by  the  operator. 

The  apparatus  may  be  used  for  certain  of  the 
purposes  to  which  the  nitrometer  has  been  put, 
such  a*  the  valuation  of  bleaching  powder  by 
hydrogen  peroxide  and  vice  vend. 

The  apparatus  described  was  made  iu  most 
excellent  manner  by  Mr.  Emil  Greiner,  of  New 
York.— J.   T.    WlLLARD    in  American    Chemical 


% 
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TESTING   LENSES. 

IN  the  testing  of  photographic  lenses  there  are 
several  properties  to  be  noted,  classified,  and 
compared.      These    we    shall    speak    of    seriatim 
without,  at  present,  treating  them  exhaustively, 
feat  which   could    not    be   aooomplisbed    in  o 


Colour  of  the  Glaii.— In  all  oases  it  is  desirable 
that  the  glass  of  which  a  photographic  lens  is  made 
he  ss  free  from  colour  a*  possible.  Some  hi 
of  optical  glass  are  as  pure  in  this  rupee t  a. 
be  desired,  while  others,  in  other  respects  of  \_ 
excellence  a*  regards  uniformity  of  density, 
freedom  from  stric,  tears,  and  similar  defects,  are 
yet  characterised  by  the  possession  of  cote 
some  slight  degree.  This  is  more  partioularl 
oas*  with  some  of  the  heavy  flint  glass  n< 
much  employed  in  the  manufacture  of  lenses  of 
th*  "rapid"  type.  To  test  a  lens  for  Ibis,  unscrew 
it  from  the  muuut,  and  lay  it,  fiat  or  hollow  aid< 
down,  upon  a  sheet  of  pur*  white  paper,  and 
observe  whether  there  is  any  degradation  of  colour 
It  is  better,  when  doing  so,  to  have  more  than  on*, 
class  of  lens  thus  placed  side  by  side,  in  order  that 

having  them  all  as  nearly  as  possible  of  the  aai 
thickness. 

Surface  Finiih.—A  lens  ought  to  have  its  si 
faeesof  a  high  polish.     It  would  be  foreign  to  t 
scop*  of  this  article  to  enter  upon  the  comparati 
merits  of  the  systems  of  polishing  euiyliycil,  ox 
the  putty  powder,  longe,  or  other  powers  ur.l  - 
in  polishing.     The  effect  of  imperfect  polishit 
as  distinguished  here  from  figuring,  is  that  cri 
blackness  of  image  is  not  obtained.     Some  lens 
have  their  surfaces  polished  so  imperfectly  as  . . 
show  innumerable  pits  arising  from  the  grinding 
with  emery  that  have  not  been  removed.    Thi- 
defect  is  easily  discoverable  by  examination  of  th 
surface  through  s  powerful  magnifier. 

/ft:<,:,,,<(V,:i.— It    is    perhaps  a  lit'le  difficult  to 
ention  a  subject  or  object  on  which  to  teat  a  lens 
for  definition,  as  much  depends  upon  th*  range  at 
land.     If  on*   is  limited  by  the  walls  of  a 
,  a  well  painted  enamelled  watch  dial  is  pro- 
bably as  good  au  object  as  any.    If  this  be  wall 
lighted,  it  should  yield  an  image  showing  the  tine 
'  ings  of  the  seconds  circle  distinctly,  also  the 
isl  lines  of  the  twelve  o'clock  and  the  faori- 

1  ones  of  th*  three  o'clock  should  be  sharp 

and  well  defined.    Should  a  distant  object  b*  pre- 


ba  lightly  esteemed.    Such  bricks  should  L_ 

wall  picked  oat  one  from  th*  other  with  white 
paint.  Th*  largest  diaphragm  most  be  employed 
when  tasting  for  definition. 

Flatueti  of  field. — It  is  not  enough  that  a  lens 
define  sharply  in  the  centre,  for  to  be  useful  as  a 
photographic  instrument  th*  definition  must  extend 
towards  the  margin  of  the  plate.  The  points  of 
best  focal  definition  in  lensesM  actually  constructed 
are  on  a  ooncav*  surface,  and  it  is  well  known  that 
under  certain  circumstances  of  construction  it  is 
possible  to  hare  an  oblique  pencil  remarkably  well 
corrected  ;  but,  unfortunately,  the  plane  ou  which 
such  marginal  definition  is  seen  is  found  to  ba  so 
much  nearer  to  the  Ian*  than  thst  of  central  de- 
finition as  to  he  worthless  for  average  photographic 
purposes.  Hence  it  is  the  province  of  the  optician 
to  cause  such  an  elongation  of  the  oblique  rays  a* 
to  bring  them  to  a  focus  on  the  lame  plane  aa  those 
of  the  centre.  In  testing  the  lens,  with  full  aper- 
ture, note  to  what  extent  an  image  sharply  fee  ossed 
on  the  centre  of  th*  plat*  can,  by  rotating  the 
camera,  be  moved  away  towards  the  sides  without 
a  noticeable  loss  of  sharpness  resulting. 

Astigmatirm, — It  is  quite  possible  to  make  a 
lens  that  shall  not  only  cover  a  flat  field,  but  even 
one  that  is  bellied.  But  apart  from  the  latter, 
pirfcot  flatness  is  with  our  present  optical  resources 
only  obtainable  at  the  expense  of  a  modicum  of 
astigmatism.  With  a  lens  having  a  hollow  field 
and  otherwise  well  corrected,  an  image  possessing 
moderate  sharpness  is  obtained  at  the  sides  of  the 
elite  by  racking  it  in  ;  whareas  if  the  correction 
for  flatness  be  too  perfect,  the  point  of  maximum 


brought  to  their  greatest  possible  sharpness  nt  the 
margin  of  the  plate,  the  horizontal  lines  will  have 
in  a  large  measure  quite  disappeared  :  and  by  re- 
focussing  to  get  the  horisontal  lines  sharp,  the 
Vertical  ones  go  out.  This  indicates  astigmatism, 
and  it  is  the  province  of  the  discreet  optician  to 
bit  a  golden  mean  between  this  fault  and  ronnd- 
-  —  of  field.    A  little  uf  both  will  still  be  present 

S mid  lens;  let  them  be  minimised  a*muoh  a* 
ilc.  Of  course,  s  small  stop  will  work  wonders, 
__  in  the  testing  of  lenses  recourse  should  not  be 
had  to  this  expedient. 

..— By  this  term  we  mean  actinism, 

ice  of  the  visual  and  chemical  fusns. 

It  docs  not  follow   that    a   lens,   having  what  is 

termed  a  chemical  focus,  is  bad,  but  its  employment 

ittendcd  with  more  or  less  trouble  in  till  eases 

which  studio  work  is  concerned.     With  distant 

situated  at  an  invariable 


all  opticians;  but  the  photographer  con 
discover  it  by  placing  a  few  bonk*  close  together, 
each  one  farther  back  than  the  other,  in  front  of 
the  camera,  and  focussing  sharply  on  the  centre 
one.  ascertaining  whether,  on  the  negative,  the 
special  book  on  which  his  focus  was  made  oom.es 
ont  sharpest  of  all.  If  it  be  indistinct,  and  one  on 
another  plane  of  distance  be  aharp,  it  indicates 
nun -i  'jiiu-iilence  of  chemical  and  visual  foci. 

Flare  Spot. — Many  lenses  which  are  otherwise 
truly  excellent  give  a  distressing  Bare  spot  on  the 
centra  of  the  plate,  more  especially  when  a  small 
diaphragm  is  employed.  It  is  mora  commonly 
seen  when  working  ont,of  doors  than  inside  of  a 
studio.  It  is  not  readily,  it  at  all,  discovered  whan 
lam  for  other  properties  inside  of  a  room, 
inly  realised  whan  au  outdoor 
ibjeot  of  the  photographer.  A 
iuuj  nay  of  ascertaining  its  presence  is  to  focus 
on  a  dark  objeot — a  mass  of  trees  for  example — 
which  shall  rather  more  than  bslf-cover  the  plate, 
leavine  a  bright  sky  overhesd  to  shine  upon  th* 
If  the  fault  »  present  it  will  be  seen  by 


•:J?.c 


ins.     If  the  fsnlt  is  present  it  H 
iserting  a  small  diaphragm  and  e: 


fully  the  centre  of  the  plate  for  a  circular  spaee  of 
luminonsness,  which,  if  present,  indicates  that  the 
lens  is  nnsuited  for  outdoor  work,  at  any  rate 
until  it  has  been  sent  to  the  optician  to  have  the 
fault  rectified. 

l:trhii<,c<iriiy.— This  is  so  easily  tested  as  only 
to  require  *  few  words.  We  premise  thst  in  land- 
scape lenses  or  lenses  intended  mainly  for  land- 
scapes, groups,  or  portrait*,  il*  presence  is  of  minor 

nee.      Architecture     and    copying    alone 

rectilinearity  in  its  highest  perfection, 
for  it,  let  the  camera  be  placed  level 
opposite  a  perfectly  straight  vertical  tine,  such  aa 
the  side  or  corner  of  a  honse.  Note  thst  it  is  per-. 
fectly  straight  in  the  centre  of  the  plate,  and  then 

the  camera  so  aa  to  bring  it  close  to  the  Bid* 

of  the  focussing  screen.  If  it  prove  still  straight 
under  these  circumstances,  then  is  the  len*  recti- 
linear or  orthographic  ;  but  if  curved  in  even  the 
slightest  degree,  It  is  defective  aa  regard*  this 
quality. 
In  the  foregoing  we  have  confined  our  remark* 
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f  every 

a  and  lene,  end   have  avoided 
I    by    whioh    faults,    where 


sciEMTmc  i  sociLTms. 

THM    LIVERPOOL     ASTBOHOMICAL 
■OCI1TT. 

fTlHB  last  meeting  of  the  aaventh  session  ni 
1  yd  an  Monday,  May  9th,  Mr.  C.  A.  Defieux 
in  the  chair.  Sioeteen  candidate*  wan  alaotod 
■i  alii  ii  tad  Di.  Nicholas  Ton  Koukoly,  Prof. 
A.  S.  Bemchel,  and  Mr.  W.  H.  8.  Monck  were 
alsstti  tawiiM.  Th*  photographic  alidei  pre- 
■  ■"the  Harvard  College  Obaai  ' 
ir  photographs  presented 


auiUi  by  the  Harraid  Collsga  Observatory,  ai 
bbk  itdler  photofnplu  presented  br  Mr.  Sadler 
were  throira  upon  the  screen.  The  Harvard 
photographs  included  a  portrait  of  tha  late  Dr. 
Draper,  views  of  tha  Observatory,  and  of  tha 
Drain  Memorial  build iogs  and  instruments,  ai 
tha  SebuU  of  Orion,  Pleiades,  tha  spectra  of  Si 
Proeyon,    Capalla,  Vega,    Deneb,    Arctium, 


A  papa  ni  read  by  Mr.  G.  Knott,  LL.B., 
F.B.A.S,  on  the  teriable  atar  V  Uominorum.  Mr. 
Knott  stated  that  thia  variable  win  discovered  by 
the  lata  Mr.  Joeeph  BaxendeU,  F.R.S.  (in  whom  we 
have  loat  an  ardent  lover  of  science  for  ita  Own 
sake,  and  one  of  the  first  authorities  on  variable 
■tan),  on  January  28th,  1880. .  The  star  ie  not  in 
tha  DM,  bat  ita  place  for  1855  la  7b.  15m.  2a. 
+  13*  II'V.  Prom  the  observations  of  Maura. 
BaxendeU  and  Knott  the  period  of  Yariatiun  would 
Mem  to  be  276  days,  the  atar  being  about  8$  mag. 
at  maximum,  and  below  tha  14th  at  minimum. 
Taking  a  maximum  epoch  at  1883,  Nov.  15,  tba 
next  mixima  will  fall  on  May  28th,  18S8,  and 
February  28th  and  Deoember  lit,  1889. 

Mis*  Brown  remarked,  in  a  note  on  the  Polar 
Snows  of  Mara,  that  it  wai  aaid  that  these  polar 
snows  ware  within  the  reach  of  small  instruments. 
Prom  her  own  experience  she  concluded  that  such 
was  the  case  only  during  favourable  oppoiitiom,  aa 
dnring  the  present  one  aha  had  only  Once  been  able 
to  distinguish  clearly  the  snow-cap  on  the  northern 
pole.  This  waa  at  tbe  time  of  fall  moon  on  April 
26th,  confirming  tbe  well-kaowa  feet  that  certain 
object*  are  beat  seen  in  moonlight  or  twilight. 
While  observing  the  snowv  cap,  which  presented 
tha  appearance  of  a  well-defined  elliptical  disc  the 
waa  struck  with  ita  apparent  projection  beyond  the 
limit  of  the  planet — an  effect  referred  to  in  Webb'* 
"Celestial  Objecta,"  and  attributed  to  irradiation. 

Paper*  were  also  read  by  Mr.  W.  H.  S.  Monok, 
M.A-,  F.R.A.S.,  on  "Borne  Comets  of  the  Laat 
Century ,"  and  by  Mr.  J.  M.  Barr,  of  Ontario,  on 
"  The  Phases  of  Mercury  and  Vaunt." 

The  following  gentlemen  were  elected  aa  Pre- 
sident, officers,  »nd  council  for  the  enanlng  year: — 

._    r,...;J._.     .,_    „    r.     .,.  ,.:--    "-,,idlnU 

ari 

nds;  aa 

Mr.T.W. 
T.  W.  Clarke, 
J.  L.  Coiou,  W.  H.  Dstiei,  Jan.,  J.  F,.  Gore,  G. 
Higgt,  Major  B.  B.  Markwiok,  Messrs.  W.  II.  8. 
Munck,  W.  Sing,  K.  J.  Tarrant,  and  Major 
Watson. 

On  the  motion  of  Mr.  J.  Gill,  seconded  by  tha 
BtT.  Chadwfck  Bate,  it  waa  decided  to  hold  the 
annual  meeting  at  Liverpool  on  July  9th,  at 
3  o'clock  in  the  afternoon. 


Dr.  Kibbler  exhibited  and  described  a  new  stand 

and  camera,  which,  he  believed,  would  be  found 
.  ,.i  naef ul  far  photo-micrography.  It  bad  been 
made  to  hit  design  by  Mr.  Bailey,  hii  idea  being 
that  it  waa  beat  not  to  take  negatives  npon  a  large 


b  ibited  enlarged  about  nine  time*  from  the  origin  all. 
:  ,■  ■>  great  advantage  of  thia  method  waa  in  the 
amount  of  light  gained  f  or  the  porpoaa  of  f  oonaaiug. 
If*  good,  aharp  picture  waa  prodnoed,  the  gelatine 
plate  would  admit  of  coniidsrabl*  enlargement  up 
to  the  point  where  the  grain  began  to  thow.  Thia 
•luarter-plate  aUe  waa  alio  the  proper  one  lor 
r:«n  slide*,  whioh  were  ao  much  in  r*que*t  at 


photographic  porpoaea,  thia  waa,  in  hi*  experience, 
entirely  male**,  because  it  only  eat  off  the 
■■■;:)  of  the  field  without  either  improving 
definition  or  correcting  spherical  aberration.  In 
practice,  ho  had  found  that  by  removing  the  dia- 
phragm plat*  a  certain  diitanee  from  the  object,  it 
■.:■■[  ceased  to  ant  off  the  field,  and  began  to  reduce 
-  j  light  and  to  improve  tha  penetration  and  defi- 
nition. Optician*,  he  knew,  were  inclined  to  donbt 
whither  this  arrangement  would  do  what  he 
claimed  for  it;  but  ha  oonld  Only  say  that,  with  a 
good  light,  he  could  easily  abow  that  sneh  waa  the 
fact  In  oaaea  where  high  powers  were  used  th  it 
answered  very  well ;  bat  it  would  not  work,  how- 
ever, with  low  power*  unless  the  diaphragm  plate 
was  removed  to  a  distanoe  too  great  to  be  conve- 
nient in  practice.  He  had  now,  therefore,  deviled 
the  plan  of  introducing  a  short  ljin.  condenser 
behind  the  atage,  and  about  Bin.  in  front  of  the 
.  ihragm  plate,  in  this  way  throwing  it  out  of 
focus.  The  effect  of  this  was  that  tha  aame  im- 
provement in  penetration  and  definition  waa 
obtained,  but  on  a  much  shorter  distanoe.  The  oee 


lition  i 


equired.     Attention   waa    alio 


H.  Sadler;  aa  Edifc 


Backhonae,  Mist  B 


ROYAL    MICROSCOPICAL    80C1BTT. 
rpHE  eighth  meeting  of  the  s*ision  was  beld  at 

I  King'.  Callage,  Strand,  W.C,  on  the  3th  alt., 
the  President,  Dr.  C.  T.  Hudson,  in  the  chair. 

The  President  e* id  that  on  tbe  ocoaaion  of  bi* 
taking  tb*  chair  for  the  first  time,  he  deaired,  before 
beginning  th*  business  of  the  evening,  to  thank 
the  Fellows  very  heartily  for  the  honour  which 
they  bad  dun*  him  in  electing  him  their  President. 
lie  (Unfesaed  that  when  he  beard  the  news  it  filled 
him  with  a  kind  of  fearful  joy,  became  Dr. 
Dallinger's  great  aervioe*  daring  the  four  yeara  he 
bad  held  the  office  had  been  so  conspicuous  aa  to 
add  a  distinction  to  the  position  which  made  it 
difficult  to  approach,  much  leas  to  emulate.  But 
whatever,  under  the  circumstances,  his  nwn  failings 
and  shortcoming*  might  prove  to  bi,  he  could  assure 
them  that  he  should  not  fail  In  trying  to  do  bit 
beet. 

Mr.  Criip  exhibited  a  form  of  oamera  lacidi 
Ham.igi,  of  Paris,  which  wa*  fitted 
a  eovsr,  which,  when  dosed,  kept  the  prism  and 
mirror  free  from  dust.  Also,  by  the  lame  maker, 
an  adapter  for  rapidly  changing  objectives  with 
spiral  Spring*,  and  a  portable  mforoeoope  in  which 
a*w  lout  and  it+f*  were  In  oat  piece. 


...  _      ___    .rear .   .  .    ..._. 

•A  to  a  method  of  clamping  the  object  In  posi- 
tion when  the  focu*  bad  bean  obtained ;  also  to  a 
plun  for  obtaining  a  fine  adjustment  by  means  of  a 
■ ...  ,;ent  screw. 

Mr.  Beck  aaid  be  did  Dot  usually  like  criticising 
.ten  of  that  sort,  because  he  wa*  one  of  thoM 
who  had  great  doubts  aa  to  tha  value  of  photo- 
.  ■ihic  images  prodnoed  by  the  microscope. 
■  toRraphy  might  produae  what  Waa  aeen  by  the 
eye;  but  in  many  oaaea  they  ware  frightful  dis- 
tortions. If  they  looked  at  tha  photograph  of  the 
prubosoia  of  tha  blow-fly,  thav  would  see  that  it 
showed  every  hair  aa  being  double,  an  eSect  which 
he  coniidared  was  due  to  the  removal  of  tba  dia- 
phragm having  caused  distortion  by  diffraction.  If 

.  diaphragm  was  of  any  use  at  all  it  waa  to  out  off 
certain  raye  which  caused  indistinctness  of  focus, 
or  to  cat  off  the  central  ran,  ao  that  the  circum- 
ferential rays  could  be  need  alone,  and  tbe  object 
.  .  [holography  should  be  to  get  rid  of  all  those  in- 

.  iiracies  which  a  diaphragm,  when  it  waa 
properly  used,  would  get  rid  of.  He  did  not  with 
to  irriticiae  the  apparatus  before  them,  which 
teemed  to  be  beautifully  made,  except  that  he 
thought  there  waa  rather  an  inconvenient  distance 
tii   itretch    out    in  order  to  reach   the  focussing 

Mr.  Teasdal*  said  he  had  practised  photography 
more  or  less  fur  the  last  thirty  years,  and  had  never 
found  it  noeeaaary  to  pay  tha  slightest  regard  to 
tlit  diaphragm, although  ho  might  have  occasionally 

■  i  a  temporary  one.  In  the  oaae  of  photo- 
micrography, the  place  for  it  waa  certainly  behind 
the  Ions.  Tbe  chief  difficulty  in  focussing  was  due 
to  want  of  light.  Focussing  ihould  always  be  done 
with  as  much  light  aa  poasible,  and  then  having 
used  tha  whole  aperture,  tha  light  ahould  afterwards 
b*  reduced  to  sharpen  the  object.  To  insure  tuo- 
citi,  extremely  accurate  focussing  waa  necessary, 
and  to  obtain  this   it  waa  well  to  pot  a  plate  on 

■  ■  h  some  object  mounted  upon  it— lay,  some  dia- 

■  .  s.  This  waaeaaily  obtained  by  pouring  a  little 
water  containing  diatoms  upon  the  glass  and  letting 
it  evaporate,  when  tha  diatom*  would  be  left 
adhering  to  the  glass ;  then  foons  and  get  an  serial 
..  ■  ge.  He  quite  agreed  a*  to  the  value  of  the 
,      ate  site.  It  was  undoubtedly  the  most  useful  for 

iantern  plate*  and  for  enlarge  meats,  and  he  entirely 
concurred  aa  to  the  benefit  to  be  obtained  from  taking 
negativea  first  on  a  smaller  scale  and  enlarging 
ing  afterwards  ;  but  be  had  very  decided  opinions 
as  to   the   meleisneis  of  diaphragms    behind,  the 

°  fir.  Ki 

only  lay  ____      .  .   ,   .  

the  ground  glass  appeared  very  much  won*  than  in 
the  photograph,  each  hair  showing  a*  if  composed 
of  tare*  or  four.  Tha  photograph  was  not  taken 
with  a  small  diaphragm.  It  had  an  exposure  of 
ten  minutes  with  an  ordinary  paraffin  lamp.  If 
ha  had  a  good  light  he  oonld  demonstrate  to  any- 
one in  the  room  the  nse  of  the  diaphragm  plate  in 
improving  the  image  when  used  in  the  way  he  bad 


described.    With  amall  object*  like  bit 
diffraction  images  appeared. 

Mr.  Crisp  said  that  since  their  but 
various  London  and  provincial  papers 
liibed  a  most  aitounding  piece  of  rnbbiat 
euoe  to  an  alleged  "new  glaaa  juat 
Sweden."  Many  of  the  Fellow*  and  o 
forwarded  cutting*  to  the  society,  one 
would  ahow  the  ridiouloua  character  of 

"  A  new  kind  of  glaaa,  which  i*  to  rev 
ooientific  iuveatigatlon,  haa  ba*n  in' 
Sired™.  Ordinary  glaaa  i*  oompoeed  a 
gredienta;  but  this  compound  contain 
than  fourteen,  chief  among  the  new  t 
employed  being  phosphorus  and  boron.  I 
soopfo  purpose*,  the  power  claimed  for  thi 
glasa  is  almost  incredible.  I  400,000 th  ] 
inch  oan  b*  distinguished  by  the  strongs 
present ;  but.  the  new  glaaa  will,  it  it  at 
the  2O4,7O0,00Oth  part  of  an  inch.  If  th. 
invention  at  all  approach**  what  ii  pro 
it,  ita  Importance  can  hardly  be  exaggan 
the  very  moderate  performance  of  th* 
'  unbreakable  '  glaaa,  invented  a  few  y 
may  warn  us  to  be  somewhat  aoeptioal  in 
new  wonders  in  the  way  of  glaaa. ' 

Mr.  Crisp  also  called  attention  to  the 
the  14th  (1318)  edition  of  "  Heather's  M 
oal  Inatromenta "  had  baen  issued,  wit 
aorlption  of  th*  Mioroaoopa,  which  was 
the  fiatt  sdition,  unaltered  and  nnoorre 
particular,  it  ia  made  to  appear  that  tbt 
lying  lens "  of  bygone  days  ia  with  the 
field-lens,  and  objective,  an  essential  part 
pound  microscope,  while  a  whole  page  i 
to  the  reflecting  microscope,  none  of  wl 
been  made  since  1840. 

Mr.  Mills's  note  on  "  A  Sponge  with  c' 
Spicule*  "  wa*  read  by  Prof.  Bell. 

Mr.  Crisp  referred  to  some  comment*  ■ 
recently  been  made  in  America  upon  the  ac 
of  the  method  of  tilting  the  stage  of  tl 
scope  as  a  means  of  obtaining  a  very  *c 
and  simple  fine- adjustment.  This  idea  w 
any  means  new,  aa  might  he  aeen  by  af 


Mr.  J.  May  all,  jnn.,  aaid  hi*  main  obj 
thia  form  of  line- adjustment  waa  that 
powera  it  wa*  not  poasible  to  properly  c 
denier.  Focussing  by  tilting  the  stage 
involved  the  movement  of  the  object  in  n 
tbe  objective,  bat  also  in  relation  to  the 
condenser.  Under  such  oiroumstanosa  ht 
it  was  hardly  possible  to  carry  on  a  delis' 
scopioal  investigation  aatiafaotorily. 

Mr.  Beck  aaid. that  to  allow  the  stage  to 
any  direction  except  parallel  to  ita  plant 
destroyed  all  delicate  effect*.  Let  them  t 
an  object  aa  a  Podura  scale,  and  they  wi 
that  if  tiier  moved  the  stag*  in  anydegt 
ever  slightly,  which  was  not  parallel,  thi 
■'  ■'■ ,J  *—  materially  altered.    ' 


J.  Meyall,  jun.,  aaid  he  agreed  n 

with  Mr.  Beck  in  the  remarks  which  he  hi 
but  he  thought  if  they  took  objection  totl 
mint  upon  the  ground  stated,  they  must 
jection  i*leo  to  the  "Bauach  and  Loss 
adjustment,  where  the  body  tube  waa  bun 
parallel    piocss    of    clock-spring,    and    a 


f   the  object  to 


■.  Beak  said  that  the 

mont  and    not    a    tilting 


wa*  not 

at  all  at  the  other,  became  the  aan 
Itlism  was  maintained,  whereas  in  tb 
pattern  they  had  the  optical  axla  throw 
line  perpendicular  to  the  object. 

Mr.  J.  Mayall,  jun.,  said  that  aa  hem 
it,  the  Bauioh  and  Lomb  movement  e 
them  to  see  a  different  portion  of  the  surfs 
object  with  every  change  of  the  focal  adji 

Mr.  Beck  repeated  that  although  thh 
parallelism  was  maintained.  Some  discus 
pUoe  aa  to  whether  tbe  movement  of  the 
not  in  reality  in  arc  ;  bat  it  wa*  nltim* 
ceded  that  Mr.  Beck's  view  waa  correct. 

Dr.  A.  C.  Stoka's  paper  on  "  New  Info* 
etlstafrom  American  Fresh  Waters,"  oooti 

BelL  Messrs.  H.  W.  Borrows,  C.  D.  ! 
and  G.  Bailey'*  paper  on  "The  Forsm: 
the  Red  Chalk"  waa  also  read  by  P 
Mr.  Karop  called  attention  to  tbe  recant  i 
tiong  by  Dr.  W.  Pf offer,  on  what  he  Ie 
'■  Cuemotaxio  "  movements  of  Bacteria,  F 
a.d  Volvooinee,  meaning  by  "chemots 
phenomenon  exhibited  by  tbeae  organie 
presence  of  certain  substance*  whieh  at> 
dispersed  them  according  to  tha  natal 
stimulant  material.  A  given  snhatanns 
npon  one  organism,  bat  not  npon  tsM 
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dextrin  excite*  Baettrium  Itrmi  to  sn  extraordinary 
degree,  bat  not  ipiriltum. 

real.  Bell  nulled  attention  to  a  piper  recently 
published  hy  Mr.  Wray,  giving  »"  "count  of  tb* 
structare  of  a  feather,  which,  though  not  entirely 
new,  wm  very  nsefui.  Bj  means  of  a  diagram 
Prof.  Bell  then  explained  the  general  structure  of 
a  feather.  In  flying  birds  the  barbnlee  of  tbi 
"feather  are  connected  together  eo  as  to  form  a  con- 
tinuous membrane  when  tb«  wing  ii  extended. 
These  barbnles  wen  of  two  kind..  The  proximal 
barbnles  consist  of  a  kind  of  elongated  paralleln- 
gram  which  suddenly  tapen  off  towardi  a  point ; 
the  attached  half  has  a  kind  of  ledge  Handing  out 
from  it.  If,  instead  of  examining  a  proximal  bar- 
bule,  they  took  a  dittal,  they  would  nod  that  on 
the  lower  edge  of  the  parallelogram,  there  were  five 
books.  In  no  textbooka  wet  the  exact  positionol 
these  stated,  and  Hr.  Wray  had  pointed  out  that 
every  proximal  barbnle  was  so  arranged  aa  to  lit 
exactly  under  the  distal,  and  tbat  every  dietal  bar- 
oole  overhung  five  proximal  harbulea,  bom  to  make 
a  continuous  sheet.  Toe  three  dog-tooth  indenta- 
tions ahown  in  bis  drawing  wero  for  tbe  purpose  of 
allowing  one-half  of  tbe  proximal  barbule  to  be 
folded  almost  at  rig.ht  anglee  to  tbe  otber,  without 
can  sing  any  wrinkling  of  the  surf  bob. 

The  limits  of  the  Joun.nl  did  not  admit  of 
production  of  the  paper,  but  he  thought  the  o 
vatiotu  were  of  sufficient  interest  to  mention 
meeting  of  the  S  jolety. 


USEFUL    AND    SCIENTIFIC    NOTES. 


Hath  em  ft  ti  oe>l  and  Drawing  Instruments. 
—Mr.  W.F.  Stanley,  of  Great  Turnstile,  Hulbura, 
W.C.,  has  just  iseuedthe  eiubteemh  edition,  im- 
proved and  enlarged,  of  his  catalogue  of  mathemii 
tical,  drawing,  and  surveying  initrnments,  and  we 
commend  it  to  the  attention  of  those  readers  who 

Uined,  or  what  instrument  can  ba  ueed  far effect- 
ing this  or  that  purpose.  The  list  of  oonteuts  ia 
fall,  and  anything  wanted  am  be  found  iu  a 
moment.  We  need  say  nothing  of  the  quality  of 
■Stanley '«  instruments— that  is  well  known, 
Long:  Distance  Telegraphy. 


of  o. 


the 


mpany 


a  of  tl 


look  signals  through    7,201) 

li-atlug  dii.vtU  thruUBh 
u^ll.d.  Ti1Siio.i;,.»il.l].,£ 
lie  determination  of  tho 
ime  between  the  United 


Was  tern  Unioi 
Franc isao,  says 
feat  of  transmi 
miles  of  line  am 
that  line  has  never  be. 
this  feat  was  tbe  tele^._r_ 
difference  of  longitude  in  time 
States  ooast  survey  station,  it 
the  observatory  of  the  Ha 
Cambridge,  in  tbe  year  18(19. 
rains  the  time  of  ttansmiesio 
from  the  clonk  or  from  tbe  op 


originsl  with  Prof,  George  Dividson,  who  had 
charge  of  tbe  observations.  Through  tbe  liberality 
of  tbe  management  of  the  Western  Union  Tele- 
graph t'umpany,  a  double  circuit  of  line  ni<  looped 
at  Cambridge,  so  tbnt  there  extended  fnim  tlic  h  .n 


Tbe  line  wsi  firai 


;ngth.  The  tw( 
lisco  observatory 
e  than  ten  feet 


"was  considerably  an  tun  isbed  t"  get  his  own  meaaag 
back  within  one  second  of  time.  Tben  the  astn 
nomicsl  break  circuit  clock  was  thrown  into  liu 
ding  upon 


uoed  to  only  sixty-five  hundredths  of   a  second. 

una  rate  of  speed.'  This  feat  over  a  line  7,-24X1 
lilea  in  length  has  been  unrivalled  up  to  the  pre- 
ent  time,  l.jth  as  a  practical  working  exhibit  and 


Lubes  of  tie  urn- vessels  and  for  other  bear  in  | 
posed  to  considerable  pressure.  M.  Stookbar 
Leipsio,  however,  has  recently  patented  a  pr 
of  treating  ordinary  soft  wood  so  at  to  be  £ 
thou  purposes  fur  which  lignum  vim  has  hit 
been  almost  exclusively  used.    Tbe  toft  wu 

Saestion  is  first  impregnated   with  oil,  after  « 
.  ia  subjected  tu  great  pressure,  causing  a  com 
able  increase  in  tbe  density  of  the  material, 
prepared,  the  artirioixl   is  said  to  have  all  tits 
pertif*  of  guild  ligasun  Vila;. 


SCIENTIFIC    NEWS. 


THE  death  of  William  Lloyd  Birkbeck,  M.A., 
Q.C,  Muter  of  Downing  College,  and 
Downing  Professor  of  Law,  is  announced  f  i 
i.'.imhri ■!■.■•■.  Tin-  ]  .-..■:■. -,-d  ;wi tinman,  who  ■ 
a  bachelor,  wan  born  in  1B07,  and  will  be  h  _ 
remembered  ns  the  founder  of  what  are  known 
as  Birkbeck  Institutions,  or  Mechanics'  Insti- 
tutes, for  the  development  of  popular  educa- 
tion. Mr.  Birkbeck  was  entered  at  Trinity 
College,  Cambridge,  so  long  ago  as  IS 26,  and 
graduated  as  ninth  wrangler  in  1830.  He  was 
called  to  the  Bar  in  1833,  and  for  twenty  yoars 
held  the  post  of  Header  in  Equity  to  Lincoln'; 
Inn.  In  1860,  on  the  death  of  Prof.  Amoa,  hf 
was  elected  Downing  Professor  of  Law  at  Cam' 
bridge,  and  continued  to  discharge  the  dnties 
of  that  office  until  a  few  months  before  hi; 
death. 

M.  Hervo  Mangon,  President  of  the   French 
Meteorological  Councils,  and  a  member  of  the 
Paris  Academy  of  Sciences,  died  recently  "* 
the  age  of  sixty-seven.    He  had  been  Minis 
of  Agriculture,  nnd  was  an  authority  ou  ng 
cultural  improvements. 

Dr.  Sohwari,  of  the  Dorpat  Observatory, 
announces  through  the  Director  of  the  Russian 
National  Observatory  at  Pulkova  that,  between 
tbe  IKlth  and  22nd  May,  Sawerthal's  comet 
increased  in  brightness  by  two  or  three  magni- 
tudes, Discovered  on  February  18  at  Cape 
Town,  it  was  just  visible  to  the  naked  aye  on 
Slaroh  'J';  according  to  Sir.  Brooks,  of  Phelps, 
Sew  York.  The  comet  has  been  observed 
several  times  at  many  observatories,  and  Prof. 
Lewis  Boss,  of  Albany,  Sew  York,  concludes 
that  it  is  one  of  the  periodic  class,  the  period 
between  successive  returns  being,  he  suspect', 
more  than  2,111)0  years.  The  spectrum  has  been 
examined  ou  many  occnsi.pus  and  found  to  be 
Continuous,  crossed  by  three  bands  correspond- 
ing to  the  well-known  cnibon  binds  generally 
seen  in  tbe  spectra  of  comet*.  Prof.  Boas  gives 
its  position  on  June  3,  Greenwich  midnight, 
as  11. A.  30m.  26-ls„  S.  Deo,  40'  iff  25". 

New  minor  planets  are  discovered  so  fre- 
quently nowadays  that  some  confusion  arises. 
M.  Borrelly,  of  Marseilles,  is  said  to  have  dis- 
covered No.  278  on  May  12,  and  Herr  J.Palisa 
discovered  another  on  M  ly  hi,  which  is  also  for 
"lo  present  called   So.  278— probably  it  should 

The  Annua!  Visitation  of  the  Royal  Observa- 
tory, Greenwich,  taken  place  to-morrow,  June  2. 
'he  conversazione  of  the  Linnoan  Society  was 
1  1;> -t  .Srst-nnliLV,  when  ail  tho  memorials  of 
neus  possessed  by  the  society  were  exhibited. 
The  centenary  celebration  was  held  on  Thursday, 
when  the  Liniuaii  gold  moil. J  was  presented  to 
Sir  Joseph  Hooker  and  to  Sir  Richard  Owen,  as 
ri'priwtiiHativc  li  ua  n  is!  snnJ  zoologists.  In  future 
years  the  presentation  will   be  alternately  to  a 
botanist  and  a  zoologist. 

The  fourth  session  of  the  International  Geo- 
graphical Congreea  will  be  held  at  the  Uni- 
versity of  London,  Burlington   House,  in   the 
ivotk  L'dtimn.'iicmg  Sept.  17.     About  100  geolo- 
sts  have  arranged  tu  attend,  of  whom  nearly 
U  are  foreigners. 

It  1ms  boon  ?r tt.lcd  tlint  the  Biological  Labora- 
tory at  Plymouth  shall  bo  opened  on  Saturday, 
30th.     The   Fishmongers'  Company  will, 
said,  enterUin   tho   I'oimcil  and  various 
friends  and  members  of  the  Association  at  luuoh 
tbat  day,  and  it  is  hoped  that  there  will  be 
irge  gathering  of  those  who  are  interested  iu 
s  important  undertaking.     The  state  of  Prof. 
Huxley's  health  will  prevent  the  President  of 
the  A-sooiation  being  present  on  the  occasion. 
The  annual  meeting  of  the  Association  will  be 
held  at  Burlington  House  ou  Wednesday,  Jane 
2"th. 
The  Rapport  Annuel  of  the  Paris  Obsor va- 
iry,  by  Admiral  Mrmvhez.  haj  been  received. 
The  supplement,  i,r  appendix,  is  a  remarkable 
chart  of  the  Plom'lo',  reproduced,  pir  lajrarnre, 
from  a  photograph    by   the    MM.  Henry.    It 
contains  1,338  stars,  from  the  3rd  to  the  17th 
magnitude. 

A  paper  presented  to  tho  Paris  Aoademy  of 
Sciences  by  M.  I*erratin,of  Nice,  has  given  rise 
me  funny  paragraphs  in  tbe  newspapers 
t ''Men  in  Mars."  M.  Perrotin  describes 
his  observations  of  tho  canals  in  Mais,  and  says 


that  important  modifications  have  taken  place 
in  their  appearance  since  they  were  first  ob- 
served by  him  in  lBBii.  The  triangular  conti- 
nent, somewhat  larger  than  France  (theLybia 
of  Sc  bin  pare!  li's  map),  which  at  that  time 
stretched  along  both  sides  of  the  equator,  and 
which  was  bounded  south  and  west  by  a  sea, 
north  and  east  by  channels,  has  disappeared. 
The  place  where  it  stood,  aa  indicated  by  tbe 
reddish- white  tint  of  land,  now  shows  the  black, 
or  rather  deep  bine  colour  of  the  seas  of  Mars. 
The  Lake  Maris,  situated  on  one  of  the  ohan- 
nela,  has  also  vanished,  and  a  new  channel, 
about  20'  long  and  1'  or  15'  broad,  is  now 
visible,  running  parailal  with  the  equator  to 
the  north  of  the  vanished  continent.  This 
channel  forms  a  direct  continuation  of  a 
previously  existing  double  channel,  which  it 
now  connects  with  the  sea.  Another  change  is 
the  unexpected  appearance  about  the  north 
pole  of  another  passage,  which  seems  to  con- 
nect two  neighbouring  seas  through  the  polar 

Mr.  N.  O'D.  Parks,  a  medical  man  residing  at 
Ashton,  Rhode  Island,  treats  diphtheria  with 
an  alcoholic  solution  of  cyanide  of  meccory, 
with  inunctions  of  oleate  of  meroory  in  ben- 
s5ated  lard,  and  alooholio  beverages  ad  lib.  This 
is  "  heroic  "  treatment,  but  success  appears  to 
justify  the  means. 

The  fifty-sixth  annual  meeting  of  the 
British  Medical  Association  will  be  held  this 
year  at  Glasgow  on  August  7  and  three  follow- 
ing days.  The  President-elect  is  Prof,  W.  T. 
Gairdner,  M.D.,  LL.D.  Theaddressin medicine 
will  be  delivered  by  Dr.  Clifford  Allbntt,  of 
Leeds ;  the  address  in  Snrgery  by  Sir  G.  H.  B. 
Mncleod,  M.D.  ;  and  the  address  in  physiology 
by  Dr.  J.  G.  M'Kendrick.  A  special  address  on 
"Recent  Investigations  in  Surgery"  will  be 
given  by  Dr.  W.  Maoewen. 

In  his  annual  report  to  the  Science  and  Art 
Department  of  the  Privy  Council  General 
Festing,  states  that  the  working  expenses  of 
the  electric  light  nt  South  Kensington  Museum 
amounted  to  £1,224.  If  gas  had  been  used  the 
coat  would  have  been  £2,Hl.i.  It  would  be  in- 
teresting to  hear  more  of  this  matter,  for  if 
the  figures  are  correct  electric  lighting  most  be 
cheaper  than  gas — and  tbat  remains  to  be 
proved. 

A  Bill  has  been  submitted  to  Congress  for 

a  construction  of  a  rail  way  from  the  northern 
boundary  of  the  United  States  through  British 
Colombia  to  a  spot  on  the  southern  ooostof  the 
Alaskan  Peninsula,  where  a  harbour  will  be 
formed. 

Prof.  Wol pert,  of  Nuremberg,  has  devised  on 
ingenious  indicator  for  determinining  the 
amount  of  carbonic  acid  present  iu  air.  The 
principle  of  the  apparatus  is  that  when  the  red 
solution  of  sodium  phenolthnlide  is  acted  on  by 
carbonic  acid  it  loses  its  colour.  A  drop  of  this 
liquid  is  allowed  to  trickle  down  a  thread,  be- 
hind which  is  a  scale.  IF  carbonic  acid  is  pre- 
it  loses  its  colour  as  it  falls,  and  the 
distance  passed  over  before  it  beoomes  com- 
pletely colourless  depends  upon  the  amount  of 
the  gas  present. 

Tho  Commander-in-Chief  is  prepared  to  re- 
live range  Sudors  for  competitive  trial,  and 
other  things  being  equal,  preference  will  be 
iveu  to  those  instruments  which  wil[  indicate 
ie  range  up  to  2,at)0  yards  with  the  greatest 
Lpidity,  but  with  an  error  not  exceeding  100 
yards,  and  also  require  only  one  observer. 

The  anniversary  meeting  of  the  Royal  Geo- 
graphical Society  was  held  on  Monday,  when 
the  medals  were  presented  as  follows:— The 
Founder's  to  Mr,  Oil  ■■ments  R.  Mnrnham,  and  the 
Royal  to  Lieut.  Wissmann,  according  to  the 
awards  previously  announced.  The  scholar- 
ships aii'l  prizes  were  then  presented,  and  the 
ballot  for  officers  was  declared,  General  Strao  hey 
being  re-elected  president.  The  list  of  Fellows 
'lows  a  total  of  8,391,  the  society  having  lost 

ore  than  it  has  jrnincd  during  the  year.  The 
total  income  for  1MW7  was  £8,007,  and  the  net 
ixpenditure  £8, "43.  The  president,  in  the 
lourse  of  his  address,  spoke  of  the  importance 
of  travellers  preparing  themselves  by  a  course 
of  study  in  astronomy,  surveying,  geology, 
zoology,  and  botany,  and  it  is  satisfactory  to 
know  tbat  the  society  itself  has  helped  to  pre- 
pare no  fewer  than  20  travellers  by  providing 
notion  iu  astronomy  and  surveying,  while 
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schools.  The  president  then  reviewed  the 
geographical  work  of  the  Tear,  and  announced 
that  a  rooeption  would  be  held  towards  the  end 

The  Nary  is  being  gradually  strengthened 
by  the  addition  of  fast,  well-armed  cruisers, 
and  the  direction  in  whioh  the  new  types  are 

Siing  can  be  seen  by  the  announcement  that 
e  I/arraeotita,  to  be  built  at  SheemesB,  is  to 
have  a  displacement  of  1,580  tons  and  engines 
of  3,000  hone-power.  She  is  to  be  built  of 
steal  and  armed  with  six  36-ponnder  qniok- 
firing  gone,  four  3-ponndors,  and  four  torpedo 
tubes. 

The  Arcadia,  which  arrived  in  the  Albert 
Docks  tile  other  day  from  Belfast,  is,  with  the 
exception  of  the  Great  Eautern,  the  largest 
vessel  that  has  ever  entered  the  Thames.  She 
is  about  6,500  tons  register,  and  has  engines  of 
7,000  horse-power  whioh  drove  her  from  Bel- 
fast at  the  rate,  at  times,  of  17J  knots  an  hour. 
She  is  one  of  the  subsidised  armed  cruisers,  and 
will  be  employed  by  the  P.  and  O.  Company 
on  the  Australian  mail  and  passenger  service. 

News  received  from  Tasmania  states  that  Sir 
Thomas  Brady  has  arrived  at  Hobart,  in  the 
Xaikimra,  with  the  salmon  ova  for  Tasmania 
in  splendid  condition,  leas  than  I  per  cent, 
having  been  lost  out  of  400,000.  They  were  in 
insulated  eases  in  a  speoial  ice-house.  Sir 
Thomas  Brady  has  been  unremitting  in  his 
attention  on  the  way  out.  He  bos  hatched 
several  of  the  ova,  and  has  many  young  fish 
alive  and  vigorous  on  board.  lie  also  took 
several  larger  fish  with  him,  but  they  died  in 
the  Tropics,  owing,  it  is  stated,  to  his  having 
deposited  them  in  London  water.  Ill  he  had 
their  native  Irish  water,  he  considers  he  could 
have  saved  them. 

A  method  of  recovering  the  tin  and  solder 
from  cans,  ic.,  patented  by  Mr.  J.  Woods,  con- 
sists in  immersing  the  tins  in  a  bulling  solution 
of  caustic  soda  or  potash  nu til  the  paint,  grease, 
&>.,  are  dissolved  and  converted  into  rough 
soap,  afterwards  collected.  Tlio  cleaned  tins 
are  then  immersed  in  melted  caustic  soda, 
nitrate  of  soda,  and  peroxide  of  manganese. 
The  solder  falls  oil'  to  thu  bottom  of  the  vessel, 
and  the  tin  is  converted  into  staun.ite  of  soda, 
from  which  the  tin  is  recovered  by  precipitation. 

The  discourse  at  the  Royal  Institution  on 
Friday,  June  8,  will  be  by  Prof.  Dewar  on 
"  Phosphorescence  and  Ozone." 


The  Babbit  Feat  In  Hew  Zealand.-  The 
United  States  Consul  st  Auckland  in  a  recent 
report  describes  the  extent  to  which  New  Zealand 
has  been  economically  injured  by  rabbits,  and  the 
oat  inooried  in  endeavouring  to  exterminate  them. 
Nothing,  he  says,  could  m>  overrun  a  country  since 
the  locusts  of  Egypt.  The  rabbits  have  so  eaten 
oat  the  ranges  that  the  capacity  for  maintaining 
sheep  haa  greatly  lessened,  and  the  flocks  have 
fallen  ofl  in  numbers.  At  the  Stock  Uonferenceof 
1888  it  was  stated  that  rabbits  reduced  by  a  third 
the  feeding  capacity  of  Uud,  and  that  tbe  weight 
of  fleeces  had  decreased  by  lib.  U>  1  jib.  each.  The 
number  of  lambs  decreased  from  31)  to  40  per  cent., 
While  the  death-rate  increased  from  8  to  18  per 
cent.  Since  1882,  when  tbe  Kabbit  Act  became 
law,  Government  has  expended  £7,1100  on  Crown 
lands  alone,  and  it  is  estimated  that  during  the  Uit 
eight  years  private  persons  have  spent  Hl.iMfiOU 
in  extirpating  rabbits.  The  methods  generally  in 
favour  were   fencing,  poisoned    grain    (generally 

{hosphoriaed  oats),  and  ferrets,  weasels,  and  atoats. 
large  nombers  of  men  have  been  hired  from  tirus 
pun  the  rabbits,  and  it  is 
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in  every  way,  and  had  been  caught  killing 
stoats  and  ferrets.  The  bones  system  ha-  ' 
found  objectionable  and  expensive.  Ni 
standing  all  that  has  been  dime,  in  sume  localities 
the  rabbits  have  continually  increased  and  th< 
damage  bos  continued.  It  is  hoped,  however,  that  si 
the  country  becomes  niure  populous,  and  tbe  large 
tracts  of  land    are   occupied   and  cultivated,  the 

the  land  will  disappear. 

A  SCHEME  is  under  consideration  in  Mexico  foi 
tunnelling  the  volcano  of  Popocatepetl  through  the 
wall  of  the  crater,  in  order  to  resub  the  immense 
sulphur  deposits  inside  the  mountain.  A  narrow- 
gauge  railway  will  connect  the  tunnel  with  the 
town  of  Amecameca,  which,  in  turn,  will  con- 
nect with  the  Murelut  road  leading  to  the  national 


LETTEES  TO  THE  EDITOR 


"  I  would  have  svarjone 

Wt  In  all  other  subjects :  Tor  such  a  penon  may  havt 
same  particular  knowledge  and  experience  oi  the  nature 
ot  such  *  ptmon  or  inch  a  loantala,  thatas  to  other  things, 
knows  no  mora  than  what  sverjaodj  does,  and  ret,  to  keep 
a  Blotter  with  this  little  pittance  of  alt,  will  ondertak* 
to  write  the  whole  body  of  phTefcks,  a  vice  from  whence 
neat  laeonvealsnees  derive  their  origtasL"— JtMtzioiw'j 

THB  flOIBEE  OV  THB  BOYAL  SOCIETY 
ON  MAY  Bth— CONVERTING  R.A.  AND 
SBC.  INTO  XiONOITUDB  AND  LATI- 
TUDE—THB  A  ME  HI  0  AN  "NAUTICAL 
ALMANAC"— THE  ZODIACAL  COTJN- 
TBB.OLOW— AN  ATTEMPT  TO  COMET 
TOO  STRONG  —  A  <1U  EST  10  NAB  LB 
WAY  OF  BRINGING  DOOBTEBB 
BOUND  —  BYOLUTION  —  SIMPLE 
WEIGHING}  MACHINE  DISTORTED 
XMAOB  07  SUN  IN  SEXTANT— DIAL- 
LINO:  LBDWOBSBBYLBADBBTTBB 
— FOBOB  AND  BNEBOY— MATHEMA- 
TICAL FABADOXBS. 

[28784.]— In  connection  with  the  paragraphia 
tar  "  Sctentiha  News,1'  on  p.  254,  Donoerning  the 
;oiint  soirc'o  of  the  Royal  Society,  I  should  really 
like  to  have  the  opinion  of  some  spec  trosco  pis  t 
at  once  competent  and  unbiassed  (say  Prof. 
Dewar)  as  to  the  character  and  origin  of  the 
apectra  exhibited  there  by  one  of  tbe  lights  from 
Brompton.  There  is  a  veiscious  old  proverb  which 
alleges  that  "  one  story  is  good  until  another  story 
is  told."  1  sm  a  little  surprised,  too,  to  find  no 
mention  of  the  exhibition  of  Roberts's  writing 
telegraph — to  me  one  of  the  most  striking  things 
shown  there.  It  was  positively  "  uncanny  "  to  see 
the  little  pencil  of  the  recording  instrument  repro- 
ducing in  autograph  and  lineutim,  the  writing  of 
the  operator  at  the  other  end  of  tbe  line. 

Since  writing  the  concluding  paragraph  of  letter 
28740  (on  p.  255)  I  have  received  the  "  Report  for 
the  Year  ending  June  3U,  1887,"  of  Prof.  New- 
comb,  the  superintendent  uf  the  American  Kahliad 
Almait'it:,  iu  which  the  following  passage  ore urs— 
"Tables  were  also  constructed  fur  changing  the 
sun's  longitude  to  right  ascension  and  declination," 
which  entirely  confirms  me  in  my  belief  tbat  no 
tables  for  the  transformation  of  thoss  co-ordinates 
Speaking,  by  the  way,  of  the 
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sugges 
larkablc  activity  i 
is  indicated  in  Prof 
-sport.      I  gravely 


the. 


from  the  United  States  in  tha  shape  of  a  paper  on 
the  Zodiacal  Counterglow,  by  Prof.  E.  E.  Bar- 
nard,of  the  Lick  Observatory,  in  Gould's  Jitro- 
nomical  Journal.  This  remarkable  phenomenon 
(whioh  has  seemingly  attracted  but  little  atten- 
tion and  been  but  rarely  observed  in  this  country), 
was  first  remarked  by  JJrorsen  (who  named  It 
by  Backhouse,  Mr.  Bar- 


laving  independently  d 


s  of  theii 
covered  it  in  1X83.  Tot 
ret  becomes  visible  in  tb 
ass  of  diffused  light,  som. 


Ecliptic,  and  is  situated  as  ni 
from  tbe  sun.  Later,  ufter  il 
Equinox,  a  Zodiacal  band  beat 
coauterglow,  so  to  speak,  flatt 
-  nosing   in  distinctness,  until 


this 


g  Zodiacal 


ights,  and  the  cm 
a  mere  swelling, 
ng    field  opened  t. 


new  astronomies!  investigation  should  obtain  ant 
read  the  record  of  Prof.  Barnard's  psinstakioi 
work.     The  numberof  the  JstroHSMiW  JvKrMi 


Oh  dear  no,  "  E.  L.  G7'  (letter  287 J5,  p.  25: 
"  Decor  ligations  of  the  golden  grain, 

Are  set  to  allure  the  aged  fowl — iu  vain." 

I  think  its  pity  that  Mr.  Moy  (letter  28767,  p.  559) 

persists  in  quoting  Scripture  to  prove  the  rotundity 


oiti. , 

reader  of   the  Bible ......  -   

anoient  Jews  believed  that  the  earth  was 
a  "  fiimsmsnt "  supporting  a  reservoir  tn  wi 
separating  it  from  the  waters  of  tbe  ocean; 
that  they  further,  in  their  ignnr  anas,  imagined 
tha  sun,  moon,  planets,  and  stars  were  sll  are 
for  the  benefit  of  the  inhabitants  of  the  i Nissan 
little  plain  upon  which  thay  conceived  themu 
to  be  moving  about.  To  attempt  to  read  the  i 
tific  knowledge  of  the  nineteenth  century  lata 
records  of  this  old  Hebrew  nescience  is  onl; 
ridicule  and  contempt. 
_  me  thank  "  Nnn.  Dor."  for  his  exesedii 
kind  and  courteous  reference  to  mc  in  reply  64 
p.  259.  To  insinuate  that  a  man  is  an  athai 
simply  a  very  spiteful  and  nngeotlemanlifce  mat 
of  indicating  that  he  differs  from  tha  person 
ploying  these  tactics.  As  far  as  I  personally  am  i 
-  imed,  such  on  insinuation  is  as  absolutely  fall 
is  offensive;  but  when  I  find  people  in 
rossest  ignorance  of  what  "  Evolution  T  mi 
dogmatising  on  it,  and  covertly  abasing  those 
really  do  know  something  about  the  matter,  1 U 
it  better  and  more  dignihed  to  leave  them  seve 

[Since  these  lines  were  written,  I  have  1 

reading    tbat    very    able  _and^  thonghtf  ul    w 


mperatitiou 
gation,  ai 


.._      dth  littlt 
id  having  embraced  it,  to  endc 
infallibility."     Surely  no  moi 
description  than  this  oonld  possibly  be 
the  mental  attitude  of  people  who  write 


and  Co,  Lii 

66328,  p.  266).   Who  was  this  '■leoturei 
and  where  did  he  see  the  experiment  j 

u  blood  it'    ' 


Den 


|Md(r 

bsolntely  increc 
wonaer  what  these  ge 
on  Prof.  Fleisohl,  deser; 

isfertedfrom  a  rabbit  t 

ated.     Surely,    ignorant 


.my,  ho 


!ep*T 


."ingot  the  enormous  gap 

rodentia  from  the  primates  anu  uiau.  n  »•  ™ 
nedicsl  journal,  I  could  say  something  which  wl 
.rove  that  the  popular  definition  of  •'  species' 
pplied  to  man  in  contradistinction  to  the  Li; 
pes  has  been  broken  down.  Possibly  "Eos'' 
thers  who  have  been  in  the  East  will  guet 
rhat  I  am  hinting;  but   it  is  as  impossible  si 

would  be  impruper  to  speak  more  plainly  here.  ' 


personal  reputation  was  concerned.] 
Why  does  not  ■■  YV.  H.  N."  (query  Go3l0,  p.  2 
ny    a    spring    letter-balance  I    They  are    ch 
cough. 

I  wonder  whether  it  has  ever  occurred  to  *'Ai 
latio"  (query  b'5350,  p.  SiT)  to  have  his  sell 
tested  by  some  one  with  normal  vision  ?  The  del 
"  "''■  which  he  supplementa  his  question  pom 
rn  eye  as  the.  probable  source  of  error; 
igbt  that  appears,  It  may  reside  in  a  wav 
n  bis  index  glus,  or  po,sibly  in  tbe  tele*. 
. .  I  sextant.  No  one  can  give  him  an  am 
worth  reading  without  seeing  the  instrument  iti 
I  strongly  suspect  that  "  Lead  better,"  to  wl 
Embryo  Disllist"  refers  in  query  <iub71  on  p. 


i  foolisl 


_  .        j  the 
.   make    good 

meridian,  whir. 


poaterous  rubbii 

compass  itself  - 

I  must  admit  the  justice  of  tha  argument 
vancedby'-Dublinionsis"  iu  letter  g*)7K>(p.2 
and  am  sorry  tbat  anything  I  have  written  sht 
be  susoeptibls  of  being  interpreted  as  a  define 
tbs  misuse  of  terms  to  which  a  perfectly  den 
connotation  is  attached  by  men  of  science  ge 

"     m  your  able  correspondent,  I  would  say  ths 
Robert  Ball  or  Mr.  Proctor  were  to  define 

great  circle,  as  "  parallax,"  I  should  attribui 

I  am  delighted  to  see  tbe  assault  uf  "  VYul 
buttel  "  (letter  287711,  p.  201)  uti  the  pangeom. 
oil  vagaries  of  Beltrami,  Helinhultz,  Lubalscl 
sky,  Klein  sen,  and  Uo.  Pur  the  lines  uf  I 
space,  albeit  curves,  can  have  neither  tangents 
normals,  radii  nor  chords.  We  may  juggle  i 
words  as  we  will ;  but,  after  all,  our  nasi 
fundamental  conception  of  space  is  that  of  rifca 
and   nothing    else.    Riemsnn's  "  it-fold  extei 

spatial  magnitude — which  are  about  ss  compar 
si  tbe  freedom  of  the  Will  and  toasted  cheesi 
A  Fellow  of  the  Royal  Astronomical  Soei 


Joth  1,  1888 
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[28785.] — AN  interesting  sketch  of  the  planet 
Mars  appeared  with  Mr.  Mee's  letter  (28742),  and 
the  appearance  of  the  snowy  north  pole  oould  not 
have  been  better  described.  "  So  bright,"  he  says, 
*wii  the  polar  oap,  that  it  seemed  to  project  from 
th«  disc"  The  polar  eap  and  markings  on  the 
planet  were  exceedingly  plain  as  seen  on  the 
•evenings  of  April  26  and  29,  and  again  last  night 
between  8h.  30m.  and  9h.30m. 

The  transit*  of  No.  1 1 1,  satellite  skirt  very  olosely 
the  Northern  limb  of  Japiter,  bnt  on  Thursday, 
the  24th,  the  planet  did  not  get  dear  of  the  heavy 
mist  above  the  horizon  early  enough  to  see  whether 
III.  was  visible  the  whole  time  of  transit. 

After  the  81st  no  transit  of  III.  will  be  visible, 
at  any  rate  for  some  time  to  come.  The  telescope 
need  was  a  Dollond  8}in.  aperture.  The  powers 
•died  on  Mars,  107  and  upwards. 

Hendon,  May  28.  P.  F.  Duke. 

CONJUNCTION  OF  JTJPITBB. 

[28786.1 — Many  of  your  astronomical  readers 
nave,  no  doubt,  already  enjoyed  a  view  of  the  very 
interesting  phenomenon  visible  in  the  south- 
•eastern  sky  during  the  early  nights  of  this  week— I 
allude  to  the  conjunction  of  Jupiter  with  the  fine 
<krable  star  /3  Soorpionis. 

At  midnight  on  M  iy  20  the  planet  md  the  star 
differed  in  declination  2'  17",  and  in  R.  A.  3  seconds 
only,  and  the  contrast  between  the  belted  planet, 
witn  its  four  satellites,  and  the  brilliant  oolours  of 
the  star  and  its  comes  was  exceedingly  pleasing,  the 
general  effect  being  increased  by  the  presence  of 
•mailer  stars  in  the  field. 

The  planet  is  moving  but  slowly,  and  those  who 
nave  failed  to  obtain  an  earlier  view  may  not  be 
too  late  to  seoure  one  when  your  next  issue  appears  ; 
but  the  moon,  fall  on  25th  inst..  and  in  conjunction 
with  Japiter  on  the  morning  of  that  day,  will  have 
to  be  reckoned  with. 

I  append  a  rough  sketch,  not  to  soale,  as  seen  in 


an  8}in.  mirror,  power  100,  on  the  date  and  at  the 
time  previously  mentioned. 

Birmingham,  May  22.         Fred.  Win.  Nash. 


AFTERGLOW. 

[28787.] — After  a  long  intermission,  during 
whioh  the  afterglow — first  seen  in  1883— has  been 
invisible,  or  nearly  so,  it  was  resumed  with  much 
vividness.  Daring  the  last  two  sunsets  the  colour- 
ing was  quite  equal  to  that  of  some  of  the  finest 
early  displays  of  this  phenomenon. 

Charles  Roue- Marten. 

Wellington,  N.Z.,  April  20. 


CONTINENTAL  ORGANS. 

r28788.]— I  HAVE  lived  some  years  in  Germany, 
and  can  endorse  what  your  correspondents  say 
about  some  of  the  or£*ns  whioh  one  finds  in  the 
large  churches.  The  Germans  seem  to  me  to  be 
aware  of  the  weakness  of  these  instruments,  as 
they  always  have  an  orchestra  when  anything  extra 
is  to  be  given.  A  few  years  ago  I  was  fortunate 
enough  to  meet  one  of  the  seven  brothers  Waloker, 
the  organ-builders  of  Lud  wigsburg,  near  Stuttgart. 
He  had  just  returned  from  Riga,  where  he  had 
•erected  the  large  organ  in  the  cathedral  of  that 
town.  He  maintains  that  it  is  larger  than  any  exist* 
ing  organ.  This  gentleman  was  just  finishing  a 
beautiful  instrument  for  the  church  in  Neuwied 
on  the  Rhine ;  he  has  two  in  this  small  town.  I 
have  played  them  both  myself,  and  must  confess 
I  never  touched  or  heard  sweeter  instruments.  If 
Mr.  John  T.  Lawrence,  M.A.,  or  "  C.  R.  O."  are 
anywhere  in  the  neighbourhood  again  it  is  well 
worth  their  while  to  inspect  any  of  Waloker's 
works.  One  finds  them  now  in  many  towns  in 
South  Germany.    They  have  lately  put  a  small 


one  in  the  English  churoh  in  Baden-Baden,  and 
generally  tune  the  Freiburg  organ  onoe  a  year. 

John  Plaoe. 
67,  South-street,  Greenwioh,  S.E. 

WATER- WHBBLS  AND  TURBINES. 

[28789.]— HAVING,  with  much  interest,  read 
the  letters  of  "  Engineer,  Govan,"  "  Millwright," 
and  others  with  regard  to  water-wheels  ana  tur- 
bines, I  beg  permission  to  lay  before  you  and  them 
a  few  details  with  regard  to  their  working  capa- 
bilities, <fcc.  Probably  before  this  letter  reaches 
you  the  subjeot  will  have  been  well  thrashed  out, 
and  these  remarks  will  be  superfluous. 

In  No.  1,197,  letter  64382,  your  correspondent, 
"Millwright,"  is  very  much  down  on  turbines. 
Almost  in  spite  of  myself  I  have  been  convinced, 
from  experience  in  a  number  of  cases,  that  the 
turbine  and  water-pressure  engines  are  greatly 
superior  to  any  form  of  water-wheel  yetoonstruoted. 
By  the  term  *'  water-wheel "  is  meant  the  overshot, 
undershot,  and  floating  wheel;  I  am  acquainted 
with  wheels  constructed  with  two-part,  and  three- 
part  buokets,  these  buckets  being  sometimes 
straight-sided  and  sometimes  curved ;  also  with  the 
ventilating  bucket — in  the  particular  case  the 
spaoes  for  ventilation  were  l$in.  wide.  The 
smallest  wheel  I  have  known  was  about  7ft.  in 
diameter,  and  the  largest  an  iron  one,  whioh  may 
still  be  seen  standing  at  Magg's  String  and  Twine 
Works,  near  Zeals,  in  the  Gillingham  district  of 
Wiltshire.  I  believe  the  diameter  of  this  wheel  is 
150ft.,  and  it  is  said  to  be  the  second  largest  in 
England.  Will  "Millwright"  please  state  the 
probable  cost  of  suoh  a  wheel  150ft.  in  diameter, 
with  3ft.  bi easts,  and  compare  it  with  £103,  the 
price  in  Port  Elizabeth  of  Thompson's  patent 
vortex  turbine,  whioh,  with  100ft.  fall  and  353o .ft. 
of  water  a  minute,  will  give  50H.P.  with  G29  revo- 
lutions of  its  shaft.  Or  oouise,  in  calculating  the 
prioe  of  such  a  wheel,  the  oost  of  spur,  <fec,  gear- 
ing, and  countershafts  to  obtain  629  revolutions 
per  minute,  must  be  included. 

"Millwright"  says  the  turbine  has  yet  to  be 
made  that  will  do  the  work  of  his  water-wheel. 
With  due  submission  to  him,  I  do  not  think  so. 
Suoh  a  turbine  was  at  work  as  far  back  as  1864, 
and  may  be  still.  It  had  about  lift,  of  fall, under 
circumstances  not  unsimilar  to  "Millwright's." 
Your  correspondent  has  only  to  visit  a  oertain  Red- 
dish Paint  Works,  near  Stockport  (I  cannot  be  more 
explicit  for  obvious  reasons),  where  he  may  yet  see 
this  turbine  at  work  as  well  as  two  others  subse- 
quently ereoted.  All  three  are  by  the  same  makers, 
and  said  to  be  doing  exoellent  work.  I  could  name 
three  firms  at  least  who  would  guarantee  him 
20H.P.,  if  not  more,  with  the  water  he  is  using, 
and  probably  more  with  the  water  he  has  at  com- 
mand. 

Allow  me  to  make  ten  statements  whieh  my  own 
experience  has  shown  me  are  sufficient  cause  to 
plaoe  the  turbine  first : — 

1.  If  the  turbine  be  made  to  suit  the  circum- 
stances of  the  case,  there  is  no  waste  of  water. 

2.  Turbines  oan  be  placed  in  positions  where  it 
would  be  impossible  to  place  a  wheel ;  always  in 
plaoe  of  existing  wheels. 

3.  High  falls  with  small  quantities  of  water  oan 
be  economically  managed ;  with  a  waterwheel  this 
is  not  possible. 

4.  Their  use  is  more  effective  where  low  falls 
have  to  be  used. 

6.  Taking  theoretioal  horse-power  as  100 
Overshot  wheel  will  give  68 

Undershot    „         „       „  35 

Turbine        „         „       „  75* 

(*  This  is  understated.  Molesworth  states  water- 
pressure  engines  at  80  per  oent.) 

6.  Prioe. 

7.  I  know  a  plaoe  well  where  a  turbine  hat 
worked  day  and  night  for  ten  years,  the  only 
repairs  needed  being  the  replacing  of  step  of 
lignum  vitas.  This  turbine  is  in  Wiltshire,  in  a 
stream  often  flooded,  and  the  water  is  often 
charged  thickly  with  gritty  matter.  It  replaoed 
an  overshot  water-wheel  18ft.  by  lift.  It  now 
requires  less  water  to  do  the  work,  and  more 
power  is  got  out  of  said  water  than  formerly. 
Countershafts  are  done  away  with.  The  fall 
given  to  this  turbine  is  about  8ft.  and  the  H.P. 
50. 

8.  The  turbine  is  lighter,  takes  up  less  room,  and 
requires  less  foundation. 

9.  It  is  self-governing,  and  cannot  "  run  away," 
whereas  as  soon  as  the  strain  is  taken  off  a  wheel 
and  the  water  not  out  off —the  wheel  "  runs  away  " 
at  onoe. 

10.  A  great  argument  in  favour  of  overshot 
wheels  is  that  they  cannot  get  out  of  order; 
sticks,  grass,  stones,  <tc.  make  no  difference.  All 
these  things  are  met  and  separated,  and  held  back 
by  the  grids  in  the  turbine  pen-trough.  All 
lubrication  in  a  good  turbine  is  practically  auto- 
matic, and  requires  far  less  attention  than  the 
lubrication  of  gudgeons,  cogs,  and  countershafts  of 
a  waterwheel. 

I  am  at  present  engaged:  in  removing  one  of 


the  largest,  and  possibly  the  finest,  water-wheel* 
in  South  Africa,  and  replacing  it  with  a  turbine. 
The  wheel  has  stood  four  years.  A  special  turbine 
has  been  made  in  Belfast,  and  with  very  little 
further  work  beyond  setting  masonry  for  founda- 
tions and  cutting  a  tail  raoe,  we  are  in  a  position 
to  obtain  some  60  or  70H.P.  where  formerly  we 
obtained  about  15  or  16H.P. 

This  turbine  is  self-governing,  oan  be  stopped  at 
onoe,  has  a  speed  of  400  revolutions  per  minute, 
and  will  use  about  850  oubio  feet  of  water  per 
minute.  I  cannot  state  precisely  the  oost  of  this, 
but  in  this  part  of  the  oountry  a  50ft.  diam.  wheel 
with  6ft.  breasts  would  cost  nearly  £1.000,  in- 
cluding spur-gear,  (to.,  whereas  a  turbine  which  was 
made  speoially,  inoluding  transport  over  600  miles  of 
country,  <fcc,  Ac,  will  not  oost  us  half  that  amount. 
One  cause  of  the  wooden  wheel's  untimely  end 
was  the  fact  that  it  stood  high  and  dry  for  nearly 
a  year  under  a  South  African  sun.  This  would 
not  affect  a  cased  turbine.  This  new  water-pres- 
sure engine  will  be  used  to  drive  stamps  and  other 
gold -extracting  machinery,  and  will  have  to  bear 
with  equanimity  the  addition  and  subtraction  at 
odd  times  of  at  much  as  10  to  15H.P.  at  onoe,  and 
this  oan  be  done  without  inconvenience  automa- 
tically. I  am  aware  this  governing  valve  is  some- 
what of  a  novelty ;  but  it  is  an  inestimable  advan- 
tage where  stoppages  often  have  to  be  very  sudden. 

I  do  not  want  "Millwright "  or  any  other  corre- 
spondent to  think  I  am  blindly  prejudiced.  It  is 
simply  a  case  of  the  survival  of  the  fittest,  and 
this  latter  is  what  I  deem  turbines  to  be. 

Sinoe  I  have  been  in  this  country  Ijiave  designed 
two  overshot  wheels  for  private  friends  who  own 
much  timber  land ;  but  turbines  could  have  been 
put  in  at  a  less  cost  even  then.  When  my  atten- 
tion was  first  turned  to  turbines,  I  must  confess  it 
was  some  time  before  I  was  convinoed  in  their 
favour,  and  until  a  man  has  actually  seen  what 
a  turbine  oan  do  (for  "Mr.  Millwright"  will  not 
condemn  the  whole  lot  because  he  Knows  of  one 
bad  one)  no  one  will  blame  him  for  not  believing. 

A  little  extra  mechanical  skill  may  be  required 
to  look  after  a  turbine,  and  keep  it  in  running 
order;  but  surely  a  man  who  knows  enough  of 
mechanics  to  look  after  his  mill  will  soon  learn  the 
little  needed  in  connection  with  a  turbine.  And 
if  anything  should  go  seriously  wrong,  the  manu- 
facturers will  always  send  a  man ;  or,  better  still, 
why  not  employ  a  fitter  in  the  neighbourhood.? 
Some  men  hate  any  kind  of  mechanism  above 
a  sewing-machine.  These  men,  when  they  look 
for  the  first  time  on  a  set,  say,  of  triple  expan- 
sions moving  a  big  steamer,  are  lost  as  a  rule,  and 
wish  to  go  back  to  the  old  side-paddle  system.  Can 
it  be  that  "  Millwright"  looks  upon  a  turbine  with 
the  same  kind  of  wondering  inoredulity,  and  goes 
away  and  prefers  his  cumbersome  water-wheel,  for 
the  same  reason  that  the  other  men  prefer  a  ride 
in  a  penny  steamboat — viz.,  because  they  are  used 
to  it,  and  don't  like  new-fangled  ideas !  But  that 
cannot  be.  I  fancy  there  will  always  be  sufficient 
work  for  good  water-wheels  under  certain  circum- 
stances ;  but  the  turbine  will  beat  them  out  of  the 
market  in  time.  It  is  the  old  story  of  "  Coaches 
v.  Railway."  You  will  remember,  Sir,  one  of 
Stephenson's  great  obstacles  was  the  celebrated 
"coo"  (cow),  and  there  is  always  a  "coo"  to  ob- 
struct anything  a  little  novel.  One  thing  is  oertain: 
that,  in  spite  of  the  "  ooo,"  railways  do  exist ;  and 
so  do  coaches,  but  how  many  in  comparison  i 

Transvaal  Gold  Exploration  and  Land  Co., 
Pilgrim's  Rest,  Transvaal,  S.  Afrioan  Rep. 

TTTBBET-OLOOK    MAKING. 

[28790.]— I  BEG  to  thank  "  Vulcanite  "  for  his 
good-natured  offer  to  give  me  the  number  of  teeth 
in  the  wheels  of  his  olook ;  but  it  is  not  in  that 
direction  I  wont  information — it  is  in  the  design : 
size  of  wheels,  their  axils  and  journals— in  fact, 
general  dimensions.  This  would  be  a  help;  but 
it  is  too  much  to  ask  from  anyone. 

To"Tuebor"  I  also  would  express  my  thanks 
for  information  as  to  character  of  Reid's  book. 
Why  I  asked  about  it  was  that  it  is  given  as  one 
of  the  text-books  on  clock-making  by  "  the  City 
and  Guilds  of  London  Institute  for  the  Advance- 
ment of  Teohuioal  Education."  I  therefore 
thought  it  probably  would  be  more  a  practical  than 
a  theoretical  instructor. 

I  read  Beckett's  book  some  years  ago  with  a 
view  to  future  use,  as  I  was  not  then  ready  to  un- 
dertake work.  Sinoe  then  I  have  not  looked  at  it. 
My  recollection  of  it  made  me  wish  and  hope  that 
there  might  be  some  new  book  which  would  lay 
down  the  road  to  auooess  more  clearly. 

When  I  undertake  anything  I  do  n)t  care  to 
have  it  show  the  amateur  stamp  too  plainly.  I 
might  make  a  olook  like  my  grandfather's  that 
would  perhaps  go  fairly  well ;  but  I  wanted  to 
get  a  little  nearer  to  modern  work ;  but  now,  on 
looking  into  Beokett,  I  find  there  is  more  in  it  to 
help  than  I  had  thought.  What  Mr.  Marion  says 
is  no  doubt  true ;  but  does  he  not  think  that, 
with  all  the  help  he  oan  get,  an  amateur's  diffi- 
culties are  already  sufficiently  great  when,  without 
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anyone  to  adviie  or  id j  pattern!  to  follow,  fa*  ™- 
tnrei  for  the  first  time  on  the  extensive  and  ex- 
pensive undertaking  of  miking  *  turret-dock  ? 
Fradk.  Carre. 

TUBBBT  CLOCKS. 
[28791,]— AB  Mr.  Fred.  Carre  aeki  for  title*  of 
booh*  about  clock- ma  king,  I  can  recommend  him, 
if  ha  reada  German,  "  Leitf  iden  f lit  Ubrmacber 
Lehxllngs,"  by  Hermann  Siefert,  Berlin,  1881. 
He  will  find  in  it  a  description  and  two  des'gus 
(front  and  tide  view)  of  a  *  regulator,"  aooording 


l  prinwplee,  by  the  lata 


The  obipter  contain*  many  useful  hint!  how 

make  the  different  parti  -for  instance,  the  Graham 

escapement,  the  maainrei  of  which  are  obtained 

'y  trigounmstricsl  calculations;   thil  gives  a  pre- 


vailing, so  far  u  ray  experience  hat  extended, 
from  a  few  inches  to  many  feat. 

Up  to  the   present  time,  however,   my  experi- 

■nta  have  bean  ehieQv  confined  to  the  operating 
__i  inirt  matter  in  weight  from  llgr.  op  to  2oi., 
beyond  wbioh  they  have  not  been  fairly  carried 
from  the  want  of  the  necessary  time  at  my  disposal 
for  auoh  investigation. 

I  have  not  thought  it  expedient  to  extend  thie 
latter  at  thie  lime  to  a  minute  description  of  tbs 
inatrnment  by  which  the  phenomena  to  be  presently 
stated  are  produced  ;  bnt  ibonld  the  subject  be 
thought  a  matter  of  interest,  I  ehall  be  glad  to  do 
"  "i  in  a  future  son  muni  cation. 

I  indoae,  however,  a  photograph  I  have  taken  of 


bv  trigone 


■necuime,  wniou  ±  maae  acouruiug  10  iturutootti 
deaign  ("  J.athse  and  Torning  "),  and  the  excdlsnt 
wheel-cuttera  from  the  Brown  and  Sharpe  manu- 
factory, I  was  able  to  out  all  the  neoessarr  wheels, 
and  achieved  my  eloek  in  a  very  satisfactory 
manner.  In  the  above-quoted  book  nothing  ia  laid 
abont  turret  docks. 
San  Remo.  W.  van  By*. 

TEX  B2TTBI.B0HIAS00PB.  — A  VBBY 
OLD  VOBOX  IN  IHB  GTJIBB  OB  A 
HBW  MOTOR. 

I  SS7*2.]— BB1KO  much  interested  in  the  subject 
of  "Force,"  phjtioal  or  otherwise,  from  the  human 
organiam,  if  such  exist,  I  have  bean,  for  a  period 
of  npwarda  of  40  yean  put,  engaged  in  work  with 
the  object  of  ascertaining,  if  possible,  what  facta 
there  may  be  in  regard  to  thia  matter  more  de- 
monstrable than  any  of  those  with  which  I  have 
been  hitherto  acquainted,  and  which  have  always 

at  least,  aa  my  experience  ex- 

Up  to  the  beginning  of  1865,  however,  my  efforts 
ware  crowned  with  little  sneoees;  but  in  January  of 
that  year  it  seemed  to  me  that  1  had,  at  last,  nude 
aome  progreia  in  the  direction  of  these  inquiries, 
and,  perhaps,  found  the  true  key  to  the  look  behind 
which  hai  been  bidden  for  age*  the  many  mysteries 
connected  with  the  actions  am' 
exhibited  more  especially  ii 
mental  constitution  of  man. 

Much  ha*  .been  laid,  and  n 
the  put,  with  reaped  to  certain  form*  of  force 
termed    odjle,    mesmari 
cure,  mind  care,  it  hocgt 


moat,  if 
the  phen 


tif  not  all,  of 

phenomena  as  ibown  by  cei 
manipulation!  wer*  the  outcome 
force  or  foroei,  emanating  from 
whan  brought  to  bear  upon  ce 

That  many  of  the  fact",  or  alleged  facta,  or  tffeoti, 
proved  to  be  true  enough  on  being  properly  ex- 
amined oonld  hardly  be  disputed  by  any  unbiased 
person;  but  *~  ..-..-. 

demons! 


.-  and  in  regard 
been  averred  that 

of  some  inherent 
the  human  body 

rtaio  subject* 


Oersted,   in    regard    t 


between 


wxj,    ill     legani  

. „netism  and  galvanism,  the  only  expli 

them  that  oonld  be  reaaonably  aoeipted  by  the 
■dentist  waa.  that  the  results,  or  alleged  remits, 
aroe*  limply  from  the  action  of  strong  minds  upon 
Weaker  onei,  or  the  effects  probably  of  diseased 
narvaa  acting  upon  excited  imaginations. 

It  waa  under  thine  olrcumatancea,  then,  the 
eonld  Hot  doubt  the  reality  of  many  of  the  p 
moua  adduced — being  indeed  tbe  evidence  < 
own  aanaaa — I  concluded  that  there  must 
aome  came,  some  form  of  form  more  oi.  ..  . 
dynamical,  it  may  be,  in  its  character,  which,  if 
ever  discovered,  would  become  the  key  to  the 
myatary;  and,  furthermore,  I  laid  down  for  my 
government  in  then  investi  rati  una  that,  granting 
1  fore*  in  the  human 
i  proof  of  inch  existence  oonld  be 
aoaepwu  as  conclusive  that  did  not  demonstrate 
that  that  force  could  act  cpon  inert  or  what  i* 
called  "  dead  matter  "  at  a  distance  ;  and  thai 
unconnected  of  course  with  any  immediate  con- 
ductors in  the  ships  of  wires  or  with  galvanic 
"  irmediaofasimSarlrind 


organism,  : 


the  inatrnment  the  disc  « 

shifting  hii  position  correspondingly  «  the 
-- *-*-*,  from  time  to  time,  the   dim   can  be  ii 

by  the  operator  under  favourable  condii 

through  four  or  five  revolution*,  and  thia  ia  an 
pliahed,  aa  baa  been  stited,  without  any  at 
contact  whatever  of  the  operating  penon,  or 
motion  with  the  revolving  diao  inclosed  witbil 
glass  shade  and  rigidly  excluded  from  the  exts 

7.  Any  person  entering  'he  room  in  which 
itroment  ii  fixed  influence!  the  diic  to  motioi 

K eater  or  Lisa  extent. 
,  dealing  with  the  manifeatation*  of  fore 
exhibited,  I  have  found  the  interpretation  of  t 
unattended  with  difficulty.     I  venture  to  U 
_  t  the  evidence  obtained  already  ia  lufficiec 
•atabliih  the  fact    that  the  singular — not  to 
extraordinary — motion*  of  the  alio  are  at  ti 

' ht  with  significant,  itrange,  and  far-reaol 

■lions  in  aeienoe,  and  thai,  too,  parfaap 
>t  vary  distant  future  ;  and  I  must  add 
it  appaari  to  me,  if  the  phenomena  ahown  do 
fumiah  the  true  key,  the  connecting  link  ban 
physical  slid  psychologies!  science,  they  goat  la 


present   moment  if  I  t 
deiignate  by  name  the  force  by  which  the  mol 
and  rotation*  of  the  disc  take  plaoe,  I  should 
'    .asmost  likelyafoim  of  force  oonel 
at,  parhapa  with  all,  of  the  hitherto  kx 

each  u  light,  heat,  magnetism,  electri 

Ac. — distinguished,  however,  by  being  of  a 
more  refined,  complex,  and  probably  oomman 
character,  if  I  might  so  expresi  it ;  and  I  di 
know  that  I  oonld  deaoribe  in  more  ipprop 
language  the  idea  that  presents  itielf  to  my  n 
han  by  quoting  the  following  extract  from  a  i 
entitled  "Vital  Motion  aa  a  Mode  of  Phy 
Motion,"  by  that  gifted  phyiician  and  writer, 
Radoliffe,  of  London.  Heiiapeaking  of  eleciri 

---- -       gl*,  central, 

mioel  law,  which,  whan  fully  revealed,  wil 
found  to  rule  living  and  lifeless  budiea  alike,  n< 
r,  bnt  by  transfigr 
and  ipi ritual i sing  matter;  a  law  which,  wit 
confusion  of  substanae.  binds  all  thiogi  toge 
in  the  very  doaeat  communion  ;  a  law  which  ru 
tbe  old  belief  of  mnltiaty  in  unity,  and  nni< 
— iltiety,  a  tuber  fact,"  and  oith  these  grand  wi 


ing  op 

i*  fact  that  the  tinmen  body  poeaeaaed  the  powi 
□r  force*  contended  for,  nothing  lea*  than  tna 
demonstration  of  that  power  on  inert  or  dead 
matter,  without  contact  of  any  kind  whatever,  and 
at  distances  more  or  less  definite,  and  through  the 
medium  of  the  air  alone,  oonld  be  accepted. 

The  preient  communication  claim*  the  disoovery 
of  a  mode  of  demonstrating  in  a  plain,  aimpla,  and 
unequivocal  manner,  nut  only  the  fiat  that  there 
la  inch  an  emanating  force  from  the  human  body, 
bat  also  that  that  force  can  act  a*  a  motor  upon 
inert  or  the  so-called  "dead       


the  inatrnment  a*  at  present  in  use  ;  and  will  only 
add  on  thil  point  that  the  instrument  ia  about  7ft. 
in  height  from  the  pillar,  or  support,  on  which  it 
standi.  The  diao  seen  inoloaed  in  glasa  ii  Hir  *" 
diameter,  and  in  weight  2oi.  j  it  is  suspended 
very  large  glaaa  dome  IBin.  in  diameter,  and  bur 
folly  protected  from  the  possibility  of  all  external 
air  currents.  It  ha*  no  fixed  lero  point;  the  con- 
dition* open  which  its  action  depend >  varying  from 
moment  to  moment, 

I  now  proceed  to  describe  a  few  of  th*  pheno- 
mena exhibited  by  thii  inatrnment,  which  I  have 
named  th*  "  Bnteleoh'aioope,"  provisionally  at 
least,  until  a  mora  suitable  one  1*  found  : — 

1.  The  diao  works  under  a  closed  glass  dome  in 
common  atmospheric  air.     The  disc  ia  influenced 
on  exposure  to  diffused  light,  producing  rotatio 
the  disc  over  arc*  of  more  or  l*aa  extent. 

2.  The  direct  or  reflected  rays  of  th*  ann,  or  i 
raya  of  a  condensed  light  from  a  common  lamp 
considerable  distance,  can  prod  one  rotation  of  the 
diao ;  and,  in  the  oaae  of  the  ann,  vigorous  rotation 
when  exposed  to  his  direct  rays. 

8.  Th*  disc  is  often  put  in  rotation  ov*r  ai 
varying  extent  during  electrical  storms  or  high 

4.  Th*  diao  ia  influenced  to  rotation  by  a  peraon 
within  many  fiet  of  the  instrument,  the  exten'  ~" 
that  influence  being  shown  by  the  rotation  of 
diao, 

6.  Depeadlng  upon  the  state  of  a  peraon  standing 
at  the  dutanoe  of,  lay,  a  foot  from  it,  the  diao  will 
revolve  over  an  arc  of  EH)',  sometime*  ranch 

■  stand  ing  at  a  short  distance  from 


nd  peyehologii 
stj  long  way  towards 
Were  I  asked  at  the 


ail  v. 


1,1m 


.  clos 


Durban,  Port  Natal,  April  25. 

DYNAMO     BBUAHBB. 

1 28793.]— I  AM  obliged  to  "  Vulcanite  "  fo 
.tding  to  my  request.  The  experiment  gives  a 
knowledge.  The  probable  reason  why  the 
brush  worked  beat  ia  banana*  th*  ipark  ia  br 
up  amongst  a  number  of  point*,  and  so  does 
damage  to  each  individual  point.  Brass  aleoia 
"  greasy  "  nature,  and  so  causes  leea  friction. 
""  quite  right  not  to  put  more  than  ji --■  — 


pressure  on  them  to  prevent  jumping.     Thed 

-'f  putting  a  spring  on  end  of  spindle  I  com 
ijghly  Ingenioua.     It   ooonrred    to  me    the  c 


,  when    considering    how    beat    t_     __. 

..lector  to  dide  under  brushes,  which,  aa  1 1 
I  told  yon,  is  of  great  service  Id  preventing  ru 
of  collector. 

Aa  to  lobriomt— vaaeliue  ia  all  right;  b 
would  molt  strongly  dissuade  yon  from  i 
Macklaed  aa  a  lubricant.     Being  an  excellent 

Inctor,  it  is  very  apt  to  oanie  a  short  circuit,  a 
you  use  much  of  it,  or  if  it  gets  imbedded  bet' 
collector  ban,  yon  are  almost  ante  to  have  trt 
before  long.  Hive  yon  tried  "  French  cbal 
It  ia  of  an  exceedingly  greasy  nature,  and  by  i 
a  Bat  dip  you  can  easily  apply  it  inat  where 
wanted — viz.,  wherever  you  see  bright  rings  f 
ing.  Do  I  underatand  that  your  brushes  pre* 
on.  as  in  most  modern  mschiuea  ? 

Gov 


HINTS  TO    XBVBNTOBB. 

[28734.] — As  so  many  of  your  readers  are 
inventive  tum  of  mind,  perhaps  seme  of  thei 
answer  the  following  queries  :— 

Fruit-growing  must  become  a  national  ind 
hefois  wa  can  hope  to  see  our  farmer*  agaii 
mancntly  prosperous.  Ths  future  of  British 
culture  is  to  be  in  ths  hands  of  small  cultiv 
aa  it  ia  on  tbe  Continent.  Fruit-growing  h 
still  in  it*  infancy,  and,  except  for  producing 
and  perry,  apple  and  pear-growing  h 
been  attempted  in  thia  country  on  any 

There  are,  however,  two  objections  of  a  res 
practical  character  that  can  be  solved  gred 
probably  by  mechanical  appliance*.  Thssa 
that  fruit- blossom  is  frequently  destroyed  t 
frost,  and  a  ysar'a  crop  ia  thua  lost  in  a 
throughout  a  whole  district  for  the  want  of 
saaily-applied,  cheap,  and  effective  protection 
our  early  spring  froata,  Th*  aaoond  mat) 
national  momsnt  ia  that  of  p 
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On  the   Extended  Plan*  of  the  Equator. 
Figaro  round   are  Hour  Me  rid  i  in  i  of  Longitude. 
Pole,     a,  inn  tit  winter  solstice.     4,   inn  it  the  Equinoxes,     c,   sun   at   summer  aolstim 
J,  boundar y  of  light,  or  day.    All  t be  other  put  of  plus,  threo-1  otirthe,  darkness,  or  night. 


ting  oar  oberry-trees,  in.,  before  they  can 
ed,  and  (by  similar  methods,  probably) 
I  the  fruit-buds  from  the  email  birds 
e  autama  aad  winter.  Not  only  oar  bash 
:e  oomnta  and  gooseberries,  bat  plarai 
s,  are  very  seriously  crippled  by  imall 
this  way.  Until  we  get  the  natural 
I  the  "  divine  dexterity  of  the  hawk  "  ri- 
«t  and  reatored  by  tbe  abolition  of  game- 
te mmt  get  artificial  tubatitutea.  Herti- 
u  ao  far  in  these  two  mattera  reaped  no 
ram  the  advance  of  engineering  skill  or 
itiona  of  applied  meohan ice.  To  get  fruit- 
in  oar  orchards  protected  from  frost  we 
back  neon  natural  protections  like  jute 
■Eging,  as  it  is  called,  which  can  be  got 
iqnara  yard.  Probably  a  mneh  cheaper 
•a  be  suggested,  and  tbe  beat  way  of  fix- 
atarial  to  prevent  the  damage  from  winds 
dealt  with.  The  keeping  off  nooks  of 
be  done  by  means  of  noise,  or  by  in- 
>bs  of  thread,  or  by  wi  nd  mills  fist  would 
i  nocks  of  atarlinga  and  also  smaller  birds, 
ic  practical  application  of  some  snob  pro- 
s  these  that  I  would  especially  invite  tbe 
of  Inventore.  These  evils  are  real  anJ 
all  familiar  with  f  rait  districts.  Wh 
;ive  us  any  real  patent  remedy  will  be 
wnefactor.  W.  S.  Manning-. 

mils,  Vanbrugh-hill,  Blackbeath,  S.E., 
Hay  21. 

?LAT    EABTH  IMPOSSIBLE. 

l  pa 

id  all  he  oould  aay  was, ' 
said  nothing  in  my  replj 
ng  to  his  theory  aa  is  aa'd  on  this  leaflet, 
t  liberty  to  publish  it  (it  never  haa  been 
lie),  and  I  think  ita  publication  would  do 

opounders  of  the  Flat  Earth  theory, 
that  the  sun's  ligbt  doea  not  extend 
i°  from  the  equator  at  the  time  of  the 
>,  are  obliged  to  keep  his  illuminating 
in  ttaoee  limit*.  The  world,  it  is  well 
half -enlightened,  and  that  tbe 
-■  =  '■-        *  J— m  the  point 


and  froi 


ann  ie  vertical.     Not  at r 

a  in  diameter.  With  tbe  North  Pole  in 
<  of  this  plana,  the  extended  tenth  4,000 
1  it,  and  the  Equator  midway  between, 
of  light  cannot  reach  farther  than  2,000 
n  the  point  where  the  inn  la  vertical; 
tly  only  one-fourth  of  inch  a  plana  nan 


be  enlightened  at  one  time.  The  area  of  a  circle 
whose  diameter  is  4,000  miles  oontalna  but  one- 
fourth  the  number  of  iqnara  miles  that  another 
doea  whoae  diameter  is  8,000  milea.  On  the  Bur- 
floe  of  a  sphere,  each  aa  the  earth,  tbe  number  of 
square  miles  is  200,000,000  ;  but  on  a  plane  of  the 
same  diameter,  there  are  only  50,000,000  square 
milea.     To  contain  the  same  area  aa  the  world,  tbe 

Elane  should  be  16,000  milea  in  diameter,  and 
3,000  milts  in  circumference.  Aa,  than,  this  circle 
of  ligbt  of  2,000  milea  radios  take*  24  hours  to  com- 
plete one  circuit,  there  must  be  two  days  and  two 
nights,  each  of  about  six  boara'  duration,  every  24 
heurs  on  a  flat  earth  1  The  earth  fiatteners  aay 
that  "the  bub's  altitude  at  all  seasons  of  the  year 
ii  900  miles,  and  that  it  acta  by  means  of  per- 
spective." This  cannot  be  trao,  far  the  tun 'i  ap- 
parent diameter  ii  not  diminished  when  tatting, 
and,  further,  the  inn  haa  bean  seen  again  the  same 
evening  liter  it  haa  set.  They  alto  aaaart  that 
"  the  sun  travela  from  rut  to  weat  900  miles  an 
hour,  and  that  it  enlargaa  or  decreaaei  ita  orbit, 
north  or  tenth,  900  milea  in  60  dm."  The  whole 
increase,  therefore,  in  183  daya  (the  time  between 
the  longest  and  shortest  davi),  ia  2,746  milea,  con- 


sequently tbe  sun 
offin  midwinter 


Of« 


t  ought  to  be  mncb  diminished 

ot.     It  ia  actually  larger.     Ita  motion  must   be 

-J     >-  -'   — ,  tb.ii  ia  not  the  caw. 

_     lay,  it  it  tbe  tame  in 
Tbe  earth   cannot  be  a 


FLAT  BABIH. 
[28796.]— I?  "  Sigma,"  »  E.  L.  GL"  and  other  of 
my  opponent!  can  oondesoend  to  exhibit  inch  pitiful 
cowardice  ai  only  to  address  themselves  to  thoaa 
journals  which  thty  know  will  be  uloaed  tgainit  my 
replies,  how  can  they  wonder  that  modem  loienae 
ii  being  daily  more  and  more  regarded  with  angry 
derition  and  themoit  unbounded  contempt  by  every 
honest  and  impartial  truth-taeker  ?  And  those 
periodicals  that  land  themselves  to  anoh  unjust  in- 
fluences, or  allow  thtmstlvBt  to  be  bullied  by  anoh 
cowardly  oorraapondenta,  are  a  diagrace  to  British 
journalism,  and  have  no  right  to  call  themselves 
Englishmen.  J  cannot  undtnttnd  each  mental 
slavery.  Why  doea  not  the  "  K.M."  aay  at  one*  it 
haa  no  sympathy  for  anything  but  knavery  and  Ilea. 
No  editor,  unleee  he  bad  forfeited  all  self  -respect, 
oould  lend  himself  to  inch  dastardly  behaviour. 
This  is  not  tbe  first,  or  second,  or  third  time  the 
"  E.M.."  haa  been  guilty  of  this  offensive  and  un- 
generous   behaviour.      Very    many    who   do    not 


John  Hampton. 
[This  fi  tbe  last  word  we  will  insert  on  this 
matter.  We  have — much  against  our  own  con- 
victions and  the  repeated  remonstrances  of  numer- 
ous readers  and  contributors  —  allowed  Mr. 
Hampden  apace  once  again — not  in  the  hope  that 
ha  would  be  convinced,  but  that,  by  the  exhibition 
of  his  own  inability  to  answer  ■  plain  question, 
any  Ignorant  people  who  are  liable  to  be  influenced 
bv  his  balderdash  might  r*  warned.  Aa  ntnal,  Mr. 
Hampden,  driven  into  a  corner,  slinks  off,  vomiting 
a  torrent  of  foal  language. — ED.] 

IHB  IBOSOELM  TBIASQLH. 
[88797-1- IF  "1*  S."  P«"*r  *«766)  niideretande 
the  differential  caloulua,  he  will  see  this  worked 
out  by  mother  correspondent— "  J.  R.  U.,"  p.  284. 
The  figure  given  appears  to  be  correctly  drawn  and 
the  working  correct.  Ha  will  there  find  that  an 
equation  ia  obtained  from  which  we  can  End  the 
value  of  the  half  angle  at  apex— it  ia  iin.i  B  + 
tin.  6  n  1,  By  rolving  this  quadratic,  we  get  sin.  0  - 

yb~  \  which  gives  an  ingle  of  88°  Iff  22-1",  and 
the  angle  at  hat*  will  ba  61°  49- 876".  I  have  had 
to  quote  this  from  "E.  L.  Q.'s"  letter,  "  Cheopa 
and  his  Pyramid,"  p.  279,  as  my  tables  do  not  go 
near  enough.  If  "  L.  S."  cannot  work  the  caloulua, 
and  will  draw  two  triangles,  one  with  tha  above 
angle  at  bast,  and  another  with  the  angle  60s,  he 


triangle  will  exceed  that  In  the  latter  by  m< 
one-third  of  an  Inch. 
Bath.  K.I.OJ. 

"FOBOB"     ASI)     i 
— EVOLUTION  - 

Dixsuraio&Ts. 

[28798.]— I  READILY  seoapt  the  disclaimer  of 
"  F S..  A.h.,"  page  2oo,  aa  to  the  meaning  of  his 
remark!  on  page  218  :  but  neither  Mr.  Clodd,  nor 
anyone  elie,  u  justified  in  defining  well-known 
terms  inoorreotly,  for  any  purpose  whatever,  and, 
as  "  Dublieneis,"  page  282,  very  pertinently  r»- 
remarks,  no  one  would  object  more  ttrougly  to 
incorrect  definition!  of  astronomical  terms  than 
"  F.R.A.S."  himself.  Force  and  energy  are  things 
having  certain  physical  dimensions,  and  Mr.  Clodd 
haa  no  more  right  to  define  them  in  other  ways 
than  1  have  to  define  an  oil  ipse  si  a  cm 
ated  by  a  point  on  a  circle  rollin, 


from  Mr. 

utterly  ignore: 

ting,  and  which  rt 


together, 


Dured  . 


articles  01 


This    definition,    to   put  it 

i ;  and,  to  put  it  strongly,  Is 


ethereal    medium," 
mildly,  ia  income 

absolute  nonsense. 
I  read  with  much 

j.t.  U*m*,K 

organi  are  not  all  tc 

■appose.  It  it  laid  that  a  child,  reading  the  nioe 
inacriptiona  on  the  tombetonee  in  a  churchyard, 
asked  ber  mother  where  all  the  wicked  people  were 
buried ;  and  on  reading  the  specifications  of  differ- 
ent organs,  I  have  often  wondered  where  all  the 
bad  organi  are  placed.  The  organ  in  St.  Jaquea, 
Brussels,  ia  a  re  mailable  instrument;  it  ii  very 
"    T  16ft,  itopa  out  of  2d  total.     The 


absence  of  a  . 

see  mi  rather  unsatisfactory. 


i    from   the   awell  organ 


l  stop  called 


is  rather  unsatu factory.     There  is  a  at. 

Pyramidon  described  in  Hopkins: 
correspondent  of  "  Ours  "  ever  met  with  a  speci- 
men ?  Ita  peculiarity  was  the  production  of  notes 
of  low  pitch  from  short  pipat.  The  organ  in  the 
Presbyterian  Church,  Baltimore,  described  .in 
letter  2S774,  is  very  deficient  in  the  pedal  depart- 
ment ;  three  pedal  itopa  are  far  too  few  to  form  a 
proper  baas  for  30  manual  stops.  More  pedal 
stops   and    fewer  mechanical  contrivances  would 

"  Satine  "  (letter  28769)  haa  given  an  exceedingly 
■y  of  the  views  held  by  differs!  ' 


ti  of  ■'  Oun 


.    Thet 


their  own 


far  is  I  know,  only  on  the  legends  of  a 

"'     members  of  which,  according  to 

it,  were  iteeped  in  superstition. 


counterpart  in  the  practices  of 

of  the  present  day.     All  aoiantitio  research  ia  dead 

against  the  theory  of  a  separate  creation  of  each 

Eoies  ;  and  there  ia  no  mora  real  reason  to  assume 
existence  of  a  special  principle  of  life,  than  to 
poatnlste  the  existence  of  a  special  principle  of 
Bweatnau  in  augar,  bitterness  in  quinine,  or  sour- 
ness in  acetic  acid.  Science  haa  produced  com- 
pounds, the  artificial  manufacture  of  which  was 
formerly  regarded  as  irapoiiible,  and  there  la  no 
veatiga  of  a  reason  to  draw  a  trash  line  at  uroto- 

I  eoaroely  agree   with  "  Wolfenbilttel  "  Qetfatt 
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28779)  in  hi*  ridicule  of  the  advanced  men  in 
mathematics.  It  ia  no  donbt  true  that  we  are  (at 
least,  I  am)  incapable  of  forming  a  definite  idea  as 
to  space  of  four  dimensions ;  bat  then  it  is  toler- 
ably oertain  that  creatures  living  in  spaoe  of  two 
dimensions  would  be  utterly  incapable  of  grasping 
the  conditions  of  existence  in  our  ordinary  space, 
and  so  onr  incapacity  to  oonoei ve  the  fourth  dimen- 
sion does  not  really  prove  anything.  In  solid 
geometry  the  "traces  of  lines  are  points,  the 
traces  of  planes  are  sines,  the  trace  (oommonly 
called  section)  of  a  solid  is  a  plane,  and  it  may  be 
that  our  solids  are,  so  to  speak,  the  "  traces  of 
things  existing  in  four-dimensioned  spaoe,  but 
what  these  things  are  we  do  not  know,  nor  are  we 
likely  ever  to  know.  It  is  a  pity  that "  Wolf en- 
btlttel "  has  seen  fit  to  make  fun  of  the  terms  used 
by  the  advanced  school  in  mathematics.  It  may 
be  that  he  does  not  know  what  an  "  octodeoadio 
skew  invariant "  is :  but  that  is  no  reason  why  he 
should  ridicule  it.  The  little  knowledge  I  have  of 
science  has  at  least  taught  me  not  to  make  fun  of 
the  branches  I  do  not  understand. 

Wa  John  Grey,  P.O.8., 
Newcastle-on-Tyne.  Analytical  Chemist. 


IMPOSSIBILITY  OF  MANKIND  BEING 
DBBIVED  FBOM  OMB  COMMON  AN- 
CBSTOB. 

[28799.]— PEOPLE  who  believe  that  all  mankind 
are  descended  from  one  common  ancestor — namely, 
Adam — have  one  great  difficulty  to  overcome, 
which  I  give  below.  If  you  take  a  pair  of  pigeons, 
or  rabbits,  or  any  animal,  and  breed  them,  pairing 
their  offspring  generation  after  generation  without 
the  admixture  of  any  foreign  family,  the  progeny 
become  small  and  stunted,  and  finally  their  repro- 
ductive organs  wither  up.  This  is  the  effect  of 
too  close  interbreeding.  The  same  applies  to 
plants.  If  the  stigma  of  the  flower  has  received 
only  the  pollen  from  its  own  anthers,  then  the 
seedlings  are  poor.  This  does  not  include  those 
extraordinary  fast  breeders,  rats  and  guinea-pigs. 
But  slow-breeding  man  could  not  have  come  from 
one  common  parent ;  Adam*B  progeny  would  have 
become  pigmies,  and  finally  have  withered  up.  But 
when  we  oonsider  that  man  assumed  his  form  by 
gradual  improvements  on  some  unknown  progeni- 
tor, then  there  would  be  no  necessity  for  close 
interbreeding ;  but  each  one  would  have  a  choice 
of  many  slight  varieties  to  pair  with,  and  so  a 
cross  would  be  produced,  the  outcome  of  whioh 
would  be  a  family  of  strong  young.         Satin*. 


EVOLUTION. 

[28800.]— I  HAVE  always  thought  the  Evolu- 
tionists hold  the  strongest  side.  How  few  of  their 
opponents  have  ever  seen  a  real  live  Bushman. 
in  all  his  primitive  repulsiveness  ?— a  speoies  of 
Homo,  nesrly  extinct,  by  his  own  unmitigated 
savagery  in  the  destruction  of  Dutch  cattle  and 
their  owners  ;  his  deadly  envenomed  arrows,  pre- 
pared from  snake  poison?  proving  inferior  to  the 
white  man's  leaden  missiles.  Again,  have  many 
men  studied  the  connecting  links  in  the  physiology 
of  man  and  the  anthropoid  apes  ?  I  cannot  venture 
on  so  delicate  a  subject  in  these  pages  beyond 
hinting  that  the  periodic  functions  and  sexual 
diseases  of  both  closely  correspond — alone,  I 
believe,  in  the  whole  natural  kingdom.  Our 
savoury  esculents  and  our  favourite  flowers  are  the 
much-changed  offspring  of  combined  culture,  selec- 
tion, and  adaptability  to  soils  and  climes — most 
men  know  this  fact. 

Years  ago  I  met  with  a  very  interesting  book  by 
an  American  author  called  (if  my  memory  serves 
me)  "  The  History  of  Man."  a  work  whioh  gave 
me  many  new  ideas  on  ethnology.  Bos. 


[28801.]— The  want  of  evidence  to  show  that 
mankind  were  ever  in  anyway  different  from  what 
they  are  now  applies  with  equal  force  to  all  living 
nature,  so  that  it  is  hard  to  see  where  the  evolu- 
tion comes  in,  and  still  harder  to  see  of  what  benefit 
it  would  be  supposing  it  did,  as  practically  speak- 
ing it  is  this  very  stability  that  enables  men  to 
pursue  their  business  avocations  with  confidence. 

The  "  hairy  ancestor  "  will  have  to  take  a  "  back 
seat,"  as  even  his  friends  are  now  beginning  to  be 
ashamed  of  him.  I  don't  know  where  "  Satine  " 
got  his  cock-and-bull  story  about  the  hairy  foetus  ; 
it's  a  story  that  has  been  refuted  over  and  over 
again ;  but  if  he  wishes  to  have  a  very  full,  clear, 
and  reliable  detail  in  regard  to  fasts  in  this  ana 
other  cognate  matters  connected  with  man  and  evo- 
lution, "  Satine "  will  find  it  in  the  "  Law  of 
Speoies :  an  Exposition  of  the  Fallacies  of  Evolu- 
tion," by  Edward  Poulson,  Licentiate  of  Mid- 
wifery, of  the  Rotunda,  Dublin.  It  will  give  him 
a  solid  basis  upon  which  to  work.  People  born  now 
and  again  covered  with  hair  are  always  more  or  less 
edentulous,  whereas  all  other  animals  have  their 
full  complement  of  teeth. 
The  diScrencc  in  the  hair  of  a  man  and  all  other 
MBimmls  ia  bo  mtrked  Mnd  diatinot  that  the  dealers 


in  hair,  fur,  wool,  Ac,  have  no  difficulty  whatever 
in  telling  whioh  is  which,  as  also  what  part  of  the 
world  it  may  have  come  from.  In  regard  to  the 
four  specimens  of  hair  and  "  Satine 's  "  query,  I 
could  not  give  him  any  better  answer  than  is  sup- 
plied in  his  own  sketch,  as  he  cannot  but  see  that 
although  the  "  bowls  "  form  the  basis  in  each,  the 
arrangement  of  the  "  bowls  "  and  length  of  tube  are 
radically  different  in  all  four,  and  as  this  difference 
is  permanent  in  each,  it  follows  that  experts  with 
the  microscope  in  the  study  of  hairs,  <fcc,  can  give 
their  evidenoe  in  a  oourt  of  justice,  and  it  would 
make  all  the  difference  if  evolutionists  oould  do  as 
much  with  their  theory.  I  quite  agree  with 
"Satine"  as  to  his  "three  sets"  who  write  to 
"  Ours  " ;  but  his  third  has  a  remarkable  likeness 
to  the  old  doctrine  of  ohance,  and  his  saving  clause 
of  "  a  law  as  yet  undiscovered,"  don't  make  it  any 
better.  A  study  of  Herbert  Spencer's  "  First 
Principles  "  would  do  no  harm.  Dens. 

OLIVE  TBEES,   AND  EXTINCTION   OF 
THE  FITTEST. 

[28802.1—1  DID  not  insinuate, as  "J.  R."  thinks, 
p.  282,  that  Noah's  dove  finding  a  leaf  proved 
"some  land  had  not  been  submerged."  Can  nobody 
see  that  deluged  and  submerged  are  two  things? 
What  I  have  insisted  is  that  nothing  implies  any 
land  now  dry  to  have  been  submerged  since  Glacial 
times,  unless  Moel  Tryfan  and  similar  upheavals 
quite  local.  All  oountries  that  the  Flood  sub- 
merged I  hold  to  be  still  sea-beds;  and  that 
Armenia  rose  a  few  months  later,  probably  for  the 
first  time  (but  perhaps  not). 

Such  "  submergences  "  as  "  Sigma  "  invents, 
sudden  enough  not  only  to  drown  animals,  but 
extirpate  whole  species,  may  be  just  conceivable, 
but  unproven  and  highly  improbable  ;  and  yet  far 
more  so  to  extirpate,  as  we  find  to  have  happened, 
the  majority  ox  quadruped  speoies  everywhere, 
especially  all  the  biggest,  and  in  most  islands  (as 
"Sigma  says  in  New  Zealand)  every  speoies 
whatever.  Indeed,  poor  Darwin's  denial,  at  the 
end  of  the  "Origin  of  Speoies,"  that  any  cata- 
strophe, in  all  geologio  time,  ever  "  desolated  the 
world  "  in  that  absolute  sense,  or  any  larger  land 
than  New  Zealand,  may  even  some  day  be  demon- 
strable. 

Whether  olive  trees  oan  live  under  water  (and 
sea-water)  197  days  is  quite  a  separate  question. 
"  J.  B."  should  have  corrected  my  *'  164th  day,"  as 
Genesis  makes  it  the  197th  when  the  leaf  was 
brought,  or  at  least  195th,  if  we  assume,  as  I  do, 
that  the  ark  floated  really  only  148,  or  five  exact 
lunations,  but  the  first  few  score  hours,  being 
totally  dark,  were  mistakenly  held  to  have  been 
two  days  more  than  really  elapsed.  The  Hindoo 
account  dwells  on  those  dark  hours  as  a  "  whole 
night  of  Brahma";  while  Gen.  viii.  22,  by  pro- 
mising that  "day  and  night  shall  never  oease," 
implies  that  they  lately,  as  well  as  "  seed  time  and 
harvest,  and  summer  and  winter,  and  cold  and 
heat,"  had  been  interrupted.  The  dates  of  ground- 
ing and  the  dove's  first  and  second  flights  are 
important  if  no  others,  because  these  three  were 
prophetical.  The  ark  grounded  the  17th  of  Abib, 
the  day  that,  after  more  than  81  centuries,  was  to 
be  the  first  Easter  (day  also  that  Moses  crossed  the 
Bed  Sea),  and  the  two  later,  though  no  noted  days 
with  the  Jews,  were  to  be  so  to  us.  Noah  was 
aground  40  days  when  the  raven  went,  he  having 

E or  haps,  as  all  other  accounts  tell,  sent  various 
irds,  but  this  was  the  first  to  stay  away,  on  either 
the  40th  day  or  41st.  This  is  either  Ascension 
Thursday  or  the  day  after  it,  both  equally  fitting 
(Acts  i.  3).  On  the  dove's  return  that  evening, 
Noah  waited  "  yet  other  seven  days,"  so  that  her 
second  return  with  the  leaf  was  either  47  or  48 
from  the  grounding.  Now,  the  most  natural  sense 
of  Acts  ii.  would  date  the  events  of  that  chapter 
the  60th  day  from  the  Gruoifixion,  or  only  48 
from  Easter.  St.  Luke  nowise  hints  at  its 
being  a  great  Jewish  feast,  the  6  th  of  Si  van, 
falling  that  year  on  a  Saturday,  and  the 
way  they  acted  almost  implies  it  was  not 
their  Sabbath.  Our  calendars  assume  it  the  day 
after,  but  the  Friday  before  is  more  likely — 
namely,  "  the  fiftieth  "  of  those  days,  "  the  third  " 
of  which  had  been  mentioned  as  that  of  Christ's 
rising.  Noah  grounded  on  what  would  now  be  the 
third  day  of  the  Hebrew  Passover,  parted  with  the 
first  saved  animal  on  the  43rd,  and  received  the 
leaf  the  60th.  Christ  rose  the  third  day  of  the 
Passover,  ascended  visibly  the  last  time  on  the 
forty-third,  and  sent  the  gift  of  tongues  the  fiftieth. 
As  for  "Sigma  "  assuming  the  torrents  oontinued 
violent  "  many  days,"  not  a  word  implies  the  whole 
downpour  may  not  have  fallen,  as  the  Izdubar 
tablet  makes  it,  in  six  days,  or  in  two.  The  less 
the  time,  the  greater  the  denudation,  whose  enor- 
mous effeots  we  see ;  and  the  prediction,  "  I  will 
cause  it  to  rain  40  days,"  was  nardly  so  much  a 
warning  as  a  promise  that  by  the  40th  day  all  dis- 
turbance would  be  over  and  calm  restored.  The 
42nd  they  saw  a  new  moon,  and  this  we  find  in  Sir 
J.  Hersohel's  "Outlines'*  (Art.  926)  the  day 
I  Abulhassan  Kusohiar  (whose  ohronology  he  had 
I  some  good  reason  for  choosing)  fixed  as  the  Deluge 


\ 


seal 


era.  It  is  probably  about  then  that  the  junior*,  if 
not  all  those  in  the  ark,  first  saw  a  rainbow ;  for  I 
hold  it  pretty  certain  that  the  spot  where  it  had 
been  built  was  where  Ham  afterwards  fnnaisa 
Thebes,  where  people  may  now  live  to  his  agt 
without  seeing  one,  as  the  last  recorded  show 
was  in  1837.  s  Sigma  "  may  call  that  more  " 
omniscience,"  but  it  is  not  a  bit  mora  ku 
how  many  poles  the  earth  has,  or  whether 
Australia  be  the  bigger  land,  than  whether 
climates  would,  if  there  were  but  90  per  oast  of 
the  present  fluids,  be  glacial  or  not. 

If  he  den't  like  the  phrase, u  obvious  non-eurvifil 
of  the  fittest "  quadrupeds  "  on  any  landdisooaneetsi 
from  Asia,"  why  not  tell  us  the  land  so  disconneetei 
where  he  thinks  the  fittest  survive  ?  On  Australia, 
according  to  K  the  ridge.  Wood,  McCoy,  J.  B.  (Harks, 
as  well  as  America  ana  all  islands  by  other  autho- 
rities, those  that  throve  best,  or  now  do  when  re- 
introduced, are  found  indeed ;  but  instead  of  alivt, 
only  fossil  in  the  drift-gravel  or  in  bone-eaves. 

As  he  asks  to  be  informed  why  the  Flood  earrjei 
the  poor  Asiatio  mammoths  (like  timber,  see.)  noreV 
wards,  a  glance  at  a  globe  or  map  (not  Meroatori) 
will  show  him  that  all  the  waters  of  moat  of  Ash 
now  reach  the  Polar  circle.  Why  should  duavisl 
ones  flow  a  different  way  ?  The  globe  was,  ss  at 
says,  "  immersed  in  condensing  vapour,*'  bat  set 
condensing  by  cold,  only  by  gravity,  and  equally  m 
cold  or  hot  parts ;  and  even  were  it  not  so,  the  wstsr 
would  not  flow  up-hill.  Things  swept  withis  tat 
Arotio  circle  (and  some  far  within),  but  22  dsjs 
before  its  midwinter,  whether  by  cold  or  hotwatev 
sunk  in  mud  that  quickly  froze,  and  haa  never  saw 
thawed.  2.1*0. 


NATUBB   OF   MOUEOTJLB8. 


[28803.]— A  MOLECULE  is  said  to  be  indiriosb 
by  mechanical  means ;  it  is  said  also  to  have  as* 
nitude,  for  someone,  I  think,  has  calculated  taaftf 
a  drop  of  water  were  magnified  to  the  sist octal 
earth,  the  molecules  in  it  would  appear  of  tat  aw 
of  orioket  balls.  Magnitude  and  mdivisibunyaa. 
directly  contrary  to  one  another.  L,  for  mysa% 
cannot  conceive  anything  so  small  that  it  dsiss) 
be  divided :  it  must  be  infinite — i.e^  then  k  m 
end  to  dividing  it.  I  have  been  think' 
upon  this  lately,  and  have  arrived  at  the 
theory : — There  are,  by  the  way,  many  a 
ents  who  object  to  theories,  and  emnot  set  1st 
of  them.  A  theory  tries  to  account  tor  a 
class  of  natural  phenomena.  Next  week, 
year,  comes  another  theory  which  annihilate) 
old  one  because  it  oan  account  for  a  larger  * 
facts.  This  goes  on  until  a  theory  c 
aocounts  for  every  f aot  in  that  class  of 
then  it  becomes  a  law;  but  if  uno 
theories  become  at  length  absurd, 
practical  opposition  that  theory-mongers 
go  on  to  my  idea,  whioh,  to  some,  may  i 
absurd ;  but  there  is,  I  think,  no  impostihilHr 
it,  and  it  also  is  a  mean  between  moleculat ' 
magnitudes  and  their  being  infinite. 

As  stronger  and  stronger  telescopes  art 
made,  so  more  and  more  start  become 
therefore  we  may  safely  conoude  that  the 
is  infinite.    At  any  rate,  taking  the  stars ' 
eleventh  magnitude  as  constituting  the 
even  then  the  earth  is,  in  comparison,  bat  a 
dust  speck ;  while  if  we  go  on  to  the  start  si 
twentieth  magnitude,  then    the    earth  4 
into  the  siae  of  the  traditional  molecule, 
going  still  further  to   the  thirtieth 
then   the   whole   solar    system    beoomet  H 
moleoule.    Thus  what  the  solar  system  is  to 
universe,  including  only  that  portion  of  it 
ia  visible  through  extraordinarily  good  tsh 
may  not  a  molecule  in  the  same  manner  b 
earth  ?    I  see  no  difficulty  in  conceiving 
state  of  affairs.    The  only  difficulty  is  the  ■ 
for  it  seems  strange  that  a  lump  of  tltflyjtTi 
stanoe,  should  contain  millions  and  inullo* 
worlds — many,   probably,    inhabited.    Bat 
pigmies  these  inhabitants  matt  be  to  ss, 
their  worlds — nay,  their  solar  systems   staa 
seen  separately  to  us  1    Many  will  think  thai 
in  the  extreme,  and  worthy  only  of  a 
dreamer ;    but  it  is  no   mora  extravagant 
thinking  our  world  ia  the  only  inhabitant  tf 
habited  one  among  the  millions  we  ean  tt»l 
fine  night.    On  the  other  hand,  we  stay 
the  gigantic,  and  try  to  conceive  that  our  ^ 
but  a  molecule  of  one  huge,  immense  wjauj 
which  the  whole  visible  universe  is  bat  a  day 
water  or  a  grain  of  sand.  T 

Now  for  the  second  part  of  my  theory.  1 
mentioned  above  that  a  solar  systesi  sobj 
moleoule.  What,  then,  constitutes  aa  atosi 
a   world !     Thus,  then,  in  my  theory,  t 
affinity  resolves  itself  into  gravity,  molteaUr 
being  merely  the  force  which  keeps  totttsn' 
But  many  will  object  that  an  atom  is  sa 
and  cannot  be  made  np  of  two  or  mors  'L~ 

Well,  most  of  the  worlds  in  oar  solar 
one  predominant  element  ia  them,  jam  _ 
has  oxygen  predominant,  the  »»»hyeT0|ta;  "J 
fore,  the  earth  would  aot  aa  am  stoat  "LJJC 
and  the  sun  as  an  atom  of  a^a^ataaV  Tattaw 
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JBNGLIflH  KBGEUJtTO  AND  WORLD  OF  flWMKgh  «tt  l£ltt 


b  our  solar  ijitem  it  a  molecule,  is 
complex,  baling  as  many  atoms  in 
planed.  The  planetoids  probably 
a  act  in  any  way  an  bodies  outside 
ihether  chemical  or  physical.  Tbe 
eltment  would  either  aoaiiat  of  two 
mare  probably  of  one  oentral  ian 
i  several  smaller  planets  revolving 

■  u  tbe  central  body  or  atom,  but 
ilaaeti  having  tbe  same  elemeutpre- 


e  condition  of  tbe  universe  visible 
>y  the  giants,  of  whose  world  onrs  is 
,  is  that  of  a  glowing  liquid,  Cot  tbe 
If-repellent  as  tbe  molecules  of  a  gas 
ey  close  enough  to  constitute  a  solid, 
also  glowing ;  therefore,  I  imagine 
irte  is  in  tbe  state  of  melted  iron, 

J  getting  oool. 
e  or  solsr  system  to  be  magnetic  it 
have  all  tbe  axes  of  its  worlds,  or  at 
hem,  parallel,  and  also  all  the  pules 
isation,  say,  that  of  tbe  north,  point- 

iiiii^uctic  to  outward  things.    There 

eve.    I  give  them  below. 

that  in  tbe  sun  hydrogen  preponder- 

ly  not  be  so,  for  we  have  never  seen 

itwhatwe  can  see  ie,  that  tbe  pre- 

bydrogen.     The  inside  has  no  action 
a  ball  of  lino  it 


e  of  gold,  a 


igether 


t  of  t< 


ie  two  worlds  would 
generate  immense  beat,  bnt  appre- 
ieltes  only,  and  by  this  beat  would 

i.id  be  rcaohed-nameiy,  that  there 
central  atom  or  son,  and  revolving 

Influent*,  hurled  out  of  its  body  by 


km:;  ib 
.ed  for 
infinitely    tiuv 

,  at  I  belif 


the  end  of  my  theory, 

ithinL'  wu  especially 

od  him  alone.    If  we 

world    is  com- 


n  the  notion  that  ours 
inhabited  world  in  the 
is  generally  considered 


I*   AND    FORCING  FANS. 

I  taking  the  water-gauges  at  inlets 


ei,f  density,  or,  -jy,  r,f  -jn-'.'-j Jm.  ,.f 
Lift,  of  -.viler  column.  In  tbe  inlet 
d,  and  in  the  outlet  compressed — 
kindly  say  how,  in  i-;l:Il  cj«e,  reduced 
r.in,,r>  .ir.iN.j.fttitii.'  volumes?     Let 

iter  i'i-ji.".isiu.  ot  mercury,  or  irj-..:,. 
Lih),  area  of  parage  ltij.fr.,  tlun 
.e  air  entering  this  passage  will  be 
tper  second  =  10,191ft.  per  minute 
ches),  and  vuluuie  -  iLi.l'Jl.'.ft.  per 
i  so    conditioned  (attenuated)   air. 

di'r;;,;u-|.(..i];uBage  of  the  lame  fan 
etaion  in  the  air  of  3  31in.  of  waiter 
ercury,  or  O-bUMU.  jxr  square  in.:!. ), 
tM«  being  O-TStq.t't.,  and  the  velo- 
i  calculated  by  same  rule  as  above, 
inn te,  and  volume   J.ottSu.ft.  uf  this 

'■' J'te'J'J)  iiir.     (July  very  (hurt 

J|UK-i.l.l.-ut  lift,  in  each  raie-is 
■ujp-seci i on ;il  con: riii't ions.  The  fan 
n  the  one  aide,  and  expels  freely  on 


d:fferenco    be 


fore    ln.lL 


-ifiS* 


rence  of  density 
;be  two  conditions  ;  but  can  thia 
arge  falling-oil  of  outlet  as  nam. 


nld,  by  so  doing,  the  difference,  as 
nade  up  (and  it  seems  to  me  doubt- 
be),  1  want  also  an  explanation  of 
the   deliver;    being  leas   than  ibe 


aspirated  quantity,  and  what  baa  become  of  the 
aspirated  air  not  accounted  for  by  the  diflerenoe 
of  densities,  and  the  measured  or  calculated  dis- 

N.B.— I  should  remark  that  the  fan  diao  is  com- 
pletely closed  in  bj  air-tight  casing,  and  that  there 
is  no  escape  of  air  except  at  the  proper  outlet. 

THE  K4ILW AY  SIGNAL  RETURNS. 
[28806.]— TUB  Board  of  Trade  Return,  o.  6,389. 
relating  to  the  signal  arrangements  and  systems  of 
working  on  the  3 1st  December,  1887,  has  now  been 
published,  and  it  is  satisfactory  to  find  that  con 
lid  arable  progress  hat  been  made,  as  shown  by  th< 
following  tabic* : — 


Hartley  anil  Oioke  plan*.  If  the  former  were 
altered  in  two  respect* — (1)  its  iiofiuii  velocity 
changed  from  three,  as  now, to  two,  as  Ibbbetson'e, 
and,  (2)  if  another  plane  of  wheels  wave  med  in  tit* 
train* — there  woold  remain  little  ohoioe  between 
them,  and  this  ahoiee  weald  be  a  question  of  posi- 
tion. When  used  on  a  table  (aits  vertical), 
Hartley's,  having  the  wheels  above  and  in  tight,  i 
mure  convenient,  and  as  generally  now  made,  with 
long  curvilinear  mortises,  fixing  wheels  i*  on  easy 

Bnt  "at 
■ 

if  erring  motion  from  ■ 
another),  a  serious  fault  in  curve  turning.  Thia  is 
alluded  to  in  the  "  Notes  on  tbe  Bpicyoloidal  Cat- 
ting Frame,"  pp.  107,  185,  Ac. 


The  inteblockisq  System.— Sum 

NO.  1. 

Number  of  oases  in  which 
anypattenger  line  isnon- 
neoted  with   or  oroased 

X  umber  nf  cases  in  which  the  usual  require- 
ments   of    the    Inspecting    Officers  of  the 
Board  ol  Trade  have  or  have  not  been  com- 
plied with  in  the  following  respect*: — 

L  1 

•1 

1 
I 

I 

< 

Concentration 
of  lignal  and 
point  levers. 

Interlocking 
of  signal  and 
point  levers. 

Addition   of 
safety    points 

goods     line* 
and  sidings. 

Have. 

Have 

Have. 

Have 

Have. 

Have 

England  and  Wales    

4JM     1,107 
767       237 
425  |     110 

18,158    '  6,986 
3,181      1,073 
1,307    !     284 

L's..v:r 
1,1*1 

2,310 
1,048 

9BB 

28,7-18 
4,192 
1,185 

2,089 
Ml 

1-'  I'ily 
2,871 
766 

i  ,x<:. 

Total,  United  Kingdom.. 

5,4.18     1,814 

22,046      8,1143 

:t3,8S8 

4,SS8 

ii.iij 

■i,o;>.; 

21,807    '2,693 

Tbe  requirements  of  the  Board  of  Trade  have, 
therefore,  to  a  very  large  extent  been  oomplieO 
with  j  but  sr  ill  the  levers  require  "concentration" 
in  4,353  oases,  and  "  inter-locking  "  in  4,096  in- 
stance* ;  also  that  2,593  pair*  of  safety  points  are 

With  regard  to  tbe  adoption  of  the  block  system, 
it  appears  from  the  summary  that  the  total  length 
of  line  open  for  passenger  traffic  on  ;iltt  Deo  tuber, 
1887,  waa  18,566  miles,  uf  ivhioh  14,812  sre reported 
as  being  worked  upon  the  obiolutc-  block  system. 
There  are  397J  mites  of  single  line,  upon  which 
only  one  engine  at  a  time,  or  two  eeapled  bontser, 
are  allowed,  thus  leaving  a  balance  of  tJIVt  mtlBt, 
which  are  still  worked  upon  inefficient  principles, 
and  require  the  introduction  of  the  absolute  block 

Thk  Block  System.— Sum  mask  No.  2. 


Total  length  of  Distance work'd 
"  vayopened    on    tbe    abso- 
passenger    lute  block  sys- 


England  and  Walt 
Scotland    


United  Kingdon 
Total  


Dnring  the  year,  the  use  of  the  "  Train  Tablet 
System  for  working  single  tines  has  been  further 
extended  :  instead  of  one  train  staff  for  each  section 
there  are  two"  tablets,"  one  at  each  end,  electrically 


nforti 


e  both  "  tablet 
t  of  the  Spagi 


system  uf  electric  looking,  and  tbe  collision  which 
followed  at  Devonshire -street  on  the  Metropolitan 
Railway,  will  probably  lead  to  greater  care  and 
attention  being  given  to  electric  apparatus. 

Clement  S.  Stretton. 

t  ..irr—    K'-.^iij     .r,    A    -...       ['■•■[    S  !■;■.';,■  .1 

Enginemen  and  Firemen. 
40,  Saxe-Cobnrg-street,  Leicester,  May  28. 

GEOMETRIC    CHUCK. 

[28S0G.]— "  AitATSUB  "  (letter  28713)  bears 
deserved  testimony  to  the  excellence  of  the  Ibbet- 
son  chuck ;  bnt  Its  superiority  is  mainly  dne  to 
the  perfection  of  the  workmanship  of  Messrs. 
Holtsspffel  and  Co. 

There  awmttiiing  to  be  said  in  favour  of  the 


A  similar  objection  maybe  made  to  the  "Cooke  " 
plan,  of  driving  a  small  wheel  by  a  large  one,  where 
the  transfer  of  motion  from  back  to  front  is  made, 
and  wheel  teeth  cannot  last  well  under  snoh  stress 
when  a  orown  and  spur  are  geared  together.  I 
have  designed  what  I  consider  an  improvement  on 
this  gear.  The  power  of  reversing  that  the 
"  Cooke  "  ohaok  has,  and  also  the  Hartley,  would 
be  valuable  if  possessed  by  the  Ibbetion  ;  it  is- 
quite  practicable  to  make  reveraer*  to  the  other 
parts  ot  the  "  Hartley." 

In  the  "  Cooke  "  chnck,  the  wheels  are  behind 
the  plate,  as  in  Ibbetson's,  but  badly  arranged  far 
table  use.  The  plan  alluded  to  in  my  l.-Uer,  2M2I, 
it  an  improvement  on  that  plan,  tbe  wheels  bains 
always  in  tight,  bnt  not  on  top  of  the  plate.  I 
cannot  make  it  clear  without  drawings,  and  have 
not  time  now  to  prepare  these,  bnt  hope  to  do  so 

Mr.  Howland's  accessory  train  (described  28621) 
may  be  applied  to  all  three  chucks,  and  as  it  cause* 
circulation  of  (an  integral)  curve,  will  be  found  a 

dv«ii:ii)[..'  addition, 

"      >w  the  first  Cooke  chunk,  made  about  1881, 


utdfro 


t,ot 


are  better 
oonstrncted,  bnt  not  yet  what  they  might  be. 

I  often  use  my  little  (Qowland)  chnck  mounted, 
on  a  table  instrument,  the  latter  made  on  a 
principle  described  in  (.be  <l,wrUrh/  Journal  of  the 
Am.  Mech.  Hoc.,  Nos.  21  to  24  i  bnt  my  instrument 
differs  widely  in  form  from  that  one,  and,  beside* 
the  movement*  of  that  one  make*  a  transverse; 
stroke  and  an  ellipsoidal  figure.  Any  of  these  may 
bs  distributed  over  the  curve  made  by  the  G.C.  ; 
this  produces  effects  often  not  to  bo  distinguished 
from  lathe  work,  when  the  E.  C.  P. and  spiral  train 
are  need. 

If  "Amateur"  reads  my  letter,  No.  28120,  in 
"  E.  M  "  18th  Nov.,  1887,  ha  will  tee  that  I  also  ate 
the  Ellipse  cutting  frame  (I  do  not  possess  the 
Epicyololdal)  and  spiral  train,  and  even  without  thc? 
O.  C.  produce  a  wide  range  of  norves  by  the  action 
of  the  surface  slide,  carrying  the  E.  C.  F. 

When  tbe  G.  C.  is  put  on  the  lathe,  then  the 
united  effect  is  often  very  curious  and  interesting. 

Tbe  saddle  was  added  to  my  lathe  for  the  purpose 


.■in,;  my  11 


Cooki 

The  little  ohnok 

and  I  spent  thri 


r*lk 


'fitting  it ;  a  work, 
i  acuuuua  than  wonld  have 
been  making  a  new  one;  I  bad  to  discard  nearly  all 
tbe  wheels,  and  the  beat  1  could  buy,  of  dealer* 
here,  were  not  entirely  satisfactory,  and  it  ie  for 

except    at  great  coat,  that  '  *- 


i  the  i 


...lly   = 


gggUBH  M3WHAM0  AMD  WORLD  OP  BQggOj  ;  No.  1,310. 


"AmaUnr"  don  not  describe  the  G0-y«*r-old 
cbnck  v*ry  clearly.  I  think  it  bad  a  fiied  (crown] 
Tth*el,  like  Bergeron'!  "machine  epicycloids ;' 
but,  unlike  that,  drove  a  pinion,  mounted  at  ths 
opposite  and  of  the  "eooentrio"  chnck  to  thr 
screw-handle  end,  and  ■  lore*  plaeed  at  tide  ol 
front  wheel  (which  wu  a  worm  wheel)  drove  thii 
through  e  connecting  wheel  or  two  to  vary  Telocity, 
the  Utter  on  the  and  of  tangent  sctew,  end  tht 
intermediate!  gearing  to  thii  ami  the  crown-wheel 
,'  — iads  high  numbers  of  loops  only,  and. 
'e  by  Holteapffel  and   Devi   *  ' 


IBS.. 

If  "  Amataur" 
I  will  send  him  a 


'itffi 


i*  address 


I  intended  making  a  let  of  drawing!  of  thii  in- 
strument for  the  page!  of  the  "  E.M." ;  but  the 
taak  ii  too  formidable  for  my  time  or  health  now, 
and  there  appear*  to  be  felt  so  little  interest  in  thii 
■abject  that  it  might  be  time  and  space  wasted, 
F.  N.  Main. 

Fort  Lee,  New  Jersey,  May. 

PRICE'S  UNIVERSAL  LATHE. 
[38807.]— THIS  ii  no  doubt  a  convenient  little 
lathe.     An  it  ii  not  intended  to  be  a  screw-cutting 
lathi,  the  Bmallness  of  the  bearing  for  the  apron  of 
the  ilide-reat  may  be  considered  to  be  of  little  im- 
portance ;  bat  if  tbe  owner  of  inch  a  lathi  ever 
self-acting  latbe, 
id  at  tbe  rapidity 


jn templates  converting 
ue  will   he  grievously  disn 
with  whioh  tt  wean  nntrui 


w  aurf  ace  of  top  V,  

when  latbe  is  need  to  it*  fall  height  of  centre. 
It*  convenience  for   tbe  execution   of  a  great 


SOKE  LITTLE  KNOWN  PLANTS  OF 
THE  FLORA  MEDIC4. 

[2B808.j-OB.OEB,  Convdvidaccir ;  genus  I'l,m 
<K»a,  I'.  Nil.,  is  an  elegant  climbing  weed,  witl 
beautiful  »ky-b!ae  flowers,  abundant  in  all  th 
hedgerow*  and   bushy  waite    landa  of   Norl 


India 


The  , 


jjstive  drug  under  the  name  of  KaUdami  (or 
"  black  seed*.")  There  it  abuudaut  testimony  to 
iti  value  by  English  medical  men.  1  used  to 
gather  my  own  eupply  annually,  and  prepare  tbe 

of  the  crude  powder,  as  men  by  the  native*.  I 
found  it  a  very  useful  purgative.    I  quote  froi 


I  Materia  Medica  ai  folloi 
baa  been  made  the  subject  of 
ment*.    The  powdered  seed)    ' 


-'■This 


dotes  of  30  to  40 
it  as  a  quick,  aafe,  and  pleasant  cathartic, 
in  100  case*  wben  it  was  given  in  tbe  Police  Hos- 
pital of  Calcutta,  it  proved  purgative  in  94,  oooa- 
eioncd  vomiting  in  G,  and  griping  but  in  16,  acting 
on  an  average  6  times  in  24  hours.  The  operation 
generally  commenced  in  an  hour,  and  in  all  the  ex- 
periment* wai  never  dela>ed  beyond  four  hours. 
The  alcoholic  extract,  which  consist*  of  reliu  and 
oil,  is  deep  brown,  ductile,  of  excellent  pilular  con- 
sistency, and  keeps  well.  In  10-grain  does*  it  pro- 
duce* all  the  effect*  of  jalap  with  certainty  and 
speed;  the  taut!  is  scarcely  perceptible.  It  was 
tried  in  many  other  hospital>,  and  reported  on 
mott  favourably.  The  aeedi  used  to  be  sold  at 
■111',  for  the  shilling,  sometimes  cheaper.  These 
will  yield  from  15  to  2U  per  cent,  of  alcoholic  extract, 
nnd  the  spirit  may  be  recovered  by  distillation. 
Tbe  plant  may  frequently  be  seen  in  our  British 
hothouses,  a*  an  IbJUmb  jytMsM,  flowering  freely, 
but  rsrely  seeding  under  such  artificial  culture.  In 
Indian  gardens,  where  it  is  much  cultivated  for  lie 
floral  btauty,  a  tingle  plant  will  produce  fmiu  hut 
to  4os.  of  heavy  seeds,  black  and  angular,  aver- 
aging half  a  grain  each.  Boa. 

APOCRYPHAL  ORGANS. 
[28809.]— THE  error  into  whioh  your  corre- 
spondents have  f  nlltn  respecting  the  "  new  organ  " 
for  Cologne  Cathedral  evidently  arises  from 
Hopkins'  and  Itimbault'e  work.  On  p.  354  of  tbe 
**  Bp*oiio*tiaBi "  a  description  is  given  of  the 
present  nnaatis factory  instrument,  and  on  page  4'(3 
■s  an  account  of  one  that  has  been  "projected  by 
A.  W.  GottMhalg."     An  error  of  this  description 


mplc 


ihall 


in  th  in  bulky  and  expensive  work?  During  a 
reiideuoe  of  a  year  and  a  half  in  Dresden, 
and  whilst  studying  there  with  Guatav  Merkel.  I 
bad  frequent  opportunities,  of  playing  on  and 
examining  the  principal  organs  in  tbeoity.  Turn- 
ing to  Hopkins  and  lUmbault.  I  find,  on  pagis  89H 
the  following  renwJtab]*  Misinformation;— Th* 


"  Royal  Church  of  the  Evangelists"  doea  not  eiiit, 
nor,  oousiquently,  its  organ.  There  is,  howev- 
a  two-manual  organ  of  somewhat  similar  dimi 

mentioned,  the  "  lirtt  Kiinign  Kirohe"  (Churoh  of 
the  Three   Kings),  p.  393.    "St.  Mary's"  is     ' 
vioualy  the  ■  Frau.n  Kirohe,"  although  no  on 
Dresden  would  know  it   by  the   former   title, 
tablet  on  the  organ  bears  the  name  of  Gottfi 
Silbermann,  anddati  of  building,  Nov.  tt,  WM 

an  elaborate  case  of  white  and  gold-a  favourite 
style  of  decoration  in  Germany.  The  organ  in 
tbe  Church  of  the  Holy  Cross  (Knox  Kirohe)  is 
not  built  by  "  Jagermann,  of  Dtoden,"  but  by 
Wagner  Brothers,  and  restored  by  Jehmlioh.  It 
ia  the  largeat  in  the  city,  and  the  description  is 
otherwise  correct.  Noni  of  these  old  organs  in 
Dresden  have  a*  yet  any  competition  pedals,  and 
the  keyboards  are  ooupled  by  alidingoneout  about 
tin.  Tbe  touch  is  heavy  and  laborious,  and  the 
key*  with  the  white  and  black  for  naturals  and 
sharps  reversed.  The  eliding  meubaniam  for 
coupling  can,  however,  he  effected  whilst  playing 
by  a  firm  pressure  of  th*  fingois.  Had  your  cor- 
respondent! gone  on  to  Dresden  they  might  have 
heard  any  Saturday  at  the  Kreui  Kirohe 
"  Vesper* '  singing  quit*  equal  t..  that  of  our  very 
best  English  cathedrals.  Long  and  difficult  mutctta 
for  double  choir  (usually  unaccompanied)  are 
rendered  by  the  Kreui  Kircbe  bays  with  perfect 
intonation  and  attack.  Tbe  new  concert  house  at 
Laipeie  je  a  magnificent  building,  and  contains  an 
organ  with  moderu  improvements  by  Waloker,  of 
Ludnigaburg.  To  my  great  regret,  Ihadnoohnnoe 
of  bearing  it.    The  blowing  apparatus,  a*  in  moat 


•ii- 


powerful  and  brilliant-toned  organ;  but  the 
too*  of  that  in  the  Nioolai  Kirohe  did  not 
please  me,  though  the  ainging  was  good  at 
t;,e  "Veipet*"  or  "Motelteu,"  as  tney  are 
there  called.  The  church  of  St.  Thome!  and  its 
organ  (Baoh'i  Cburoh)  were  both  being  partly 
--built.  This  was  in  18SG.  Possibly  the  wurk  is 
jt  finished  yet,  as  these  matters  in  Germany  pro- 
ied  slowly,  and  I  have  Been  no  account  of  the  re- 
opening. 

' — oar  last  issue  a  correspondent  has  a  hit  at 
so-called  music-loving  Germans";  but  it 
16  remembered  that  ohuroh-guing  there  doea 
eupy  the  plaoe  in  the  people's  life  that  it 
town!  where  gocd  oiieras  and 
erta  may  be  heard  nightly 
ere  ia  tne  ie*a  neea  to  glorily  the  organ. 
In  tbe  interesting  account  of  Rouaeveh'i  organ 
e  new  mechanism  for  controlling  the  stops  ap- 
ara  to  offer  an  admirable  solution  of  th*  difficulty 


good  aym| 


ia  Gar 


■  at  m 


u)tl 


df.t 


d  oompoaition 

.ntage  and  a  new  danger.  The  German  anti- 
pathy to  the  swell  is  well  known,  thougb  Merkel 
and  other  German  organists  I  waa  acquainted  with 
fully  appreciated  it!  advantages. 

In  tbe  "Nflus  Zeitachnft  fin  Mllsik"  for  Jan. 

or  the'Berlin  Philharmonic  by  Scnlag  ami  Boot, 
if  SobweidniU,  under  the  direction  of  Herr 
Dienel,  the  writer,  after  enumerating  the  twenty- 
three  combination  pistons,  nine  cow  posit  ion  pedals, 
joupling  actions,  two  manuala  in  swell-boxes,  ito., 
joes  on  to  lay:  "Possibly  all  these  modern 
accessaries  may  serve  art  less  than  other  purposes, 
in  bringing  tbe  splendid  art  of  Baoh  more  and 
more  into  decay,  for  with  all  the  combination 
pedals,  swells,  &o-,  the  player  cannot  poiaibly 
-fiiok  bo  much  about  tbe  pedal,  and  still  lees  be 
.bsorbed  in  the  spiritual  contents  (or  inuer  mean- 
ng  of  tbe  work,  for  this  he  will  have  little  time), 
,'et  it  would  not  be  right  ehuuld  one  not  acknow- 
ledge progress  in  tbe  art  of  org*n  building."  The 
writer  certainly  I'Verluuka  tlie  important  fact  that 

and  wonld  have  hailed  all  improvements  gladly; 
coord  ing  tot'orltel,  ho  brought  out  many  novel 
e,  and  prepared  suuli  combinations  of  stops 
other  organist*  were  frightened,  aud  declared 
they  never  could  blend. 

With  regard  to  swell-bo  lea,  it  is  certainly 
desirable  to  have  in  every  organ  a  swell  complete 
with  I6ft  and  mixtures.  It  is  also  desirable  that 
a  solo  organ  should  be  in  a  awell,  or,  failing  that, 

contains.  Further,  it  ia  often  a  good  plan,  as  some 
builders  have  doue  in  this  country,  to  put  the  great 
otgan  reads  in  the  swell-box  for  protection,  as  well 

going  too  far  in  boxing  up  th*  whole  of  the  great 
with  tbe  exception  of  tne  two  stops  needed  to  form 
the  front.  It  is  well  known,  as  other  correspond- 
ent* have  pointed  out,  that  flue-pipti  btoome  Con- 


iderably  muffled  it 


I  tat, 


:*d  open  they  lack 
.nd  commanding  ebaracter  of  a  frM 
;reat.  The  one  weak  point  in  tbe  Boom 
ai  in  s>)  many  of  our  church  inttromtr 
pedal:  three  stops  only  In  a  three-c 


leatlet 

6ft  n 

id,  a  quint,  and  an 

■  full 

irgan  the  pedal  loot 

dignity  and  impret* 

In  ooi 

y  I  ask.  if  the  Am*r 

future    period    pro 

ll-hoi 

for  the  pedal  stop*  ! 

St.  At 

stall 

THE  BOEHM  FLUTE.— II 

[28810.]— The  newSute  which  was  bi 
by  Boehm  in  1846  was  a  great  advance  i 
-ions  attempts,  and  wai  immediately  reooi 
pproved  by  scientific  authorities,  and 
umber  of  the  best  player*  then  took  it  u 
xhibited  at  the  London  Exhibition  in 
ras  awarded  a  gold  medal ;  it  alio  gain 
t  the  Paria  Exhibition  of  18J5.  Since  tl 
udergoue  some  slight  change*  and  impn 
loehm  published  a  pamphlet  on  "Flute; 


Jing1 


i  1873; 


.ad  died,  a; 
1.  Meantime,  Mons.  Doras  adopted 
e  in  IBM,  but  changed  the  open  G  shai 
old  shut  form.  Next  came  Hessi 
Siooama,  Pjatten,  Radoliffe,  Carte, 
ulon,  and  others,  who  cbi 
im,    altered  the   aixea    of  I 


•:  ciim,, 


London  Exhibition  for  the,  Equisoaa 
waa  practically  on  Boehm's  modal 
liam  adapted  to  th*  aid  style  af 
n  bole*  graduated  in    six*,  this  t 

novelty,  and  baaed  on  the  principle  "that 
-'     diameter  of  each  must  be  redoes 

Sit,  if  equality  of  tone  is  to 
ext  cornea  Mr.  Kockstro,  wit 
tents    on  Boehm,  ranging  f 
1  which   are  described   in  I 
published  1884.    Next  we  have  Mr.  "" 
'   13G7  patent*,  and  laatly,  I 


ien,for  tL. 

tins.     Let  ua  now  o- 

tn  all  with  minute 


pl»I 


of  ii 


r  briefly  what ' 
If  one  adopt* 


iund-bol*a 
:    r.    playi 


are  apt  to  weaken  the  ea 
when  taking  large  inUrvi 
.hat  although  extremes  baretx 
wayi  beeu  a  reaction.  Six 
tyera  tboncht  that  tbe  wood  t 
bodycunld  not  be  too  thin,  while  to-day  th 

-non  ia  that  tbey  ought  to  be  nth 

-I-,   Ward  I  know  nothing,  nor  ■ 
ctly  what  they  did  to  improve  tin 
__..     The  Siooama  flute  was  patCDtad  ab 
It  had  a  aonioal  body   and  cylindrical  fa 


old  ay* 
stages 


nolfl 


lysteus  of  Pratten,  I 
ended  for  player*  who 
e   their   fingering  froi 


sntad 


ays tern,  such 
idric  bore,  key  stopping.  T 
,  compromise  between  tbe  new 
and  supplied  an  urgent  demai 
ion  state  some  yean  ago.  I  am 
I  for  the  following  desonptio 

.item  tin  ten.  Mr.  Bichard  Carte 
1851,  whi, 


l  improved  15c 
leu  this  inatruu 
1  ia  that  the 
,rp  (same  a.  tl 
tl  is  retained,  and 


Hon  of  L 

i  flute.' 
and  th*  I 


i  an  advantai 
ie  old  clued  f 


n  the  old  flute,  by  opening  tbe  key  E  was 
o  F.     The  long  open  F  key  enable*  a  play 

ingering.  There  ia  aUo  a  'fork  F  w 
acilitate  the  passage  from  D  to  F 
u  to  the  left  hand,  it  differ*  from  th< 
n  the  arrangement  of  the  lhamb  ks; 
ue  making  B  flat  being  lower  dowa  ou  ' 
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duplicate  0  hole  the  thumb  is  Dot  taken  off  to 
make  0  sharp,  no  thai  from  this,  and  alio  lrom  the 
fact  that  thu  instrument  retains  tbi  old  F  than 


learn  than  the  Boehm  for  tl 


una.  A.  long  aa  the  thumb  it  kept  down  on  the 
upper  thumb-key  all  fingers  off  give.  C  sharp,  bat 
Wkn  the  thumb  it  raited  then  all  off  give*  D,  and 
thia  Ntj  much  facilitates  nu;  passages  in  which 

D  comas  in  tipiii  alternation  with  other  notes,  and 
■  io  difficult  from  their  croea-Engerinh ■ 


i  C  natural  to  C  aharp ;  bat,  of 
actum  la  not  mora  difficult  than  the  niuie  'from 
F  to  F  (harp  on  tha  Boahm  flute,  being  u  it  I 
•xaotly  (he  aame  action,  only  done  with  tha  left 
band  Instead  of  the  tight.  The  fact  that  the  first 
fluger  right  hand  oloees  tha  G  ■harp  key,  worked  bv 
the  fonrth  finger  of  the  left  hand,  mskat  man'. 
paiaagea  very  easy,  and  alao  ita  doting  the  npper 
thumb-key  enable!  the  player,  after  making  B  Bat 
with  the  thnmb  on  both  koya,  to  make  an  aooi- 


kevof  K 
Me,  2- 


a  aimple  aa  that  of  D  oi 


REPLIES  TO  QUERIES. 

•»•  1%  t&tir  amum,  Corrapondmti  art  rtiptct- 
faBf  rtgu4tttd  la  mention,  in  tach  initana,  lie  litU 

and  munier  of  the  qutry  aibtd. 

-We  oonsids: 
I  il  suffioientl'. 
<  purpose,  and  in  the  ease  cited  by  n 
■"j"*""  w»fe  made  by  pouring  in  a  " grouting' 
of  Portland  cement,  having  previously  placed  i. 
ainnet  grummet  over  tha  epigot  Thia  •Build  bt 
left  for  a  week  before  use,  it  possible. — FKEDK 
Waj.kbb  and  Hyde. 

[64919.]  —  Oram  Swell -I  am  obliged  U 
"  Uranium  "  for  hie  neef  ul  dataita  on  how  to  make 
a  iwell-boi,  and  I  am  ooDTinoed  that  it  will  be 
much  appreciated  by  many  of  our  reader*.  I  wiafa 
to  thank  him  for  hia  offer  to  tend  aketah,  and  to 
•ay  that  the  front  pipes  are  imitation,  and  1  have 
that  I  intend  using   for  the  swell-box 


F,c  i 


flnoli 


nding  the  open  diai 

'it.  ■ 


■paeonSft.);  thedi 


by  4ft  Gin.,  by  oft.  Sin.  high, 


oft*  alL— Mechanic. 

[65042.]— Oold  Bluing.— T  0  "  N  DM.  DOB.' 
recipe,  u  sent,  waa  ineerted  nnder  that  head 
tha  English  Mechanic  and  elttwhere 
years  ago.  I  waa  under  the  impreaaion  thi 
reaipe  wae  aimilar,  in  ita  effect,  to  tbe  celebrated  (?) 
Italian  varnish  (viz.,  solutic-  '*'  ■■*  --■ 


[66066.]— Box  Tunnel.— On  one  morning  in 
April  ana  one  in  September  the  rlting  aan  must 
■nine  through  it.  The  letting  enn  never  aan,  aa 
tha  watt  end  would  dip  beneath  tha  horizon  ware 
the  cutting  straight  (which  it  it  not).    Soon  after 

i_  tta  opening,  when  tha  owners  of  private  carriage* 
might  ride  in  them  on  a  lorry,  that  of  a  lady  oorning 

(      from  Bath  detached  iteelf  at  Cursham  from  the 

[tail  of  tbe  train  and  slowly  rolled  bank  the  whole 
dark  3,195   yards,  after  which  the  probably  pre- 
■       ferred    the   public    carriage*..     Though    thit  wae 
I       always    ehorter   than    Strand  oanal    tunnel   (now 
turned  to  railway  ose),  it  wet  famed  for  aome  2G 
I       yeart  aa  the  longest  railway  one.    Both  are  now 
excelled  by  four  other  hill  tunnels,  and  these  by 
the  Severn  and  Meraay  ones,  to  say  nothing  of  the 
Alpine.— B.  L.  G. 

[66019.]—  Oaa-Bngina.— Annexed  is  sketch  of  a 

Evarnor  and  throttle- valve  drawn  to  half  siie.  I 
ve  shown  it  arranged  to  work  horizontally.  Tha 
Sndle  S  and  S',  Fig.  1,  it  carried  in  the  head  B 
bracket,  the  form  of  which  I  leave  to  yon  to 
adapt  to  the  engine ;  the  end  of  spindle  S  project- 
ing through  the  head  B  entries  the  grooved  pulley 
P  for  driving   the   governor,    the    other  end  of 

?ilndle  S'  might  be  carried  in  a  email  bearing, 
he  bell-orank  lever  G  is  pivoted  on  an  arm  (shown 
by  dotted  lines)  oaat  on  tbe  bracket,  or  it  may  be 
mounted  on  a  pin  icrewed  to  any  convenient  part 
of  engine.  The  head  of  the  connecting-rod  C  hat 
a  alot  and  sliding  pin  for  adjustment,  abown  at  O 
Pig.  9.     Tbe  end  of  the    bell-orank  lever  G'  is 

"' forked  or  aingle,  and  fits  in  the  wide  groove 

(eve  T  which  slides  on  the  spindle, 
awu  along  the  tame  by  the  sipan- 


and  which  ia  dj 
■ion  of  the  bt  Hi 
■pin)  apring  and  nnt  shown  on  spindle  si  for  regu- 
lating, and  to  keep  the  sleeve  down  or  back.  The 
throttle-Valve  (Fig.  2)  shown  in  section  bat  the 
abort  arm*  A  and  A  internally  screwed  for  iron 
pipe,  the  gea  way  being  drilled  right  through  at 
right  angle*  to  thia ;   the  longer  part  it   bored 


through  and  fitted  with  a  solid  plunger  with  a  neck 
N  tamed  out.    When  the  engine  is  at  rest,  the 
plunger  allows  the  full  way  open  (aa  shown) ;  I 
on  the  engine  being  atarted  the  eotion  of   ■ 
governor  drawa  up  tbe  plunger,  end  that  outs 
the  gat.    Tha  proper  adjustment  can  be  obtained 
by  the  alot,  Ac,  in  end  of  connecting-rod,  as  shown 


The  throttle-valve  mutt  be  fixed 
between  the  engine  and  etop-oock.  Tbe  apead 
which  the  governor*  reqnire  to  be  driven  w 
depend  on  the  length  and  consequent  weight  of 
connecting-rods,  and  also  the  strength  of  the  spiral 
spring  or  spindle;  bnt  a  aimple  way  of  ascertain- 
ing the  speed  would  be  to  drive  the  governor!  off 
the  lathe  (after  you  get  it  all  connected  np}.  You 
could  by  such  means  ascertain  the  required  speed. 
I  hope  I  have  made  the  above  plain  enough.  Any 
farther  explanation  I  ahall  be  pleased  to  give, 
either  through  our  "  B.  M.,"  or  through  the  poat  if 
required  quicker  ;  the  address  below  w;"  "~  J  -■  - 
— Gsoinheb,  S.t.  Mary  Ch,  Torquay. 

[65072.]— Bmboaalnsr  Ink.— It  ia  printing-ink, 
thinned,  when  neoeattry,  with  printer'!  varniih. 
If  for  printing  only  engraved  lines,  it  is  made 
rather  latter,  and  ia  driven  into  the  linea  of  thi 
die,  the  surface  of  which  i*  wiped  clean,  and  the 
press  brought  down  on  the  paper.  If  the  linea  are 
to  appear  white  on  a  coloured  ground,  the  ink— 
rather  stiff— is  limply  rolled  over  the  die.— Nun. 
Dob. 

[65081.]  —  Microscopical.  —  Is  there  any 
_edinm  with  a  higher  refractive  index  than 
Canada  balsam?  However,  querist  bad  better 
put  hit  question  before  the  R.M.3.— G.  K. 

[66087.]— The  Gramophone.— Seeing  that  thit 
instrument  it  practically  a  new  and  novel  inven- 
n,   ia    not    thia    query    rather    amoting?     Hr, 
rimer  la,  we  know,  a  reader  and  an  occasional 
'respondent  of  this  paper;  but  he  is  doubtless 
)  busy  to  answer,  and  it  it  scarcely  likely  that 
yone  over  here  could  do  more  than  guest  the 
answers  whioh  "  X.  Y.  Z."  (very   much  ei-wisa- 
seems  to  me  that  the 
article  on  p.  628  laat  volume  ia  clear  enough  for 
anyone  to  experiment;  bnt  if  not,  the  number  of 
the  U.S.  patent  ia  given,  and  the  specification  of  that 
-u  be  seen  at  our  Patent  Office,  at  well,  perhaps, 
__  that  of  the  British  patent— aaauming  the  Bine- 
books  are  published.     I  suspect  Mr.  "X.  Y.  Z." 
'-ill,  for  the  present,  have  to  rely  on  hit  own  in- 
entive  talent.— NUM.  DOR. 
[660S5.]— Ssmd-Blaat.— Themethod  of  sherpen- 
ig  files  by  means  of  a  jet  of  steam  blowing  Band 
gainst  the  hacks  of  tbe  teeth,  was  illustrated  and 
described  in  No.  694,  p.  487,  the  number  for  July 

IS,  it™.— Nun.  Dob. 

.]— Ungrlno  and  Dynamo.— Mr.  S.  T. 
Hampton  can  easily  calculate  the  power  of  an 
engine  by  the  formula  which  has  appeared  almost 
weekly  lately.  How  much  power  the  dynamo " 


£65109.]-  -Steam  Launch.— I  think  "  Puffer  " 
might  find  suitable  dimensions  by  referring  to  the 
numerous  replies  about  steam  launches ;  but  when 
his  launch  U  fitted  with  ita  vertical  boiler,  I  think 
I  should  prefer  to  be  in  a  wager  boat  than  in  such 
a  launch.— MOBT LAKE. 

[661 17.]— Draught  for  Boiler  Fornaoo.— The 
usually  accepted  diSerenoe  in  the  density  of  tha 
external  air  and  that  of  the  chimney  is  as  2  to  1 ; 
above  that  there  ia  no  gain  in  draught,  but  there 
may  be  great  waste  of  fuel.  The  exhaustion  must 
be  more  than  the  equivalent  of  half-inch  water 
pressure;  but  the  fine  tension  varies  in  different 
types  of  boilers,  and  the  querist's  allusion  to  loco- 
motive boilers  is  peculiar.  Doe*  he  mean  when  the 
locomotive  is  standing  still  or  while  running? — 

querist  will  look 

will  find  ail  the  infor- 
reoently  a  good  japanning 
oven  illustrated  under  the  heading,  I  think,  of 
Enamelling  Cycles,  and  in  Vol.  XXX1Y.  p.  36,  there 
is  a   capital  article   on  japanning  and  japans. — 

[66127.]-  Botary    Knglrifl.  -Should    not   this 


small  affair,  and  would  soon  wear  Itself  to  pieces. 
Look  in  indices  for  Parson's  engines,  and  make  a 
model.— No N.  Dob. 

[65133.]  —  Locomotive      Boilor.— This     : 
"model'^oi-  


model      only,  and  several  b 


I  been  described. 


[65186J  - 
team  Boi 


L      .  Wood-burn  In  gr 

Steam  Boilers. — The  furnace  should  have  about 
4,5aft.  of  space  per  square  font  of  grate  when 
wood  is  to  be  used.  Wberr-1— --  '■■  "  "  =  --'-"  -<--' 
he  is  thinking  of  i 
generating  steam  ?- 


given  in  "  E.  il.,"  Hay  18  r 


all  w 


Itse 


[66102.]— Noisea  in  thei  Hand  and  Kara.    -I 

-ea  by  the  "  Answers  "  that  "  Shou-y-Qot"  it  not 
yet  cured  of  the  noises  in  bit  ears.  Why  does  he 
not  seek  the  adviee  of  "  Hygianitt,"  to  kindly 


short  circuit,  at   you  have  connected  a    . 

end  to  the  same  ban.    Excuse  my  pointing  this  out 

tO  you.—  KSOI  SEEK,   Govau. 

[66164.]— Beaton    Blowlne;    Engine.— Would 

it  like  to    advise  definitely   under  the  oiroum- 

etanoea,  but  think  a  thorough  overhauling  of  the 

~  "re  gear  would  be   beneficial.      The  exhaust  it 

and  the  admission  imperfect. — A.  H.,  Jersey 

City,  N.J. 

[66156.]  — Bleotrio  Bella.  —I  conclude  you 
have  made  your  switch  of  four  triangular  pieces  of 
sheet  brass,  filed  up  so  aa  to  form  five  holes,  and 
screwed  to  a  block  of  wood,  to  insulating  them  out 
from  the  other.  Of  course,  you  have  made  yi"" 
plugs  to  fit  nicely,  and  bored  holes  in  tha  wood 
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block  to  allow  the  plugs  to  go 
make  good   contact    between  e 


with  one  of  jour  four  wires  connected  to  each   the  tangent  to  thespiralat  B, and  let  B  J  bo  drawn 

perpend,  to  B  H  and  alio  perpend,  to  B  K.     Thna    , 
B  J  ia  perpend,  to  the  plane  BBS,    B  J  iaknown 

ai  the  "  binomial."  Sow  the  plane  EBEii  known   r 

is  the  "osculating  plane,"  and  ia  the  plane  in  whioh    ; 


fbroe  P.  '  Taking  the  esse  of  i 
Q-  i  cr<»  =  A  xc*  .  a,  it  c  ia  tbi 

it  depending  on  the  steel.  Thie  e: 


__ ,    nnds,  inchai 

lain  the  method  of  arriving  at  tl 
— G,  F.  C.  Bsable,  St.  Peters    < 

[G6270.]  —  Compensation  Fen 
W.  Q."  will  find  a  fall  description  oi 
Inmaln  Grossmsnn's  "Notii  Ksleni 
(H.).— W.  VAN  Ess,  San  Ilemo. 

[66286.]— Bleotrlo  Bella.— Inaei 
ehown  in  sketch.    "On 


piece 'of  brain,  aa  shown  in  sketoh — i.e.,  C  from 
bell  C  B  from  bell  B,  O  from  push  O,  P  from 
push  P,  you  can  get  belle  to  work  thus  ; — 

Both  plugs  out  rings A  from  P 

One  ping  in  1,  other  in  2,  ringi  CiH      „  O 

Plnginorings   A  A  B     „  P 

„      1     „         C      „  0 

„     8    „       ABAC     H     OorP 

„     *    A      „  0 

In  filing  np  y onr  switch,  be  oaref  nl  that  sorews  do 
not  cause  contact  with  earth.  If,  after  following 
above,  yon  oaonot  get  them  to  ring,  add  another 
sell  to  your  battery. — X. 

[65198.]  —  Coat  of  Engine*  par  Horis- 
Power. — It  ia  somewhat  difficult  to  give  the 
desired  difference  ia  cost,  though  the  beam  engine 
will,  for  many  obvious  reason* ,  be  the  more  ex  pen- 
not  speoifio,  covering  the  whole  range  of  modern 
plain  alide-  valve  engine*  and  the  various  types  of 
automatics.  A  6-il.P.  beam  engine,  by  the  waj, 
for  aotnal  work  seems  to  be  a  rather  unusual  piece 
of  machinery  at   the  present  day. — A.  S.,  Jersey 

Oitj,  NJ.  ' 

[66220.]— Launch.-  There  are,  I  believe,  a 
number  of  patented  grease  extractors  in  the 
market  which  are  claimed  to  effectually  free  the 
Water  from  the  surface  oondenaer  from  oil  and 
other  objectionable  impurities.  Study  of  the  ad- 
vertising column*  of  trade  papers  will  no  doubt 
help  your  correspondent  to  get  one  of  these  if 
desired.  Avoid  the  use  of  vegetable  or  animal 
oils.— A .  8.,  Jersey  City,  N.J. 

[65240.]— Dynamloal  Problem.— The  weight 
of  the  monkey  and  of  the  weight  on  the  other  side 
being  equal,  I  see  noreaaon  why  the  monkey  s  boo  Id 
not  reach  the  top — that  is,  the  point  at  whioh  the 
rope  leaves  the  pulley,  the  weight  remaining  sta- 
tionary. The  leverages  are  equal.— A.  S..  Jersey 
City,  N  J. 

[66242.]— Formula  for  Gradually  Dearaaa- 
lng  Scale.— The  series  given  by  "Stepney"  (page 
287)  is  simply  a  geometrical  series  with  a  fractional 
ratio— namely  ...     If  a  —  first  term,  the  series  ia 

'<&'•  "(8)--(S),-(S)'..«* 

— 1.8.8. 

[6626-1.]— Power.  —  Yonr  correspondent  does 
not  state  the  speed  of  the  engine  ou  which  the 
result  depends.  Aaauming  the  1001b.  pressure  to 
be  maintained  in  the  cylinder  throughout  the 
stroke  at  a  speed  of  200  revolutions  per  minnte, 
the  engine  would  develop  shout 


Again,  H  B  makes  an  angle  a  with  B  M  and  B  J 
makes  an  angle  (00°  -  n)  with  B  M.  Hence,  re- 
'ving  the  couple   PA,  we   have — (i.) 


Pi  c 


!  *.L<«i 


affect 
compa 

ha  very 


The  effect  of  (ii.]  is  a  tendency  to  bend  the  spring 
at  every  point  in  the  osculating  plane,  just  in  the 
same  way  that  a  bow  ia  bent.  This  will  tend  to 
make  the  diameter  of  tba  spring  smaller,  and  will 
ot  its  length  slightly.  Its  effect  is  negligible 
.pared  with  that  of  (i.).  Since  (ii.)  depends  on 
'  n  the  angle  of  the  spiral  ia  email  (ii.)  will 
.all.  Tha  effect  of  (i.)  ia  to  produce  tor- 
aiua  everywhere  along  the  wire.    That  ia  to  say,  it 

sob  jest  to  a  stress  similar  to  that  experienced  by  a 
drill  while  boring.  Let  Q  be  the  couple  required 
to  twist  one  end  of  a  unit  length  of  wire  through 
nnit  augla,  the  other  end  being  fixed.  Pot  a  round 
wire  Q  *■  i  .  irr' .  n,  when  r  =  radius  of  wire  and 
n  ita  modulus  of  rigidity.  If  Jt  is  the  rate  of  twist 
prodnoed  by  the  couple  P  b  oca.  n,  then  .    .      — 

—  -,oi(It  >  -  ,.''"■  Now  as  the  "  osculating 
plane ''  moves  along  tbe  wire  from  point  to  point, 
it  is  gradually  turned  round.  (Another  experi- 
ment with  the  small  plate  will  show  thie).  The 
rate  at  which  the  osculating  plane  turns  ronnd  the 
tangent  line  per  unit  length  of  wire  is  called  the 
"tortuosity"  of  the  spiral.  This  is  tha  same  aa 
the  angle  through  which  the  wire  mult  be  twisted, 
while  a  unit  length  of  it  ia  wound  on  ta  tbe 
cylinder  on  which  tbe  spiral  is  made.  (If  an  ex- 
periment is  tried  with  a  piece  of  wire  by  winding 
it  round  a  cylinder,  this  twisting  will  he  at  Once 
seen.  To  gat  the  greatest  twisting  tha  angle  of 
the  spiral  should  be  45°.)  In  any  book  giving  the 
advanced  parte  of  solid  geometry,  it  is  shown  that 

the  "tortuosity"  =  t  =  ""■  g «"*•  ". 

Hence  dr  -  °°i-"-  Ja   CO 


Ensh  rings  both  bells.  "  Off  "  at  I 
•11  only.— W.  Perben-Maycoci 
[65310.]— Sake  Violina.— Ricl 
an  excellent  English  maker.  One  i 
instruments  bore  comparison  with 
aoon  aa  his  nsms  was  "  up  "  every 
ment  was  christened  "  Duke  "  to  a 
hence    "  a  pedigree  "  js  indispenat 

IOOdp.1...    " 

fine  spacimar 
to  be  lorgottf 


Duke: 


o  £1(1,  or  m 


of  the  be 
X.    Ther 


naker.— J.  D 
I 


[0)318.]— Chloride  of  Gold.- 
will  turn  to  my  "  Lessona  in  Cheiu 
Vol.  XV.,  of  the  English  MECnA 
ha  will  find  that  Mr.  Bothnia  kno 
about  the  constitution  of  water  whiel 
chloride  of  lime.  Perbapa  "Chemis 
had  occasion  to  dissolve  tbe  gold  wh: 
the  inside  of  toning  bath  bottles.  I 
sines  1854  wi'L  "- ....:.._  . 


purpose,  ainoe  the  alkalii  "' 
""        'oio  carbonate,  com 
lospheric  carbon  < 


any 


100  x 


t  -7854  x 


—A.  S,  Jersaj  City,  N.J. 

[66266.]— Sprlnga  for  Safety  Valves.- 
B  A  represent  a  quarter  torn  of  the  spiral,  O  Z  the 
axis  or  centre  line;  through  BA  draw  B  K,  A  O 
perpend,  to  O  Z.  Let  b  be  radius  of  spiral  -  B  K, 
a  the  angle  which  tbe  spiral  makes  at  each  point 
with  the  horizontal,  tbe  axis  being  supposed 
vertical ;  let  P  be  the  pressure  applied  along  tbe 
axis.  All  tha  spring  below  B  may  be  considered 
to  be  acted  on  by  the  force  P  acting  upwards,  and 
all  the  spring  above  B  by  a  force  P  aoling  down- 
wards. (This  is  really  Rautine  s  ideaof  a  "  at  rem."} 
Hence  we  know  that  whatever  action  takes  place 
■t  of  the  spring,  there  is  an  equal 
ion  at  B  in  the  other  part.  Con- 
ic part  Ii  A  aa  affected  by  the  force  P 


number  of  coils. 


a  rata  of  twisting  produced  by 

angle  of  tbe  spiral.     Alio  if  Z 

e  length    of   the  spiral,  and  N  the 


where  dz  is  the  change  in  the  length  of  coil  cor- 
responding to  the  change  da  in  tbe  angle  of  tbe 
spiral.  Putting  into  (2)  tha  value  of  da  obtained 
from  (1),  we  have— 


[66324.]— Fans.— I  find  than  an 
takes  in  "  N.  A.  F.'s  "  work  whioh 
notice,  and  I  have  made  one  of  my  owl 
wrong  sign  in  the  "  boiling  down"  pn 
the  result  ia  not  correct.  Also  the 
cubic  foot  of  air  is  about  -08  or  !■» 
chief  error  ia  in  taking  the  air  as  if  in 
The  proper  way  is  to  calculate  the  pn 
air  at  the  radius  of  gyration,  aidnji 
pressure  by  the  circumference  ia  '" 
radios  we  get  the  pressure  per  ipf 
end  of  tha  radius  of  gyration;  sjt  hj 
pressure  of  fluids  and  gsses,  thin  sBtn 
square  foot  must  also  be  e\erte  ■ 
casing  of  tbe  fan;  hence,  instead  of  J"" 
sure  by  2wR,  we  must  divide  it  by 


e  foot  ii 
n.)'. 


But  wo  have  already  found  Jt  ■> 


,-.  d:  - 


Sir  N  4>  cos.  <i 


.P 


anting  upwards.     At  B  apply  a  pair  of 

posits  forces  each  etjual  to  P  and  parallel  to  OZ. 


is  of  these 


,'."bX., 


an  equal  and  opposite  force  i 
beyond    B.    These    twi 
"  shearing  stress,"  and  te 


pposed  by 
of  spring 


,   tberefore, 

id  to  make  the  coil  bseonli 
shorter.  In  most  cases,  bowevor,  this  effect  is  un 
important.  The  remaining  one  of  tbe  pair  oi 
forces  acta  downwards  and,  in  conjunction  with  thi 
ioroe    1'   mating    aprrmidt  along  OZ,  produces  i 


Now,  for  small  angles  cos.  a  =  1  nearly  ;  and  cus. 
2-  =  1  nearly ;  so  that  -°^L£-  =  1  nearly.  (If  a 
=   IQC.fOS^B    wouy    diffeI    bom    ,    b?    lbont    juj_ 

Hence,  for  spirals  of  small  angle,  we  have — 

d-      S*?*!-P=  "NJ'p 

"  <l  "«*    " 

where  d  —  mean  diameter  of  coil,  since  4  —  L 

when  d  z  is  the  change  in  length  prodnoed  by  the 


on  the  square  foot  in  tbe  partic 
at  the  end  of  my  reply,  when: 
per  minute  is  5U0,  and  R  =  4, 
out  the  problem  directly  by  t 
will   bo   seen  much   mure   cle 

two  blades,  the  tipa  of  whif:'h 
Jft.  apart,  the  two  dotted  . 
together  are  supposed  to  tcpr 
of  the  sector  of  iuhnitetimal  « 
of  these  strips  contributes  its 
the  airbsyond  it,  and  this  prtip 
ferred  to  tbe  outer  case  ;  but  h 
that  according  to  the  laws  oi 
and  gases,  tbe  pressure  on  str 
ferred  to  outer  case,  bec.rae 
proportion  of  1ft.  to  a  L,  si 
our  calculations  we  must  t^kc 
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long,  or  A  B  instead  of  a  b.  It  is 
sort  of  thing  as  the  pressure  on  the 
low  oone  when  filled  with  water, 
.me  as  if  the  oone  were  a  oylinder 
i  as  the  cone.    The  weight  of  the 


4   FOOT 


eforo  be  (if  the  fan  is  1ft.  broad) 
lft.  x  dx,  or  simply  *08  dx.    The 

rif  ugal  force  is  P  m  W  — .      Sup- 

xnber  of  reVs.  in  leec.  TS,  then  the 
stance  x  is  2  ir  N  x ;  the   pressure 

f  the  .trip  it  P.'*'>'»'y<ii 

x  g 

•  d  x,  and  the  integral  of  this  between 

,nd  R  will  give  the  pressure  in  pounds 
on  the  outer  case  of  the  fan :  it  is 

— - —  1,  which  gives  40561b.  in 

ase  given  above.   If  there  is  a  space 

blades  and  outer  case,  we  must  add 

e  pressure  accruing  from  the  air  in 

ch  will  be -08  A  J?L  ,  h  being  dia- 
to  case,  and  v  =  velooity  at  tips.— 

• 

olution  and  Transmutation  of 

fusion  of  blood  is  oalled  for  when- 
is  imminent  from  profuse  loss  of 
ding  in  labour,  operations,  wounds, 
^eth,  and  the  bursting  of  varicose 
nc  qui  non  in  this  operation,  the 
find  some  healthy  person*'  who 
<  of  his  or  her  blood.  The  strength 
>eing  exhausted,  and  the  circulation 
salthy,  vigorous  blood  is  required  so 
le  formation  of  clots,  bringing  on 
edition  and  death.  The  blood  of 
ring  the  human  life  and  vigour,  is 
)  cause  dot  and  blood-poisoning. 
on  on -this  subject  may  oe  had  in 
at.  of  Med.,"  Vol.  I.,  or  "  Braidwood, 
l  Pyaemia."  1869,  as  also  various 
'Med.  Chlr.  Trans. for  1852."  The 
petals  are  always  prismatic,  animals' 
rahedral  and  hexagonal.  If  "  Nun. 
i  that  the  existence  of  low-type 
nple  fact,"  then  he  need  have  no 
ping  where  they  are  to  be  found, 
ement  (which  he  traverses)  in  the 
$84  in  "  Ours,"  and,  giving  proofs,' 
tackle  me  then,  instead  of  making 
led-for  insinuation  now?  As  for 
Dlutioniat  metaphysics,"  if  "Nun. 
e  the  metaphysics  involved  in  the 
)ry,  I  cannot  help  it ;  at  the  same 
e  to  understand  is  no  reason  for 
nsult  to  me. — DENS. 

.dius  of  Gyration. — I  have  been 

!  by  substituting  other  ourves  than 
"  Glatton "  in  his  problem,  see 
11th.      If    we    take    the     curve 

alt  is  so  curious  that  I  should  like 

"Elag,"  or  "Glatton"  himself  to 
o  see  if  my  result  is  correct.  The 
i    imaginary    ring    at  distance   x 

1  2    IT 

xiBlvx  -  .dx.QT  JLJL-dx,  the  in- 
x*  x* 

is  -   15.     Taking  this   between 

x 

id   R,   we   get  the  total  contents 
or  27r  — — .    The  moment 


that  is  if  r 
takeR  « 


0,  the  rad.  of  gyr.  *■  0 ;  but  if  we 


-r) 


Rr 


2w 


be  ring  is  ~. x*.dx  or  2  it  dxt  the 

x 
ich   between  r  and  R  is  R  —  r. 

latter  by  the  former,  we  get  the 
'  gyr.  —  Rr  or  rad.  of  gyr.  «  ^/Rr. 
hole  in  the  centre  of  the  wheel — 


—  the   rad.  of  gyr.  will  always  be  1, 
r 

whatever  r  may  be.    Now  take  r  infinitesimally 

small,  still  the  rad.  will  m  1.    We,  therefore,  get 

the  ourious  result  that  if  r  m  0  the  rad.  m  0.  but 

if  r  is  taken  infinitesimal,  the  rad.  ■»  1. — M.LC.E., 

Bath. 

[65880J— Plating*  Dynamo.— To.  Mr.  Bot- 
TONS. — I  append  two  sketches,  both  of  good  forms 


Fio.  I 


Vertical  Form  of  Dynamo. 

of  dynamo.  Fig.  1  is  perhaps  the  easier  to  make, 
and  can  have  the  field-magnet  core  in  wrought 
iron,  whioh  greatly  conduces  to  efnoienoy.  The 
dimensions  are  marked  on  the  sketches.  The 
armature  must  be  of  laminated  iron  rings,  with 
cogs.  These  rings  should  be  built  up  to  a  depth  of 
about  6in.  The  armature  should  then  be  wound 
with  about  61b.  No.  8  d.o.o.  copper  wire.  Bach  ooil 
will  therefore  take  about  two  yards  of  this  wire, 
as  the  wire  runs  four  yards  to  the  pound,  and  there 
are  12  sections  on  the  armature,  wind  the  field- 
magnet  core  (or  cores,  if  Fig.  2  be  chosen)  with 


other  is,  first  to  allow  the  fire  to  heat  the  ohimney 
well,  then  turn  the  damper  so  as  to  allow  the 
draught  to  go  along  the  flue.— Wm.  GBIMSHAW, 
Sunderland. 

[65363.1— Bnglne.  — This  is  not  worth  the 
trouble  of  doing,  as  it  is  of  very  little  real  use. 
Besides,  it  is  not  so  simple  as  "  Novice "  thinks, 
and  the  use  of  logarithms  is  necessary.  Again,  the 
actual  curve,  owing  to  condensation  and  re-evapora- 
tion, differs  from  it  and  the  hyperbolio  curve.— 
T.  C,  Bristol. 

[65854.]— Steam.— "Puzzled  One"  forgets  that 
in  a  condensing  engine  the  heat  is  abstracted  by 
the  condensing  water,  and  in  a  non-condenser  the 
steam  is  discharged  into  the  air.  and  the  heat  it  con- 
tains thereby  lost.  The  quantity  of  heat  available 
is  represented  by  the  difference  of  boiler  tempera- 
ture and  condenser,  whioh  is  a  small  fraction  only 
of  the  total  heat  in  the  steam.  A  good  engine 
will  work  on  as  low  as  161b.  of  steam  per  LHJ\,  if 
triple  expansion  with  high  pressure. — T.  C,  Bristol. 

[65864. J— Steam.— " Puzzled  One"  must  take 
into  consideration  that  even  with  the  very  best 
class  of  steam-engines  only  a  lamentably  small 
traction  ef  the  potential  energy  in  the  coal  is 
rendered  available  in  work  of  the  crank-shaft; 
whilst  it  is  doubtless  true  that  0-1771b.,  or  less  than 
3oz.,  of  good  coal  is  theoretically  sufficient  to  re- 
present work  equal  to  1H.P.  for  one  hour,  it  is 
nevertheless  a  fact  that  a  first-class  single-cylinder 
oondensing-engine  using  steam  of,  say,  1051b. 
absolute  (901b.  above  atmospherio  pressure),  and 
cutting  off  atjth  of  stroke,  developing,  say,  100H.P. 
effeotive  or  brake  H.P.,  requires  2661b.  of  feed- 
water  per  brake  H.P.  per  hour.  If  of  greater  power 
less,  but  if  of  less  power  more.  A  very  good  boiler 
of,  say,  the  water-tube  type  might  be  able  to 
evaporate  at  the  rate  of  101b.  of  water  to  lib.  of 
coaL  so  that  the  ooal  consumption  per  brake  BLP. 
would  be  26*5  -f  10  =  2661b.  per  hour.     In  this 

case  the  useful  work  of  the  ooal  is  4—iL  ■■  Ath  of 

0177        " 

its  potential  energy.  In  the  case  of  compound,  or 
of  tnree-oylinder  expansion  engines,  the  result  will 
be  better,  and  very  likely  raised  to  i^th  and  i\th 
respectively;  i whereas,  in  high-pressure  single- 
oylinder  expansive  non-condensing  engines  it 
would  be  only  about  ^yth.  Thus,  for  a  100HJP. 
engine  of  the  latter  class,  cutting  off  at  ±  stroke, 
301b.  of  feed,  for  oondensing-engine  26'51b.y  tor 
compound  and  condensing  2251b..  and  for  triple- 
expansion  condensing  191b.  of  feea  per  brake  H.P. 
per  hour  may  for  high  class  work  be  assumed.  The 
indicated  H.P.  is  of  course  not  to  be  confounded 
with  the  brake  H  J\,  and  if  the  consumption  per 


Fig.  e 


£/£_ 

Horizontal  or  Manchester  Form  of  Dynamo. 


251b.  No.  14  d.o.c.  Connect  up  the  field-magnets 
in  shunt  with  the  brushes.  Remember  that  if 
form  Fig.  2  be  adopted,  the  F.M.  wires  must  be 
connected  together  so  as  to  produce  consecutive 
poles,  as  in  the  Gramme  machine.  The  amperage 
of  a  dynamo  can  be  calculated  thus : — Taking  the 
B.M.F.  as  1  volt  for  each  yard  of  wire  on  the  arma- 
ture, divide  the  voltage  by  the  total  resistance, 
id  est,  that  of  the  armatrfre  and  outer  circuit  to- 
gether. The  result  is  the  amperage.  One-tenth 
must  be  deducted  from  this,  as  required  to  supply 
current  to  magnetise  the  field-magnets.  Bee  also 
my  book,  "  Elect.  Instruments  "  on  this  subject.— S. 

BOTTONE. 

[65839.]— Power  for  Small  Lathe.— Give  it 
up.  Y  ou  will  have  to  grind  in  as  muoh  power  (and 
a  little  more)  before  you  start,  as  you  will  use. — 
T.  C,  Bristol. 

[65345.]— Engine  Query. — This  is  the  same  as 
query  66144,  the  power  at  301b.  being  about  8&I.H.P., 
so  you  have  all  you  require;  but  you  must  keep 
the  pressure  more  regular. — T.  C,  Bristol. 

[65351.] — Greenhouse. — There  are  two  plans 
by  which  I  have  succeeded  when  in  a  similar 
difficulty.  One  is  to  allow  the  heat  from  the  fire 
to  rise  a  foot  or  so  immediately  above  the  fire, 
and  descend  to  the  flue  in  a  gentle  ourve.    The 


indicated  H.P.  is  derived  from  these  figures,  it  may 
be  a  fair  average  to  multiply  brake  H7P.  consump- 
tion by  the  factor  0*65.  The  proportions  between 
the  piston  areas  for  triple  expansion  condensing 
"  hammer  "  engines  of  equal  stroke  are  now  usually 
taken  at  1,  2-86,  and  6-86  for  a  12-fold  expansion, 
the  steam  being  out  off  in  h.p.  oylinder  at  from  10 
to  65  per  cent,  of  stroke.  Such  an  engine  with 
"rider  slides,  using  steam  of)  12  atmospheres 
pressure  in  the  boiler,  and  working  at  a  piston 
speed  of  400ft.  per  minute,  indicates  a  theoretic 
feed  consumption  of  only  ll&lb.  of  water 
per  indicated  H.P.  per  hour  —  or.  say, 
1771b.  per  brake  H.P.  This  raises  the  use- 
ful effect  of  the  ooal  to  one-tenth  of  its  total 
energy,  being  burnt  under  a  boiler  of  an  efficiency 
of  ten  tons,  or,  in  other  words,  a  boiler  utilising 
66|  per  cent,  of  tbe  total  heat  of  the  combustible. 
I  should  prefer  a  vertical  boiler  with  horizontal 
tubes  of  the  "Cochrane"  type  for  the  purpose 
named ;  if  not  for  more  than  50H.P.,  I  think  an 
evaporation  of  41b.  of  water  per  hour  per  square 
foot  of  heating  surface  might  be  estimated  upon. 
Hard  (anthracite)  ooal  gives  a  higher  result  per 
unit  of  weight  than  bituminous  ooal  or  coke,  in  the 

Sroportion  of  81  :  75,  and  81  :  65  respectively.— 
[ABIENBEBG. 

[65862.]— Piston,   Ac— "A.  D."   had  better 
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Jura  i, 


the  many  elementary    the  upper  art 

■T.  C,  Bristol,  nets  it  nppe 

Tate  i 


invest  ■  shilling  in  deb  o: 
»orks  on  the  steini-engine. 

[6.i367-l— ChlreUa.— Hiving  taken  infos fom 
shove  (with  good  efieot  on  *  torpid  liter),  I  ■< 
found  that  it  rapidly  went  mouldy  and  b 
organisms — to  prevent  which,  the  infusion  made 
with  water  which  has  been  boiled  and  cooled  to 
blood  heat  should,  after  standing  24  hoars,  be 
strained  through  a  fine  oluth  into  ■  clean  tin  or 
enamel  saucepan,  and  brought  up  to  the  boll  fot 
about  tan  minutes  ;  again  filtar  throngh  another 
clean  cloth  into  a  bottle  well  stoppered.  This  will 
keep  well,  and  doei  not  taste  of  mouldy  hav  liki 
the  unboiled  infusion.—  F.  G.  L. 

ffi6378.]— Annealing  Steel  Strips.— I  would 
adviae" Stamper"  to  gat  those  annealed  for  him 
by  tome  maker  of  corrugated  roofing,  at  such 
would  have  suitable  f  nrnaoe  and  boxes  to  o 
the  rtripe  to  be  annealed.  The  process  it  aimply 
to  heat  red  hot  and  cool  very  tlowly. — T,  C. 
Bristol. 

[65.17(5.]— Flat   Filing.      "New  Reader"  did 
not  lay  whether  the  file  to  be  Died  wis  double 
single  cut.     It  the  former,  the  bandla  should  _ 
held  irmly  in  the  right-hand,  with  the  thumb  on 
top  of   handle  pointing  towards  end  of  fill 

fleshy  part  of  left-hand  thumb  should  rest  < 

near  the  end,  and  the  two  firtt  fingtrs  cioted  firmly 
underneath  ai  far  at  the  second  joints,  the  file  to 
be  pressed  on  with  the  back  stroke  at  with  stroke 
from  yon.  If  a  single-out  file  ii  used,  the  handle 
should  be  held  ae  above ;  the  left-band  thumb 
should  rut  on  end  of  file  at  far  at  firtt  joint.  All  the 
fingers  should  be  bowed;  but  only  the  tide  of  fore- 
finger should  touch  the  file  at  and  a  little  beyond 
the  firat  joint — the  file  to  be  pressed  on  the  work 
when  making  the  stroke  from  yon,  and  lifted  just 
clear  of  the  work  when  bringing  it  bank,  If 
praised  in  the  back -stroke,  the  file  will  not  t" 
aa  much  work  before  it  gets  tlippery.  A  n 
should  be  worked  lightly,  and  the  pressure 
of  file  to  correspond  with  the  pressure  i 
handle—  So  Oil  111  EG  SAW  MILLS. 

[65377.1— Qaa  for  Blowpipe— To 
gas  for  blowpipe  nse  alone  wonld  be  aomewnnt 
oostly  even  for  the  smallest  practical  working 
apparatus ;  bat  if  combined  with  tbe  general 
lighting  of  a  residence  or  workshop,  it  may  be  done 
with  economy,  with  apparatus  so  small  as  to  anpply 
from  five  to  ten  lights.  Maker's  name  of  snob 
email  oil-gat  plant  will  be  found  in  Sale  Column. 
Could  not  "  F.  B."  make  me  of  wood  naphtha  or 
methylated  spirits  for  bit  burner  and  bit 
which  are  nearly  as  good  as  gat,  if  m 

[UMBO.]— atrnlnm—Not  more  than  lOowt.  if 
applied  at  centre,  or  one  ton  if  equally  distributed. 
The  flitch  plates  should  be  deeper.— T.  C,  Bristol. 

(66384.]— Carbons,  Lend  Capping— Will  Mr. 
Bottone  pleaae  lay  why  he  advises  adding  anti- 
mony to  the  lead  to"insnro  expansion"?  I  have 
often  read  it  was  the  property  lead  possessed  of 
contraction  on  cooling  that  mads  it  so  suitable  for 
capping  carbons,  etpeolally  if  a  hole  it  drilled 
through,  or  a  cut  or  two  made  with  a  file  on  tbe 
end  of  the  plate  or  rod  before  pouring  the  lead  iu, 
the  cap  then  hardly  ever  gets  loose.— A.  I.  E.  E. 

to.]— Switch.  —  I     think    "Thales"    will 


.uwpipe 
<  handy  ? 


it  gives  closer  contact  and  lets  resistance.  To 
connect  in  series  pegs  in  A ;  parallel,  negi  in  B  ; 
pegs  slightly  conical,  C  plates  of  B  —  WiKRD. 

[65390.]— Iridio-Platlnum  Ga.nze.-l  rtmem- 
ber  seeing  a  burner  at  a  lecture  of  M.  Fehrig,  the 
electrician,  which,  if  I  remember  right,  >u  com- 
posed of  platinum,  iridium,  and  zircon.  It  was  a 
beautiful  light,  but  I  have  never  seen  it  tinee,  and 
that  la  over  15  years  ago.  There  is  a  new  self- 
lighting  burner  advertised  by  the  tame  inventor, 
but  as  yet  I  have  not  teen  it.  "  Moroa,"  no  doubt, 
will  learn  of  some  of  "ours"  where  to  obtain 
them.       Look    through     patent    sped  ft  cations.  — 


<  of  the  integral 


Contents  -     .  }  «  +  am  + 
Where /ii  the  length  or  tbe  It 


a  tbls 


■ct  for 


;  the  for 


nple— Pnt  I  m  o,  m  m  2  * 
nolawlll  give  contents  -  i 
of  thickness  a  and  radii 
Jt,I.CB,  Bath. 

[05303.]— Horow-Outttng.- The  lead  sen 
26  threads  in  6,iu.,  and  Jon  require  '20;  i 
ratio  it  ~U  or  JL  Uie  wheels  50  and  65 
40  and  JO,  thus— *"-*  ~— T.  C.,  Bristol. 

Screw- Cutting. — If  tbe  screw  t< 


6  (in., 


1  th. 


[05393.]. 
ent  bat  20  thread*  and  20  spi  ,      . 

leading  screw  has  26  threads  and  26  spaces  in  thi 
lame  length,  then  any  wbsels  iu  tbe  ratio  of  20  to 
26  ought  to  cut  the  thread.  Take,  say,  i  40  and  a 
52,  place  tbe  larger  wheel  on  lathe  spindle,  and 
work  with  aa  large  an  "intermediate  wheel  as 
yon  can.— TOMSOIJ. 

[65398.]  —  Screw- Cutting.  —  If  your  wheels 
advance  by  5's  only,  pnt  130  on  mandrel,  and  100  on 
leading  screw.  If  you  have  not  a  130,  put  on  any 
other  w  :  eel  suitable,  say,  a  65  ;  now  you  hare  only 
to  find  a  wheel  and  pinion  for  intermediate  stud, 
in  the  ratio  of  66  to  130  1 ;  2,  and  gear  the  66  into 
the  smaller  wheel.  The  same  with  the  100  wheel  on 
leading  screw,  if  yon  have  notgot  one;  putonany 
other  wheel  you  like,  say  a  75 ;  now  put  wheels  on 
intermediate  stud  in  tbe  ratio  of  75  to  100,  3  :  4, 
and  gear  the  75  wheel  on  tbe  leading  screw  into 
the  smaller  of  the  two  on  the  intermediate  itnd. — 
Tomson. 


[653 
20thM 
■ore w  there  are  2i 
this  is  the  ratio 
the  screw  to  be 
tbe  ratio  stands  t 


.] — Sorew- Chitting. — In    61  in 


n  the  w 


880 


65  lathe  spindle 
5U  leading  screw 
train  the  following  will  do —  ;    - 


-  multiply  by  10  - 
If  yon  want  a  compound 
Multi- 
plying tbe  four  terms  by  10  =  nj  x.ru  ;  divide  the 

130  and  50  by  3  «  _*?.*  -°  d"™".  _  SCEEW- 
40  x  2o  driven 

[65395.]  —  Fixing-      Charcoal     Studios.— A 

then  oompleted,  in  a  solution  of  isinglass  Dissolve 
i  Jo*,  in  a  little  hot  water,  in>1  lill  up  with  a  pint 
if  cold.  Should  the  firat  flWinj  not  be  suffijient, 
epeat.— A  VIC  OLA. 

[05305.]— Fixing  Charcoal  Studies.— I  put 
'our  pennyworth  of  isinglass  into  a  quart  jug  and 
loured  boiling  water  upon  it  till  the  jug  was  nearly 
'nil.  I  then  held  each  of  the  drawings  one  at 
i  time  in  a  slanting  position  face  upwards, 
mmediately  over  a  handbaein,  and  gently  poured 
he  contents  of  the  jug  uver  them,  taking  care  that 
10  portion  should  escape  the  wath.  Then,  after 
leaving  the  drawings  lying  flat  to  dry,  I  found  that 
i  rubbing  with  the  band,  or  even  with  indie- 
.  ibber,  produced  the  slightest  smudglness ;  and  yet 

of  the  drawings  beforo  filing.  Thence  for  ward  I 
continued  witu  unfailing  success,  t>  fix  all  my 
charcoal  drawings  in  that  simple  war.—  FltAXK 
Caws. 


[65307.J— Wimshurst  Influence  Machine. 
>ucb  the  plates.— II.  C.  BkaCmok'I '.' 


and  used  for  military  and  other  trimming!.  Tbe 
brushes  mutt  toncb  the  surface  of  the  plates.— S. 
Hot-tone. 

[06400.]— Engine  Formula.— Have  the  weigbt 
so  that  wheel  tends  to  lift  it,  and  put  just  sufficient 
weight  to  keep  eugiue    at    desired    speed.    The 

oumfereuce  of  wheel  in  feet.— T.  C,  Bristol. 

[65401.]— Block  fill  nailing-.— Details  of  block 
ignalling  would  take  up  some  space.  Get  Mr. 
Itrettou's  "  Safe  Railway  Working,"  which  gives  s 
full  description  of  tbe  block  system.-— J.  Latimkb. 
[65402.]— Electricity.— The  Uljnde  telpherage 


Tbe 


bdynsn 


renoble  (1883).    This  was 
.  (say  10  mile.)  in  length. 
to  an  electricians  "Moles- 
"  Electrician's  Pocket- 
English    trantlation    by    Gorion    Wigsn, 
r  arc,  m  that  of    published  by  Caaiell  and  Co.,  laat  edition .    Kapp's 


>  14  kilouH 
•est  approach  t 
Huaplteliei 


o  machine  working  by  electricity.— S.  Be 
[65402.]— Electricity.— There  are  se 
tanoes  of  the  transmission  of  power  by 


icity   t; 


uch    gre. 


r  dim 


the  Grenoble  ex  per 
Deprtr,.  The  loss  in  the  conductors  is  CI 
age ;  bat  as  the  total  loss  in  transmirsiou 
upon  the  loss  in  conductors,  dynamo,  and 
is  impossible  to  give  formulae.  Howevei 
take  15  per  cent,  at  the  loss  in  dynamo  ai 

being,  aay,  10  per  cent.,  if  power  is  da 
generating  station.  If  watsr  is  need, 
might  be  increased  to  30  per  cent,  wiu 
age— H.  C.  Beaumont. 

[65404.]— Starting  and    Stopping 

motor.— To    MR.    BUTTON'S. —  Tbe    oi 

rned  on  or  off  by  means  of  a  switch.    1 

regulated  by  the  amount  of  o 


Ths 


.iHaok 


oldo 


T( 


ply  S5 163,  a 

he  front  bearing  of  t 

See  alto  my  reply,  65163,  at  p.  841,  No. 

Bottone. 

__.  need  for  tbe  "Ilforddr 

ind  also  has  the  least  stock  solutions.  N 
lolution:  Pyrogallioacid,  loi.;  ammonium 
OOOgr. ;  water,  60s.  After  dissolved  add 
of  UNO,  (nitric  acid).  No.  2  :  Strong  I 
3  drachms,  880 ;  water,  1  pint  (kept  in  a  i 
bottle).  No.  3;  No.  1  stock,  lot;  wat 
For  developing  add  equal  parte  No.  2  and 
after  developing  and  after  fixing  use  the  al 

Here  we  have  only  o —  -*"' '■■ 

Liverpool. 


"■  —  which  follow.    Tbe  lait  foi 
latest  and  best:—  (1J  Ai 
cyanide    potass.,   ws 


stock  solution..— . 

[65406.]— Developer.— The  following 
Negative"  wanta;  bat  it  is  not  so  goo 

dud 

(437 jgr.),  make*  up  wi 

lOos.  For  each  ounce  of  developer  Idi 
above,  end  Sgr.  to  Sgr.  dry  pyro.  (2)  Mi 
phite  developer :  A,  pyro.  lot.,  matahisnl; 

l.    ..-     "-runijgio  0f  potasiiuin  lot.,  i 

.     .  _,  isrbonate  of  potash   Box, 

soda  2os.,  oblorido  of  sodium  Joz.,  yellow  j 
of  potaih  los.,  water  up  to  10oi,  ldr.  ■ 
ounce  of  developer.  (3)  hydrokinone  15(1 
bonate  of  potash  450gr.,  sulphite  of  sodi 
-----  IMjjz.;  dissolve  and  filter,  nss  snffi 
plates,  and  pour  back  for  future  a 
.'  Byk's  hydrokinone  is  the  best- 
Plymouth. 
[li5408.] — Developer.— So.  1.  Pyro.  sot 

Sulphite  soda,  pure 2 

Warm  distilled  water i 

'hen  cooled  to  70'  Fabr.,  add — 

Strongest  sulphurous  acid  water  ...  I 
then  add— 

Pyrogatlic  acid  

No.  2.  Potash  Solution.— 

i     (Carbonate  potaih,  pure    1 

*  |SE?^.- ;::r::  I 

lve  A  and  B  separately ;  then  combii 
on.  For  each  ounce  of  complete  Hei 
for  a  proper ly-expoaed  plate— measare  SO 
No.  1  (equal  to  3  grains  pyre),  and  10  mi 

ire  of  No.  1  is  needed;  but  for 
tposures  the  quantity  of  No.  i  i 
developer   most  not  exceed  70  i 


ue    (No.  2)    i 
ures  about  3( 
.  plate  is  foun 
mast  be  added,  two 


ceded.    For  ordinal 


et  anffloient  density,  as  this  is  regulstsd 
uantity  of  pyro.  u»ed  in  the  develcpti 
dvantagei  Mr,  P.  (J.  Beaoh,  New  York,c 
nd  which  are  fnl&tled-for  the  abort  ie 
re :— Red  and  green  fog  is  banished— palsi 
iun  (No.  3)  dues  not  change  like  liquid  si 

cake  of  plates,  especially  good  fur  intaul 

irintiug  negatives,  clear  in  tbe  ihsdun  ( 
ise  of  tbe  sulphurous  acid  and  sulphite  I 
J.  W.  M. 

1*5403.] --Automatic  Switch.— I  a* 
,ett«r  than  recommend  "  Switch  "  to  iW 
:haut«r  on  Switches,  which  he  will  isi 
[)avid  Stloman's  "  Management  of  Aesana1 
If  ha  cannot  refer,  1  will  condense,  sad  raj 
.be  matter  iu  these  pages.— S.  BOTTOXL 
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[6H  39.]- Cement   for  Sooket    Pipea— 


IB.]— Cement  Tor  S 
>r  bunt  the  plpet  In  tetll 


tt  plpet  which  will  o 


18*439.]— EboniziiUf.     Renovation    of-  —  Will 

whloh  bu  mml   tcratchei    ud   braien   npon  ill— 
W.  R.  L.R.N.  E. 

IBW40.]— Black  Beer  —Could  »ny  of  your  nameroni 
corretpondentt  «y  wins  black  beer  li  madeof  ?— SaHQl'il. 

[eM4f,]-PyTollfrTieouB    AoId.-8h.ll    be  glad  to 
know  bow  to  tuke  ibl<  aoid  from  refute  wood,  with  fall 

KEcnlan  of  plant  rcqolred,  elia  of  retort,  owl,  Ac, — J. 
H. 
[cS4ia-l-Po.lleb.lng  Ebonite— Can  anyone  Ull  me 
wltt  l>  tie  belt  -ej  to  iuiIaI,  ebonite  f    When  letter., 
to.,  in  engraved  on  It,  whit  li  the  white  rtaJT  with 
which  they  nre  Ailed  np7-CosD«KnKt. 

[BB44I.]— Preserving  "Whiles  ofEres-Cm  any 
reidei  kindly  Inform  mo  in  which  way  I  cuo  pracrTC  the 


tallln,  byB-lfllo., 


I«4  44.] -Governors —Will  My 
y*?r  ft  inttlwi  leu"  «oiwd  fir  k' 

exhlUlt  1)10.  by  |lQ.  7— COKSTAKT  III 

[eB44S,] -Bottle  Battery. -Should  like  to  know  Ilia 
Water,  Iqt  J  cbromio  acid,  iOC.  j  aulphuric  acid.  Boa.  Th« 
and  destroyed  the  amalgamated  alnc  plate.— J.  AYRes. 

[«44fl.)—B  ending   Copper  Tubing.— 1    want  a 

Will  any  torreepnndent  kindly  give  mc   p;,rtit-M.!iri-!.e.. 

»Un  to  bend  a  Slln.  pipe  7  Which  nntwere  the  beat  for 
Cor  i'lit  FlFS. 

[BM7.]— Finishing;  Billiard  Balle- now  an 
billiard  Ull.  Hu>t>»:.i  IDd  ten.  proved  correct  1  I  am  in- 
formed then  1.  a  hand  tool  (or  Ant.blng,  and  aoll.hlng 
alterwerdi  In  lit  lie.  li  then  a  book  publiihed  on  the 
.ubjeot  r-N.  LOSTO. 

11(448,]— Portable  Oanwas  Canoe. 

glad  If  any  ol  your  rt.ikn  ouuld   glvo   ma 
be  compact,  light,  and  cheap.— AijUKlM.'Cr. 

[M449.]— Punap.-Would  any  of  your  reader*  kindly 
give  naketcb  .ml  |  .irtl.-.il.r..  Imi  «  Jin.  plunge  force  pi 

[oHWJ-Aohromatlo.-Would   any   of   onr  ai 

■  omlcal  conn-fooiJ-.-m*  K.  i  ri'l  I  J.   i:i*-  u  few  ■■■••-■  M-1  »  ■ 

advanced  (or  a  beginner  wltli   ll»'  above  aaertnre, 

,,.ir,tvri*,lj  •,-■.,],  1,-1  /  II  >o.  What  book  wocld  be  I 
.uiUble  7-Acro.MA!». 

[H4S L]-Ply  wheal— Dm «  the  aiieol  flywheel  mi 

ill  i.i  engine?  Jl  i-u  U.J  .  <■;  n.l.'r,  .■  -  »-i.il  -i 
know  wbat  Hie  tnivel  ol  eceentrio  ion  woold  re<]n 
Whet  li  tbe  tra.el  o(  ecceotilof    How  could  yon 

IHMS».)-aenajJJs«    Platea— Will    tome   of 

noma  men  in  a  foundry  lit  up  by  the  red  glow  of 
molten  Inn.  Bow  can  1  do  it  r  In  abott,  whit  plati 
proem  will  photo.  ■  red  or  yellow  light  7— Wei  an. 
[W  41 3.) -Backbone. -I  ban  a  tpliMol  i  ibirk 


part*  full,  on  the  evening  of  the  Slit  (with  the  naked  eye). 
I  fancied  I  detected  Immedlitely  cut  of  Jupiter  a  iter, 
.tellito  (I  waa  not  aware  whether,  nn.ler  favourable 


I,,-  Mwfwwi  Alminnc  nnder  the  htad  •■  Phenomena";  bn 

megine,  that  tbe  atat  really  wat  north  and  Jupiter 'eouil 
kt  tlmeol  conjunction,  and  (lightly  Jo,  but  In  i  l«s  degree 
it  12.3V  p.m.  wheal  noticed  it.  Tbe  eiplenatlan  of  th. 
iter  appearing  to  mo  ■  ibnde  lower  whll.t  Itt  poaltloi 
really  WM  north  ol  the  planet  being,  1  pre-nma.  the  re 


WLAIl  FY  KBADA.1. 


ally  and  dellc.  detection.  Beit  oil 
lamp  are  well  cleaned.  Supply  ul 
alwiyt  robbed  iod  not  cut  -Was 
[IHDB.l-Uedlaal  Coll  -Hiv. 

one.^J.  KBWjiiM. 


ear.    Wk-tj 
idloal   coll  with 


nring  deyelopm 
inpll.-etlon  of  II 


a  good  work  en  pbotogiapblc  ■ 
denloperi  at  present  in  nai  fo 


tbe  ordinary  gelatin 


fflJ4i7.]— Ten   Candle -Power  Dynamo.— t  — 

thinking  of  ha?lng  a  luce,    dyuunjo,  »   would  be  elnd  If 
any  iiperlenced  reader  would  gire  me  ■  bit  of  advice. 

neat  7    Alto  what  ibane.    1  should  luluk  a  piece  of  round 
copper  tubing,  about  Bin.  wide,  would  be  beit.    W 
ten  el  dtdtewnra  would  i  e  beir,  and  whit  bore  and  it 
do       u  iliir.k  would  uu  tit  'Iriva  the  dynamo?     Aleo  i 
■ort  ol  lamp  do  you  think  would  be  belt,  and  do  yon  t 

[BiilB.l-AetronoBjicaL-Tn  "  FAAS."-!  wii 


upon  aberration  of 

[OS4S9.]— Jopi tar. —Would   your  altroaomloal  corre- 

Innctlon. also  the! 

atement 

nthf    l.-.-i 

il  A  ™annr.  are 

:  enri.-.i 


Ion.  I  hardly  know  ho» 
fC5i'i!i.)  Great  Western  Railway  Brake. - 
All,!  ABtsk  of  the  air  puroe  to  maintain  the»aci 


[oMoS.]— Aatro.  Byepieceti.  —  Hate  real  »» 
li-r..  m.i  iii^i.^laMiatTo.eyepiecea  will  abow  «b«  wieli 
mwm'a  dlio  at  once,  o.en  when  tbe  eseaioce  1>  cat  ■ 
iry  high  power,  any  1,000  dlami.,  while'  laferior  om'm 
m£,  .magnifying  power,  .how  oely  part  a!  tk 
_iao.  Will  aome  ana  kindly  uy  how  tar  thl.  It  lmp_ 
B9HE  Oabalita. 

[BBiBu.]— Choice)  of  Speaola.— Three  riliaMffkai 
mirror,  ire  offered  la  me;  each  la  1Mb.  d:im,  bo)  tk. 
focal  lengch.  ire  7iln_  »dln,  end  lUin.  rMak 
Wbioh  .hall  1  buy.  hiTlng  regard  to  it*  die  (or  jeaaal 
<tnr-gai!ug tod  oeleillal  photography, ud  why?  Vkati 
the  h  I  gbeat  magnify  log  power  (in  diameter*  >tb«  mime 
will  bear  T-Hasg  Cakalita. 
[BB470.] -Hydropathy— I"  thie  rracti.ed  uriki 

directed  to.'.ll  part*  of  the  body,  and  of  find  jeu.  .aw 
f  which  are  arnnged  to  act  upintrdsanJ  horlwlially  ■ 
.e  lower  part  of  the  body,  the  p-tient  being  ataud  a. 
do]  designed  for  tbe  parpen  I— T. 
[ilsi7l.]-Bleotrlo  Toata.  —  To  Mn.  Bottom- 
)  unrter^lund  any  part  ol  my  quory.'ao  I  will  repeal  ft,  Or. 
i!i  urn  .-oiioroted  theendiol  tbe  twooolli,  wkieiia! 
ted  the  ami  aa  In  .1  S.  oollt.  There  la  alio  out  wtj 
,]  ,'|  ■)■'  ai.Mit  thediim.of  aibllllng.    The  anatot  a* 


U  lermlaaliitd 

ly  ihow  16°.  "Will  try  and  put  the  other  pat  rlaaac. 

It  poaalbla  to  pan  a  B  If  elroalt  when  tfitiaf  wt 

eirth  perfectly  olear-i.e.  wltHoul  ehowing  any  0> J 

-nrth  when  teeting  for  earth  7    I  oannot  gat  lUi _ 

-  Ming  it  In   dry  weather.  B 


i     i;r,  ■■!!-, 


ir-tiuM  ; 


[oSttl.]— "Entoioa  in  Fleh.— I  hue  ootioed  for  aomi 
year,  that  the  lult .-'  .<:■  -or   lisl,  „r.'  ini.-jited  with  eatoiaa 

aotloed  lomnlblng  alive  when  dreuing  a  pair  o 


ondltlon.Hfnraacuuld  lichen.  Cm  my  reader 
oil  ti  a  natural  ittte,  or  why  la  It  7— J.  Fubbiuli,, 
[IIMJ- Cooling:  Shed  -  1  ban  n  ehed  mea 


.    Iw 


greatly  matter.— Final 
I BI 1 6).]— Pot  entl  al .  - ' 

into  i  (Wo  urmu  bnbn: 


the  lower  .1 
r    Uoiiure 


If  the  iwtentlal  of  ei 


[fiiit]- Locomotive  Cylinders  Bnahed.—W. 
When  new  tha  bollera  were  preaied  at  13dlb.  per  tquar 

pen.  tbe  gradient  li  1  In  17.    Tbe  oonaeqiian'oa  ii  th 
Since  done  thl*  euglnehu  rii^  .■■.■.,:..■.■.    ■  [:,i [.-,.  ;i.|.ili!,. 

the  busbea  piiibed  in  tight.  Them  It  a  Han3o  on'c 
out.lde  end  of  the  bush,  which  la  covered  and  held 
place  by  tbe  cylinder  cover..     Itbjeepleu'li.l    jm>      ' 

cylindera   are    like    lOiieing-giaa.c..     ll'ould    any"  of 

tkere  is  any  danger  to  bo  apprehended  from  bathed  li 
motive  cylinder.  7— Subscriber  a  uiwad. 

[8S4BS.J-8N.   Telenraph.-To  Mh.  Boptostl. 
Wuuld  you  pleaae  give  me  inatructlooi  (by  tketch,  if 
poatlblei  lor  fitting  up  two  tingle-needle  iuitrumenta  a~ 
abeut  lOydn.  dlitance  from  each  other  7    What  Hie  Lc 
clanche  battery  ahould  1  rrqulre.md  would  in  ordlnir. 

wire,  and  would  you  kindly  aho  "the'  number  of  w°rot"r. 
[BMBB.]— Uahomet'a  Ooffln.— Having    met    wit: 


['■■'  I'm  .]  -Gloomy  London.— I  preaume  that  a 
nformed  that  no  change  baa  taken  placu,  but  Ibtt 


ibninTofrli'  Drdtaaq  - hect *f»  "OtaUf,  aal"  JjJJ 
metall— B.  S.T. 

[6Silfl.]-Ohromie  Single  -  Fluid    Qeftd  '--'■ 

ol  Mil.ii  .ii 's  Lhruuilc  id  IV    Al.o  buw  ran  In"'  »-■-,.-' 

tho»lntl.jniieihautted7    I  have  a  4-oell  MttaOl  ,,';_•; 

wenld  no  ,'oBger  light  a  Bv.  lamp  when   the  toloneV  *•- 

■till  bright  •ellow,  tlM>i:gh  durli.  11.-.I.    mid  1  call!*"  '  -»;  ' 

lt™e.b»cated7    Wcuid  i-rwa-lu,  the  actW ,0  ■,  .a* 


kiuell*«,j',  1 
null  Ifcl 


fori  IB  volt  Inoaadeioent  lamp  with  n  pint  ceils '■ 


1,  1888. 


ENGLISH  MBOHANIO  AND  WORLD  OP  SCIENCE. 


DUtillinn  Sea  Water .-1  1 


|al.  a  dHJ.— SUTTQB. 

-Effect  of  Descending  Gradient  ■ 


CHBB3. 

onlcnliimj    lor   this    departms 


nurr.  and  driven  at  highest  i 
:her  do  dry  nil  ?— B, 
-Locomotive    Power.  - 


>    Mb.   0. 

■   and    work 


«'■■■■-'  "'1,(73.  ],HM.  . 
i»nr  of  driving  wheela  to  bo  reckoned  u 
111.  sin..  Are  they  the  bdi  u  those  of  800 
.  the  wheels  of  MM-i.sul  clew  7ft.  or  GIi.  9io.  7 
been  staled  Is  tbeae  columns.  Hu  No.  Ill 
u.  cylinders  f  Hire  the  loin.  Midland  engines 
illorior  thecylinders  reduced,  and  are  they  now 

-Oamai  of  Patience-  Can  anyone  n- 
uood  umi  nl  patience  played  with  o  no  puck. 
■  ol  ecopo  for  play,  and  not  oocnprlng  much 
ettinn-oot?  I  know  Sir  Tommy.  F.I.  Lnor, 
Itb  good,  but  re  luire  too  much  spwe).  Filler. 

inuli  Lady  Cadogen"s  booki,  bat  nearly  ill  Ire 

-Geneva,  Watch.— When  ft  li  wound  up 


Oiling  Plata 


Itcpnege.— WALTER  J.  I 


Fiu<  Holt. 
-NUM.— Will  lorn. 


iri'lLy  tell    me    wbr.1   powe 


if  bichromate  of  potato,  battery  would  w 
irlco  too  motor  oojrht  to  be  ?— Ambbb. 
-Electrical— W  sold  Mr.    Bottone  or 


-AmaluamatiiiR  Zinc*.- 
■attory  7  What  kind  of  brtuh  i 
-S  W.  Engine*.— Can  any  i 


-Engineer'*    Lathe.— Won  Id 


of  boiler  ii  riveted  up  steam-tight.  Dome 
swcttcdwlthsoldcr.  Wouldeny  reaier  tell  I 
jre  I  could  work  It  at  »hl)?- T.O.,  Ltrerpa 
G  .lvnnl»Kd  Iron  Wiroa.— Do  not  toe 


-Dyeing1  Leather  —Cam 


Medical  Battery.  —  Will  one  of  no 
ill  re  r  plate  of  ■  ui-Jloal  batter;  V— Busts  s«i 
-Depthing  Tool.— Will  »ma  one  kind] 
ill  sited  aketob  7— P.  J.B. 

Solid.— I  am  aniloru  toprooni 


it 

1  i"*Jr 

f 

W  hi  to  to  piny  and  mat 
SOLUTIOS  Ti 


1.  X 


ir  F  mati 


1.  En 


fcM«). 


3.  Q  takes Et  F,  A.-. 
3,  QtekeeEF(oh),  4c. 
1.  QtakuBF(eh), 
1.  P  takes  Et<oh)*i 
3.  Q-B  1  (oh)  *t>. 


(a)  1.  F  bike*  K.Kt  F  <»). 

WI.P-BIM. 

[r>  1.  Z-E  1  (a). 

[d)  1.  Et-K3  (,]. 

t>)  1.  F  E  8. 


NOTICES  TO  CORHESPONDBNTS. 
.RIOT  solution!  to  1,017  by  J.  Palmer,  J.  Bryi 
luili  ii.  illy  nvi.il-  :  .  .[.  M..-l!i:i.;ri.   X.    W.  Bernett  (RO( 
Link.  J.C.Hnokin.J.  Brydco,  and   J,  Palmer  ;  iol, 


by  Myer  Crown  (Teiui) 

-1 

excellent  pr 

Hue  ISO.— Thanh 

rp 

oblem. 

LI  the  Xorthern  Fl 

moien  r-Pim   prlte. 
Jama*  Baynor. 

era   Problem   Tq 

'.   F.  MsckenJ 
A.  P.  Mnckeos 

J.  Eekblb  his  wot 
Jbenetlkot  Too  roe  y . 

A  MITCH  MlAn 

0 

vSS^aSi 

-To! 


,iudljheiP;-Aac 


ii  STmrvi.t. 


*  a  miliar*  of  pletinio  chloride  and 
is  evaporated  to  dryness  in  a  glass  dish, 
7  transparent  depuait  of  metal  lid  platinum 
■d  ;  the  light  transmitted  through  this  is 

grey  iah -blue  tint      '-  "•' *  *■ 

innm  ehowt  close  •■. 

known,  in  thin  leaf 


t  En: 


gold,  whiab, 

>  greeti  light. 

>pean  tinging  bird*  are 

i  by  a  society  of  German 

■  "*     ragjtort  in 

.ightio- 


who  deplore . 

'•  W-*t,     Sltylarks,   buUfil , 

is,  goMfinohea,  linnets,  greenfinch 

(•in  the 


liately  o 


rlTRl. 


Improved  Photographic  Plates.— At 
cent  meeting  of  the  Franklin  Institute  Fraderiok 
K.  Itci  communicated  an  important  discovery  in 
iaochromntic  photographv  made  by  himself.  After 
referring  to  tbe  objections  made  to  the  process 
employing  collodion  emulsion  and  chlorophyll 
"   '      tha  only   one  published: 


by  a  aurpriaingly  simple  procedure,  the  fall  notion 
of  chlorophyll  npon  commercial  gelatine  bromide 
platsa.  The  result*  are  already  a 
thing  than  can  be  obtained  with 

bear  a  definite  relation  to  the  genei 
of  the  plate  employed,  which  shun! 
of  tba  moat  rapid  kind.  Thay  a 
Hawing  with  the  sloohuhc  "uIiini-ii 
then  drjing  rapidly,  t 


,  therefore,  __ 

prepared  by 
f  chlorophyll. 


year-old  chlorophyll  employed 
tue  auauiube  Hutu  sentitivtneu  i*  fully  eq 
that  of  the  beat  commeraial  'orthocbroi 
plates,  and  is  io  diatribated  u  to  be  capable  of 
giving  far  more  accurate  remits ;  but  the  blue 
Be  naiti  van  eat,  which  is  greatly  reduced  by  cyanide 
and  erythrosin,  is  actually  increased  by  chlorophyl, 
making  it  necessary  to  nae  an  ertra  deep  orange 
eolonr  screen  with  these  platea." 

Sow  to  Learn.— A  certain  aohoolmi 
to  tell  hi*  aabolar*  that  they  came  there 
how  to  learn,"  and  that  waa  all  they  cou 
in  the  way  of  knowledge  from  bim.     i 


AH8WZES  T0_C0ERESP0!fDE5T8. 

•»•  All  eemmwafaaffiHu  taeKM  U  oJiOthiiI  (eflWSnrrOB 


•  qnorles,  mi  wben  aotwirlng  qnerlos  pat  tbe  nombeta 
well  as  the  titles  of  the  qoerita  to  whioh  tba  replies 
Jer.  I.  No  cliargsuiioade  for  Inserting  lettsra.  quarts*, 
!  replies.    1.  Let  tela  cr  queries  rutins;  for  addresses  of 


id  we  trust  onr  readers  will  «-.-.i ;  u 
BACK  HUXBKB3. 


PaM  ii.    Miking:   Nos.  938,  Ml,  M3,  941,  BIS,  BID,  H3 

M,  HI,  1,000,  1,001,  1,(103.  i'.ool  UOt,  LOU,  I.o'lo. 

iTer-pUtlng  :  Noa.  1,001, 1.010. 

srolsbas  i  Mm.  47b,  SIB,  o7s,  713. 77s. 

be  following  are  tbe  Initials,  *o..  of  letters  to  hu 

to  WeJnesdnj  evening,  Mai  HI,  and  unaoknowle 

tHNKTT.8oN,'*tit>  FonaTatL— J.  H.  P.— Stadent.— 
—J.  1L  T— B.  J.  Plppm.^Ji.bn.— M -I.O. B  ,  Bath.- 
faotloner.-Jobn  Parama.-a.  J.  IL— lleute  Chris 

-W*W.C.— Ooctor  kied.-T.  KsCDf 


-P.C.A 


[We. 


I.  Hntshlo- 
uel j  gl*e  a  definite 


i  offers.)-!'.     O"  ludiou  for  mxuy  recipe,  for 

i  IniolnbJe  alter  exposure  to  light.)— an  ol.ii 
iinall.  [We  do  not  Ihink  Ihero  Is  auylhlni  more 
>id  aboul  cramp  btaldes  what,  as  an  otd  saB- 
m  mnit  hare  seen.    Tbe  beat  remedy  It  ral- 

in  wanl,  wewill  trjto  help  ioo.   Plalla, -<  polished 

— 1th  mercury  "is  not  ,"tlleer  elating." and,  u* 

of  fact,  tbe  mercury  will  tpnil  the  brass,  reader. 


rtne.)— wi.' 


oaok  namOert.)— BBOaasOHHS.  (W«  desert 
you  want  on  p.  313 — only  a  lew  weeks  egoTJ  — 
(The  paint  is  ml  ltd  wttb  imrnlih.  Yen  oai 
■  enamel  pain  la hp  nowadayi !  rota  moat  oilmen.) 


ir,  and  ferment  with  yeast  floated  an  a  bit  ef 
When  fermentation  baa  cleared  the  llqner.add 
er  oast,  of  brandy  or  slain  spirit  and  bottle  off.) 
ID.  (Submit  the  ease  to  Dr.  Alliaaon  In  the 
2V»a  ml    /.■--',,.  i  -K.  M,       [Boot- blanking, 


laaaary  "to  employ  a  patent  agf  at  io  drawing  out  a 

BsmTO   sill  111 Itltli   !■   worth's  patenl.  juu -IB 
wisely  by  employlni  an  aSent.)-L  Vltrm.    (It 


print.)— OoHBTitiT  BkaoBb,  Beading.    (S* 
on  ■•  Modern  Compound  Kuginet  "  in  No. 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE. 


JUtTB  L   WK 


with  tbt  better  dlstrlbotion  of  the  itrelna.l-H.  B. 
{Eiolain  whit  jon  mean  by  "  net»Ul0  paper."  If  the 
"  tablet  "  fonad  in  pocket-books.  Ac,  It  Is  simply  stoat 
pap-r  coated  with  a  miltnre  of  line,  whiting,  mi  alio.] 


erpapeM 


«'  la  the  ■■  E.  It"  la  Its  own  Urn. 
nut  week.)— O.  Hole.  (II  yon  ■ 
son'j  directions  in  the  P7«*ly  Ttnu 


Every  Man  or  Woman  suffering  from  an 

lf..ft»'  ptranl  o(  lha  mmindlnf  faela  IE  WIU  hHal  Wji-ui 
jou  *WM  k*pni^<d  lollop    bhTileklar  M  iry  r.<l.mp 

mkltlTaia    >!■•  Sill*    iT*r**a   BMp  (nllllli    for    [ba    j 


A  BEMARKABLS  diamond  wsb  eihiLited  >t  a  re- 
oent  nmHiagof  the  New  York  Academy  of  Sciences. 
It  wu  a  oompound  or  multiple  crystal,  containing  a 
large  number  of  twinninge.  It  is  of  tbe  olejstermod 
"eitreme  dnrate"  by  tha  French.  It  hid  been 
oat  into  the  genera]  ahape  of  ft  brilliant,  and  iti 
main  face  or  table  w*»  then  planed  on  ft  polishing 
Wheel.  It  wae  leapt  there  for  IOC  days,  the  wheel 
revolving  at  the  rate  of  2,800  revolution! 
per  minnte.  The  diamond  wai  held  upon 
the  rotating  turf  ace  at  a  die  tan  oe  of 
a'liiii'.  I  .■■'[!.  from  the  centre.  Based  on 
there  figure",  a  calculation  allows  that  tbe 
inrfece  passed  over  by  the  diamond  amonnted 
to  75,000  milee,  or  nearly  three  time*  the  cir- 
ttnmferenoe  of  the  eatth.  Yet  was  all  fatile, 
u  the  atone  would  not  acquire  a  polltb.  The 
ordinary  weight  placed  on  a  diamond  whi!<-  on  the 
wheel  is  from  2Jlb.  to  2,1b.  This  wae  increaaed 
by  lib.  and  31b.  without  elf ect,  and  finally  401b.  was 
oied.    The  wheel  «u  badly  damaged, the  Hi, iiuond 

Slouching  into  it  and  throwing  scintillations  in  all 
ireotione.    The  diamond,  even  under  tbeae  oondi- 
rial  polish,  and 


II,..-  -„ 


:1  bad  to  be  replaced. 


TBBMS    OF"   SJJBSCBIPTION. 


SklUlTuri  P*f  annum,  [oil  fr 


*2??*™&?>'M,,?.Jm*™Mn  aBUsnal. m  aSjr  a  Matt 


4,   p.1   lr»  ft.™'™.  JaU.T.: 


CHAB.GE8    FOB   ADVEKT1SIN9. 


l  pa.  in*  r««nph 


*TW7  auODaaaUof  KJf  bi  Wards. . 


C  erstr  awaatiia  la-hi  ■«*■  „ 


ill    UiL    u    »iiUrilll«,.n. 

1>M  in  [ba  "  Hiip-imj   S.J.  Uuv'    ill   linTLWnnu 
1R«  pnpajd  ;  H    radoMf.a    La    aaayl*  at    rapeaud    lulsnlaui 

a^-wUfr  sSlbt.  wcrsa  KsS  s 


Hollo  way's    Oinl 


NOTICfl  TO  SUBSCBIB1RS. 

Bubmlkm  rHalTlmr  Uiair  aopla.  dltaot   "™    >>»   a™™ 
!fc".ir  inbuiifUon  li   pail   -111   ba   Iu7.1r.laJ   HI  than  In    a 


-  'is  aT™^H!*S,'lv.S: 

ial   inuid  u.  i—d.  L.  «tl«.l  -k.r.T.r 
m.f  -«p>  mll'lfiul   .k.llb.ka... 


0UB    EXCHANGE    COLUMN. 

The  chargijor  Exchange  yoticei  i-  3d.  for  the   Km 
Si  ipordi,  and  3d.  for  entry  tuccading  S  mordt. 


Oootl  Value  Offered  (ea»b 
Slivered  Ola  in  Specula.—. 


ilfor 


BolkDH  DapoL,  Obaalas- 
r...h  ..:.:;  T  I:.     ti.:,»:;^.    ^-.-1-juLirt^   .ppantai.—  WITH,  ill»< 

Wanted,  a  Mannnl-orian  Keyboard,  double  Sound- 

5?ln.    BlOffOte.    by    Cuventrf    Maohlalit    CamD»JiT. 
BSll2roi"ir«ra.*-Boa"saol'Tl«r°lSk  »«1I™"e Alton .  * 

Dynamo  ti  e»n<Ue  power,  Siemena  lamlcated  inn.- 

One  horse-power  vartlgiJ  Bojcirie  Caatinwa,  wltb 
Gaa  Koalne.  I  home.  T«tioaliitLnaipherte,  bjCroae- 
Tio  :•  doi.  Partition  Wood  Cupboards  tcr 
Lawn  "Tower,  Sin.  ."an  bai.  complota.  contBO"., 
BafetT.    I'gbt    Rover   ttpe.   wanted.       Bicbange   old 

i  i.iinni  TMii«aam.  a  uniaw, i.iimt 

Wante',  Kaj-t-.r  i  ■  .it  =.i(n.>  U, ..■;.■■:._>  In  eichaage  for 
EiiiliS  EfMiH  Tlslnali  TlPM  T*7"T»VT  OBca, 
Marlon'*  Acadamy  Phtog^awhlo  Outfit,  takes   13 

Sll'tr" ■   ■  ■   ■    '■■     '  ■"■    ■  .'..'■'.    ■■"■   :■      ,    ■;.  ■:     ..-'■.:.'  ,:, 

Coluaja,  Cralildl^ 

Gra?il  Hodol  Tank  Locomotive.  3"tln.  lon«.  6|ln. 

'■!■■■.     -r.-    I    [,.■.-    I    -.li    ':-.■.■!    .r.    ■■    1';:^.    'J.r:.     li.h-.,.[..r. 

fhiltp'a-riHvl.  KbamaJd.  '  '         ' 

Nearly  t-Borae  HorlionUl    Model   Bnetne,  good 

Laily'a  Work  Box,  made  of  olive  wooa,  lined  blue 
?aaa"!^icurta-KH™Sialilia«.  °  °*° 

SewiQB  Machine,  band,  ebalmtltoli,  warranted    In 

,.'...     :■..'      .;. ,      .     '.' 
Wanted.  bAll -plate  bellowa  Camera,  In  eichaage  for  a 

Locid».-t.  Lal'llUI,  C0.pal-l.ua,  jiili'liijo,  "uolVcuVllu.""™ 

About  !i  Hone-power  VerlioaJ  Boiler  wanted,  must  be 

Electric  Motor  Armature,  »i  by  JJ,  weight  301b„ 
Nearly  new  Dove  Aviary  ami  throe  Hen  Dove  a. 
Large  BhooklDB  OoU  in  eichunge  (or  CoilWInder 
"  EuKllah  Meonanlo,"for  '»«»  l-»,  nnboond,  clean. 

181b.  of  ill  gauge  covered  cotton  Wire-  BiohaDge.— 
Electro  Magnet*.  11.  Eaobange,  tla,  long,|thlaV, 
Fretsaw  Appliance,  fit  Britannia  C.mpany'a  Jin 

Lineman  a  Detector,  Q  lantlty  and  Intemltj,  and 


Horliontal  Slide-valre  Bntrina.  "ore 


ioTnp'«*>  =T 
Carpenter1"  Tool  Oheat.  ciat  11  goiaeai 
Cylinder   Eleotrlo    Machine,   oeat    £ 
Boat,  with  two  piddles,   acnUinir    oar. 
Bleotrlc  Light  Battery,  at.  oeiu,  =• 
Will  enebaupje  Eqoantrlo  Chuck,  fat.  d><aettr.  M 
Qold  Watch,  o  jewel',  ISoL    gold  dome,  br 
A  good   .r,'!;n.   Bicycle.   Ball   bearings,    ■aehun 
A   Davis    Period    Waehing.     Wrinelnr-    an! 
Blgb^laaa  raar^rlrlng    Safety     Bicycle,   t 
',CaaUaCur,Bai 


Oxldeieeolally  prepare*'" 

Mloa  or  Talc  for  all  purposes. -K 
,,id  c.i  .  ».  Miuuluf-lua,  Loukiu,  E.C. 
No   Flat   Beverattes.-See    Automat 

Wnsel  OuttinB-  and  Dividing 
Planing  to  Uin.  by  81a.  Boring, 
Write  lor  King,  Kendbam,  ant 
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70  and  71  most  be  adopted.  This  is  the 
ordinary  telephone  indicator,  snch  as  is  used 
in  telephone  exchanges,  and  consists  of  an 
electro-magnet,  eey  firmly  screwed  to  the 
frame/,  to  one  end  of  which  is  pivoted  the 
shatter  *.  Above  the  magnet  ee  is  the  anna- 
tore  a,  pivoted  at  g,  and  fitted  at  one  end 
with  the  catch  c,  which  engages  with  the 
shatter  *.  When  a  current  passes  through 
the  coils  of  the  electro- magnet  its  armature 
is  attracted  against  the  pressure  of  the 
spiral  spring  f,  and  the  catch  moves  upwards, 
releasing  the  shatter,  which  falls  over  out- 
wards by  reason  of  its  being  set  a  little  oat 
of  the  perpendicular,  thus  disclosing  the 
number  printed  on  the  card  h.  The  tension 
of  the  spiral  spring  £,  can  be  adjusted  by  the 
milled  screw  m.  Fig.  70  is  a  side  view  of  the 
indicator,  and  Fig.  71  a  front  elevation  with 
the  shatter  down.  Fig.  72  shows  the  lift 
cab  fitted  with  a  bell,  and  a  four-drop  indi- 
cator of  the  form  just  described.  Reply 
keys  are  also  shown  at  the  bottom  of  the 
indicator,  and  likewise  the  connections  to  the 
springs  on  the  top  of  the  cab. 

When  fitting  up  a  lift  on  the  first-men- 
tioned system  a  stout  oak  block  (B,  Fig.  73), 
must  be  fixed  both  at  the  top  and  bottom  of 
the  lift  shaft,  and  the  naked  copper  wires, 
one  for  each  floor  and  one  for  each  pole  of 
the  battery,  stretched  from  top  to  bottom,  the 
ends  of  the  wires  being  fixed  by  metal  pegs, 
after  the  manner  employed  for  piano  wires. 
The  best  method  of  fixing  the  pegs  and 
wires  is  by  employing  the  lift  itself.  Having 
got  the  wire  and  pegs  together,  get  on  top  of 
lift  cab  and  send  it  up  to  the  top  of  the 
shaft  till  the  top  block  is  well  within  reach. 
Mark  off  on  the  block  six  points,  leaving  2in. 
between  each  point  and  2in.  between  the 
outside  points  and  the  ends  of  the  block. 
Now  with  a  gimlet  slightly  smaller  than  the 
metal  pegs  bore  a  hole  at  each  of  the  marks, 
and  drive  in  a  peg,  giving  each  peg  two  or 
three  turns  so  as  to  cause  it  to  bite.  Next 
insert  one  end  of  the  coil  of  wire  (No.  14 
B.W.G.  uninsulated)  in  the  hole  in  the  end 
of  the  pee,  taking  two  or  three  turns  round 
it,  and  then  having  seen  that  the  coil  is 
likely  to  run  out  freely,  start  the  lift  slowly 
downwards,  paying  out  the  wire  as  it  descends 
till  the  bottom  block  is  reached,  when  the 
wire  must  be  cut  off,  and  the  remaining 
wires  brought  down  in  a  similar  manner. 
When  all  the  wires  have  been  brought  down, 
the  bottom  block  must  be  marked  off,  bored, 
andpegB  driven  in  after  the  manner  described 
for  the  top  block,  and  the  ends  of  the  wires 
put  into  the  holes  in  the  ends  of  the  pegs. 
The  pegs  must  then  be  turned  round,  tighten- 
ing up  the  wires  until  they  begin  to  stretch, 
when  they  will  be  perfectly  tight.  Care 
must  be  taken  that  the  wires  are  quite 
parallel  with  the  traverse  of  the  lift,  or  the 
springs  will  not  ride  easily.  If  the  lift  has 
been  properly  erected  it  will  be  sufficient  to 
hang  a  weight  on  the  bottom  of  the  first 
wire  after  it  has  been  fixed  at  the  top,  and  a 
•mark  made  where  it  hangs,  the  others  being 
marked  off  from  this  point. 

Figs.  74  and  75  will  be  explained  in  the 
following  article,  when  the  connections  to 
the  shaft  wires  from  the  various  apparatus 
will  be  shown,  for  which  purpose  Fig.  72 
will  be  again  referred  to.  F.  C.  A. 

(To  be  continued,') 


PHOTOGRAPHY  IN  COLOURS. 

THE  idea  of  obtaining  photographs  in 
colours— a  successful  process  of  helio- 
chromy— is  much  older  than  many  think, 
and,  although  we  have  had  several  false 
alarms,  it  is  not  unlikely  that  before  long  we 
shall  hear  some  startling  news  from  America 
in  connection  with  the  subject.  At  first  sight 
it  seems  impossible  to  get  the  varied  tints  of 
a  landscape  produced  direct  by  the  sun  on  a 
sensitive  plate  in  the  camera,  or,  rather,  to 
make  a  sensitive  plate  of  such  a  character 


that  when  the  sunlight  has  been  allowed  to 
shine  on  it  a  print  can  bs  produced  by  its 
means,  which  shall  show  the  identical  tints 
of  nature  ;  and  it  is  certain  that  no  one  has 
yet  succeeded  in  accomplishing  such  a  feat, 
for  the  announcements  of  "  photography  in 
colours,"    which    make     their    appearances 
periodically,  refer  only  to  some  method  of 
colouring  the  photographs.    It  is  unlikelv 
that    the     discovery    will    be     made     all 
at   once ;    but   it   is  not  improbable  that 
photographs     in    some    colours    will     be 
produced ;     and,     the     initial    difficulties 
overcome,  there  is  no  telling  how  far  the 
patient   researcher  may  succeed.    We  have 
from  time  to  time  published  several  papers 
by  Mr.  F.  E.  Ives,  of  Philadelphia,  on  iso- 
chromatic  and  orthochromatic  photography, 
and  he  is  well  known  as  the  inventor  of  the 
first  commercially-successful  method  of  pro-' 
ducing  what  are  known  as  process  blocks — a 
method  eclipsed  apparently  by  the  process 
devised  by  Meisenbach,  of  Munich,  in  1882. 
Mr.  Ives  has  been  a  patient  lab -rarer  in  the 
field    of   photographic    invention  for  many 
years,  and  the  first  correct  colour-tone  photo- 
graphs of  objects  in  all  colours  were  made 
by  him  in  the  laboratory  of  Cornell  Univer- 
sity in  the  summer  of  1878.    Those  were 
made  with  collodio-bromide  emulsion  plates, 
sensitised  with  myrtle  chlorophyl  and  an  in- 
fusion of  tea,  and  exposed  through  a  light 
yellow  medium.    That  is  still  the  only  pro- 
cess which  will  photograph  the  deep    red 
pigments  successfully,  but  it  is  troublesome 
to  operate,  and  requires  great  delicacy.    Lec- 
turing recently  before  the  Franklin  Insti- 
tute on  the  subject  of  recent  advances  in 
photography,  Mr.  Ives  traced  the  history  of 
photo -mechanical  engraving,  and  incidentally 
mentioned  that,  in  a  single  establishment  in 
Philadelphia,  3,000  process  plates  were  made 
during  the  past  year,  critics  admitting  that 
process  plates,  which  cost  only  about  one- 
third  as  much  as  wood  engravings,  are  quite 
equal  to  them  in  quality.     The  important 
part  of    the    lecture,    however,  related  to 
photography   in   colours,   and   in  that  Mr. 
Ives   said     that     there    are    two    distinct 
methods  of  making   colour   photographs — 
in  one,  the  colours  are  produced  directly  by 
the  action  of  light    upon  a  peculiar  silver 
compound  ;  in  the  other,  no  colours  are  pro- 
duced, but  the  action  of  light  upon  colour- 
sensitive  plates  is  made  to  regulate  the  dis- 
tribution and  combination  of  colours  which 
constitute  the  final  picture.  By  both  methods 
the  blues,  greens,  yellows,  and  reds  of  an 
object  are  represented  in  a  general  way  by 
colours  of  those  hues.    It  is  not  generally 
known  that  the  idea  of  photographing  in 
colours  is  older  than  photography  itself,  the 
first  recorded  observation  having  been  made 
in  1810  by  Dr.  Seebeck,  of  Jena.  The  doctor 
says  that  when  he  directed  the  spectrum  of 
a  faultless  prism  on  white  chloride  of  silver 
spread  upon  paper  and  still  wet,  through  an 
opening  of  about  five    to   six  lines  in  the 
shutter,  and  to  the  distance  where  the  yellow 
just  meets  with   blue,  and  kept  it  in  that 
position  from  fifteen  to  twenty  minutes,  he 
found  that  the   chloride   had  become  red- 
brown  in  the  violet ;  in  the  blue  of  the  spec- 
trum the  chloride  of  silver  became  true  blue  ; 
in  the  yellow  the  chloride  was  mostly  un- 
changed ;  but  in  the  red  it  had  taken  the  red 
of  the  rose.    Sir  J.  Herschel,  in  1839,  refers 
to  this  matter,  or  to  similar  experiments,  and 
E.  Becquerel,  1848,  Niupce  de  St.  Victor, 
1851,  Poitevin,  1865,  and  St.  Florent,  1873, 
all  made  advances  ;  but  the  results  obtained 
were  never  of  any  practical  value,  the  process 
being  so  insensitive  as  to  require  hours  of 
exposure  to  secure  camera  pictures  illuminated 
by  direct  sunlight,  while  the  colours  cannot 
be  fixed.    Permanent  pictures  have,  however, 
been  made  by  the  second  method,  which,  it 
appears,  was  originally  suggested  by  Mr.  H. 
Collen  in  1865.    He  was  teacher  of  drawing 
to  the  Queen,  and  does  not  seem  to  have  done 
more  than  formulate  a  theory  in  language 


not  too  accurate,  but  which  was  sufficiently 
so  to  explain  his  meaning  to  those  familiir 
with  the  subject.    Duces  da    Haaron,  of 
Paris,  attempted  to  practise  the  process  by 
employing  plates  sensitive  to  all  colours,  and 
filtering  the  light  through  suitably  coloured 
glass.    The  methods  of  Collen  and  Haaron 
were  based  on  Sir  D.  Brewster's  hypothec! 
of  the  nature  of  light — that  there  are  three 
primary  colours,  and  that  all  others  are  com- 
binations of  those  three  in  different  propor- 
tions.    That    hypothesis    being    erroneous, 
for  no  part  of  the  spectrum  can  be  truly 
reproduced   by  the  optical  combination  of 
other  parts,  it  is  not  surprising  that,  neither 
Collen's  idea  nor  Hauron's  (for  the  latter 
worked  it  out)  failed  to  lead  to  success,  for 
at  best  it  merely  divided  the  spectrum  into 
three  parts,  each  represented  by  one  negatm 
only,  and  the  final  result  was  represented  by 
a  single  type  colour.    A  heliocnrome  made 
by  Hauron's  method  would  be  black  where  it 
should  be  red,  and  red  where  it  should  be 
yellow,    and   although    experimenters  ipc- 
ceeded    better    than    Hauron,    reproducing 
many  pigment  colours  very  well,  their  pro- 
cesses have  been  abandoned  as  unreliable,  and 
"  impossible  "  has  been  written  as  to  photo- 
graphy in  colours.     Mr.  Ives,  however,  ha 
persistently  pursued  the  research,  working  on 
the  view  that  a  heliochrome  process  to  be 
practicable  must  be  capable  of  counterfeiting 
the  spectrum  itself,  and  it  is  such  a  proeea 
that  he  recently  described  for  the  first  time 
before  the  Franklin  Institute.     He  rejecto 
the  hypothesis  of  the  primary  colours,  and 
does    not  attempt  the    impossible   feat  of 
actually   reproducing   each    ray    of   simple 
colour ;  but    he   makes    each    select  auto- 
matically and  definitely,  such  a  combinitioi 
of   type  colours  as    will   counterfeit  it  to 
the  eye.    By  way  of  illustrating  the  pro* 
ciple    of  his    process,    Mr.    Ives   anaryai 
various  .  bright     colours     by    means  of  ft 
projection    spectroscope,    and    found   tkt. 
aniline  yellow,  which  counterfeits  the  yeOorj 
of  the  spectrum,  is  really  a  perfect  mixtw< 
of  all  colours  except  blue  and  violet   Sos>j 
larly  aniline  green  is  a  mixture  of  gnev 
blue,  and  deep  red.    To  carry  out  his  proai] 
the  requisites  are — in  his  own  words— "(ft- 
Transparent  coloured  solutions,  which 
terfeit  three  simple  spectrum  colours, 
can  be  made  to  counterfeit  all  others  by 
ing  in  different  proportions.    I  call 
'reproduction  colours.'       (2)   Phot 
plates  sufficiently  sensitive  to  all  parts 
visible  spectrum.     (3)  Means  for  filt 
out,  in  a    strictly  accurate   manner, 
coloured  rays,  and  in  such  quantity  or 
portion  as  may  be  required.    (4)  A 
that  will  produce  three  negatives  simi 
ously  of  exactly  the  same  size,  and  from  1 
same  (or  very  nearly  the  same)  point  of  "*" 
(5)  Means  for  producing   from  the 
negatives  pictures  coloured  by  the  three  i 
tions  described  above,  and  means  fori 
bining  the  three  coloured  pictures. * 
means  for  filtering  oat  the  coloured  rays' 
colour-screens  prepared  in  the  manner 
scribed  in  No.  1,051,  p.  229,  and  Mr.Ji 
latest  process  consists,  to  describe  it  ^ 
in  making  three  negatives  on  colour- 
plates,  which  are  exposed  simultaiM 
a  triple  camera,  behind  light- filters 
adjusted  to  transmit  to  each  plate  jmtl 
kinds  and  quantity  of  light  to  cause  thej 
suiting  negative  to  make  a  coloured    "~ 
which,  combined  with  two  other 
pictures  produced  in  the  same  manner, 
counterfeit    the    colours  of  the 
Each    spectrum    colour     that    cannot 
counterfeited    by   one   reproduction  od 
must,   of   course,    be  represented  by  &} 
negatives  in  such  a  manner  as  will  seed*1 
definite  and  suitable  combination  of  **•£ 
production  colours  in  the  final  result  £* 
the  present  we  need  not  follow  Mr.Iv»** 
such  practical  details  as  he  Ins  pttbtiihriij>F.| 
no  one  knows  better  than  he  the  °^ci*? 
■  that  surround  his  process  or  any  other ;  M 
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,  may  be  said  that,  after  nearly 
ra  of  research,  he  has  got  eo  near 
repay  in  colours  as  to  encourage 
>  on.  The  amount  of  labour  in- 
the  adjustment  of  the  colour - 
snormoas  ;  but  vrhen  once  accom- 
is  done  for  all  time.  The  pictures 
tde  in  either  pigmented  gelatine, 
y  lantern  slides  from  the  negatives 
projected  by  means  of  a  triple 
item  and  light  of  three  colours — in 
*  method  each  negative  is  repre- 
the  reprodaotion  oolour  counter- 
it  which  has  been  moat  active  in 
ition.  The  greatest  difficulty  is 
id  in  obtaining  seta  of  negatives 
cposure,  development,  and  intensity 
ertain  essential  relation  to  each 
nt  difficult  as  it  may  be  to 
some  of  its  details,  Mr.  Ives  ex- 
relief  that  his  process  may  be  so 
that  it  will  not  only  counterfeit  all 
■3  of  nature,  but  be  really  practical 
ids  of  those  who  are  properly  in. 
Lnd  equipped.  Obviously  the  pro- 
be expensive,  but  for  certain  work 
eat  value — notably  for  the  illustra- 
te tores  by  travellers,  and  Mr.  Ives 
y  expresses  the  opinion  that  the 
t  far  distant  when  that  much  will 
fully  accomplished.  It  is  evident 
least,  having  gone  so  far,  is  deter- 
render  photography  in  colours  a 
it  success  if   possible   before   the 


HE  OHNI-TBLKMSTBR- 

astrument  was  designed  by  the  late 
William  Dredge  to  give  distances  by 
triongulation  without  calculation, 
'  using  i  a  side  or  outside  angle. 
is  have  been  adopted  for  military  and 
surveying  ;  but  no  instrument  — 
unbraces  so  many  alternative,  and, 
time,  simple,  methods  of  use  as  this 
is  an  advance  on  the  "  Simplex  Range 
id  Optical  Square,"  which  we  de- 
No.  1175,  p.  105  (a  diagram  on  which 
;s  to  explain  the  principle),  and  aa 
equire  an  exact  right  angle  at  oi 
i  base  to  be  laid  out,  it  can  be  used 
ily  ;  for  by  means  of  a  oorapeosating 
Che  opposite  side  of  the  circular  box 
ierometer  screw,  coincidence  can  be 
between  the  direct  and  reflected 
otwithatandiug  they  are  5°  or  8s  re- 
jm  90°  (the  right  angle)  :  in  all,  a 
f  18*  is  thus  obtained  for  choice  of 
end  of  base  an  which  to  make  oo- 
with  the  object.  Where  the  ground 
a  base  can  be  laid  ont  is  not  very 
be  outside  angle  of  the  triangle  is 
by  observing  a  distant  natural  objeet 
£ — such  as  a  tree,  rock,  ka. — nearly 
ngles  to  the  objects  to  be  measured. 
.  looking  through  the  eyehole  of 
it,  or  though  the  telescope  shown 
ration,  the  compensating  screw 
.o  is  turned  until  the  mark  and 
t  coincide  by  direct  and  reflected 
.  distance  of  50  yards  (or 
l  of  it)  is  then  laid  out  i 
as  the  mark,  and  at  the  exact  spot 

I  of  the  line,  chain,  or  tape,  when  " 
t,  the  observer  turns  the  mic " 

II  the  object  and  mark  are 
d  by  reflected  and  direct  vilio 
i  then  read  off  the  index,  and  on  refer- 
.e  table  affixed  to  the  instrument  the 
1  be  found  in  a  column  oppoaite.  This 
sent  yards,  metres,  ka.,  according  ' 
arements  used  on  the  base,  and  i 
tges  from  223  to  7,638  units.  Aa  any 
i  of  50  can  be  used  for  the  base,  pro- 
e  same  is  also  used  on  the  range  ra- 
dio ws  that  any  distance  from  30  yards 
r  visible  distance  can  be  taken,  pro- 
si  ground  permits  of  the  object  being 

both  ends  of  the  base  (constricted  ■ 
,  as  the  case  may  be). 
ined  positions  the  inside  angles  are 

and  distances  obtained  at  sight  by 
igning  a  man  or  picket  at  the  end  of 
i  the  objeet  (seen  either  by  direct 


vision  or  reflection).  All  that  has  to  be  dona 
is  to  carefully  set  the  instrument  to  its  zeros, 
and  look  at  the  other  end  of  base,  then  turn  the 
micrometer  screw  until  coincidence  is  obtained ; 
without  taking  any  notice  of  this  reading,  the 
compensating  screw  is  now  turned  until  pointer 
seen  in  figure  is  immediately  over  the  line 
around  micrometer  head.  The  observer  leaves 
a  picket  or  man  in  exact  position  he 
occupied,  and  proceeds  to  the  other  end 
of  base  ;  there  he  looks  at  the  object 
and  turns  the  micrometer  screw  until  he 
reflects  the  picket  or  man  on  the 'object.  The 
number  read  off  on  the  micrometer  head  will 
show  on  reference  to  the  table  fixed  to  base  of 
instrument  the  exact  range.  The  olever  part 
of  this  arrangement  is  the  mechanical  correc- 
tion or  automatic  addition  of  the  two  angles, 
so  that  not  only  can  two  angles,  neither  of 
which  are  right  angles,  be  used,  bat  only  one 
reference  to  the  index  is  necessary^  and  the  dis- 
tance of  objects  is  obtained  without  calcula- 
.tion.  One  revolution  of  the  micrometer  head 
screw  is  equal  to  one  degree  (i.e.,  by  reflection 
two  degrees),  and  as  this  is  divided  into  100 
parts  a  very  close  reading  is  obtained.  Mr. 
Coles,  of  the  Royal  Geographical  Society, 
author  of  "  Hints  to  Travellers,"  has  thoroughly 
tested  this  instrument,  and  speaks  in  high  terms 
of  it,  and  the  certificate  from  Kew  Observatory, 
which  we  have  also  seen,  vouches  for  the  scien- 
tific accuracy.  Hr.  J.  H,  Steward,  optician, 
108,  Strand,  London,  is  the  maker  and  joint 
patentee  of  the  instrument.  The  omni-tele- 
meter  will  also  give  vertical  heights  and  hori- 
zontal distances  by  using  a  fixed  angle,  or  it 
will  take  ranges  without  measuring  the  base. 
Now  that  a  competition  of  rauga-finders  is 
about  to  be  carried  out  by  the  military  authori- 
ties, as  announced  in  the  Scientific  News  last 
week,  this  subject  has  a  special  interest. 


Bearing  in  mind  that  speed  and  radius  am 
always  in  inverse  ratio  to  each  other,  and  that 
contact  must  always  take  place  on  and  near  the 
line  of  centres,  there  is  no  special  difficulty  in 
constructing  gears  of  this  kind  in  order  to  pro- 
duce any  required  variations  in  velocity. 

Should  it  be  required  to  obtain  an  inter- 
mittent rotary  motion  between  r*rallel  shafts, 
so  that  a  uniformly  rotating  shaft  shall  transmit 
motion,  now  faster,  now  slower,  to  its  fellow, 
such  variation  to  occur  at  regular  and  measured 
periods— the  choice  lies  between  equal  ster- 
shaped,  triangular,  and  elliptical  gears.  In 
square  and  star-shaped  gears  there  will  be 
eight  periods  of  maximum  and  minimum  speed, 
in  triangular  gears  there  will  be  six,  and  in 
elliptical  gears  four.  ■ 

The  outlines  of  the  square  and  star-shaped 
forms  of  gears  depend  on  their  velocity  ratios. 
In  order  that  they  shall  have  continuous  con- 
tact without  slip,  evidently  the  pitch  surfaces 
must  be  of  the  same  length.  In  square  gears 
this  can  only  be  possible  when  there  is  a  round- 
ing off  of  the  corners  to  a  definite  amount,  the 
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GBAMHtr— XVII. 
Variable  and  Other  Oeare. 

HAVING  now  described  the  usual  methods 
of  designing  the  correct  profiles,  both  of 
pitch  surfaces  and  of  tooth  curves,  I  purpose 
presently  discussing  the  methods  of  formation 
of  set  gears.  Rut  before  doing  so,  perhaps  it 
will  be  desirable  to  give  a  brief  summary  of 
some  of  the  more  special  applications  of 
toothed  mechanisms  to  the  production  of  vari- 
able, intermittent,  and  re  veiling  motions. 
There  are  some  machines  of  a  complicated  and 
very  automatic  character,  in  which  some  of 
these  gears  find  an  appropriate  place,  notwith- 
standing that  they  are  out  of  the  common 
practice  of  engineering.  For  many  classes  of 
motion  the  choice  can  only  lie  between  these 


radius  of  curvature  being  equal  to  half  the 
distance  ft  e  in  Fig.  114.  For  if  the  disproper- 
tion  between  the  distances  into  which  the 
pitch  point  e  divides  tV  *ne  of  centres  a  ft  ware 
greater  than  that  showi.  the  figure,  then  the 
radius  of  curvature  of  the  •.  jmers  of  the  wheels 
would   be   less,    producing;  a    «rewsty«*ft»ii. 
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hollowing  oat  of  the  flanks  and  yielding  a  ttstr 

gear. 

The  pitch  surfaces  being  in  any  case  of  the 
same  length  and  contact  occurring  on  the  line 
of  centres,  we  see  how  to  adapt  one  pitoh  pro- 
file to  another.  If,  in  Pig.  115,  we  divide  the 
periphery  of  one  wheel  A  into  any  number  of 
equal  parts,  1,  2, 3,  &c,  and  strike  circle  arcs 
from  its  centre,  passing  through  these  points  of 
division  and  cutting  the  line  of  centres  A  B  at 
T,  2",  Ac.,  these  intersections  will  evidently  re- 
present the  positions  which  the  divisions  1, 2, 3, 
will  successively  assume.  Then  carrying  circle 
arcs  from  1',  2*,  &o.,  taking  their  centre  in  the 
centre  of  wheel  B,  we  shall  obtain  on  wheel  B 
the  points  a,  b>  0,  which  must  gear  with  1,  2,  3 
00  wheel  A,  as  the  latter  intersect  the  line  of 
centres.  A  line  drawn  through  0,  b,  0  will, 
therefore,  give  the  profile  of  the  pitoh  surface 
•f  wheel.  I  have  not  shown  many  points  in 
tne  figure,  to  save  confusion  in  lines :  in  prac- 
tice, more  intersections  would  be  taken.  This 
method  is  evidently  applicable  to  any  form  of 
irregular  gear,  the  one  profile  being  supple- 
mentary to  the  other — a  principle  which  must 
be  strictly  adhered  to ;  otherwise  the  teeth  will 
partially  or  wholly  leave  gear. 

The  triangular  wheels,  Fig.  116,  may  be  con- 
sidered a  modification  of  the  square  gear.    The 
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outlines  are  those  of  two  equilateral  triangles, 
with  corners  rounded  off.  In  the  figure,  if  A 
is  the  driver,  B  is  in  its  position  of  minimum 
speed.  There  are,  therefore,  three  such  speeds, 
and  again,  three  others  when  the  contrary  con- 
ditions obtain,  as  the  rounding  corners  of  A 
4»me  into  contact  with  the  flat  sides  of  B. 

Evidently   in   certain  positions   there  is  a 
tendency  in  suoh  wheels  to  leave  gear  as  the 
;  projecting  corners  begin  to  reoede  from  the  flat 
sides.    In  Fig.  114  this  tendency  would  begin 
to  operate  at  e  if  the  wheel  b  were  the  driver, 
and  also  at  a  in  Fig.  116  if  wheel  B  were  the 
driver.    This  can  be  prevented  by  making  the 
teeth  of  sufficient  length,  as  drawn,  co  fully 
.  engage  with  each  other  until  the  next  f avour- 
-  able  section  for  driving  comes  round,  which 
•  begins  at  b  and  V  in  the  figures.    The  tooth 
lengths  most  suitable  can  be  obtained  by  ex- 
periment.    Properly,  also,  the   shapes  of  the 
tooth  profiles  should  alter  with  every  differ- 
ence in  curvature  of  the  pitch  surfaces. 
Fig.  117  shows  elliptical  gears  centred  mid- 
vway   between   the   foci,  giving  four  distinct 


>ariable  s^eds.  Here  also  the  teeth  need  to 
be  long,  and  the  ellipses  broad  at  the  ends ; 
otherwise  pins  and  catches  would  have  to  be 
put  on  the  faces  of  the  wheels  to  prevent  them 
from  leaving  gear  between  a  and  b,  A  being 
the  driver. 

The  ellipse  supplies  a  means  of  obtaining  a 
quick  return.  In  this  case  the  foci  become  the 
eentres  of  motion  ;  one  being  fixed,  the  other 
movable  in  space.  The  movable  focus  becomes 
the  centre  of  radius  of  the  connecting  rod  by 
which  the  quick  return  is  imparted  to  the 
slide  or  table,  as  the  case  may  be.  Thus  in 
Fig.  118,  let  A  be  the  centre  of  motion  of  an 
elliptic  wheel  A'  rotating  with  uniform  velo- 
citj  in  the  direction  ot  its  Arrow,  and  let  B  be 


Fig.  117. 
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Fig.  118. 


the  centre  of  motion  of  a  seoond  equal  wheel 
B'  driven  by  A'  In  the  position  shown  by  the 
full  lines,  B'  will  be  driven  at  its  slowest  speed, 
its  greatest  radius  being  on  the  line  of  centres 
A  B.  Presently  A'  will  have  come  round  into 
the  new  postyion  A",  and  then  B"  will  be  moving 
at  its  maximum  speed.  An  intermediate  position 
is  also  shown,  at  which  the  minimum  speed  for 
B'  is  just  finished,  and  the  maximum  about  to 
commence,  the  centre  of  B',  it  will  be  noted, 
has  moved  along  to  b.  Suoh  gears  should 
work  in  a  horizontal  plane,  and  means  be 
adopted  for  keeping  the  teeth  in  contact,  or  the 
wheel  with  movable  centres  should  be  above 
the  other. 

Fig.  119  shows  a  scroll  gear  in  which  the 
speed  is  gradually  varied  during  one  complete 
revolution.  It  is  struck  out  as  follows  : — a  b 
in  the  figure  represents  the  amount  of  varia- 
tion in  speed  between  the  two  gears.  Construct 
a  rectangle  1,  2,  3,  4,  the  length  of  each  side 


rapid  than  that  of  A ;  0  d  driving 
movement  of  the  gears  is  equal ;  ej 
•/',  the  rotation  of  A'  is  slower  than  t 


being  equal  to  one-fourth  of  the  distance  a  b. 
From  1  as  a  centre,  with  a  radius  la,  strike  the 
arc  a,  1';  from  2,  with  radius  2  1',  strike 
the  arc  1'  2' ;  from  3,  with  radius  3  2*,  strike 
the  arc  2'  3' ;  and  from  4,  with  radius  4  3',  strike 
the  arc  3'  b.  Two  such  scrolls  whose  centres 
are  at  c  &  will  then  work  together  with  a  varia- 
tion in  speed  whose  limits  are  fixed  by  the  posi- 
tions of  a  and  b. 

Fig.  120  represents  the  application  of  a 
method  which  is  capable  of  affording  a  wide 
range  of  different,  though  uniform,  speeds.  It 
is  termed  a  sector  gear.  In  the  figure  there  are 
three  distinct  velocity  ratios.  The  aro  ab 
driving  the  arc  a'b\  A'  has  a  rotation  more 


IMPROVEMENTS      IN      INDl 
COILS  OB  TRANSFORMS! 

AS  considerable  attention  is  being 
the  construction  of  what  are  k 
the  electrical  world  as  "  transform* 
illustrate  the  device  recently  patei 
Messrs.  Zipernowski,  Deri,  and  Bli 
Budapest.  The  patentees  have  ta) 
patents  for  several  devices  of  the  kini 
the  most  recently  published  they  say  £ 
found  that  to  attain  the  best  possible « 
with  transformers  with  an  iron  core  oi 
oval,  or  polygonal  shape  oloaed  upon  it 
core,  instead  of  being  made  of  iron  wir 
preferably  be  made  out  of  narrow  and1 
iron  ribbon.  The  iron  ribbon  is  ooi 
suitable  form  or  disc  and  subjected,  da 
ing  to  a  considerable  pull,  for  insur 

?iete  filling  out  of  the  volume  at 
referably  a  ribbon  of  insulating 
(paper  tape  or  the  like)  of  about  equa 
with  the  iron,  is  coiled  up  togethei 
thus  insulating  the  consecutive  laye? 
from  one  another.  The  ends  of  the  ire 
are  secured  by  soldering  or  rivetLnj 
adjacent  layers.  In  this  manner  an  el 
ring  or  disc  of  iron  ribbon  is  produoec 
able  number  of  such  discs  are  sup* 
constitute  the  core  of  the  induction 
f  erably  with  an  insulating  sheet  (pape 
suitable  tissue)  interposed  between 
adjaoent  elements.  A  core  built  u 
manner  is  shown  in  Figs.  1  and  2.  Tl 
of  a  sheet  of  iron  of  suitable  breadti 
in  one  piece  the  whole  of  the  core, 
answer  the  same  purpose,  as  such  a  1 
of  iron  cannot  be  manufactured  of 
degree  of  thinness  as  a  narrow  ribboi 
Fouoault  current  in  a  broad  strip  will 
much  more  energy  than  in  a  numbei 
ones,    The  iron  ribbon  should  be  aboi 
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in  halves  perpendicularly  is  placed  round  the 
wood.  The  castor  screws  on  to  the  cylindrical 
pieces,  as  shown,  and  is  firmly  held  without 
pins  or  rivets.  The  leg  being  counter- sank, 
the  OMtor  fits  the  leg  without  showing  when  ii 
join*  the  wood.  Theoastoritselfrevolveson  bells 
running  in  grooves  in  the  lower  end  of  the 
socket  and  in  the  circular  plate  bearing  the 
arms  far  the  wheel.  The  circular  plate  flta  Into 
the  end  of  the  socket,  which  is  noun  tor- sunk  to 
receive  it,  and  fa  fixed  dt  a  rivet  pawing 
through  the  circular  plate  and  the  socket,  and 
clenched  by  means  of  washers,  as  shown.  It 
will  be  Been  that  by  this  arrangement  the 
wheel  is  brought  more  directly  under  the  leg, 
and  there  ia  consequently  lees  strain  on  the 
arms,  while  the  whole  arrangement  revolvM 
freely  in  both  directions.  We  understand  that 
theae  castors  oan  be  seen  at  Mr.  Johnson's,  It, 
Wellington-street,  Islington. 
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BLEACHING  IVORY,  BONA  AND 
CTATHXR8. 

IVORY  and  bone  ars  both  strongly  affected  by 
■oid,  as  well  at  by  alkaline  fluids,  consequently 
for  the  pnrpoM  of  bleaching  them  ws  most  on  this 
aooonnt  nse  only  bleach  baths  of  a  neutral  reaction. 
Ivory  requires  no  preparation  for  the  bleaah  bath ; 
on  the  other  hand,  bone*  muit  be  freed  from  tat 
and  any  fleshy  or  other  particles,  whether  it  be  by 
treatment  with  soda  solution  or   beniine.    The 


■k,  and  from  j  to  }in.  in  breadth,  but  the 
ensions  vary  according  to  oircumstanoes, 
he  second  part  of  the  invention  relates  to 
stent  modes  for  facilitating  the  coiling 


copper  conductors  in  transformers,  oongist- 
of  a  circular,  oval,  or  polygonal  coil  com- 
id  of  the  primary  and  secondary  conductors, 


1  circular,  oval,  or  polygonal  coil 
f  the  primary  and  secondary  oonduc 
m  being  for  the  greater  part  inclosed  by  iron 
its  of  a  editable  form.  To  facilitate  the 
ding  of  the  coil  and  avoiding  the  necessity 
•■sing  the  copper  wires  through  the  open, 
i  formed  in  the  iron  sheets,  they  provide  in 
sheet  a,  Fig,  3,  narrow  slits  auoh  as  e, 
ingh  which  the  copper  wires  can  be  intro- 
&  sideways  into  the  opening  i  Intended  to 
I  them.  Or  there  may  be  iron  sheets  of  the 
i  indicated  in  Fig,  4,  the  wide  openings, 
r  winding  on  the  coils,  being  filled  np  with 
able  pieces  e  of  sheet  iron.  In  Fig.  6  there 
town  yet  another  arrangement  for  aooom- 
ring  the  same  object.  There  is  a  core  eom- 
d  of  double  T-&haped  sheet  Iron  pieces  a 
\  the  middle  part  of  which  the  coils  are 
nd  into  the  space  t,  whereupon  the  whole 
it  into  a  closely  fitting  outer  shell  »,  which 
so  made  np  of  superposed  sheet  iron  rings, 
external  form  as  well  as  the  meeting  sur- 
s  of  the  inner  oore  and  of  the  shell  may  be 
f lindrical,  conical,  prismatioal,  or  pyramidal 
».  Fig.  6  is  a  plan  showing  the  exterior 
larance  of  a  transformer  made  according  to 
i.  3, 1,  and  6 — a  denoting  sheet  iron  and  b 
copper  coil.  The  last -described  arrange- 
t  may  also  be  executed  in  multipolar  form, 
inner  oore  being  of  a  star-shape,  and  each 
:e  being  wound  with  a  coil  of  copper  wires, 
le  the  external  shell  is  made  to  fit  closely 
i  the  several  arms.  In  all  these  forms  of 
sfonnera  the  sheets  of  iron  may  or  may  not 
lsulated  from  one  another  by  a  suitable  lu- 
ting material. 

iKINSOK'S  SELF-FIXING  CASTORS. 
N  ingenious  form  of  self-fixing  oastor  has 
been  devised  by  Mr.  Henry  Riekineon,of 
ungham,  who  has  entered  it  at  the  Patent 
is.    The  construction  will  be  readily  under- 


...., aoid  quality  being  less  Injurious  than 

alkali.  Into  this  neutral  bleicb  bath  the  bones  Ot 
the  ivory  are  plunged,  and  allowed  to  remain  for 
twenty-four  hours  therein  at  a  temptratnre  of  80* 
to  IU*0.  f°™     """   "-■--•      **•--  "-■■  *--  — 


(68°Fahr.),they  n____   . 

and  when  practicable  In  sunlight.  Ths  advanta- 
geous action  of  snnligtat,  for  these  substances 
especially,  cannot  be  too  highly  recommended. 

oetrioh  feathers  sre  not  all  equally  suited 
I  of  bleaching.    Of  those  generally 
r  one  portion  can  be  used  for  ths  pro- 
duction of  half-white,  the  other  portion  slime  tor 
that  of  pure  white  feathers.    The  oarsf  nlly-sorted 
and  selected  feathers  most  first  of    all  have  all 


-Section  fixtD- 
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iuo  ouu.  ui.  «.=  fegs  to  which  the  castors  are  to    pose  they  must  be  treated  with  sosp-and-weter,  a> 

be  uttaohed  are  turned  wider  at  the  lowsr  end,    afterwards  with  the  assistance  of  a  soft  brush. 

or  with  a  shoulder,  and  a  cylindrical  screw  out  I     These  operations  must  be  continued  until  tk 


ENGLISH  MECHANIC  AMD  WORLD  OF  80IEN0B :  No.  1,311. 


become  (Mil;  moistened  with  the  water,  when  the; 
mutt  then  be  left  for  some  time  in  cleao  water. 
In  Order  to  remove  all  fluids  from  the  feathers 
they  should  pass  through  a  centrifugal  machine. 
Twenty  litrea  of  hydrogen  peroxide  ere  placed  in 
1    longish     wooden     tab    with    460    grammes    of 


_d  then  heated  by  meani  of  a  closed  luden  ooii 
up  to  34"  (93°Fehr.)  Into  thii  fluid  plan*  6  kilos. 
of  the  cleaned  feathen,  stirring  the  lame  with 
tha  hand*  every  hoar.  The  bleaching  is  completed 
in  24  hours.  If  an  absolute  white  is  desired,  a 
second  bath  is  then  recommended,  allowing  the 
feathers  to  remain  In  the  same  for  'a  shorter  time. 
When  the  bleaching  is  completed,  tha  feathers 
should  be  carefully  removed  and  pla.'ed  in  a  cold- 
watar  bath,  composed  of  100  grammes  of  sulphuric 
acid  66°  B.  to  each  100  litres  of  water.  In  this 
bath  they  are  allowed  to  remain  for  one  and  a  half 
hours,  when  they  must  be  plunged  into  clean,  soft 
water,  and  thoroughly  rinsed  out.  The  damp 
feathers  should  then  be  drawn  through  a  starch 
milk  (not  paste),  somewhat  tinged  with  aniline 
blue,  and  then  finally  exposed  to  the  slow-drying 
process,  either  in  tha  open  air  or  in  a  drying-room, 
taking  care  to  shake  them  occasionally  in  order  to 
avoid  any  adhesion  of  the  small  fibres.  After  re- 
moving the  starch  by  shaking,  the  feathers  can 
then  undergo  the  usual  manipulation  of  curling 
and  burning. — Konigttearter  und  EbeU. 


rried  out 


THE  GREENWICH  VISITATION. 

THE  annual  visitation  of  the  Royal  Observatory 
at  Greenwich  was  waa  made  last  Saturday, 
when  the  report  of  the  Astronomer- Royal  was  pre- 
sented. The  visitors,  amongst  whom  ware  Profs. 
Stokes,  M.P.,  president  of  the  Royal  Society,  Sir 
(i.  B.  Airy,  Lords  Rosa*  and  Rayleigh,  Profs. 
Caylsy  and  Adams,  Messrs.  Common  and  Da 
Rue,  and  Hiss  A.  M.  Clerks,  inspected  the  new 
buildings,  and  when  tha  report  was  handed  round 
expressed  much  dissatisfaction  that  the  Govern- 
-meet  is  still  "considering''  the  advisability  oi 
supplying  Greenwich  with  a  telescope  for  photo- 
graphing stars.    The  extension  of  the  computing 

rooms,  referred  to  laat  year,  has  been :    J  ■■  — 

and  the  whole  of  the  atari  of  the  . 
department  are  located  in  two  rooms, 
of  ready  communication  between  the  .  . 
top  of  the  extended  rooms  a  dome  18ft.  in  diameter 
(covered  with  papier-mache')  has  been  erected.  In 
which  it  is  intended  to  mount  an  equatorial  anc 
photo  heliograph.  This  dome  will  be  available  for 
a  photographic  telescope  in  the  event  of  the 
Government  deciding  that  Greenwich  shall  take  i. 
share  in  the  work  of  charting  the  heavens,  aa  pro- 
posed by  the  Paris  Conference,  and  for  which  15 
observatories  have  already  ordered  telescopes. 

The  subject  of  railways  in  proximity  to  thi 
Observatory  waa  once  more  brought  into  promine net 
by  a  proposal  to  construct  a  tunnel  under  Black 
heath  in  connection  with  the  Bexley-heath  Rail- 
way. On  five  nights  observations  were  made  to 
test  the  effect  of  the  trains  on  the  South-Beaten  ] 
line  on  a  spacial  class  of  observation  (the  image  of 
the  wirea  of  the  transit  instrument,  as  seen  by  re- 
flection from  a  trough  of  mercury).  The  result 
showed  that  tremor  from  trains  in  the  tunnel 
between  Blackheath  and  Charlton  (about  a  mile 
distant)  caused  the  image  to  disappear  ;  and  aa  the 
proposed  tunnel  was  to  pass  within  570  yards  of  th- 
Instrument,  the  Government  opposed  the  Bill,  and 
the  Blaokheath  route  waa  abandoned. 

The  ^personal  equation  instrument  waa  used  to 
■  ■     -----  the 


„    . .. the  last  published 

italoguo  waa  1,656. 

As  a  rule,  the  altazimuth  has,  daring  Mr. 
Christie's  time,  been  used  only  to  secure  observa- 
tions uf  the  moon  when  its  proximity  to  the  eun 

:ndered  observations  with  the  transit-circle  impos- 
bibls;  but  last  winter,  in  the  absence  of  suitable 

ibjects  for  equatoreel  observation,  the  instrument 
tea  used  throughout  the  lunation.  The  moon  has 
been  observed  with  it  on  74  nights,  and  the  obaer- 
.  stiens  are  completely  reduced  to  tha  end  of  the 
list  lunation. 
Theequatorealahav 

ig  order,  and  the  30ft 
.eetns  to  be  in  an  excellent  state,  as  it  can  be  turned 

ompletaly  round  in  30  seconds.  With  one  or  more 
■f  the  cqnatoreals,  24  occaltationa  of  stars  by  the 
iioou  (double  the  average  of  the  preceding  17  years) , 
i  phenomena  of  Jupiter's  satellites,  and  three 
>amets  (on  12  nights)  have  been  observed.  In 
ommon  with  many  directors  of  observatories,  the 
Astronomer-Royal  baa  to  lament  the  fact  that 
>londs  almost  set  at  naught  his  elaborate  arrange- 

lents  (with  nine  instruments)  for  securing  obser- 
vations of  the  small  stars  oooolted  daring  the  lunar 


experimenta  in  stellar  photography,  to  determine 
the  extent  of  field  available  on  curved  and  plane 


lubtfnl,  and  that  the  imaged  on  plane  plates  are 
good  enough  as  far  as  2°  from  the  centre. 

With  the  spectroscope  attached  to  the  13|in. 
equatorsal,  833  measures  have  been  made  to  deter- 
mine the  rate  of  recession  or  approach,  in  the  line 

t  sight,  of  IS  stars ;  and  certain  stars  have  been 
nbserved  for  Mr.  Lucky  or. 

Photographs  of  the  bud  were  obtained  on  205days 
nf  the  356  ending  Hay  10.  For  the  year  1847,  sup- 
plementing the  Greenwich  series  by  photographs 
taken  in  India  and  the  Mauritius,  a  record  of  the 
sun's  surface  has  been  secured  on  3G1  days.  The 
redaction  of  the  measures  of  these  photographs  is 
complete,  and  the  results  ready  for  the  Press.  The 
diminution  of  current  work  aa  the  miiiuntunofann- 

pots  approaches  has  permitted  the  completion  ol 
the  Greenwich  results  for  former  years  by  the 
measurement  of  photographs  taken  at  Cambridge, 
O.a,  anu  Ely,  to  be  undertaken. 

In  the  Magnetic  Department  the  continuous 
legistration  of  the  changes  of  magnetic  declination, 
horizontal  force,  and  vertical  force  has  been  main- 
tained, a  duplicate  set  of  photographs  being  taken 
since  January  last,  so  that  ons  set  may  be  avail- 

ible    for    persona    wishing  to  discuss  Greenwich 

coords.     Five  measures  of  resistance  of  the  earth 


t  on  four  days  of  very  high  wind  ;  the  Deal 
.all  except  on  eight  days,  OB  six  of  which  the  Ms. 
graphic  connections  were  interrupted.  Automatic 
signals  have  been  received  to  check  the  ernes  of 
the  Westminster  dock  and  that  used  to  dree  s 
me-ball  at  Devonport.  The  error  of  the  former 
as  less  than  lseo.  on  23  per  cent,  of  the  days  of 
iservation,  and  amounted  to  4*ea  on  only  2  per 

The  money  for  determining  the  difference  at 

.  jngitude   between  Greenwich   and   Paris  havisf 

been  placed  on  the  Navy  Estimate*,  arrangements 

being    made    to   carry    out    the    work   next 


in,  ■ 

the 
"In  my  laat  report  it  was  suggested  that  the 

natrumental  equipment  of  the  Observatory  ahoak) 
»  supplemented   by  a   photographic  refractor  of 
3in.  aperture   (eqnetoreally  mounted)    to  enable 
Greenwich,  sa  the  National  Observatory,  to  take  its 
piare  in  tie  scheme  for  forming  a  photographic 
ip  of  the  heavens,  and   for  thru  extending  out 
owledge  of  the  places  of  the  fixed  atari.    Cons- 
ent on  the  resolution  of  the  Board  of  Visitors  at 
s  laat  visitation,  I  brought  this  queation  of  lbs 
inffioiency   of  our  instruments  for  the  present 
..  mts  of  astronomy  to  the  notice  of  the  Admiralty 
and  of  the  Chancellor  of  tha  Exoheqoer,  and  the 
ill  under  the  consideration  of  the  Go- 
lf the  Royal    Observatory  is  to  take 
work  of  carrying  out  one  of  the 


these  wires  hat 


s  and  dirsotiou  of  mot: 

_ n  observations,  Mr.  Tur 

(chief  assistant)  found  that,  ai        *    " 


,   ind  that  di 

ion  agreed  with  the  results  i 

-prism  eyepiece.  It  is  now  proposed 


direction 

with  a  re'  ... 

to  use  the  instrument  for  testing  the  personality  in 
observing  the  preceding  and  following  edgea  of  the 

The  transit-circle  has  bean  used,  aa  in  former 
years,  for  observing  the  sun,  moon,  planets,  funda- 
mental stars,  and  all  stars  in  Groomb ridge's  cata- 
logue not  observed  at  Greenwich  since  1367.  In 
1887  about  1,900  stars  were  observed— i-e-  about 
750  more  than  the  average  of  the  preceding  17 
jean.  The  errors  of  the  instrument  having  become 
inconveniently  large,  the  bearings  were  cleaned 
and  readjusted.  The  cloudy  weather  during  the 
first  four  months  of  this  year  interfered  with  ob- 
serving: nevertheless,  5,30-1  transits  and  5,067 
zenith  distances— i.e.,  about  1,000  more  than  the 
average  of  the  preceding  18  years — were  observed 
The  current  reductions  and  the  annual  oomputa 
tioos  relating  to  observations  with  this  instruiueni 
are  wall  advanced — in  fact,  rather  more  ao  than 

The  computations  for  the  ten-year  catalogue  of 
Stars  are  in  a  forward  state,  and  there  seems  every 
probability  that  before  next  visitation  a  consider- 
able part  of  the  catalogue  will  be  in  print.    In  tl. 

SrwtlShourio!  right  ascension  there  aro  2,875  stare. 


ilttis 


photographs  in  t 
os  conditions  of 


suite ;  i 


l  fact. 


the  c 


red  the  effects  of  tl 


1   computers,   and  a   clerk   for 


ei|bt 
ofioi 


lipal  objects  for  I 
jppointed,  it  appeal 
should  t -'---> 


of  the  prta- 

r- Royal™ 


without  delay,  in  view  of  tl 


13  obser- 


proved.    It  is  thought  that  a  slight  dislocation 

the  trace  soon  after  sunset  and  a  sudden  return  .. 

iginal  position  just  before  sunrise,  which  increasi 

s    difficulties  abovs  referred  to,  are  connected 

with  the  electric  lights  in  the  vicinity  of  the  earth 

ate  at  AngerateiJ*  wharf.     It  may  be  remarked 

ire    that    the  Observatory  is  dependent  on  tht 

inrtesy  of  the  South- Eastern  Railway  Company 

for  carrying  the  earth  wires, 

e  meteorological  records  for  the  yi 
that  the  mean  temperature  waa  47-8',  or  i-o 
below  the  average  of  the  preceding  46  years.  The 
'  igheet  temperature  was  92-2*  on  July  4,  and  the 
.west  16-5°  on  January  2.  The  number  of  hours 
of  bright  sunshine  waa  1,401,  or  190  above  the 
average  of  the  preceding  ten  years.  The  rainfall 
waa  19  Sin.,  being  4'8in.  below  the  aversge  of  the 
loading  4G  years. 

In  the  year  1887  the  average  daily  number  of 
chronometers  being  regularly  rated  was  224,  the 
total  number  of  chronometers  received  was  717, 
issued  642,  and  the  number  sent  for  repair  was  315. 
liuce  the  date  of  the  laat  report  two  competitive 
rials  of  chronometers  and  the  annual  trial  of  deck 
latches  have  been  completed,  besides  a  trial  Of 
en  cbronomstera  for  the  Austrian  Government, 
ipplementary  trial   of  chronometer*,  ter- 

1_    t i__*    n..  &nt  17  obronometers 

eel- 
high,  though  the  somewhat  sbortor 
le  trial  prevents  a  strict  comparison 
the  annual  trials.  The  first  chrono- 
meter in  the  annual  trial,  1887,  was  very  good  in- 
deed, and  the  next  four  appear  to  be  fine  chrono- 
meters. Ths  performance  of  the  first  six  was 
decidedly  above  tha  average  of  recent  years,  though 
tha  trial  waa  somewhat  more  aevere  than  usual  M 
regards  range  of  temperature,  the  extremes  bsin 
37'  and  100'  Fahrenheit.  For  the  annual  trial  o 
deck  watches,  1887,  November  26,  to  1888,  Feb 
ruary  11,  21  watches  were  entered,  and  of  thee 
nine  were  purchased  for  ths  Navy,  the  first  thre 
being  equal  in  performance  (on  the  II  weeki 
trial)  to  an  average  box  chronometer. 
The  Greenwich  time-ball  waa  dropped  regularly 


if  Melbourne  and  Sydi__„  _ 

have  already  ordered  their  instruments,  whioh  an 

to  be  completed  by  the  end  of  the  preaant  yeer. 

"  Allusion  was  made  in  the  laat  report  to  ths 
increased  demands  made  on  the  Observatory  ■ 
recent  years  both  by  the  scientific  und  the  general 
public,  and  in  view  of  the  consequent  developsass* 
of  work,  it  now  becomes  necessary  to  review  Its 
position  of  the  establishment,  which  waa  coast 
toted  many  years  ago,  when  the  conditions  wot 
very  different.    In  order  to   understand  the  it* 

user  in  mind  the  following  facta  :— In   1835  teen 
were  five  assistants  (excluding  the  chief  asadetaat) 

work  beyond  the  care  of  a  relatively  email  naoasar 
of  chronometers  for  the  navy,  no  magnetic  sal 
meteorological  observations,  no  altaiimutb  obser- 
vations, no  spectroscopic  and  photographic  ohsst- 
...™.  it  ths  present  time,  there  axe  *%at 
■j,  (excluding  the  chief  aaeiatant)  havraflt 
in  to  superintend,  and  of  this  staff  tee 
istants  are  absorbed  by  the  magnetio  sat 
iteorological  branch,  one  by  the  altazimuth,  sad 

0  by  the  spectroscopic  and  photographic  braaah, 
iving  only  three  assistants  to  do  tha  askruaosst- 

1  work,   whioh  in  1835   required   five  sssistsasi, 
d  in  addition  to  perform  all  the  extraneous  dates 

Royal  has  felt  it  deatrabl) 


.  undertake  in  th 
"  Under  these  ci 


nstances  it  become*  a  m 


duration  oi 


mads  for  the  prii 
work, 


ilea*  adsqsaM 
■  objects  of  las 
___h   aa  thetnpah1 
>  be  dropped.   Tea 


-iguals,  may  not  hi 

ce  of  hourly  time-signals  throws 

on  myself  and  the  staff  of  the  Observatory, 

aa  it  is  purely  voluntary,  it  appears  to  as 

a  condition  of  its  maintenance  must  be  that 

arrangements  shall  be  mads  to  enable  the  proper 

vork  of  the  Observatory    to    be   married  on  sad 

uitably  developed." 


IT 


A    H0MB-MADB    1NCUBATOH- 

NDER  this  heading  we  illustrated,  inSo.!WS, 
v  p.  ST2,  an  incubator  designed  by  Mr.  P.  H. 
Jacob*,  and  described  by  him  in  the  Sural  A* 
Yorker.  He  has  had,  like  ourselves,  several  in- 
quiries, and  makes  the  following  reply:— Ho 
important  a  subjsot  as  artificial  incubation  csetnal 
perhaps  be  made  entirely  plain  to  a  novice  ins 
few  articles  ;  butaa  interested  parties  have  writes* 
for  additional  information,  it  may  interest  otneo 

are,  "Dues  the  incubator  dispense  entirely  with 
the  use  of  a  lamp,  using  at  intervals  a  bucket  of 
water  to  maintain  proper  temperature?  I  fear 
this  will  not  be  satisfactory  unleaa  the  incubator 
ia  kept  in  a  warm  room  or  cellar ." 

All  incubators  must  be  kept  in  a  warm  location, 
wbetber  operated  by  a  lamp  or  otherwise.    Ths 


>r  cellar 


quired  to  be  supplied, 
incubator  recommended  ha*  4ia. 
rounding  it,  and  more  aawduat  « 
advantage.     Tha  sawdust  is  not 


the  less  * 
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•pari  the  ontuJi  temporal  _     _  _ 

hold  »  Urge  amount  of  beat,  ud  that  ia  tie  seen  I 

HJ*i,fPMm-       ThS     <U™<iyOM      glTMl     WOTC    tO 

lint  Gil  the  ttnk  with  boiling  water'  and  iilo, 
it  to  remain  for  24  boors.  In  the  mean  time  tl . 
•»»*"■*  >U»  the  heat,  and  more  boiling  water 
i«  ttam  added  until  the  egg-drawer  U  about  110=  <,r 
lit .  By  this  time  there  ia  a  quantity  of  store,! 
J^*Jn™«««wdtut.  ThasemwiUcoolthedrnwer 
to  10S».  The  loss  of  heat  (doe  to  Its  being  held  by 
the  sawdust)  will  be  vsry  alow.  All  that  u  needed 
then  ia  to  supply  that  whioh  will  be  ioet  in  ] 
hours,  and  a  bosket  of  boiling  water  ibonld  keep 
the  heat  about  correct,  If  added  twioe  a  day  :  but 
it maf  wqnire  more,  aa  aome  consideration  ma- 
be  given  to  fluctuations  of  the  temperature  of  tl 
atmosphere.  The  third  week  of  inonbation,  owir," 
to  animal  beat  from  the  embryo  chicks,  a  bucket 
of  boiling  water  will  aometimei  hold  temperatu] 
for  24  hoars.  No  objeotion  can  bo  urged  again  ■ 
attaching  a  lamp  arrangement ;  bnt  a  lamp  is  dan 
gerooa  at  night,  while  the  flame  moat  be  regulated 
according  to  temperatnre.  The  objeot  of  givir.  a 
the  hot-water  method  waa  to  avoid  lamps.  We 
have  a  large  number  of  them  in  nee  (no  lamp. 
ben,  and  there  are  eqnal  to  any  othen  in  results. 
With  all  doe  reapeot  to  aome  inquirers,  the 
majority  of  them  seem  afraid  of  the  work.  Now 
there  n  aome  work  with  all  incubators.  What  ia 
desired  il  to  get  rid  of  the  anxiety.  I  stated  that 
a  bucket  of  water  twioe  a  da;  would  (office.  1 
tnutsd  to  the  judgment  of  the  reader  somewhat 
Of  oonree,  if  the  heat  in  the  egg  drawer  ii  S-O",  an  c 
the  weather  cold,  it  may  then  take  a  waah  boil. 
fulllof  water  to  get  the  temperature  back  to  103° 
bat  when  it  ia  at  103°  keep  it  there,  even  if  it  one 
jtoneUj  requirei  two  buokets  of  boiling  water.  Tt 
judge  of  what  may  be  required,  let  at  suppose  th  I 
ermometer  In  the •-- 


Hoet  early  attempt*  to  reduce  the  observing  _, 
earthquakes  to  an  exact  eolanoebad  failed,  beoani  ■■ 
they  were  bated  on  a  wrong  notion  of  what  In 
earthquake  waa.  It  bad  been  imagined  that  an 
earthquake  consisted  of  a  aingte  isolated  jerk,  or 
of  a  few  jerks,  easily  distinguishable  from  any 
minor  oscillations  that  might  accompany  them. 
The  old  oolamn  seismometer,  for  instano  . 
attempted  to  inaascre  what  waa  called  th 
intensity  of  the  (hook  by  meuu  of  a  number  c  ■" 
oolnmne  of  various  diameters  whioh  itood  like 
ninepina  on  a  level  ' 
the  ih, 


■hook  would  overthrow  the 


column  ■ 


operator looki  at 

and  it  ii  exactly 

Iom  a  little  by  night,  and  drawi 

of  water.    A»  I 


that 


buokt 


tea 

"";  *»  ™  ™  ""«  we  term  "tne  oown  grade,"  h 
■Pplioe  a  bucket  and  a  half  (alwaya  allowing  for 
the  night  being  colder  than  the  day).  Aa  Mated 
the  sawdust  will  not  allow  the  drawer  to  become 
too  cold,  aa  it  give*  off  heat  to  the  drawer.  And 
M  the  sawdust  absorbs,  it  is  not  easy  to  have  the 
heat  too  high.    One  need    not  even  look  at  th 

drawer  until  the  proper  time!.     No  watching the 

tnenbator  regulate*  itaelf.  If  a  lamp  is  mud  too 
mush  heat  may  aoonmulate.  The  name  moat  be 
mwanfonally  tamed  op  or  down,  and  the  operator 
MM*  remain  at  home  and  watch  It.  while  dnrine 
the  third  week  he  will  Easily  cook  his  eggt. 

The  incubator  can  be  made  at  home  for  to  email 
a  mm  (about  odol.  for  the  tank,  Idol,  for  faucet 
etc-  with  116ft.  of  lumber)  that  it  will  coat  bat 
little  to  try  it.  A  piece  of  glue  can  be  placed  in 
front  of  the  egg  drawer,  if  preferred.  If  the  heet 
■oee  down  to  DO,  or  rises  at  times  to  105,  no  harm  si 
done.  But  it  work,  well  and  betobes,  the  proof 
being  that  hundreds  are  in  use.  I  did  not  give  the 
plan  aa  a  theory  or  an  experiment.  Tbey  are  in 
Ptnrtioal  nee  here,  and  work  alongside  of  the  more 
enrpsnsive  ones,  and  have  been  in  use  for  four  yean. 
To  use  a  lamp  attachment,  all  that  ii  necessary  i 
•o  have  a  No.  2  burner  lamp  with  a  riveted  sheet 
Iran  efaimney,  the  chimney  fitting  over  the  Bum 
Uaan  ordinary  globe,  and  extending  the  chimney 
(naing  an  elbow)  through  the  tank  from  the  rear 
•riding  in  front.  It  should  be  soldered  at  tho  tank' 
Vie  heat  from  the  lamp  will  then  pan  through  the 
obimney  and  consequently  warm  the  enrroundine 


1AKTHQUASES,   AND   HOW  TO 
MBASDRB  THEM", 

AT  the  Royal  Institution  last  Friday  Prof. 
Swing  delivered  a  lecture  on  the  above  sub- 
ject, in  which  he  pointed  out  that  seismology  was  a 
aoienoe  with  two  lidee— one  geologioal,  the  other 
mechanical.  The  geologist  attacked  tbe subject  by 
at  once  attempting  to  refer  earthquakes  to  their 
■Ours*  in  the  crumbling,  tearing,  or  slipping  of 
strata,  in  volcanic  eruption,  in  the  oollapse  or  ex- 
plosion of  subterranean  cavities.  The  meohanioal 
■indent  of  earthquakes,  on  the  other  hand, 
earned  himself  with  the  character  of  the  mo 
that  was  experienced,  and  with  the  means  by  w 
an  earthquake  spread  from  point  to  point  by  the 
elastic  vibration  of  rock  and  soil.  His  first  busi- 
sassse  was  to  find  out  exactly  how  the  ground  moved 
daring  an  earthquake,  to  determine  by  direct 
ttvaaanrement  the  amount  and  direction  of  ever* 
anoasHiva  displacement,  and  the  velocity  and  rata 
Of  aoeeloration  at  every  instant  while  the  shaking 
went  on.  This  was  the  problem  of  aeiimometry, 
IM  the  lecture  would  deal  with  the  solu- 
tion of  this  problem,  and  with  some  of 
the  reenlta  whioh  bad  been  obtained  in  the 
measurement  of  earthquakes  in  Japan.  Esrth- 
qnnkse  happened  there  with  a  frequency  iufB- 
trfeat  to  satisfy  the  most  exacting  seismologist. 
It  had  been  estimated  that  one  or  another " 


they  fell  would  show  the  horizontal  direction  of 
transit  of  the  earthquake  wave.  In  fact,  however, 
snob  columns  fell  moat  capriciously  when  they  fell 
at  all.  The  reason  was  that  in  an  earthquake 
there  was  no  single  outstanding  impulse,  bnt  a  con- 
fused jumhls  of  osoillstiona,  very  numerous  and  very 
irregular,  which  shifted  their  direction  with  snob 
rapidity  that  a  point  on  the  earth's  surface  wriggled 
through  a  path  like  the  form  a  loose  coil  of  string 
might  take  if  it  wan  ravelled  Into  a  state  cf 
the  utmost  confusion.  The  m— K«jn»l  problem  in 
■eismometry  waa  to  find  a  steady  point,  to  suspend 
a  body  so  that  soma  point  in  it,  at  least,  should  no 
move  while  this  complicated  wriggling  was  goin 
on  ;  the  steady  point  would  then  serve  as  a  datum 
with  respect  to  which  the  movement  of  the  ground 
might  be  recorded  and  measured.  The  simple 
pendulum  bad  often  beam  suggested  aa  a  steady 
point  seismometer ;  but  in  the  protracted  aeries  of 
oscillations  which  made  up  an  earthquake  the  bob 
of  a  pendulum  might,  and  often  did,  acquire  ■ 
much  oscillation  that,  far  from  remaining  stead] . 
it  moved  mora  than  the  ground  itaelf.  This  was 
on  aooount  of  ita  stability.  To  prevent  the  inde- 
pendent oscillation  of  the  body  whose  inertia  wa 
to  furnish  a  steady  point,  It  waa  essential  that  th 
body  should  be  suspended  or  supported  astetioally 
— in  other  words,  so  that  Its  equilibrium  would  be 
very  nearly  neutral.  Methods  of  astatic  suspen- 
sion for  horiaontal  and  vertical  motion  were  de- 
scribed and  illustrated  by  diagrams  and  models. 
The  complete  analysis  of  the  ground's  motior  *— 
effected  by  a  seismograph,  whioh  resolved  ii 
two  horiaontal  and  one  vertical  component,  and 
recorded  each  of  these  separately,  with  reapeot  t 
an  appropriate  steady  point,  by  means  of  a  mult; 


taken  on  the  now  Tay  Bridge  to  examine  the 
shaking  of  the  bridge  during  the  passage  of  trains. 
The  instrument  had  been  placed  on  one  of  the 
great  girders,    where   it   was  expected  that  the 


*  fact  whioh  spoke  well  for  the  stiff- 


esismograph 

the  seismograph,  one  oould  see  the  index  I  .„__  . . 
oscillate  whenever  a  train  name  on  at  the  Dundee 
end  of  the  bridge—a  distance  of  one  and  one-third 

miles  from  where  the  instrument 

The  movement  began  with  longitudii. 

through  something  like  aJ,in.  When  the  ti 

"  good  deal  nearer  transverse  oscillations  also 


ST. 


The  dock  was  started  by  th 
tremors  of  the  earthquake  c 

electric  seismosoope.  The  record  drawn  L_  ._. 
plate  gave  every  possible  particular  regarding  th- 
nature  of  the  motion  at  the  station  where  the 
seismograph  was  placed.  A  complete  set  of  th 
apparatus,  aa  made  by  the  Cambridge  Scientific 
Instrument  Company,  waa  shown  in  action.  Prof. 
(Swing  also  described  and  showed  his  duplex 
pendulum  seismograph,  which  drew  upon  a  hxed 
plate  of  smoked  glass  a  magnified  picture  of  tbu 
horizontal  motion  during  an  earth  quake.  Apparatus 
was  shown  for  testing  the  accuracy  of  the  instru- 
ments by  means  of  imitation  earthquakes  which 
shook  tho  stand  of  the  seismograph  and  drew  tw< 
diagrams  side  by  aide,  one  the  seismograph', 
record,  snd  the  dthtr  a  trus  autograph  of  th< 
motion  of  the  stand.  This  test  waa  applied  U 
the  instrument  on  the  table,  and  the  close  agree 
ment  of  the  diagrams  was  shown  by  projecting  them 
i  the  lantern  screen.  A  number  of  autographir 
icords  of  Japanese  aarthquakss  we  thrown  on  the 
screen,  and  their  principal  features  were  described 
Some  of  these  had  been  taken  since  the  lecturer 
eft  Japan  by  Mr.  Sekiya,  professor  of  Seismology 
in  the  Imperial  University,  who  had  also  con- 
structed a  model  (shown  by  means  of  the  lantern] 
*"  exhibit  in  solid  form  the  tortuous  path  through 
lioh  a  point  on  the  earth's  surface  moved  during 
.  earthquake.  In  general  the  motion  began  with 
small  tremors  of  high  frequency,  which  were 
-probably  transmitted  by  normal  vibrations  of  the 
rust ;  these  died  out  at  an  early  stage  in  the  die- 
urbanoe,  bat  usually  not  until  transverse  motions 
of  larger  amplitude  and  longer  period  had  begnn. 
■.'be  whole  went  on  with,  irregular  Q  out  nations  and 
'ith  a  protracted  and  vary  gradual  dying  out  of 


„  for  two  or  three, 
ten,   minutee,  and  comprised   some  hundreds  of 
movements  to  and  fro  and  round  fantastic  loops. 

As  a  role,  the  horisontal  movement£was  much 
larger  than  the  vertical.  Bach  single  movement 
usually  occupied  from  half  a  second  to  two  seconds. 
Harth quakes  were  quite  perceptible  in  which  the 
greatest  extent  of  motion  was  no  more  than  ,%in. 
Inoneoase,antheotherband,as  much  as  1  Jin.  had 
been  registered.  Even  that  was  in  an  earthquake 
hioh  did  little  damage,  and  there  was,  therefore, 
reason  to  expect  that  a  severely  deatruative  shock 
inch  ss  had  not  occurred  in  Tokio  sinoe  the 
resent  system  of  sslsmomstry  was  developed) 
would  show  still  more  motion — perhaps  muob 
more.  Prof,  Ewing  concluded  his  lecture  by  ex- 
hibiting aeiamograpbio   records    ha   had  recently 


DIPHTHERIA  AND  MOULD  FUNGI- 

THB  belief  that  diphtheria  la  due  to  the  im- 
plantation on  the  primarily  infected  mucous 
membrane  of  a  pathogenic  parasite  has  so  mush  in 
its  favour  that,  in  spite  of  the  want  of  unanimity 
regarding  the  precise  form  of  microbe  concerned, 
and  the  failure  to  isolate  It  and  reproduce  the 
disease  by  experiment,  it  is  almost  impossible  to 
conceive  of  the  affection  apart  from  an  agency  of 
this  kind.  Dr.  M.  W.  Taylor  formerly  of  Pen- 
rith, has  long  been  persuaded  that  diphtheria  owea 
its  origin  to  fungoid  organisms.  In  a  paper  pub- 
lished in  the  Transaction  of  the  Epidemiologies! 
Sooiety  (vol.  vi.)  he  gives  a  very  interesting  and 
clear  account  of  hie  personal  observations,  and 
other  facta  bearing  upon  the  conclusion  that  the 
cause  of  the  disease  is  to  be  sought  in  the  common 
mould  fungi,  which  are  to  be  found  closely  asso- 
ciated with  dwellings  and  rooms,  where  b 
known  outbreaks  of  diphtheria  to  ol 
ment,  of  ooune,  necessitates  the 
doctrine  which  has  been  warmly  contested — vis., 
that  harmless  fungi  or  bacteria  can  take  on  patho- 
genic properties  under  certain  conditions.  That 
fungi,  such  asOidamm  aspergillat  and  penicillium, 
can  grow  In  animal  tissues  has  been  amply  shown, 
and  there  is  even  reason  to  believe  in  the  morpho- 
logical identity  between  these  fungi  and  those 
which  attack  the  skin  and  mucous  membranes, 
exciting  purely  local  teaiont.  Stilt,  there  must 
always  remain  the  problem  whether  the  truly 
pathogenous  fungus  is  not  pathogenic  ab  initio, 
although  it  is  conceivable  that  outside  the  body  it 
may  exist  in  association  witb  structurally  allied 
but  essentially  diatinct  forms.  In  the  words  of 
Dr.  Klein,  "just  aa  there  are  species  of  plants 
which  act  as  poisons  to  tbe  animal  body,  and  other 
species  of  plants  whioh,  although  belonging  to  the 
same  group  and  family,  and  although  very  much 
alike  to  the  others,  have  no  inch  power  and  cannot 
acquire  snob  a  power  by  any  means,  so  there  are 
micro-organisms  which  are  pathogenic,  while 
others  era  quite  harmless.  Tbe  latter  remain  so, 
no  matter  under  what  conditions  aud  for  how  long 
thev  grow."  Dr.  Taylor  recognises  this,  but 
holds  that  there  are  conditions  under  which  it 
Is  conceivable  for  innocent  forms  of  mould  to 
acquire  such  virulent  properties,  snd  to  act  as  the 
carriers  of  infective  material  rather  than  as 
specific  disease  germs.  His  view  is  one  which  is, 
'fore,  applicable  to  all  symotio  disease,  and  if 
sntiated  would  requite  a  resitting  of  our 
notions  respecting  the  specificity  of  pathogenic 
microbes  and  the  theory  of  ptomaines. — Lancet. 


EXPERIMENTS  IN  STATIC  XLEC- 
TEICITY  WITH  THB  IHCANDBB- 
CSNT  LAMP.' 

TUB  incandescent  limp  is  generally  olssssd 
among  the  applications  of  dynamic  elso- 
trioity,  aid,  practically  speaking,  it  properly 
belongs  there  ;  but  many  who  are  interested  in 
science  may  be  interested  to  know  that  the  incan- 
descent lamp  may  also  be  classed  with  the  eppera- 
or  studying  the  phenomena  connected  with 
electricity.  With  an  Edison  lamp,  two  or 
suspended  pith  balls,  aome  fragments  of  light 
material,  and  a  silk  handkerchief,  the  two  funda- 


tratcd.     The  lamp  should  be  held  by  t 

end,  and  the  glass  bulb  rubbed  with  the  handkar- 
chisf  and  then  presented  to  the  substance  experi- 
mented upon.  The  bulb  should  be  hasted  slightly 
to  dry  it.  Now,  if  a  lath  is  balanced  on  a  point 
on  the  bottom  of  a  round- bottomed  bottle,  it  can  be 
oiade  to  revolve  by  holding  the  rubbed  bulb  near 
one  and.    (Fig.  1). 

In  fact,  any  experiment  that  can  be  made  with  a 
glass  rod  or  stick  of  sealing-wax  can  be  made  with 
tbe  Ismp.  If,  in  the  dark,  the  lamp  is  held  by  one 
hand  and  the  bulb  rubbed  with  a  piece  of  eloth, 

■  By  UjUH  E.  B.  JHstOXS,  In  the  Sctnitjk  Aswrsasa. 
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pieceiof  Uin.  X  Jin.,  which  had  atimple  bend; 
operation  performed  npon  tbem.     They  were  hi 
line  with  their  length,  the  angle  being  HT, 
he  inaide  corner  »  circle,  of  Jin.     The  oattidt 

r  in  theee  ahowed  opening*  in  10  pat 

Tba  slock  for  the  shovel-hank  a  <m  2Jin.  x 
int-orT  6  J  in.  long,  round  on  both  ends,  withal 
hoc  dia,  used  in  the  punoh  preae. 

In  one  lot  of  three  thoantiii,  which  w»»  nu 
rial, to  determine  what  eteel  would  be  beat  forth* 
purpose,  the  temnPr  was  »o  high,  and  the  stock  h 
jrittle,  that  about   IS    per  cent,  ware  loatattht 
■tart  by  nicking  and  breaking  in  tha  operation  of    ■ 
■*-'  igoff.    The*  anted  about  aa  thin  stove  plus 


i  filled  with  a  bluish  whit* 

—  ,„e  hand  is  aa  good  aa  anything  for 
tha  above  experiment,  for  if  the  band  be  moved 
■  rapidly  up  and  down,  striking  the   bulb  a  glancing 


II  find  that  the 


•listely  lighted  up,  and  it  may  be  repeated  several 
times  without  more  inbbbing. 

When  a  barrel  of  limps  ia  opened  and  the  lamps 
gently  stirred,  the  same  glow  spreads  through  the 
whole  maae  of  lamps  disturbed.  In  the  above 
experiments  the  carbon  filament  may  be  entirely 
destroyed,  and  for  the  experiments  in  attraction 
and  repulsion  the  lamp  would  be  somewhat  im- 
proved thereby.  It  i>,  however,  as  a  condenser 
that  the  lamp  excels.  If  the  lamp  is  held  by  the 
hulb,  and  the  metal  pisee  connecting  with  the  car- 
bon presented  to  0:i-  pri'iit  conductor  of  an  elec- 
trical machine,  it  will  become  charged,  that  is,  if 
the  person  holding  it  ia  standing  ao  as  to  be 
*■  (rounded,"  Tha  lamp  can  also  be  aharged  by  an 
eleetrophorns,  or  from  a  running  belt  if  the  latter 

If,  when  the  lamp  is  charged,  tha  holder  touches 
the  metal  with  bis  free  hand,  he  will  receive  a 
smart  shock.  If  another  person  touches  the  metal 
om  the  lamp,  they  both  will  receive  a  shook,  tha 
circuit  being  completed  through  the  ground,  If 
the  lamp  ia  held  long  enough,  tha  time  depending 
en  the  quantity  of  electricity  to  be  derived  from 
tha  charging  device,  the  lamp  will  finally  discharge 
itself,  the  spark  jumping  from  the  metallic  portion 
of  the  lamp  to  the  hand  of  the  holder,  and  the 
holder  is  made  aware  of  tha  fact  by  the  loud  (nap- 
ping sound  and  a  pretty  heavy  shock  (Fig.  3).  By 
watching,  the  spark  may  be  seen  aa  it  Jumps  tha 
interval.  By  taking  hold  of  the  lamp  well  down 
towards  the  end  of  the  bulb,  the  spark  can  be  made 
to  jump  the  whole  distance  between  tha  ferrule 
and  the  hand,  a  distance  of  3ln.  or  more.  It  is 
really  astonishing  what  a  heavy  shock  one  can  get 
from  a  lo-oandle  lamp  ;  and  if  the  original  inven- 
tors of  the  Leyden  jar  had  been  helding  a  healthy 
incandescent  lamp  in  tbeir  hands  instead  of  the 
historic  phial  of  water  at  the  time  thay  received 
their  first  shook,  it  is  probable  that  they  would 
sever  have  ventured  near  enough  to  have  taken 
another,  judging  from  the  fright  tha  phial  caused. 
To  make  a  first-rate  Leyden  ]ar  the  lamp  should 
have  tinfoil  pasted  ever  it  to  within  Hin.  or  1  ji 
of  tha  ferrule.  It  may  than  be  held  in  any  oo 
valient  way  suitable  for  experiment.  With  a  lamp 
so  arranged,  all  the  experiments  usually  mad*  with 
Ltjdta  jtn  cm  he  jwrfpnned.    The  foil  is. 


Kg.  «■ 

nurse,  to  ba  connected  with  tha  earth.    Running 
wire  to  the  Boor  is  usually  sufficient. 
I  have  taken  one  with  the  foil  oa  it,  suspended 
*.  near    a    rnnniog    belt,    connected    the  ft"    ' " 
ground  "  by  running  a  wire  from  it  to  the 
and  then  inn  a  wire  from  the  metal  connect! 

a  a  few  inohea  of  the  belt.    So  arranged,  the 
lamp  will  beaome  oharged  very  rapidly  and  dis- 
charge, tba  apark  leaping  through  the  air  between 
"■-  ferrule    and    tinfoil    and   close  to   the  glai 
S>  4).     During  the  time  of  charging,  tha  apei 
osed  by  the  carbon  filament  is  filled  with  a  pa: 
e  light,  and  at  discharge   the  whole  globe 
minited,  the  light  being  due  to  discharge  in 
Horn,  and  not  to  the  carbon  being  heated.     If 
oarbon  is  broken  in  two,  it  works  just  as  well, 
that  burned-out   lamps  may   he  obtained  and 
used.  Anyone  who  haa  ever  tried  to  makea  Leyden 
jar  knows  the  difficulty  in  getting  good  glass ;  but 
the  lamp  is  perfect  in  that  reaped. 


DETAIIB    OF   BLACKSMITHING.' 

"N  working  sheet  steel  into  irregular  shapes  b 
_  processes  which  draw  up  tha  malarial  in 
lannar  somewhat  resembling  that  employed  i: 
drawing  up  cartridge  cases  from  discs  of  coppei 
or  in  tha  stamping  ul  tin  ware,  it  is  necessary  the 
the  stock  used  should  be  fairly  tough.  The  pri 
perty  of  ductility  which  is  requisite  to  tha  sneces 
of  wire-drawing  operations — that  quality  which 
permits  stretching  or  extension  by  pulling — ia 
perhaps  the  peculiar  property  which  should  be 
possessed  by  the  material  intended  for  these 
poaea ;  and  yat  the  material  which  could  ' 


.1  alw.y 


is  easily  split  may  ba  wire-drawn,  beoauat  __ 
tendency  of  tha  operation  of  pulling  it  through 
hole  ia  to  keep  it  together  and  make  it  closer,  while 
the  tendency  of  the  operation  of  pushing  a  plat*  of 
metal  into  a  bole,  with  a  mandrel  or  "former,''  it 
to  open  the  grain  around  the  and  of  the  "  former.' 
It  muat,  therefore,  ba  homogeneous,  and  hence 
capable  of  yielding  equally  to  strains  in  all  direc- 
tions without  tearing  apart.  It  ia  a  gratification  to 
■  iry  little  trouble 


i  this  r 


■  tha 


would  under  like  circumstances.  From  the  punts 
press  they  were  taken  to  the  drop,  and  wM 
through  the  operation  of  striking  up  without  leas 
thing  tu  do  to  them  waa  to  punch  tfa< 
sqnare-cornered  bole  Jin,  x  tin.,  and  the  atteap 
■-  — iry  unsuccessful,  for  eveiyoi 
tried.  A  Bob  erne  was  the 
attempted  to  be  worked  on  them  by  first  punchier, 
a  Jin.  round  hole,  aa  a  starter,  but  an  immedisa 
low  of  75  per  cent,  and  a  prospective  loss  of  tat 
balance,  in  enlarging  the  hole  to  the  full  silt,  lid 
to  the  abandonment  of  the  project  until  the  pieea 
were  annealed.  They  were  heated  in  a.  revetben- 
tory  furnace,  and  put  into  aah*s  Saturday  forenixa. 
and  were  barely  comfortable  to  handle  the  not 
Monday  morning,  which  should  have  given  goal 
softening  results.  They  were  then  punched  at* 
a  l'ain.  punch  and  tin.  die.  The  annealing  bid 
been  so  tar  beneficial  that  there  waa  only  a  Ions! 
about  26  par  cant.,  and  the  enlarging  and  aquriaf 
of  the  big  hole  and  punching  the  two  small  t  Jh 
in  tha  ends  took  off  about  26  per  cent,  of  there 
ma  inder,  making  the  total  lose  about  one-half  at 
the  stock.  That  experience  decided  once  and  is! 
all  that  steal  of  that  quality,  of  so  high  te 
could  not  be  profitably  worked  for  that  purpose; 
and  the  ateel  af  Urwerds  ordered  and  received  never 
gave  any  trouhle,  the  lose  in  punching  not  exceeding 
,!,  of  1  per  cent.,  although  the  square  hole  ns 
punched  at  the  first  intention,  without  makings 
starting  hole  to  relieve  tha  strain.  A  pair  of 
iron  die*  with  bat  little  dressing  would  l*il 
about  10,000.  If  they  were  ran  too  long,  th<_  _  . 
of  the  inside  die  would  become  rounded,  and  ta* 
pieces  wonld  get  hump-backed,  Thia  ra  tt 
be  avoided  because  it  gave  the  shovel  *  ~"" 
leverage  on  the  bolts,  which  fastened  it 
sleeves,  Fig.  2,  as  to  poll  off  the  heads.  _. 
evident  that  increasing  the  distance  from  the  belt- 
head  to  the  point  where    the  back  re* 

sleeve  increases  the  short  arm,  and  dee± 

long  arm  of  the  leverage  on  th*  bolt.  For  tail 
reason  some  backs  were  made  aa  shown  in  Fig.  1, 
the  cup-shaped  depression  at  A  being  di 
by  one  blow  at  a  first  operation,  and  tl 
aa  a  guide  to  strike  up.  and  finish  shaping  th* 
pieces  on  another  dia.  Thia  operation  waa  hardsC 
on  the  stock  than  drawing  the  tint  mould  of  l 
cartridge  case,  for  th*  metal  around  tha  outside, 
beyond  the  depression,  made  a  raaiatanoe  which  ta* 
oaacdoeaoot  bavetodraw against.  This  reaistan--* 
proved  too  great  for  th*  tenacity  of  the  material, 
and  the  plan  was  abandoned. 

This  plan  is  adopted,  however,  I  understand,  it 
making  th*  eyea,  or  handle  sockets,  for  some  kuMJ 
of  hoes.  In  this  the  conditions  or*  more  favour- 
able to  snecees,  in  that  the  cup  ia  oonsidsrsblt 
larger  in  proportion  to  its  depth,  and  th — 
greater  diHusion  of  the  strain.  The  *T*" 
prodoot  also  allowa'th*  cupping  u 


i.  Out  of  soma  two"hundred 
thousand  of  the  shovel-back*,  shown  in  Fig.  1, 
which  have  been  brought  under  my  observation,  I 
cannot  remember  of  seeing  more  than  a  dozen  that 
had  failed  on  account  of  stains.  Thia  is  a  better 
record  tban  waa  made   by   some  lees  than  6,000 
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tha  yielding  of  the  material,  whisk 
is  helpful,  on  the  theory  that  ita  atr.ngth  will  hotf 
out  longer,  to  move  with  short  steps,  than  wia 
long  jumps.  In  making  tha  ho**,  after  the  cap  ' 
has  been  drawn,  the  bottom  ia  punched  oat  of  it  a 
mandrel  thrust  through,  and  tha*  a  nice  socks'-  h 
formed,  which  ia  of  on*  piece)  with  the  hoe. 
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appears  probable  that  tie  alcohol  '  originates 
in  the  mil,  from  the  fermentation  of  the 
organic  matters  in  it,  and  is  thence  diffused  as 
vapour  in  the  atmosphere.'  Another  lide  issue 
of  our  Temperance  discussion  is  the  so-called 
Bible  wine  theory,  which  maintains  that  the 
wine  used  in  Palestine  in  the  time  of  Christ 
was  not  alcoholic .  I  have  been  unable  to  find 
evidence  that  the  composition  of  the  juice  of 
the  grape,  the  laws  of  fermentation,  or  the 
practice  in  the  making  and  using  of  wine  were 
different  in  that  country  at  that  time  from 
those  in  other  countries,  or  in  that  country  at 
other  times  ;  and  we  believe  it  safe  to  say  that 
the  theory  that  Bible  wine  was  different  from 
other  wine,  that  it  had  not  the  alcohol  which 
other  wines  contain,  is  without  any  basis  to 
support  it,  in  the  opinion  of  the  student  of 

Referring  to  a  paragraph  which  appeared  in 
"  Scientific  News,  p.  30,  this  volume,  Mr.  Jos, 
Br&dshaw.  a  chief  engineer,  writing  from  Mil- 
waukee, U.S.A.,  calls  our  attention  to  the  fact 
that  the  Edison  incandeaoent  lamp  there 
credited  with  a  life  of  5,292  hours,  is  not  to  be 
compared  with  some  others.  It  appears  that 
Messrs.  Leonard  and  Iznrd,  general  agents  of 
the  Edison  Company  of  Chicago,  have  in  their 
office  four  Edison  lamps  sent  to  them  from 
Animosa  State  Penitentiary,  Iowa,  which  have 
each  a  life  of  over  '.',ik>>  kouri-.'.tha  two  longest- 
lived  having  records  of  fl.BCC  hours  and  10,033 
hours  respectively.  Ecsign  Gilbert  Wilkes, 
U.S.A.,  also  states  that  when  the  Tmton  (an 
American  man-of-war)  returner!  from  China  in 
September,  183ft,  one  of  the  Edison  lamps,  of 
which  a  careful  record  was  kept,  had  burned 
for  11,700  hours,  and  was  still  in  good  condi- 

The  Liverpool  Marine  Biology  Committee,  in 
their  recent  cruise  in  the  steamship  JIgana, 
used  the  electric  light  in  deep  and  surface  net- 
ting with  the  tow-line  after  dark,  and  obtained 
Berne  important  results.  It  is  not  unlike!;  that 
electric  lights  will  form  part  of  the  impedi- 
menta of  the  fishing  fleets  of  the  future. 

Prof,  Silvanus  Thompson,  at  a  recent  meet- 
ing of  the  Society  of  Telegraph  Engineers,  lec- 
tured on  the  suiiji.'ct  of  inlliir-nce  machines — 
his  lecture  and  that  delivered  by  Mr.  Wims- 
hurst  at  the  Royal  Institution  on  April  27 
being  probably  the  first  lectures  given  at  which 
it  was  not  necessary  to  warm  or  dry  either  in- 
struments or  atmosphere  before  experimenting 
with  the  apparatus  ;  but  the  only  instruments 
excited  were  those  of  the  Wimsharst  type.  In 
view  of  the  recent  discussion  on  the  influence 
machine  we  shall  probably  reproduce  Mr. 
Wimshnrst's  "  discourse  "  next  week. 

The  example  set  by  the  Groat  Northern  Rail- 
way Company  in  trying  the  electric  light  in  a 
few  of  their  trains  is,  we  believe,  to  be  followed 
by  the  Midland.  Some  of  the  Brighten  line 
trains  have  been  so  illuminated  for  a  good 
many  months ;  but  while  it  has  been  applied 
by  the  G.N.  and  Brighton  to  trains  which  are 
rarely  broken  np,  we  believe  the  Midland  will 
endeavour  to  moke  each  coach  carry  its  own 
lighting  power. 

Since  the  commencement  of  this  month  the 
express  leaving  Boston  for  Glasgow  and  Edin 
burgh  at  10  a.m.  has  been  aaoelerated,  anil  it 
now  timed  to  travel  at  an  average  of  M*B  miles 
per  hour,  stoppages  included,  doing  tbe  whole 
journey  in  nine  hours.  The  Great  Northern 
will  consequently  do  the  journey  in  8J  honrs, 
and  the  fastest  run  in  tbe  world — viz.,  that 
from  Grantham  to  King's  Cross,  will  shortly  be 
done  quicker  than  ever,  perhaps  at  60  miles  an 

Steam  navigation  is  keeping  pace  with  rail 
road  travelling  — at  least,  we  learn  from  i 
telegram  that  the  Cunaril  liner  Etwria  hot 
averaged  1954  knots  from  Roches  Point  t< 
Sandy  Hook,  and  has  mode  a  "  best  on  record ' 
by  doing  the  outward  trip  in  6  days  1  hour 
17  minutes  (corrected  time),  although  for  part 
of  the  time  half-speed  was  the  order.  She  ac- 
complished the  finest  run  ever  aohieved  on 
Friday,  June  1st — viz.,  503  knots,  which  ti 
equivalent  to  24  miles  an  hour,  praatically  in 
mid-Atlantic.  That  is,  ws  believe,  the  best  per- 
formance ever  accomplished, 

The  Alpine  "  EJt-lweins  "  is  growing  very 
satisfactorily  in  the  Botanical  Gardens, 
Jtegent's  Anf;  aad  it  just  aow  m  flower, 


together  with  other  mountain  plants,  like  the 
"quamash,"  or  edible  bulb  of  the  Canadian 
Islands,  and  the  Linaaa  borcalit,  the  little 
creeping  shrub,  with  ita  pink  bells,  which  the 
"  ivedish  naturalist  called  after  himself, 

M.  Chevreul,  the  famous  chemist,  is,  it 
appears,  not  the  only  centenarian  in  Paris. 
hits  19  rivals,  who,  according  to  all  occoui 
are  just  as  bale  and  hearty  as  he  is  himself. 
They  comprise  four  bachelors,  one  Benedict, 
and  six  widowers  ;  while  the  lady  centenarians 
are  made  np  of  one  unmarried,  one  married, 
and  seven  widows.  These  ore  official  statistics, 
compiled  for  the  Prefecture  of  the  Seine. 

The  following  curious  paragraph  is  "  going 
the  rounds,"  and  it  would  be  interesting  to 
trace  it  to  its  origin  : — "  The  finest  grades  of 
razors  are  so  delicate  that  even  the  famous 
Damascus  blades  cannot  equal  them  in  texture. 
It  is  not  generally  known  that  the  grain  of  a 
Swedish  razor  is  so  sensitive  that  its  general 
direction  is  changed  after  a  short  service. 
When  you  buy  a  fine  razor  the  grain  runs  from 
the  upper  end  of  the  outer  point  in  a  diagonal 
direction  toward  the  handle.  Constant  strop- 
ping will  twist  the  steel  until  the  grain  appears 
to  sot  straight  op  and  down.  Subsequent  use 
will  drag  the  grain  outward  from  the  edge,  so 
that  after  steady  use  for  several  months  the 
fibre  of  the  steel  occupies  a  position  exactly 
the  reverse  of  that  which  appeared  on  the  day 
of  purchase.  The  process  also  affects  the  temper 
of  the  blade,  and  when  the  grain  sets  from  the 
lower  outer  end  toward  the  hack  you  have  a 
tool  which  cannot  be  kept  in  condition  by  tbe 
most  conscientious  barber.  But  here's  another 
freak  of  nature.  Leave  the  razor  alone  for  a 
month,  and  when  yon  take  it  np  yon  will  find 
the  grain  has  resumed  its  first  position.  This 
operation  can  be  repeoted  until  the  steel  is 
worn  through  to  the  back."  As  Mr.  Crummies 
used  to  say,  "  Who  is  it  sends  such  paragraphs 
to  the  papers  I  " 

Further  presentations  of  trout  fry  have  been 
made  this  year  by  the  council  of  tbe  National 
Fish  Culture  Association  to  tho  rivers  Lea  and 
Colne,  and  also  to  the  public  waters  of  Maid- 
stone, Canterbury,  Portsmouth,  Nottingham, 
Stamford,  and  Northampton.  Tbe  hatching 
season  of  this  year  has  been  attended  with  most 
satisfactory  results.  The  ova  laid  down  were 
token  by  Mr.  W.  Oldham  Chambers,  the  secre- 
tory, from  stock-fish  in  the  ponds  of  the 
association  at  Delaford  Park,  and  these  were 
supplemented  by  consignments  of  valuable 
ova  forwarded  by  the  United  States  Fish 
Commissioners,  being  those  of  the  rainbow 
trout,  lake  trout,  and  brook  char  indi- 
genous to  Transatlantic  waters.  These  were 
incubated  with  a  very  low  mortality,  and 
tbe  result  is  a  plentiful  yield  of  fry 
which,  owing  to  tbe  prevailing  lowness  of  the 
temperature  during  the  winter,  are  strong  and 
healthy  examples  of  trout.  There  is  a  large 
quantity  of  yearling  and  three-year-old  rainbow 
trout  in  the  ponds,  the  latter  being  spawned 
this  year  for  the  first  time. 

At  Osteud  it  is  intended  to  establish  a  marine 
zoological  station  similar  to  that  at  Naples, 
and  four  of  the  Belgian  Universities  have  sup- 
ported the  proposal, 

The  Danish  Government  has  set  apart  a  sum 
of  £500  for  the  services  of  au  expert  to  examine 
the  oyster  beds  on  the  coast  of  Denmark.  The 
object  is  to  ascertain  whether  the  "preserva- 
tion "  has  been  sucoessf ul,  and  whether  the 
gathering  of  the  oysters  may  be  safely  resumed. 


tbe  Meigge 

the  requirement  that  one  mile  of  road 

built  and  operated  in  Cambridge  before 

pany  can  apply  for    a  location   in  Button.    Tbe 


violent  opposition  ei 


,  and  that  the  line 


inging  and  substituting  electricity  for 


LETTERS  TO  THE  EDITOB. 


irrlM  whel  he  snows,  aa4  H 
uhtkioji,  but  no  m.>rr,;ldil  mat  noc  in.  ihle  oa* 
i  in  all  other  (abject* ;  For  iueh  a  penoa  na*  Sao 
□i  particular  knowledge  end  espeeieuoe  *  Una  eaten 
inch  a  person  or  such  *  fonanirt,  tbatea  M  otber  the***:, 
ow*  no  more  thin  wtut  ovcrjbwiv  iovL.xi.4  jet,  to  tie* 
loner  with  tola  little  pittance  o(  his,  will  oadensk* 
write  trie  whale  haij  of  phytic**,  a  vice  from  when** 


[28811.]— Yotjb  readers  will  probably  be  amused 
at  tbe  result  of  an  application  made  by  me  to  tie 
Itoyal  Society  a  few  weeks  ago  for  a  ahare  in  tat 
(loverumcnt  Kraut. 

There  ie  still  a  debt  of  some  £60  upon  the  ITlis. 
eqaatoreal,  and  considering  tha  work  whioh  ait 
been  don*  with  it,  and  which  your  valued  ooir*- 
ipondent,  "  F.R.A.H.,"  baa  so  kindly  noticed  raon 
than  once,  it  seemed  quite  right  to  apply  for  help 
under  tbe  embarrassment  of  a  debt  which,  a 
us  wave,  is  a  hindrance  to  the  work.  For 
mnsemeut  of  one  or  two  friends,  rather  Una 
from  any  expectation  of  assistance,  I  applied,  ini 
"■'■■nomine  have  received  a  reply,  addressed*! 
i  Etq.,  and  with  »o  dale  /lie J  in,  that  tft* 
Committee  of  the  It.  S.  cannot 


Wolsingham,  Darlington,  May  30. 

JUPITER -THE  COMET. 

[28312.]— OS  the  night  of  May  31  clouds  obscure! 

in  planet  at  23m.  after  the  time  assigned  for  to* 

Transit    Ingress  of    No,  111.    The   satellite  wsi 

visible  during  the  whole  of  that  time. 

Tbe  picture  of  .lu^ittf  ;nj.f  S.Li.-ltites  in  compear 
with  /I  Soorpii  on  tbe  night  of  May  20  mentions* 
by  Mr.  Nath  (Utter  2878(1),  was  certainly  a  pctKv 


T;ji.-r 


f'lll'jsi 


le  ditlictiiiv  i-n.i  \uz-.f.  ■■,.:» 
___iet  (Bawerthal),  and  when  found  it  could,  m 
Thursday  and  Saturday  nights,  be  seen  is.  the 
tinder. 

Last  night  at  1  lb.  30in.  the  comet  and  the  Great 
Nebula  iu  Andromeda  were  almost  included  in  the 
Geld  of  tbe  telescope  with  power  55  on  Dolloaft 
iljin.  aperture,  sad  both  were  included  in  U* 
field  of  the  finder.  The  motion  is  carrying  it  onf 
the  nebula  (or  below  it  at  it  would  be  seen  in  tds- 
scope,  in  verted)  and  the  It.  A.  wassome  what  less  tha 
thatof  the  nebula.  Thehesd  showed  a  brigbtsfr» 
gation  of  light.  The  tail,  ill-defined,  could  be  en> 
longed  by  slightly-averted  vision  over  a  third  «f 
the  field.  Ai  it  was  travelling  amid  bright  tek- 
aoopic  stars  it  was  easy  to  determine)  the  roots* 
On  Thursday  night  the  tail  appeared  different]* 
rspidly  widening  from  the  head  i  to  a  wide  beat,  is 

Hendon,  June  4.  P.  F.  Duke. 

TABLES   FOB    CONVERSION    OF  SI'.1."'! 

LONGITUDE     INTO     RIGHT     A8CM- 

SIOS. 

[28813.]  —  WITH  reference  to  statements  a 
letters  WHO  end  23781  by  "  F.R.AJS."  abort 
tables  for  conversion  of  inn's  longitude  into  right 
ascension  and  declination,  I  may  say  that  ■■■ 
tables  do  eiitt,  and  are  to  be  found  in  Pearson's 
"  Prectioal  Astronomy,"  Vol.  L  (1924).  Therein 
the  R.A.  and  D.  for  every  1"  minutest  of  arc  of  til 
son's  longitude,  with  diilerences  and  variatkaii 
100"  change  of  obliquity. 

Darlington,  Jane  i.  A.  O.  Dixon. 

A  REJECTED  PROCESS. 
[28814.]— I  HOPE  you  will  allow  m«,  an  eld  M- 
tributor,  some  little  space  to  cadi  attention  to  ■ 
few  important  facts  in  reference  to  the  eo-eallaj 
"  Walter"  sewage  pro  ceai.  and  its  strange  receplM* 
by  tbe  Metropolitan  Board  of  Works.  I  will  stale 
bare  f aots,  and  ask  my  fallow-readers  what  is  the 
meaning  of  those  facte,  and  whereto  they  poialf 
In  1884  a  gentleman  named  Woolbeim  proposed  Is 
tbe  Board  (then,  as  now,  at  their  wita'  end  n 
rireliuL'  with  the  London  sewage)  a  plan  for  treat- 
ment by  lime  and  herring  hrine.  It  appear*  (arki 
I  sus.ll  be  glad  to  give  details  for  an  experiment,  if 
any  readers  oare  to  try  it)  that  a  powerful  dn>» 
feotant  is  evolved  by  the  action  of  milk  of  lime  n 
herring  brine.  As  this  substance,  to  evolved.  *fll 
kill  all  micro-organisms,  and  aa  rniern-argamsss 
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i  «o1b  Nn  of  pntietonoa   the  procn.it  SWELL  ORGAN. 

HSU  aS"*N»  WSSpttS  CHANEL-DECANI  SIDE. 

ard  in  ■  succession  of  experiments.    Somel,.    „._„>„„  ,T  ,1,'    Jl*""""?  . 

.  <ip.rimer.ti  were  on  a  Is™  seals,  and  all    S6"  ""^J?  tT,eble  *"*  b*"'  "P1'*  „,,  „  D, 

imtfnL    Dr.B.U.thoen.iy.t.tSorAerMtL.   o£?iLZZ ^S"^ 

.  acted  U  an  impartial  judge  if  the  results,    £'  ?P£„D1\*J'»0", *       ?? 

.  report,  which  I  have  utusJly  seen,  rt.te.IH'  J'!':",JR.,*P-0B- 
as  wage  after  treatment  wu  practical 


d  f ree  from  putrefaction,  una  s 

a.  Dr.  Bell  ilso  slid  thst  ■  farther 
ng  discharge  into  the  Thames  ought  1 
•iid  feats  were  adduced  to  (how  (Jul 
the  whole  process  would  be  moderate. 
ird  refine  to  landian  any  further  trial.  Tbe 
tss  of  the  scheme  have  been  worn  •£ 
I  almost  to  death  bj  ■  combat  again 
am.  They  have  proved  ill  the  pointa  that 
ive  hid  a  chance  of  proving.  I  should  like 
and  I  tun  not  in  the  least  afraid  that  a  in 
can  be  given— why  the  Board  refuse  to  i 
?  A  few  dsya  ago  the  (aheme  was  di 
from  consideration  by  three  votes.  Bat  is 
ot  something  in  it  ? 

Edward  Willmore,  V.OJ. 
Ibert-roed,  Welthamstow. 
bably  the  advocates  of  the  (aheme  had  not 
.'■  influence"  in  the  right  quarter,  or  the 
pf  Works  ia  growing  honest  in  view  of  tbe 
lon»  now   being  made  rcspeoting  lie  put 

COLONY      AND      KJCI3BATI0E. 

5;]-"?0B"  f65419)  "****•    "U«  dle- 

gly  of  Cape  Colony  ;  but  (till  I  fancy  that 
not  been  there.  I  have  been  there,  and 
id  vise  everybody  to  avoid  tbe  oolony  nnleas 
o  nnable  to  tret  anywhere  elae.  Aa  that 
o-ehssd.so  that 


,!*;$*•  ,  38.  Spits  Flote 

>?d  wonldlao,  8to  ^  Diapason B 

SI.  Octave 


d.     Ci 


in  try 


)  anything  Duton° 

Town  is  in  the  i 

or  progress  ai  it  might  have  been  160 
in  years  since  there  wu  not  even  g 
evement  at  the  (idee  of  the  (treat! 
of  barren  wilder- 
i  and  not  aee  a  tree 


on  may  go  for  800  mi 

of  the  name.  There  are  soma  pines  just 
Table  Mountain  which  ths  Dutch  planted 
re  ago,  more  or  leu.  Certainly,  English 
■aid  readily  find  (erviee ;  the  native  servsnt 
i  that  I  hesitate  to  describe  their  qjality 
,l„nv  !,]-«  ii..-.i:,  any  drilled  workman 
uiera  tbinga  go-ahead.  The 
theae  Colonies  ie  the  expense 
_  merchant  in  Cape  Town  told 
the  gold  digging  and  diamond 
i;tbey  would  all  have  been  bank 
remark(  du  not  apply  to  the 
Amateur. 


dony  like  Aoati 
objection 


i  and  Natal. 


IB  ORGAN    OF    THB  FTJTUBE." 

6.]— THE  specification  of  the  organ  in  tbe 
resbyterian  Churoh,  Baltimore,  erected  by 
Booaevelt,  of  New  York,  u  given  in  your 
of  the  26th  of  Hay,  ia  an  interesting  one 
(ting  from  s  firm  which  in  important  pointi 
advance  of  any  in  the  Old  World j  but  it  i- 
i  ipeoimen  for  searching  criticism.  Here  is 
Roosevelt's  latest  specification,  the  Organ 
coarse  of  obstruction  for  tbe  Calvary 
New  York  City;—  J 

o^VaoVoMtT' 
GREAT  ORGAN, 

CHASCBL-CANIOBtS  SIDE. 

g'l  10,  |  !'*.;,  t   . 
ispesoo 16ft.  68  Pi 

)pen  Diapason 8       58 

Opeu  D.spaao.i   g      „s 


32.  Hobl  Plow 4  68 

83.  Flageolet „...    2  58 

34.  Cornet  8,  4,  and  6  ranks.  330 

35.  Centra  Fagotto  18  68 


'•.  Clarion 

West  End. 

'.  Hour  Ion  Itrttlt  a»J  oast,  tplU 


44.  Stopptd  .Diapason    . 

46,  (Mas.    

46.  UtUd  Flvtt  

47.  fkauim   .. 

48.  Canal    _ i 


t  Bum, 


M 


CHOIR  ORGAN. 
CHAxceL— Cantorir  side. 

BJin.  preaejre.     laoloeed  in  s  aeparats  swell-box.) 

d.  Contra  Gamba. 16ft.  58  Pjpea. 

53.  Open  Diapason  


54.  Saliei 


114-117.  Four  owr  Bwdl  Km.  Afleoting  Weft 
Bod  Swell  and  Pedal  Stops  and  Km. 

88,  90, 9 1,  92,  and  96, 

118— HO.  Three  over  Choir  Keya.  Afleoting  Chan- 
cel Choir  and  Pedal  Stops  an  dNos.  87, 
89,90,91,  92,  and  94. 

131 — 123.  Thru  oner  Choir  Ktgt.  Affecting  West 
B  nd  Solo  and  Pedal  Stops  and  Km.  87 , 

89,  91,  93,  and  96. 

Veutil  Stops. 

121.  H'etl     End     Stseli         126.  Wat      End     Solo 

Vntil  IfMil. 

125.  Il'rii    End    Great        127.  Wat     End   Pedal 
VtntiL 

Vent i l  Pedals. 

128.  ConnaotingCaneorisOrganandChaneelPedal. 

129.  Connecting  Decani  0 '  ->'         '  "   ' 

130.  Connecting  Went  End 
""    "onnaoting  Csntor'- 

Cosnoel  Pedal. 
182.  Connecting  Decani  and   Wat  End  Organ  and 
"        :el  Pedal. 

133.  Connecting  Cantoriiand  Wett  EndOrgam  and 
Chancel  Pedal. 

134.  Connecting  alt  Organ,, 

Pedal  Movements. 
136—131!.  Two  Roosevelt  Adjustable  Combination 

Pedals.      A  Seating      Chancel     Pedal 

Stops  and  Pedal  Couplers. 
137—138.  Tao     Eoeirvelt    Adjuilable    Combination 

Pedalt.    Affecting    West    End  Pedal 

Stops  and  Pedal  Couplers, 
189.  Chancel  Foil  Organ.    All  Chancel  Speaking 


58 


65.  ConMrt  Flute.. 

56.  Qointadena 8  58 

57.  Fugera 4  68 

68.  Flute  d'Amour   4  68 

69.  Piccolo  Uarmoniqoe _  2  58 

60.  Dolce  Comet 5  isnks  290 

61.  OrobetKsl  Oboe 8  68 

62.  Clarinet    8  58 


53.  &en»>rpAi> 

54.  Violoo-.etlo 

65.  Philomela 

66.  Hohl  Pfeift  - .-. 

67.  Piccolo  ffarnoi 
"  Tnba  Major .... 
...  Tuia  i.'.c  ;'..:.* 
10.  Cor  Angia.i. ... 
71.  7Uo  Ctarmn    . 


West  >'.>.■  (Solo  Organ). 
ire.     Indoted  in  a  separate  Saell-box.) 
..- 8ft.  58  Pipes. 


OS 


n  tbe  Choir  swell- 


West  End. 

PRDAL  ORGAN'. 
Crancsl— Decam  Side. 

l8,.O.pfSMniT.) 

72.  Contra  Bast.  (icsoluot)  a.'(L  12  Pipes. 

73.  Open  Diapason 16      30 

74.'Duloiane  16      30 

76.  Bourdon   16      30 

76.  ViolonosUo 8      80 


West  End. 

78.  Double  Open  D.apnton  

79.  Open  b<npa,on _ . 

80.  ViotonC  


85.  Swsll  to  Great. 
I.  Choir  to  lireat. 

87.  Swell  to  Cb..ir. 

88.  Swell    ii.m™ 

ltnlL 


Bu,  Choir     Ostavos 
itself. 

90.  >—.\  to  Pedal 

91.  Great  to  Pedal 

92.  Cbotr  to  Pedal 


Mechanical  Accbssobies. 
to.  Cbanoel   SwtU  Tre-    98.  Wind  InUcator  for 

mnlant,  IIVu  End. 

■ii.  Chanool    Choir  Tre-    99.  Belt      Shifter      foe 

mulaou  Cbanoel. 

«[  End  Swell  Tre-  100.  Belt  SU./ttrfor  Wat 

mnlant.  En-I. 

88,  Weil  End  Solo  Trt-  101.  Engineer's  Signal. 

'7.  Wind  Indieator  for 

Chanoel. 
Automatic    Adjustable    Combination 
Pistons. 

102—105.  Fonr  over  Srest  Keys.  Affecting  Chsn- 
oel  Great  and  Pedal  Stopa  and  Nos  '" 
86,  90,  91,  and  92. 


91,  and  92. 

10— 113.  Pour  Over  Swell  Keys.  Affeotinr  Chan- 
oel Swell  and  Pedal  Stopa  and  Nos.  88, 
90,  91, 92,  and  98. 


141.  Chancel  Pedal  YentiL  To  eilinsc  any  (election 
'  Chanoel  Pedal  Stopa  without  throning  in 

id  the  knobs. 

142.  Great  to  Pedal  Reversible  Coopler. 

143.  Balanced  Chanoel  Swell  Pedal. 

144.  JJa7an«n*  Wat  End  Stcell  Pedal. 

145.  Balanced  Chanoel  Great  and  Choir  Pedal. 

146.  Balanced  Wat  End  Great  and  Solo  Pedal. 

147.  To  Close  all  Boxes. 

148.  To  Open  all  Boies. 

Summary. 

Stops.  Stops.  Pipes.  Pipes. 
Great  Organ— Chanoel,      11  812 

West  End  13  98C 

Swell  Organ— Chanoel, 


13 


91* 


West  End 
(Solo) 
Pedal  Organ— Chancel, 
West  End 

Total  Chanoel  Speak- 


leohanioal   Accessories 
Adjustable  Cum  hi  ua  Una 


Total  West  End  Pipes 


TotalPipes 6,460 

As  this  organ  ia  probably  unique  in  the  history 
J  organ  building,  its  spec  U  nation  and  a  few  de- 
scriptive remarks  will  ondonbtedly  prove  of  interest 
-i  organ  enthusiasts. 

The  preseut  instrument  comprises  only  so  much 
of  the  speoifiostion  as  is  printed  in  Roman  type — 
via,  a  divided  Cbanoel  Organ  arranged  to  produce 
the  most  complete  and  useful  antiphonal  affects. 
The  italia  represent  a  complete  West  End  Organ 
which,  though  not  yet  contracted  for,  will  be 
used  in  oonj  uootion  with  the  Chanoel  Organ  and 
played  from  the  same  "  console,"  the  latter  being 
-repared  and  folly  fitted  for  its  attachment. 
Tbe  unique  features  are  the  method  of  dividing 
|  tbe  instrument  and  the  location  of  its  various  parts 
in  tbe  church,  with  a  view  to  antiphonal  effects  and 
I  the  extensive  use  of  eleotria  act  ion.. 
[  Speaking  u  though  the  West  End  section  were 
I  already  bnflt  with  the  Chanoel  Department,  for  the 
sake  of  sue  of  description,  the  disposition  of  the 
component  parts  ia  u  followa  :— In  the  gallery  over 
the  vestibule  axe  placed  Great,  Swell  Solo,  and 
Pedal  Organs.  The  remainder  of  the  instrument, 
comprising  a  complete  Chanoel  Organ,  occupies  the 
extreme  Eastern  bay(  of  the  two  aisles,  being 
elevated  upon  floors  above  the  pews,  so  that  no 
floor  space  or  Mating  capacity  is  lost.  Here  Great 
and  Choir  Organs  are  located  on  the  Cantoris  (Ida, 
and  Swell  and  Pedal  Organs  on  the  Decani  skis. 
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the  specifications  being  somewhat  unusual  for  the 
take  of  adaptation  to  antiphonal  qui. 

The  'oonaola  or  key  box  for  the  entire  ini 
ment  ii  located  among  the  stall*  of  the  Cantorie 
ohoir,  entirely  detached  from  every  part  of  the 
instrument  proper.  With  the  exception  of  th* 
pneumatic  tube*,  by  mean*  of  which  the  vsriou* 
jati  of  ■well  ahntteri  are  operated  from  the  console, 
there  are  absolutely  no  connections  between  the 
latter  and  tha  different  sections  of  the  organ  other 
than  electric  wiree,  bunched  into  aeversl  Babies. 

Beneath  the  choir  ie  the  bellow*  room,  which 
contsins  two  large  and  One  email  bellowi,  with 
hinged  feeder!  and  rotary  actiona,  and  a  4H.P. 
Baldwin  ees-engino  which  drive*  them.  Fromtheae 
bellowa  the  wind  ie  oondnoted  to  the  different 
department*  of  the  instrument,  each  of  which  ia 
anppl  led  with  an  auxiliary  reservoir  or  "  Begnlator," 
to  insure  absolute  ateadineaa  under  all  condition*. 
The  console  extend*  through  the  ohoir  Boor  to  the 
bellow*  room  floor,  and  it  ia  in  thia  room  that  aaoea* 
ie  had  to  ita  labyrinth  of  combination  and  electric 

From  the  above  it  will  be  aeen  that,  considered 
ai  a  whole,  there  ia  a  three  manual  organ,  con' 
ing  eighty-four  ■  peaking  etope,  which  ia  dii 
into    three     parti,    located    in    widely    separated 

ritiona,  but  all  controlled  by  on*  complete  aonsole 
the   ohoir,  by   means  of  which,   being  fully 
supplied  with  combination  action  and  veutils  (in 
reality  electric  contacts),  the  whole  i*  placed  under 
the  ready  and  ea*y  oontrol  of  one  performer. 
The   entire   organ   ia    supplied   with   Roosevelt 

Stent  windchests,  which  are  tubniar-pnenmatio 
principle  and  action,  affording  a  leparate  pallet 
for  every  pipe,  a  light  and  sensitive  touch,  and  a 
msrvelloa*  rapidity  of  repetition. 

To  tha  above  windobeita  i*  do*  largely  the  un- 
paralleled success  of  the  Rooeevelt  patent  electric 
notion,  by  mean*  of  which  the  entire  organ  ia 
played.    Thia  action  ie  reliable,  poaitive,  and  quick 

sequent  upon  extended  and  complicated  direct 
mechanism,  and  is  applied  with  equal  facility  to 
both  drawatop  aotion  and  key  action.  The  electric 
current  ie  derived  from  a  dynamo  generator  of 
Special  construction,  which  ia  driven  by" the  gas- 
engine  that  alao  drivea  tha  bellowa.  The  entire 
plant  demands  last  oare,  and  i*  leu  liable  to 
■ooident  or  derangemant  than  would  be  the  case  in 
so  large  an  organ  of  ordinary  construction,  wberca* 
it  surmount*  obstacle*  imposed  by  tha  condition* 
of  site,  that  could  not  be  overcome  in  any  other  way. 

The  Roosevelt  patent  automatic  adjustable 
combination  action  i*  a  reoently- invented  device, 
simple  and  durable  in  construction,  whereby  the 
organist  may  change  the  effect  of  each  piaton  or 
Pedal  at  any  moment,  by  drawing  the  desired  -elec- 
tion of  (tops  and  then  "  aatting  "  or  "  looking  "  the 
aunt  by  a  single  tonob,  to  aucb  pialon  or  pedal  as 
he  may  deaire,  after  which  the  latter,  on  being 
pressed,  will  instantly  oanse  the  knobs  to  revert  to 
the  position*  occupied  when  "sit."  As  thi* 
mechanism  moves  ih*  knoba  tbemaelves  and  re- 
leases itself  at  the  close  of  aotion,  the  knobs  can  be 
operated  by  band  in  conjunction  with  the  combina- 
tion aotion,  which  ia  not  the  cose  with  that  form 
Which  fails  tomoro  the  knobs. 

Creacendo*  and  diminuendo*,  of  startling  in- 
tensity and  of  peculiar  and  novel  effect,  are 
rendered  possible  by  the  extensive  recourse  hsd  to 
the  use  of  swell-boxes,  of  which  there  are  four, 
together  incloeing  every  stop  in  tha  instrument 
•xoept  the  Pedal  Organ*  and  tbe  diapasons  of  both 
divisions  of  th*  Great  Organ.  Besides  the  sudden 
transitions  from  ons  part  of  tbe  instrument  to  tbe 
other  by  mean*  of  tbe  ventils,  the  must  charming 
gradual  changes  in  the  origin  of  tone  from  one  part 
of  the  building  to  another  are  rendered  poasibleby 
thsae  swell-btnes,  sines  by  playing  upon  two  de- 
partment*, either  with  or  without  contrasted  quality 
of  tone,  tbe  gradual  reversal,  from  opposed  posi- 
tion*, of  thi>  two  swell  pedals  involved,  causes  a 
correspondingly  gradual  cessation  of  volume  of  tone 
from  one  quarter  and  increase  from  another,  with- 
out any  discernible  break  or  point  of  transition, 
whioh  has  aptly  been  likened  for  tbe  ear  to  "  dis- 
olving  views  "  for  tha  eye. 

Of  oourse  the  electric  action  dispenses  with  tbe 
necessity  of  introducing  pneumatic  aotion,  a* 
there  is  only  needed  sufficient  resistsnos  in  tbe 
loach  to  return  the  keys  to  their  position  after 
being  depressed,  the  electric  contact  calling  for 
practically  no  exertion  in  itself;  and  the  depart- 
mental ventils,  in  conjunction  with  the  combina- 
tion action,  enable  three  manuals  to  accomplish 
more,  and  irith  grentrr  ease  to  th*  performer  than 
would  otherwise  be  possible  with  any  number  of 

One  can  hardly  study  such  a  scheme  aa  this  with- 
ont  admitting  that  a  degree  of  perfection  must 
bave  been  obtained  in  mechanical  arrangement 
far  in  advance  of  an}  thing  yet  attempted  in  thia 
onntry. 

We  are  msrvellonsly  slow  as  a  nation  to  grasp 
any  new  idea.  We  sulfcr  every  people  under  the 
sua  Sr*t  to  point  oat  the  way,  and  when  we  accept 
it  it  UfiatnBjr  long  „...-  a  btttet  w»j  ha*  been 


adopted  elsewhere.  We  dearly  love  the  old  at 
beaten  path,  so  aweetly  safe  and  aura,  and  w*  a: 
thoroughly  content  with  It  in  all  directions.  It 
therefore  consistent  with  precedent  to  tesrn,  on  I 
less  authority  than  the  late  Hiidebrand  Rooacve 
himself,  that  in  our  latest  applioation  of  electricity 
to  the  organ  as  a  motor  (now  two  years  old)  we 
commenced  upon  lines  discarded  hy  him  twelve 
year*  ago  1 

Now  her*  i*  an  immense  instrument  pretention 
many  novelties  beside*  that  of  mere  mechanism  : 
but,  after  recovering    from    the  effect*  of  a  first 
examination,  the  question  of  Cui  bono  has  to  be 
•idered,  and  it  may  be  doubted  whether  the  ■ 
gained  fully  justify  the  means. 

Certainly,  the  conception  ia  a  grand  one;  hut, 
first,  is  tbe  effect  of  thia  instrument  enhanced  by 
th*  duplication  of  stops  shown  ?  Secondly,  is  tha 
general  treatment  tbe  best  whioh  oould  be  devised 
to  secure  tbe  end  in  view?  To  the  first  query  _ 
reply,  Ilhial  not. 

Suppose  we  take,  for  example,  a  series  of  paint- 
ings hung  indifferent  positions  in  a  large  building 
we  should  hardly  think  of  placing  in  such  position! 
merely  duplications  of  onepictnre,  be  that  one  evai 
so  fins.    Yet  that  ia  precisely  tbe  propoeitio 

the  Calvary  Church.    On  this  question  of  the 

of  duplication  in  organ  stops  there  is  muob  to  be 
said.  First,  is  it  evsr  ntcuiory  t  Take  the  stock 
form  of  the  English  churoh  orgsn :  the  Great 
Organ  will  contain  double  diapason,  two  open  '" 
pasons,  the  second  being  usually  about  tbre*  , 
smaller  than  the  first,  olaribef  or  hohlffcite,  with 


is  called  a  sslioioual ;  in  the  Choir  again  ditto. 

Hersiws  hsva  in  the  Great  Orgsn,  *ay,  a  rich  back 

ground  of  tonal  colouring  ;  in  the  Swell,  the 

oolonring  of  a  lighter  shade  ;  in  the  Choir 
tbe  *ams  colour  Tighter  still  I  This  is  the  a 
thing  to  be  found  everywhere  I  To  return  to  my 
eimile  of  the  painting— What  would  b*  thought  of 
the  artist  who  thus  restricted  hi*  colouring? 

The  larger  the  instrument  the  greater  the  dnpli- 

thi*  system  lie*  iu  the  fact  that  it  is  increasing  the 
difficulties  not  merely  of  oonstrnotioo,  but  what  is 
of  much  more  importance,  the  management  of  the 
instrument,  without  in  any  adequate  degree  adding 
to  its  oapaoity  for  effect. 
This  subject  of  tonal  colouring  is  an  interei 


nd  highlyimportsntoi 


elin 


rtielet, 


it  will  not  be  withi: 


*  This  point  "capacity  for  effect,"  brings  me  ti 
my  seosnd  query — the  general  treatment  of  thii 
organ.  Here  we  note  a  great  advance  upon  om 
English  ayatam.  I  do  not,  of  course,  allude  to  tha 
divided  organ — that  is  a  luxury  not  to  be  expected 
in  England,  except  in  rare  instances,  but  to  the 
general  treatment  of  ■  single  instrui 
By  our  method  a   large  portion 

aidered  how  comparatively  seldom 
refer  to  the  super  or  chorus  atop*  of  the  Great 
Organ.  By  Rooacvelt,  this  portion  of  the  instru- 
ment is  made  to  serve  a  double  purpose.  Upon 
thia  point  there  are,  1  think,  weighty  questions  in- 
volved, I  am  entirely  at  one  with  Messrs.  Roose- 
velt in  their  aim  ;  but  I  am  not  prepare*!  entirely 
to  endorse  the  means  employed. 

First,  I  regard  aa  essential  to  the  true  character 
of  a  Great  Organ  choru.  that  (a*  I  shall  term  it) 
ita  attack  be  decisive  and  marked.  Every  expBrt 
knows  the  effect  of  the  unison  stops  of  a  Gcsat 
Organ  coupled  to  a  large  swell.    This  is  essentially 


;isfied  w 


ailp 


and  I  confess  that  I  aee  no  other  effect  possible  in 
the  orgsn  before  me. 
Secondly,  I  regard  it  aa  an  error  of  judgment  to 
close  the  first  harmonic  of  the  diapasons — th* 
jotave,"  commonly  called  "  principal  "—because 
i  service  is  absolutely  diatinct  from  all  the 
main  ing  auperwork. 

Lastly,  there  are  certain  stops  which  lose  their 
character  entirely  by  being  inclosed.  Thi*  is  true 
-*  —me  of  the  delicate  stops,  suob.  for  example. 
e  lieblich  gedact  and  some  others,  which  I 
lorefitly  describe  when  I  deal  with  the  subject 
of  tone  colouring,  aa  I  hope  to  do.  It  is  very 
specially  tine  of  tho  "  tuba.  By  all  means,  if 
fund*  will  admit,  have  a  tuba  under  control  of  a 
iwell ;  bnt  it  should  not  be  to  tbe  sacrifice  of  the 
.rue  tuba  effect  with  its  grand  attack,  tbo  climax 
if  a  general  piling  up  of  tbe  chorus. 

Of  the  "oapaoity  for  effect"  of  the  individual 
stops  of  the  Roosevelt  organ  I  am  not  qualified  to 
give  a  reliable  opinion,  b»c»use  I  have  not  seen  any 
of  their  later    work.     Whit    I    knu.v  is   of   the 
Waloker  type— essentially  German.     I  ran  there- 
fore only  deal  with   tbe  instrument   in  general 
design,  and  from  this  point  of  view  it  must  un- 
ationably  rank  before  any  instrument  we  can 
wher*.     We  mil*  in  thi*  specification  oft.  stops 
the   pedal  organ,  and   the   type   of  roed  so 
iciated  with  the  name    of  Henry  Willi*,  and, 
from  my  own  point  of  view,  thi*  is  an  aismsnt 


rbiob  I  ahould  be  unwilling  to  diapanae  *r. 
t*  sbsence  need  not  detract  from  the  mer 


this  interesting  subject  in  detail,  and  I  pi 

Iiveaeketoh  or  two  showing  how  tha  ol 
have  her*  raised  miy  bs  overcome. 


tiosl  and  interesting  latter  of  "  V.  I.  A. 
unit  disagree  with  him  on  one  or  two  \ 
being  hardly  fair  to  the  ordinary  wheel. 
*ay*,"Uillwright"  must  include  in  price 
the  coat  of  gearing  to  give  629  revolotioo 
he  allows  nothing  njoim!  tha  turbine 
speaking  generally,  I  should  say  that  mill 
rarely  runs  at  much  mora  than  300  or  8& 
tions  at  tbe  fastest,  so  to  be  fair  wo  most 
include  the  price  of  gear  to  bring  op  spee 
£00  (evolutions.  Mow  the  circumference 
wheel  —  BH'Bft.,  and  at  6ft.  per  aeoom 
■peed  wa  have  5  x  60  ~  311  ■■  0-964  r 
minute;  *o  speed  must  be  multiplied  a! 
times — expensive  enough  in  all  oonaciani 
out  going  aa  far  as  "  V.  I.  A."— and  thia 


and  thin  ther 

8-U  times,  and  "in  addition  the  coat"  of  iron 
nd  laying  must  be  added. 
allow  Oft.  per  second  as  velocity  i 
=  l'Ssq.ft.,   whioh  i 
he  weight  of  pipe 
i,  say,  o  tons,  alloi 

"     't  80ft.  or  so. 


about  ICin.  diem 
without  being  e 
100ft.  of  pipe.  1 
earthenware  pipe*  t 


t  fonr  ton*,  a*  required,  a 


live  the  coat  of  tw 

>  ahut    off    wttsr  oi 

t  bottom  for  ordin* 

.am  ia  necessary  in  bi 

.  it  cancel*  out.     Thi 

a  about  tha  lowest  al 

rsble.    On  t 

cost*  for  the 

e  have,  in  tha  aaae  of  tha  vartioal  wheal, 

!  th*  aluioe  and  head  race.     If  we  uae  a 

ling  water-engine  the  coat  is 

is  wheel,  since  we  can  then  i 

gearing,  aa  w 


it  all  the* 


with  lit 


from  a  diatanoe  th 

tags  to  the  wheel  ia  greater,  since   tha  o 

-■ --  puddled  channel  is  less  than  pipes. 

'  A."  obaervea,  "high  fall*  with  ami 

of  water    can    be    economically    m 

Take  tbe  cue    of    the    wheel    at  the  Pi 

Quarry,  which    1  mentioned  in  a  previot 

The  diameter  is  about  30ft. ;  the  head,  fro 

to  top  of  wheel,  i*  about  1:10ft.    (very  r 

The  wheel  make*  G(  revs,  per  rain.  =>   II 

sec.  bucket  velocity.      "Millwright"    Bay 

4  ft.  is  about  the  thing  (I  write  from  memory 

correct,   if  wrong),    or    about   21    times  i 

"  uit.     Taking'  one-third  the  theoretical ' 

ohann*]  is  very  stony  and  iu  bad  oondi 

vs  44ft  per  aec.  aa  velocity  of  delivery. 

Iling  on  the  wheel  with  the  energy  du 

velocity  of  the  delivery  i*  giving  a  pressor 
buckets.  If  they  were  straight  van**,  thai 
')*  ■  presaure  on  them,  bat  at  tha  lame  timi 
jplashiog— all  thi*  splashing  is,  of  coarse 

By  Smeaton's  rule  wa  should  run  tha  a 
!4fL  per  sen. = say  15  revolutions;  bat,  I 
hould  lose  wster  by  centrifugal  force,  an 
jy  air  resistance  ;  on  the  other  hand,  by  t 
speed  wa  should  have,  in  many  cases,  L 
work  and,  therefore,  lees  friction.    Of  con 

■low-running  machinery  [stone  crusher), 
the  splashing,  du*  to  radial  va 
them  on  the  asme  ayatam  aa 
Poncclet  wheel ;  but  then  we  appro 
turbine'a  curvea.     Would  it  not  be  better 


by  using  a  "  voltes  " 

dditional  30 it.  of  fall  below  the  wheel  I 

iaed,  and  allowing  G.">  per  cent,  aa  mod 

wheal  and  76  for  turbine,  and  allowing  4H.I 

II. r.  of  wheel,  we  could  probably  get,  say, 

from  turbine.     I  think  we  ahould  all  be 

Mr.  "Millwright"  a 


P.S.— The  i 


latin  a 


lower  efficiency  at  under   load  by  r 
nail  -empty  gold**  and  buckets. 


■  8,  1888. 
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"oil  ■  vary  long  we;  off,  I  should  appear, 
long  interval,  aa  if  stirring  up  mr" 
ave  gone  to  rest,  or  may  have  been 
gotten.  Bnt  th«  subject  !■  a  good  on. 
ay  be  man;  who  would  lik*  to  hear 
t— not  that  I  would  deaire  to  path  forward 
ooaly.  And  besides,  the  (amarki  made 
y  latter  by  some  of  yonr  corresponden ' 
to  sail  for  a  few  word!  of  explanation 

Ting  to  "Dana"'  letter  (26321),  I  map 
that  I  did  not  go  into  the  cause  of  Ruth- 
■lore,  and  it  would  taka  np  toq  much  epaoe 

upon  it  at  Mank  With  all  deference  b  | 
'  however,  I  ma;  aunra  him  that  the  oanaa 
re  waa  nail;  not  ae  be  atatea  it  to  have 
Bij  idea  is  that  the  "columns"  of  water 

had  not  rigidity  enough  "when  striking 

er  on  either  eide  of  the '  "    ™ —  "■- 

'act  i»  that  Rnthven  did 

into  consideration   at   _. 

from  the  nozxles  aoow  the  water-line,  with 
tans*  whatever  from  the  waterooteide.  Mr. 
a  himself  told  me  that  he  would  have  pre. 
to  have  tbe  "  notilea "  submerged  ;  bnt 
m  trial  he  fonnd  he  lott  speed  at  once,  and 
e  be  adopted  the  plan  of  ejection  nbovo 
rith  no  resistance  bnt  from  the  atmosphere 

hit  propelling  prinoiple  wae  exeotlythat 
:her'a  Mill,"  or  the  recoil  of  a  gun.  Wi" 
g  into  detail,  I  ma;  indicate  three  poi 
imoug  others,  help  to  explain  the  f»ilui_  . 
be  departure  from  the  original  model,  in 
todel  the  water  waa  taken  la  at  the  bow. k 

greater  the  ipeed,  the  greater  the  supply 

the  Blumir  the  water  entered  by  a  per 
plate  under  the  pump,  in  whicb  case.at  tbi 
inded  to   increase,  the  water  supply  fell 

Seoond,  the  centrifugal  pump  war  — 
e  enough  ;  too  indirect,  alow,  and  aTen  only 
ve,  instead  of  being  direct,  instant,  and 
017,  aa  it  should  have  been.  Third,  thi 
a-ere  not  taken  off  at  tangente  to  the  water 

er  Hydreulique''  (28322)  waa  "amused' 
tter.  Thie"h;draulicram"*Mmslnolined 
»ith  feroait;  upon  very  small  provocation 
red  of  hie  tint  paragraph  be  might  well 
en  m  Artemoi  Ward's  oonfidentially  — 
y  parenthesis  "(N.B.— This  is  wrote  1 

I  am  aorr;,  however,  if  I  gave  offence— 
no   intention   of   doing  so,  he  may  rest 

Upon  looking  at  his  letter  (27678)  again, 
,,  after  all,  but  adhere  to  what  I  laid—that 
lere  surface  immersion  nil  piston  did  woo 
well.  In  his  letter  criticising  mine  (letter, 
in)  he  u>ye  my  experiment  aeemi  to  have 
otal  failure.  Not  eo;  the  model  ran  the 
the  bath  in  good  atyle,  as  I  said,  notwitfa. 
;  the  short  supply  of  steam.    He  also  asks, 

.proceeded 

g  wasn't  proceeded  with  ? 
>  recent  letter  (28353),  taye  thst  "Dens"  has 
d  hie  ("Helier'a")  argument  better  than 
have  done  himself.  So  far  ai  the  "  argn- 
ppliea  to  Rnthven'i  boat— which  it  does 
ntirely— the  fact  I  have  mentioned  above 
h  for  it  ;  otherwise  I  do  not  agree  with  the 
ion  that   hydraulic  propulsion  is  a  vain 

not  exactly  understand  Mr.  Hillier'? 
t"  piston  (ltter  28323},  or  where  tbe 
fleet  of  it  would  be  shown.  He  sayi 
■  and  screws  oooupy  apace  outside  the  lines 
nil — wb;  should  the  frames  or  guides  be 
lable  '.' "  Bnt  the  paddles  and  screws  being 
the  lines  is  exact!;  what  is  objectionable, 
nt  of  liability  to  damage, 
e  of  the  Auckland  newspapers  then 
1  paragraph  to  the  effect  that  the  Liver- 
.rnai  of  Commerce  states  that  one  of  the 
rtling  and  important  inventions  of  the  day 
aid  to  the  propelling  of  steam- vessels  is 
ider  consideration  " — "revolutionise  the 
earner  service  "— "  £100,000  offered  for  the 

Ac  Can  an;  of  yonr  correspondents 
verpool."  perhaps)  tell  us  something  about 
that  if  it  be  some  hydraulic  plan  at  last ! 
tnd,  NJ5,,  April  21.  J.  BL 


,  again. 


MPBNSATED  PESDULUH. 
.]— I  HAVE  for  some  time  thought  that  it 
1  easy  to  compensate  a  pendulum  (aa  sug- 
r  Mr.  Latimer  Clark,  28266,  page  417, 
iVI.)  by  having  a  reservoir  of  mercury 
side  the  bob,  and  the  lower  half  of  tbe 
iar  in  connection  with  it,  so  that  on  an 

of  temperature  a  small  weight  of  mer- 
ild  be  added  abont  half-way  between  the 
snspenaicu  and  oscillation,  where  the 
ouldhsve  the  maximum  effect,  according 
Grimthorpe    (page     49    of    his  book), 

Mr.    CUrk    (28266)    says  "by  eerrying 


the  reservoir  up  to  the  point  of  suspension  its 
effect  might  be  still  futbtr  enhanced."  This 
small  quantity  of  mercur;  would  have  an  action 
precisely  similar  to  those  small  regolaling  weights 
described  at  page  4!), "  Clocks,  Watches,  and  Bells." 
In  the  accompanying  sectional  sketch  the  inner- 
most shaded  portion  represent!  lead.  It  is  con- 
tained in  a  piece  of  iron  tube  2}in.  internal  dia- 
meter, and  turned  down  to  3in.  external.  In  the 
top  a  cap  is  fitted  mercury-tight ;  all  the  unshaded 
portion  around  this  represents  mercury.  This 
tnerenry  is  contained  in  a  piece  of  3iin.  iron  tube 
turned  true  outside  fend  in  if  desired).  Between 
tbe  two  tubes  at  the  bottom  is  an  iron  ring,  which 
must  be  connected  mercury-tight  with  hotli  tubes. 


At  the  tt 


a  ring  (having  portions  of  it 


■KM 

cap, 


ily  to  keep  the  inner  portion  steady. 
1  the  top  of  the  outer  tube  is  a  oai' 
into  this  tbe  tubular  rod  is  screwed, 
be,  say,  17in.  long,  for  a  ls*o.  pendulum,  with 
hob  the  sire  I  have  drawn.  On  the  top 
of  this  small  tube  would  be  screwed  a  cap, 
tapped  to  take  a  ,^in.  steel  rod,  which 
I  form  the  npper  portion  of  the  pendulum-rod, 
and  be  connected  with  the  spring  in  a  suitable 
er.  I  would  divide  the  top  of  the  cap  into  60 
and  have  an  index  fitted  to  the  rod  adapted 
•j  tun  divisions,  so  that  one  division  would  mean 
altering  tbe  rate  1  sec.  per  day.  At  tbe  bottom 
of  the  bob  is  also  a  cap  having  a  central  hole, 
through  which  the  lead  is  intended  to  bo  poured, 
and  a  screw  afterwards  inserted  aa  shown,  and 
whicb  would  serve  at  an  index  to  tho  degree  piste. 
This  pendulum   would  weigh  about  4.01b.,  and  I 


anleajllUJ  roughly  that  ft  would  take  abont  3,1  b. 
of  mercury  to  oompensato  It— that  is,  if  the 
mercury  at  s  mean  temperature  reached  to  the 
centre  of  the  pendulum's  length,  and  neglecting  the 
expansion  of  the  containing  vessel.  I,  therefore, 
propose  to  allow  121b-,  and  if  found  over-compen- 
sated, by  lowering  the  mercury  in  the  tabular  rod 
so  that  it  will  not  at  a  less  effective  place,  this  can 
he  remedied. 

sThe  action  of  this  compensation,  would  be  very 
'  *    u  tbe  mercury  would  mostly  be  abont  jin. 


qulok,  ai 
thick. 


gravity  escapement  sidereal  clock  which  I  have 
started  miking.  Can  anyone  say  how  would  be  thai 
best  w>y  to  make  the  joints  meroury- tight,  eo  as  to 
keep  the  meraury  from  the  lead?    I  think  it  would 


bepossibl 


a  rust- joint  formed, 

in,  unless,  indeed,  it 

0  turn  up  tbe  parts  in  contact  and 


tight.    Perhaps  someone  can  suggest  a 

I  should  b '   " 

it  will  m 


cry  glad, t 


I  thought  before  I  began  to  calculate  that  about 
lib.  would  be  enough.  The  cost  of  this  pendulum 
(except  the  meroury,  and  not  counting  one's  own 
labour),  would  be  small,  and  besides  being  much 
cheaper  than  a  solid  mercurial  bob  of  the  terns 
weight  would,  I  think,  be  more  sensitive. 

O.  B.  Hutchineon. 
Hindmarsh  Valley,  South  Australia,  April  17. 

IMPOSSIBILITY   OF  MANKIND  BEIMG- 

DBBXVBD       VBOK       OMB       COMMON 

ANOBBTOR. 

[28820.]— "  SATISE  "  (28799)  sets  up  a  theory 
and  then  demolishes  it,  with  exceptions.  Would 
not  "Batine"  be  wiser  to  take  the  revelation  given 
in  tbe  first  chapters  of  the  Book  of  Genesis?  Man 
and  pigeons  are  not  quite  ruled  by  the  same  laws, 
for  man  was  "  made  10  the  image  of  God,"  and  an 
haa  not  "  withered  up."  If  "Satine"  would  read 
and  think,  he  would  see  why  that  most  noble 
animal  called  "man"  is  obliged  to  eat  his  bread  by 
the  sweat  of  his  brow,  and  why  also  women  era 
prone  to  such  trouble  in  ohildbeering,  neither  of 
which  ooonrs  with  animal  creation  in  their  wild 
state.  These  facte,  which  are  so  evident  to  all, 
surely  prove  the  truth  of  the  revelation  given  in 
Genesis;  and  if  this  be  undoubtedly  true,  why  not 
that  which  pertain*  to  our  on*  common  ancestor  ? 

June  1.  Amateur. 

IMPOSSIBILITY  OP  BIBT.E-H.EADHBS 
SUPPOSING  US  DBBIVBD  FBOX  OMB 
COMMON  AMOBSTOB. 
[28821.]— Whether  there  are  people  lazy  or 
thoughtless  enough  to  fancy  (or,  aa  they  might  say, 
"believe")  that  the  Bihla  implied  us  all  to  be 
"derived  from  one  common  ancestor"  is  not  a 
question  I  deem  worth  discussing  ;  nor  yet  whether 
that  phrase,  however  defined— and  it  needs  far 
mora  definition  than  people  like  "  Satine,"  p.  SOfi, 
ssem  to  dream  of— involves  possibility  or  not. 
"  Satin* "  enema  to  think  there  it  a  distinction 
between  what  he  calls  "  fast-breeders  "  and  "  alow- 
breeding  man  "  so  radical  that  the  same  is  impos 
tible  to  the  latter,  but  possible  to  "  rata  and 
guinea-pigs,"  even  aa  Darwin  thought  documents 
proved  all  the  Porto  Santo  rabbits  descended  from 
one  do*  that  a  ship  placed  on  that  island  with  her 
litter  four  centuries  ago.  Without  touching  hit 
position,  however,  I  have  to  note  for  any  races  to 
Ante  had,  at  a  particular  date,  a  common  ancestor 
is  one  thing,  while  to  be  "  tUriicdfrom  one  common  . 
ancestor  "  11  quite  another.  For  instance.  Genesis 
doubtless  implies  Noah  to  have  had,  and  his  nine 
named  fathers  each  to  have  had,  the  first  of  thoae 
anoestor,  and  thus  afather  of  all  of  aa.  How 
an  contemporaries  the  aaid"Haadam" 
had,  nowhere  appears.  Before  he  is 
we    find   in   Chapter    I.    there    were 


many  hi 
of   Eden 


oned,  we   fint 
n"   (no   nsmi 


,,_    ..  —  individual,  but  of  a 

ited,    male  and  female,  and  numbering 

aught  that  we   read  ten  million.    This  one 

latdam "    planed   in   the   garden   to   keep  it, 

_    evidently    the      asm.    that      Bcrosns    called 

''  Alorua,"  who  aaid  that  "God  had  appointed  him 

ihephanf  of  til*    people."     He    wet  a  prophet,  a 

icing,  and  perhaps  fint  institutor  of  marriage,  or  at 

least  of  that  marriage  law  (now  utterly  inverted), 

that  a  man  should  "leave  his  father  and  mother 

and  oleave  to  hi*  wif a,"  instead  of,  aa  now,  every 

wife  leaving  hex  father  and  mother  to  cleave  to  bar 

husband.    Well,  among  his  contemporaries  (one  of 

vrrom,  Hanaheeh,  seduced  him,  through  his  wife, 

to  tin},  ten  or  a  thousand,  for  all  that  appears,  may 

ttaoh,  equally  at  himself,  have  been  a  father  of 

Noah  and  all  of  us  ;  and  of  con  temporary  females, 

or  a  thousand  may  each,  equally  with  Eva,  have 

n  a  common  mother  of  us  all.     But  so  Loom  1* 

itin*'*  "  wording  or  fancy,  that  he  does  not  tea 

phrase  "  derived  from  one  common  anoestor,'1 

a  outelde  of  known  nature,  and  that  oatefcw 
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of  the  known,  "impossible"  or  "  supernatural 
are  terms  meaningless.  If,  however,  bs  say 
tbat  by  "one  ancestor,"  be  means  one  pan 
bu  any  text  implied  01  driven  readers  b 
imagine  as  all  derived  from  on*  pair  ?  The 
nearest  approach  thereto  I  can  find,  is  Panl'i 
statement  to  the  Athenian!  (Acta  xvii.  26),  that 
God  "  hath  made  of  one  blood  all  nations  of  men." 
(The  R.V.;omits  "blood."}  DonbtleM  Genesis 
affirms  there  was  a  date,  that  of  the  Flood,  when 
all  of  aa  had  but  eight,  or  even  bot  six,  ancestors. 
It  is  commonly  so  read  as  to  imply  only  six  ;  but 
the  statement,  that  of  Shem,  Ham  and  Japhet 
"was  the  whole  earth  overspread,"  does  not 
necessitate  fewer  than  eight,  when  we  observe 
that  the  rule  of  the  narrator  is  to  name  only  males. 
If  Noah  bad,  after  the  Flood,  one  or  more 
daughters,  they  wonld  marry  one  or  more  of  the 


makes  the  founde 
no  son,  but  three 
three  quasi-divin. 


'.'.'■'.",' 
of  the  present  h 
augbters,  whose  hnsba 
persons.    If  this  wen 


■  thi 


Bible  implies  us  to  have  ever  had,  would,  instead 
of  six,  be  the  whole  sight  in  the  Ark. 

And  these  eight,  observe,  in  all  probability  com- 
prised individuals  aa  different  as  any  now  living, 
say  Hnxley  and  King  Jaia.  The  great  difference 
of  age  between  Noah  and  Sham  points  decidedly  to 
their  being  not  father  and  son,  bnt  more  likely 
great  grandfather  and  son.  Their  ineqnality  (alike 
in  all  copies)  is  greater  than  onr,  or  the  modern 
Jewish,  copy  (whiob,  however,  is  corrupted)  makes 
between  Adam  and  bis  youngest  namsd  son's 
grandson's  grandson,  J&red.  This  at  any  rate  shows 
that,  while  there  was  bnt  one  word  for  sun  or 
foictactaut,  the  phrase  tbat  "Noah  begat  Shem, 
Ham,  and  Jsphet."  by  no  means  Implies  these 
were  ohildren  of  bis  own,  especially  when  we  find 
from  x.  -1,  that  Sbem  and  Japhet  were  nearer  of 
kin  than  either  of  them  to  Ham,  perhaps  first 
cousins,  and  he  only  a  second  one.  The  root  of  the 
fable  that  Saturn  devoured  all  bis  children — 
namely,  that  the  head  of  onr  race,  before  wars 
began,  had  survived  all  ohildren  of  his  own,  was 
very  probably  trne.  Before  the  birth  of  any  in 
the  Ark,  but  Noah  himself,  he  had  probably  two 

of  the  world,  believed  him  mad. '  Three  from 
among  his  youngest  great  grandchildren  alone 
coold  believe  him. 

Now  not  only  the  wivea  of  these  three,  bnt  their 
mothers,  and  even  their  three  fathers  mothers, 
were  probably  of  races  aa  distinct  aa  Europeans, 
Chinese,  and  negroes  arc  to-day.  Each  of  the  three 
had  Noah  fer  one  common  anoestor,  but  each  of 
them  had,  contemporary  with  Noah,  eight  great- 
grandparents,  of  whom  Noah  was  only  one.  Again, 
«aab  of  their  children,  the  first  births  after  tbe 
Flood,  was  probably  descended  from  sixteen  of 
Noah'a  generation,  of  whom  Noah  was  but  one. 
Each  also  bad,  in  the  tenth  generation  above  them- 
selves, any  number  of  ancestors  between  four  and 
1,024,  which  is  equally  true  of  any  of  ns  to-day. 
All  that  the  Bible  implies,  therefore,  of  the  man 
of  Eden,  is  that  he  was  a  common  father  of  us  all. 
A  thousand  or  two  of  his  contemporaries  may  each 
-equally  have  been  so,  and  a  thousand  or  two  of 
Eve's  contemporaries  have  been,  each  squally  with 
her,  a  "mother of  alt  living  "  since  Noah. 

The  way  the  longevity  of  the  long-lived  race  is 
represented  sinking  to  the  present,  or  rather  to 
the  Mosaic,  standard,  not  gradually,  but  by  such 
halvings  at  first  as  appear  in  Gen.  xiH  just  accords 
with  the  results  of  intermarriage  at  csrtain  step 


probably  means  he  was  of  pure  Edenile  pedigree, 
and  the  last  who  ever  was  so.  In  like  manner, 
Heber's  longevity  may  imply  he  was  the  last  pure 
Shemite.  All  nations  remembered  the  gods,  and 
after  them  the  demigods  ;  and  though  all  the  gods 
were  immortal,  all  were  sons,  brothers,  cousins, 
Ac,  to  one  another,  exactly  like  men.  Everywhere 
the  reigning  Jove  had  somehow  superseded  his  old 
father,  and  everywhere  he  had  two  brothers  that, 
as  Neptune  and  I'luto,  divided  with  him  the  empire 
•of  all  things.  Three  cities  that  claimed  to  be  each 
the  oldest  of  its  continent  kept  special  record  of 
the  Ark,  two  of  them,  the  African  and  European 
Thebes,  being  called  by  its  nama,  and  the  Asistio 
Apamea  having  ark  and  dove  for  its  coinage 
cadge.  At  tbe  great  Nilotic  city,  an  actual  gilded 
■hip,  as  long  as  Genesis  makes  Noah's,  had  from 
immemorial  time  been  worshipped ;  and  there, 
too,  was  celebrated  on  tbe  17th  day  of  the  "  second 
month  ''    of    autumn,    the    treachery  of  Typhon 


<»' 


Ur 


vaigl  in g  Osiris,  the  last  of  tbe  gods,  and  savionr 
and  representative  of  all  mankind,  into  a  wooden 
-coffin,  closing  it  hermetically  (the  exact  day  of  the 
year  that  Genesis  says  of  Noah,  "  the  Lord  ahnt 


m  in  "),  and  launching  this  to  he  i 
e  Nile,  out  to  sea,  and  to  ground  a 


,e  Egvptii__ 

is  ana  Mane  too  so  muddled  their  chrono- 
logy that  from  the  lattsr,  or  rather  the  disoordani 
notes  of  those  who  last  saw  his  lost  books,  Egypto 
loglsts  can  now  make  any  number  of  oentnriei 
between  24  and  50,  provided  wo  admit  that  all  thi 
monuments  belong  to  some  three  or  four  of  tbosi 
at  wide  intervals,  the  intermedial*  dumb  millennii 
having  left  nothing.  Persian  and  Hindoo  astro 
nomere  kept  the  record  of  the  Deluge  date  exsotlj 
alike,  and  doubtless  truly,  though  only  —  - 


r7.N0] 


it  Chini 


to  havo  aught  that  can  be  called  chronological 
history  going  back  into  Genesis  times,  and  this 
agrees  therewith  as  well  as  conceivable.  It  knows 
of  tbe  seven  years'  famine,  exactly  in  Joseph's 
time ;  it  mounts  no  higher  than  Peleg's  generation 
when  "  the  earth  was  divided  "  ;  and  tbe  reigns,  at 
first  of  just  such  average  length  aa  the  Genesis 
patriarchs  might  havo  had,  are  shortened  to  a 
modern  average  exactly  as  and  when  the  Bible 
implies  such  shortening.  E.  L.  Or. 

EVOLUTION. 

[28822.]— Ii-  the  letter  by  "  Eos  "  (28800,  p.  306), 
he  makes    mention  of  tbe  "  Bushman  in  all  his 
primitive  repulsivsness."    Might  I  call  the  att 
tion  of  "  Eos  "  to  tbe  following  as  having  a  bear 
upon  the  subject? 

Dr.  Batemau,  of  Norwich,  having  read  a  pa 
at  tbe  Victoria  Institute  upon  "Darwinism  1 
Language,'1  a  discussion  was  raised  outside 
Institute,  and  the  case  of  tbe  Bushman  was  ._ 
ferred  to,  aa  being  a  raoe  who  had  no  language 
more  than  a  click.  Dr.  Bateman  applied  to  Dr. 
Moffat  as  to  his  experience  among  the  Bushmen, 
and  got  a  reply,  of  whiob  tbe  following  is  an  ex- 
tract: "I  have  had  much  intercourse  with  the 
Bushmen  in  the  interior  of  South  Africa,  and  tbey 
may  be  set  down  as  the  lowest  grade  of  humanity 
in  that  country.  In  some  respects  their  language 
has  a  resemblance  to  the  clicking  language  of  tbe 
Hottentots.  When  taken  into  service,  they  readily 
learn  to  speak  fluently  the  languages  of  English, 
Dnlcb,  and  Techuaua." 

Now,  I  would  ask  "Eos,"  or  any  other  corre- 
spondent, how  long  would  it  take  for  the  highest 
ape  to  learn  even  a  little  English,  ic,  let  alone  to 
apeak  them  fluently  > 

What,  in  tbe  name  of  common  sense,  I  would  ask, 
has  the  analogy  in  physical  structure  got  to  do  in 
the  face  of  such  a  radical  difference  in  the  Ego  and 
nature  of  the  esssnee?  The  common  skate  fish 
has  the  periodic  function— is  it  to  bo  considered  as 
a  bluod  relation  t  Dona. 

[28823.]— I  nos'T  think  "Dens"  (letter  28801 1 
page  805)  ia  right  in  assuming  that  the  fact  of 
there  being  no  evidence  to  show  tbat  mankind  have 
differed  from  what  they  now  are,  applies  with  equal 
force  to  all  living  nature.     But,  unless  we  have  a 
complete  series  of  animals,  differing  by  very  slight 
variations,  we  cannot  say  that  any  one  anims'  '- 
tbe  middle  of  the  series  is  a  link  between  the 
ies  at  the  end.    The  modifications  to  which  all 
limals  are    subject  seem  to  be  governed  by 
,w;  they  turn  up  in  the  most  unexpected  way,  si 
as  a  peach-tree  suddenly  bearing  nectarines,  n 
whit*  baby  from  entirely  black  parents.    So  tl 
the  one  in  the  middle  of  the  scries  may  be  struct urally 


n  th*  t 


us  the  lat 


Med,  and,  does 


tham,  aa 

pecics.  Thus  a  lion  may  be  a  link"  between  _ 
nouse  and  a  newt,butw*have  nut  got  the  complete 
cries  of  gradations  between  a  mouse  and  a  lion,  or 
,  lion  and  a  newt,  therefore  wo  have  no  right  to 
■ay  that  the  lion  ia  descended  from  mice,  or  newts 
from  lions.  Yet  they  may  be  thus  descended  :  ws 
f  tbat  tbey  are  not  ;  but  we  have,  on 
id,  no  proof  that  thsy  are  thus  sprung, 
quo  to  call  mice,  lions,  and  newts 
ies.  Neither  is  there  any  possibility 
of  such  flue  gradations  should  ever  be 
found.  For,  consider  what  a  tiny  fraction  of  the 
i's  former  inhabitants  are  represented  in  onr 
'hat  millions  of  cattle  are  yearly 
iyona  imagine  that  one  or  them 
will  survive  in  a  fossilised  state  until  the  year 
A.D.  8000  ?  It  is  probable  that  only  a  very  few  in- 
deed would  become  thns  preserved,  and  those  few 
probably  unconnected  by  links— thus,  a  buffalo  and 
a  Brittany  cow.  Living  nature  ia  now  changing 
slowly  and,  to  ns,  imperceptibly.  We  have  no 
exact  description  of  animals  ami  plants  of  a 
thousand  years  ago  to  compare  with  those  of  now. 
Even  wjtbia  this  century  ths  Dinurnis  elephauto- 
pns,  or"tbeelephant-footsd  Mob,"  and  the  ilhytina 
glgas,  or  sea-cow,  have  become  extinct,  and  other 

be  changing,  thongb  so  slowly  that  in  a  few 
generations  no  difference  can  be  observed.  The 
only  way  to  prove  that  there  ia  a  differsnne  is  to 
institute  a  museum  in  which  a  stuffed  anininl  anil 
its  skeleton  is  placed,  say,  every  five  years.  Will 
"  Dens  "  pleas*  explain  to  my  dull  mind  how  men 


ufaled  tr 


any  1 


1  their 


fidence,  beoanse  ai . 

alter  in  the  space  of  fifty  years. 

If  "  Dens  "  doss  not  know  where  I  go1 
about  the  hairy  fectus,  it  implies  that  b 
read  the  "  Descent  of  Man,"  in  which  t 
mentioned  on  tbe  twenty-fifth  page.  If  ' 
case,  no  wonder  that  he  does  not  believe 
tion,  when  he  only  reads  books  against 
and  leaves  the  greatest  works  for  him  ia 
"  Deni  "  says  this  story  boa  been  refute* 
over  again  (yet  be  does  not  know  whs 
from) ;  but  I  mentioned  it,  not  only  on  1 
rity  of  Darwin,  but  also  on  thatof  Henri 
MJ}.,  Professor  of  Diseases  of  Wosn 
Gynecology  in  the  Michigan  College  of  It 
a  man  who  has  devoted  his  whole  life  to 
of  hairs.  The  fact  that  men  who  are  I 
are  edcntnlons  and  otherwise  imperfect,  1 
this  statement.  For  these  hairy  men  ar 
their  lanugo  states  before  their  fall  time 
tion  is  up — therefore,  they  are  very  apt 
perfect. 

The  hairs  of  man  and  animals  differ  i 
bowls  of  which  the  whole  hair  ia  mad< 
more  or  less  serrations,  or  that  there 
bowls  to  the  inch,  or  that  the  howls  are 
by  longer  or  shorter  stems.  Bat  ia 
species  this  arrangement  differs  tie 
thns,  in  the  sheep,  Leister  wool  baa  1. 
to  the  inch,  while  in  line  Saxon  there  ax 
as  2,720.  The  same  with  human  hair; 
the  bead,  the  finest  hair  is  rj'niu.,  and  tb 

Evolution  is  the  old  doctrine  of  cbanc 
and  placed  on  a  firm  baais,  so  that  we  ca 
there  is  sense  in  it.  It  ia  very  troe  ths 
nothing  new  in  the  world.  Tbe  nndisco 
in  virtue  of  which  animals  are  subject 
tion,  is  very  mysterious,  and  may  puzzle 
for  centuries  to  come.  But  the  savage 
thinks  it  a  most  mysterious  thing  thai 
hears  his  own  words  repeated  by  some 
msans ;  bnt  we  lau  ,-ti  at  bis  ignorance, 
him  that  it  is  due  to  the  rocka  reverbe 
words ;  and,  in  like  manner,  people  of 
may  laugh  at  oar  ignorance  of  the  vaj 


1,  and  Wm.  John  Grey  a 


PEIOE'S  UNIVERSAL  LAT] 
[28824.]— I  FAD.  to  see  how  Mr.  F.  Car 
at  the  conclusion  that  the  bed  will  si 
untrue  if  applied  to  screw-catting,  as  w 
ing  targe  diameters  the  front  face  of 
takes  the  thrust,  and  tbe  saddle  being* 
long,  1  rsokon  it  will  last  as  long  aa  ordii 
lathe  ;  bat  without  canting  heads  wear  h 
take  place,  as  the  top  V  would  have  to 
thrust.  I  am  thinking  of  diapoaing  of 
and  having  an  F.  C.  lathe,  as  it  costs  no  1 
an  ordinary  slide-rest  Lithe,  and  has  the  ■ 
of  milling  and  boring,  as  wall  aa  torning. 
London,  E.C.  H 

[28825.]— TB  no  no  h  the  kindness  of  a 
aa  favoured  with  a  eight  of  one  of  th« 
seful  lathed,  of  which,  to  say  the  least, 
_j  the  right  direction,  when  it  ia  wished 
adaya,"  to  multiply  variety  of   work  wii 


bavc  no  interest  in  the  front-elide  1*1 

,  and  but  for  noticing  a  remark  in  th 

E.Carre  (28807]   In  this    week's   iasi 

M."  I  may  never  have  thought  of 

esteemed  friend  the  Editor  of  this  p 

remarks  of  my  own  concerning   it ; 

radical  mechanic  of    some  30  years'  e 

od  a  lover  of  fair-play,  I  cannot  agree 

■itb   "h\  C.'s"  opinion  when   he    aayi 

purchaser  of  snob  a  lathe  will  be  grievoa 

pointed.    As  to  the  rapidity  with  which 

front  slide  will  wear  untrue,  I  wonld  as) 

if  a  front  V-slide  so  easily  weaia  out, 

'  at  practical   engineers,  "and  they  ar 

,ve  found  no  objection  to  the  front  slid 

some    large  shaping    and    milling; 

__id  other    tools,  made  and  aold    by   wi 

makers  of  the  same,  and  which  work  1 

dy  the  same  principle  aa  Price's  lathi 

ay    instances,  with  even  a    Ies*  prof 

..  -iring  snrfaoe  than  Mr.  Price  nees.    Th 

question  ia  alight  one,  being  of  3fcin.  cenl 

d   tbe    work  done  in  it,   and  consequ 

iar  and  tear,  will  be  ia  proportion  U 

:ight  of  such  a  tool.    A  abort  while  bs 

ne  work  done  upon  one  of  the  f  ront-sli. 

st  has  been  in  constant  work  for  over  ei 

s  compound  sliding  saddle  of  which  hi 

_  V -slide,  and  weighs  over    five  hnndr 

The  work  it  turns  ont  is  excellent,  yet  thi 

'see  of  the  V -slide  ia  only  Sin.  by  i*i 

far  less   proportionate  surface   thai 

.  .    e's  lathe  ;  but,  apart  from  this  ergon 

is  no  question  but  that  the  front  TKtscali 


m  8,1 
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Ji  if  ting  slide-rest  to  ■noli  •  Utile  sunpliai 

lit  want  both  to  amat J  — 

inoh  ■  tool   milling, 
o  b*  executed  with  e 


lit  want  bath    _  .._ 

mch  m  tool    milling,  wheel-cutting,  Anting, 
■*■  — I  after  a  little  prac- 
ComparUon, 

LATHE      MATTERS. 
i'26.]— I  AM  gild  to  tee  tbat  the  subject  of 


•  time  ago  there  iu  a  great  cry  not  to 
•itb  back  gear,  and  substitute  bands  wi 
■  and  diver*  pulleys.  I  designed  a  Gin.  se 
lathe  at  the  time;    but  find  now  that  t 


e  of  gear  ii  the  gieatett  di 
a  telle  me  that  he  saw  a 


lathe 


le  gear  was  all  contained  inside  1 
— aaortof  snn-*od-pl»nst  motion,  in  fact. 
,  aa  my  pulley  U  lOin.  in  diameter,  I  think  X 
i  able  to  fit  such  a  gear  if  any  fellow-r*ed<._ 
lalpme  ont  with  details.    My  friend  forgeta 
y  how  it  wu  managed. 

'fail  *  catalogue  I  ice  the  following  sentence : 
in  ingeniout  arrangement  (patented),  any 
i  of  threads,  from  31  to  GO,  can   be  ent, 

only  9  inatead  of  22  gear*.  By  eimpty 
[  a  pinion,    the    operator    can    obtain    the 

orthaor  millimeter  pitah,  and  the  change 
rdiniry  feed  to  sorew-oatting  ia  effected  by 

not  wish  to  infringe  the  patent ;  bat  If  we 
ia  arrangement  to  oar  lathes,  the  back  gear 
the  policy,  front  alide,  milling,  &a.,  our 
would  be  very  much  more  handy  and  leas 

THE    PYRAMID    ANGLES. 


LOCOMOTIVKS  —  CRAVEN  3 
"  IMPROVED." 
38830.]— Some  time  ago  a  correspondent  aikcd 
a  sketch  of  above,  and  ii  none  hat  appeared,  I 
itare  to  tend   an   ontline  drawing  of   No.  :<:,<. 
Kensington,"  a  four-coupled  engine.     The  driven 
are  6ft.  diameter,  and  cylinders   ITin.  by  24in.     I 
do  not  know  any  other  dimensions. 

KeymOHi!. 

"  F.S.A.8."  AND    THE    SCRIPTURES. 


as  well  t 


Hia 


it  rule  wa 


, g  or  49'  as-fi", 

rcle-squaring  one  is,  to  the  neareat  tenth  of 
{as  Prof.  Smyth  gives  it),  41"  61'  14-3"    ~~ 

0  one"  of  the  passage  slopes  is  misprinted 
instead  of  34'.  Kephren  planned  '  '  ' 
lien  exactly  twice  that  of  Myki  " 
j  cubits),  namely  420,  but  his  i 
abort.  The  largest  Pyramid 
ihe  second  of  all  in  base  area,  being  420  full 
but  the  height  2im,  against  Kephren'a  27" 
id  only  one  with  a  com  mens  arable  slope. 

b.  l.  a. 

1  LITTLE-KNOWN     PLANTS    OP 

THB    FLO  It  A    MEDIC  A. 

8.J— ORDER :     Lorantbaeem.      1 

amily  of  "parasites,"  oar  British  mistletoe 

130  a  yoang  military  officer  on  duty  at  Cot- 
i  Lower  Bengal,  observed  tbat  the  natives 
1  the  JVnx  pomica  trees,  so  abandant  there, 
lected  the  leavee  of  their  natural  parasite, 
they  were  a  "great  medicine,"  describing 
s  a  powerful  narcotic,  ami  poisonous  in  small 
.hoagh  useful  in  the  treatment  of  agues  and 
,ti»m.  Dr.  W allien  the  great  Indian  botanist, 
iug  rpeoimens  of  the  leaves,  without  flowers 
i,  supposed  this  paraaitio  plant  to  be  I'i'icujn 

riments  were  made  in  the  large  English 
la  on  dogs  and  kids.  Three-grain  doses  pro- 
tetanic  spasms,  recurring  from  five  ™in.,(«« 
irter  of  an  hour,  and  proving  " 
pbragm  and  causing  asphyj 

instd  by  strychnine,  hnicine,  4-c. 
powder  of  the  dried  leaves  was  used  witl 
te  .nccesa  by  Dr.  Duncan  Stewart  and  othe 
ioners.  Dose,  1  to  8  grains  tnrioe  daily,  dls 
ting  its  administration  when  tingling  o 
e  observed.    This  dis 


attracted  it 

iiitrjUe  im 


tthal 


DYNAMO    BRUSHES. 
0.]— Is  reply  to  "Engineer,  Govan  "  (letter 
I  have  tried  all  angles  for  brushes,  and  find 
ien  they  butt,  or  press  end  on,  they  an  most 
a  spark.    They    then  cannot    follow    the 

natters  worse  by  still  farthsr  lowering  the 
lowest  surface  of  thl  commutator.  My 
a  an  angle  of  about  30°  to  Bo1,  and  1 


neya, 


the  breadth  of 
■•tor.  My  brushes  arc  ,'„  thick"  and  platted 
ike  basket  work,  aa  th»t  they  may  be  stiff 
tie.    They  are  easily  clipped  by 


1.]— IP  "  F.R.A 


'  reads  the  Scripture* 


that  be  find's  fault  with  rnv  ii>:-:  reference  to  Scrip- 
ture ever  made  in  the  "  E.M." 

I  am  neither  ignorant  of  science  nor  of  the 
Scriptures.  I  know  what  I  can  say  on  one  tide, 
and  1  know  what  "  F.R.A.S."  can  say  in  reply,  and 
I  disagree  with  his  viewa  of  Scripture  aa  much  aa 
1  disagree  with  the  pancake  earth  theory. 

Thomal  Mo  v. 

8,  Qnality-oonrt,  Chancery-lane,  London,  W.C. 


[28832.T- 

Durban,  Port  Natal,  will  give  ns  early  and  minute 
nartionlars  of  his  new  discovery.  I  for  one  (and  I 
do  not  think  I  am  singular)  have  elwaye  believed 
in  the  control  of  the  human  mind  (or  perhapt  I 
had  better  say  the  human  organitation,  aa  compre- 
hending mind  and  body)  over  matter,  which  he 
Bayt  be  has  demonstrated,  and  I  look  upon  it  as  the 
explanation  of  table- taming,  spirit-rapping,  the 
onrione  vagaries  of  Plsnchette,  and  nine-tenths  of 


fgho* 


■ppai; 


But  I 


ted  in  this  direotion.  I 
therefore  look  forward  eagerly  to  an  opportunity 
of  testing  his  discovery,  and  experimenting  with  it. 

ooveriea  whioh  have  turned  out,  on  farther  exami- 
nation, to  be  not  new,  I  hop*  Mr.  Bvana  will 
pardon  me  for  hoping  that  ha  has  not  bit  on  a 
variant  of  Crookei  s  radiometer.  P.  P. 


"  THB    BNTELECHIA8COPB." 

[2K833.]— WHILE  entirely  agreeing  with  Mr. 
IV.  H.  Evans  (letter  28702)  as  to  (be  existence  of 
a  vital  force  hitherto  nngaoged,  I  doubt  greatly 
that  lie  has  succeeded  in  making  an  instrument   to 

From  the  diagram  on  page  304,  and  the  vague 
description  annexed,  I  am  inclined  to  think  that  he 
hat  invented  either  a  sensitive  heat  measure,  or  an 

the  form  of   a  thermopile.      If  a  description   be 
given  it  will  be  easy  to  tee  which. 
T,  Preston  Battsraby,  Capt.  R.A.,  F.B.A.B. 

TUBBBT  CLOCKS. 
[-'8834.]— Re  the  correspondence  in  your  paper 
on  turret  elocka,  I  have  by  m*  an  old  print  (pub- 
lished in  the  lllittfrtiifl  Lnn-I'.H  Xnrt  30  years  ago! 
of  the  "  tJreat  Clock  at  Westminster,"  which  I 
should  be  pleased  to  tend  to  Mr.  Fred.  Carre,  if  he 
cares  to  have  it.  It  gives,  besides  a  picture  of  the 
workt,  an  account  of  the  site*  of  the  variont 
whsels,  number  of  teeth  of  same,  weight  of  pendu- 
bella,  Aa.,  4o,    If    Mr.  Carre  will  advertii 


t  addre..  ._ 
m  with  pie* 


[  will  s 


t  to 


Stfcr. 


STEAM  BOILERS. 
[2883a.]— A  CONSIDERABLE  improvement  hat 
been  made  in  steam  generator*  by  Mr.  Thomas 
Lishmen,  of  Newcastle,  who  ha*  contrived  to  put 
into  ordinary  Comith  or  Lancashire  boilert  an 
apparatus  by  which  smoke  is  entirely  done  away 
with,  fuel  economised,  and  feed  water  heated  to  at 
nearly  at  possible  the  tame  temperature  at  that  in 
the  boiler.  He  also  does  away  with  tbe  old  form 
of  fire-bars,  thus  saving  a  great  deal  of  expense. 
9  apparatus  consist*  of  a  long  U-shaped  tube 
irted  under  the  furnace  tube,  through  which  the 
feed  water  circulates,  the  space  between  the  two 
branohes  being  an  air  passage  through  which  a 
blast  is  driven,  worked  by  a  small  separate 
__ „.-*  and  fan.  This  is  covered  with  sheet  iron 
perforated  to  admit  thai  air  to  the  f  nel,  which  lies 


and  thus  admits  of  a  perfect  generation  of  gates, 
which  are  then  conveyed  to  a  combustion  tube 
which  passes  through  tbe  boiler  above  the  f  arnaeo 
tube,  where  the  whole  it  converted  into  carbon 
dioxide.     The  great  advantages  which  are  obtained 


LB  follow! 


.■I,.;,  |y 


[We  described  this  invsntioo  on  p.  251  of  the 
iaat  vol.,  and  at  pp.  278-0,  two  Utters  will  be  found 

experiments  had  been  made  at  tbe  Elswiok  Works  [ 
bit  perhaps  our  correspondent  can  giv*  more  par- 
ticular! of  the  results  actually  obtained  in  regular 
wort— ED.] 

PURE     MATHEMATICS. 

[28836.]— I  AM  glad  to  see  that  my  suggestion* 
on  this  subject  have  produced  some  interesting 
letters,  especially  that  of  "  E.  L.  G-."  on  "  Cheops 
and  his  Pyramid,"  whioh  to  me  is  very  interesting. 
Now,  I  should  like  to  see  if  "  J.  R.  C,"  or  any 
other  oorrespondant  osn  solve  the  problem  already 
given  (to  hod  half  angle  at  apex  of  isoaoele* 
triangle  of  given  length  of  sloping  aides,  when  the 
radiut  of  inscribed  circle  ia  a  maximum),  bat  with- 
out tbe  aid  of  the  difi.  calculus  or  the  method  of 
limits.  I  have  don*  it,  and  if  there  are  no  correct 
replica  within  a  fortnight  or  so,  I  will  send  my 
solution  ;  all  that  is  required  is  a  alight  knowledge 
of  the  thiory  of  equations  and  co-ordinate 
geometry;  and  it  Is  very  short. 

Calling  tbe  sloping  tide  unity,  we  start  with  the 
»'(iiati"[i,  ml.  ..;  iiii'-nl'iit  fir-.-!'.  ■■-.  In.  '■ 
(1  -  sin.  W),  9  being  half-angle  nt  apex.  This 
gives  the  radius  for  any  value  off).  Find  value  of 
f  where  rad.  is  a  maximum.  My  object  in  finding 
whether  the  problem  could  be  so  solved  we*  to 
show  that,  although  the  diff.  oalcolua  was  not 
invented  at  the  timu  that  the  Pyramids  were  built, 

could  be  solved,  and  that  therefore  possibly  the 
builders  having  solved  it  may  have  used  this  angl* 
for  their  -U.ps  on  account  of  this  (as  well  aa  other) 
peculiarities.  "  E.  L.  Q.,"  however,  says  that  there 
was  nut  geometry  enough  in  those  days  so  long 
Uf.-r.  liuclid  for  snob  problems,  After  all,  what 
do  we  know  of  those  old  times  ?  There  must  hay* 
been  mathematicians  before  Euclid.  It  seems  as 
impossible  tbat  one  man  oould  have  discovered  all 
his  theorems,  as  that  Newton  alone  could  have 
discovered  all  the  theorems  of  the  calculus;  be- 
tides, mathematics  may  have  flourished  in  the 
Pyramid  times,  and  afterwards  may  have  baoomo 
a  lost  art,  until  revived  again  about  the  tim*  of 
Eaolid. 


MATHEMATICAL  PARADOXES-LOGIC 
AND     MATHEMATICS- MK.     DYBB'S 
DI AGRAM  OF  THE  EARTH- ■■E.L. O.V 
DELUGE. 
[2881 

mathematics "  by  a  method  apparently  most 
bnmble  and  modest.  Newton  compared  himself 
to  a  child  gathering  pebbles  on  the  shore  n(  a 
boundless  ocean.  All  auch  expressions  of  humility 
in  front  of  an  infinity  of  unknown,  and  possibly 
unknowable,  truth*,  are  dignified  and  rational. 
But  that  is  no  reason  why  we  should  accept  a* 
true  statements  that  are  self -contradictory,  and, 
therefore,  pure  nonsense.  Tbe  tenet*  of  Prof. 
Clifford,  alluded  to  by  "  Wolfenbllttel "  (p.  284), 
are  such,  a*  I  will  show  presently.  The  number  of 
persons  who  believe  in  space  of  four  dimensioni, 
in  tbe  boundaries  to  infinitude,  and  so  on, 
wilt  always  be  extremely  small,  like  the 
number*  of  those  who  understand  and  say  they 
believe  in  Hegel's  metaphysics.  Such  specula- 
tions are  not  mathematics.  They  are  metaphysics 
supposed  (erroneously)  to  be  deducibl*  from 
iu  ittaematii  ",     J!   :-.    L 1 1  r  r  o  f .  ;■■■,  :■'.!■■  'ir.-t.  to 

:all  them  "  advanced  mathematics."  They  are  no 
lore  mathematics  than  Mr.  Hampden 'a  idea*  about 
ltronomy  are  "advanced  astronomy,"    Mr.  Grey, 
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mentthat  "it  in  tolerably  certain  (hat  creatures 
ljving  in  space  of  two  dimensions  would  be  utterly 
incapable  of  grsfpirigthe  conditions  of  tiifnHNMia 
Our  own  ordinary  space."  This  in  indeed  apr;i;io 
imimrfaK.  It  in  uinmini  the  existence  of  a  iput 
the  very  things  in  dis- 

i  onmatbematinal  and 
ingtoniatricnl  definitions,  which  are  ennogh  to 
sake  Euclid  iarn  in  his  grave.  The  analytical 
chamitt  cannot  introduce  his  material  ideas  into 
the  purely  she  tract  definition!  of  geometry  without 
creating  wuful  confusion. 

Mathematics  ii   nothing  if  nut  strictly  logical. 


line''  a 


of  tl 


"  of  a 


tilid  I- 
imI    ilc-Ilniei. 


i,  because  thn 

of  tbe  earth's  orbit 

Mr.  Sohwarl  (Ml 

ited    tbe  idea  war 


lfw 


find  ■ 


■ling  t 


■r  that  0 


iatbe 


metical,  thL. 

■diet*  first  principle!,  it  must  ho  rejected, 
mathematics  will  not  snft>r  by  any  aucb  elimina- 
lion.  The  rim  in  if/tre  of  mathematics  is  to  per- 
form calculations.  No  one  will  say  that  the  specu- 
lation", ptopcrlv  cunilertiiji-d  by  ■-  W..1  f «i, hiittr-1  '" 
(and  alio  by  "  P.R.A.S  ,"  [>.  M),  c.nld  in  any  way 
"be  tuefu!  tin  if  tbey  wer#  true.  I  said  they  were 
•elf-contradictory  or  contradicted  first,  principles. 
Let  ua  examine  one  of  two  of  the  eiamplei  given 
by  "TVolfetibllttel."  Clifford  said  that  if  he  left 
hi*  front  door  and  travelled  off  into  space 
in  ■  straight  tine,  be  would  arrive  at  the  una 
spot  again,  coming  back  in  the  opposite  difMtton  I 
la  not  that  full"  ..f  .-lf-r.M.tn.lietions?  I  can 
imagine  how  easily  Euoiid  would  bsve  refuted 
that  by  a  rtdvet  i"o  mi  ahwdum.  Then  the  aaaertion 
that  parallel  lines  meat.  la  not  tbia,  too,  a  aelf- 
oontradiolioni'  What  is  the  definition  of  parallel 
lines?  "  Parallal  straight  linaa  are  such  as  are  in 
the  MM  plane,  and  which  being  produced  tcir  jo 
far  W.  „■.,,.■.  ■/.,  „,,<  »,<■,,.■■  (  End.  def.  xxxv.) 

"  Wolfeubuttels  "  allusion  to  a  hollow  aphere  that 
"can  be  turned  inaideout  by  simple  flexure,  though 
it  be  without  craok  or  opening  in  its  surface," 
leads  one  to  the  thought  how  useful  such  remark- 
able properties  would  he  to  tbe  makers  of  maps 
and  cbarta.  The  earth's  surface  could  then,  no 
doubt,  be  depicted  on  a  plane  without  distortion— 
a  thing  which  we  all  know  cannot  be  done. 

By  the  bye,  that  remind*  me  that  Mr.  Dyer 
(2ST!'.'.,  p.  Nil.-)),  although  he  points  out  the  utter 
inconsistency  of  "Parallax's"  map  of  the  earth 
with -facta,  somewhat  weakens  tbe  remainder  of 
the  argument  by  incorrect  fignrcs.  The  world,  he 
says,  fa  illuminated  "4,000  miles  all  round  from 
the  point  where  the  Bus  is  vertical."  Should  he 
not  have  aard  8,000  miles,  which  ia  about  a  quarter 
of  the  earth  a  circumftrence  ?  Again,  why  doea  be 
saytllfl'    u!l    lilt-  "Zi'lci.H:"   theory,    lbs   sun    w.mlt 

illuniirnti'  only  '.', i  mi  Us  round  ?  Taking  hia  owr 

diagram,  the  distance  between  4  [the  poiUiaa  n| 
■un  at  the  Equator),  and  the  North  Pole  woold  b< 
C.000  miles,  and  tbe  diameter  of  the  whole  "  cir 
cular  plane  "wonld  be  four  times  that,  or  eqna! 
to  the  apheriaal  circumference  of  the  earth.  Of 
course,  this  criticism  of  mine  only  bolds  good  if 
the  plane-earth  ist*  make  their  diameter  tqr  '  '* 
.in-  circii [liferent*. 

Would  "  E.  L.  G."  (who  apparently  devotei 
self  to  the  laudable  hot,  1  faar,  difficult  ta 
reconciling  the  old  Hebrew  hooks  with  m 
science),  vary  kindly  tell  me  whether  be  con 
the  universal  deluge  of  rain  from  the  clonda,  which 
he  seems  to  believe  really  happened,  to  " 


i  accord  ar 


uplai 


— glaolaliam  in  one  hemisphere,  * 
ir.  Now,  it  seems  pretty  clear 
pole  water  would  be  used  as  L 
vay  from  the  other  he 


siog  o 


n  this  p. 


S.'..'r<>:', 


n*    of  my    "  Eleotr: 

g  bow  ideas  Hunt  alioul 
ble  brains. 


though  only  to  a  mo 
i  our  epoch  the  ecoen 
been  very  pmsll. 
p.  BOG)  no  doubt  has 

ed  in   these   pages 
11  Eleotrioity :    (f- 


Tiiwiry, 
ytelf   even, 


USEFUL    AND    SCIENTIFIC    NOTES. 


The  Sightseer's   Headacl 


the  lighter 

:re  enraite,  mine  probably  ia 

id  felt  or  more  persistently 

ightseer's    headache.     It    ft 

■'      comfort  ot  that  great 


bioh  i 


qnen 


as,  varying  a 


s.pio.1 


:e  galler: 


mong  t 


ation,  but 

t  of  ita  origin  with  the 
erer.  The  ciroumatancet 
e  most  reliable  clue  u 
character,  Amoug  these,  temperature,  ati 
nd  strain,  both  of  body  and  mind,  lh< 
lonly  combined,  play  their  several  nart 
-  -*  -itivity.    The 


lE»t 


redtbl 


ionally  tbrongb 


elos 


ifluence  of  a 
of  headache 


f  tbe  sun 

in-iohhimrhood;   but 

MKCHAMC.     1  oannot  a 
Mas'iiiti.I!. 
jy,;,i>'.h.)  — EnglnesmdDynmmo.- 
-Thanks  for  noticing  my  query,     i 
fixed  yet;  bancs  my  query  w 


and  from  wbioh  the  bra: 


rtwn  illustrated  i 


bich   affeots   the  < 


rowded  picture  gallery  or  assembly- room,  and 
natea  in  the  localised  aohe  whiob  rendara  the 
slightest  mental  effort  a  wearintsa.  The  vory 
general  prevalence  of  this  variety  of  headache, 
however,  and  it*  independence  in  many  instances  of 
any  vitiation  of  atmoaphere,  teach  ua  to 
its  explanation  in  other  causes.  The  effort 
implied  in  long-con  tinned  obaervation,  evoi 
tbia  does  not  involve  the  Btrain  of  study,  hi 
ably  an  appreciable,  though  a  ssoondary,  inHuence. 
Fatigue  certainly  has  an  important  share   in  its 

S reduction ;  but  it  is  with  most  persona  rather 
ttigue  of  mtiaole  than  of  brain.  The  maintenance 
of  the  upright  posture  during  several  hoars  of 
languid  lucomotion.  ti.e  varied  and  f  rrqaent  move- 
ments of  tbe  head  n numonly  lu  an  upward 
direction,  and  the  similar  and  eqnal  restlessness 
focus    of    vision  shift*  at  every 


jokfor 
f  mind 
though 

l  prob- 


■     „■■;-,■ 


•tfnlii 


respect  than  the  sunlight  and  frequent  ohangr 
mental  interest  and  attention  by  w blob  the; 
accumpanied.      The   muscular    strain   implie 
these  movements  ia  neceasarily  very  considerable. 
It  stiects  more  or  less  every  member  of  tbe  body, 


ALTERNATE  SUBMHTtGENCES  OF 
NORTH  ANT)  SOUTH- THE  BOL4E- 
SYSTEM     MOLECULE. 

J58B3S.J— I    DO    not   know  where    "  E.  L.  G," 
can  point  out  any  eaggeati 


■of.   ■ 


drowns 

nlmiJi 

hut, 

xtirpate  w 

believe 

h>v 

stnrl 

beStri 

tirrl 

Sumf.-i  T.:. 

ths  apt 

■",',"' 

mom 

rogh   . 


'  that 
Jocurred,  and  that 
notdonbt ;  but  I 

which  changed  tbe 

fiveyearsago,urto 

aina.  The  submergences 

gradual,  taking  many  agea,  possibly  thousands  of 
years  in  compls-tr-n.  and  ■■^hiring  through  tbou- 
lands  of  years.  That  such  conditiona  have  occurred 
geology  prove!,  and  my  suggestion  waa  that  they 
may    probably    be     explained    on    aatronomical 

Sounds,  together  with  the  production  of  aucceasivs 
laoial  epochs  occurring  alternately  in  the  northern 
and  southern  hemiupbereB,  together  with  an  alter- 
nate preponderance  of  water,  and  submergence  and 

reland, 


d  dry  land. 
Sir  R.  Ball,  the  Astronomer  Royal  for 
faal  given  several  lectures  on  this  subject, 
that  slow  changes  in  tbe  eccentricity  of  a 
orbit  would  account  for  the  known  feci 
Glacial  epochs,  and  with  the  accompany 
Date  presentation  of  tbe  polea  at  periheli 
also  explain  the  other  well  known  fact  of 
ratun 


ebon 


s  probably  D 


o  do  with  tbe  n: 


il  activity 


ary  and  deceptive.  Oi: 
[  arrangemciLi  oiipht  i 
the  suffering  sightseer 
I  by  refponslble  author 
oarcity  of  seats  in  mac 
a  often  hoeu  noticed.     . 


REPLIES   TO   QUEBIES. 

•_»  la  thnr  nniirara,  CorreipondV^ts  art  raipo- 
„,'/,;  rt-'/W.t.l  tn  mcatuin,  ineaek  iaulanea,  lldck 
ii, i  riiim/jcr  uflht  qxtry  ailctd. 

rC49DD.l— CyolB  Spoate*.— Voa  had  better  let 
hi  i..b  be.  You  can  try  as  1  bavo  awn  dona,  tj 
"king  a  clamp,  and  rei.s  it  to  aiw.  Th.  re»- 
,hy  jou  could  not  get  spokee  to  «lt^Mj«jbtaj 

utt" 'nil,  and1"!!  ia  not  likely  maDUfacturen  eiB 
are  to  miike  work  for  which  there  is  no  call, ni 
rbioh     yon     may     guesa     would      be    iJificaiL- 


u.ng  referred  to  by  -  J.  W. ", 
mliltely  tbat  aome  one  eopssi  it 

mt  and  sent  it  to  toe  ■  E  M."  ;  but  hesuraljaasi 
ir,t  mean  U  say  that  ••  Euquire  Within  ■  rivsaa 
alabtatcd  Italian  varniah  as  a  eolutioo  of  rase 
,r.,W  in  .l.-hu!  !    H-cipes  of  that  sort  an  ntft 

ind  iheui  rep?^ted  in  works  whiah  are  sapptMadW 
ic  edited.— Nun.  Dob. 
r  S60«,l  —  Bex  Tunnel.— TO  "  J.  M."— As . 

squest  me  to  give  more  particular*  as  to  tbia  qsarj. 
write  to  say  I  was  told  of  ths  phenomenon  efi 
ml  genl 


eckoncd  the  preasur 
.-..iilii  probably  be  n. 
cckoued  for  a  cut-ul 


,  I  km 
earn  at  501b,  ss 
ee  pre- sure,  and  *nt 

tf-struke,  audSM* 


Pressure.    Cat-oil. 


nal   B.P.?     Dynamo  i*  of  "1 

j  iisj.  No.i0  armature  co<  paacai** 

-9.  T.  Hamptoh. 

frj5109.]— Steam  Lamnch.— 1  ahould  bs[udl> 

„..,r  ■'  -MunL,k.-V  "  re.Mon  for  laying  mat  a  taasal 


should  aleo  be 


realtli.]— Noi«a   to  a  Tui 


-HaviBfk- 
«1,  in  kUbsl 


a- water  on  cast  1 


n  by  C.  N.  Draper, 

'-  -Sro'kenfromarailwhi 


ti:;li:H;;  :,-u 

Imm.  by  20i       , 

■en  exjiosed  to  the  alterni 

id  the  atmosphere  for  aboi 

irfaceswste  slightly  coati 


leaving  a  clean, 
This  operation 
in  temperature. 


from  the  specimen  with  a  knife, 
ight,  metallic  surface  exposed, 
accompanied  by  a  distinct  rise 


u  the  case  of  the  maiorline  traina.  What 
mot  cause  is  rather  a  puiale  to  one  whob 

jut  it  is  uoteworthy  that,  enuring  the  tonne 
,he  Finchley -road  end,  some  diiUnue  iatra1 
jefore  the  noise  is  heard.  There  are,  I  b. 
;wo  shafts  in  this  tunnel.  Is  it  possible  ths 
ict  as  great  speaking  pipes,  for  the  noise 

TO0-WOD-W00?-M!S.  DOB. 

[661G6.J— Violin  BepollahlneT.— This  qi 

1 repeatedly  anew-— ' 

•--lb    drago 

e  French  poluL    __ 

t  1  should  do:  look  throi 
olumn "  adyertiaeuients,  and  pure 
levainish  there  offered.     I  saw  so 

ery  good  varnish  indeed. — N.  U. 
[OS  17  2.]— Bite  hie 'a   BevolvlnsT 

1  not  self -ind  notion  that  infiaenc. 
ire  on  this  motor,  and  others  of  the 
ii.,  with  a  rapid  make  and  break" 


from  magnetising 
there  is  a  similar 
E.M.F.  or  extra  oi 


it,  and  thus  preventing 
quickly.  On  breaking  mi 
a  Sect,  only  this  time  tbe  <nat* 
irrent,  aa  it  ia  often  sailed,  ia  ■ 

j  aa  the  pravioua  battery  currelj 

sventing  rapid  demagnetisation  ;  with  that 
hia  effect  is  not  bo  notioeable,  and  in  aa* 
advantage.  Many  (hoeking-ooils  wwt*J 
.nciple,  tbe  self-iinluctiun  current  beiof  * 
rsmely  high  E.M.F.,  and  alterns'.iaf- 
;ktk.-e  Electbiciab. 
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if  cylinder  I  don't  know.— 
19.1— 8.B.B.  7ft.  Borle  (U.Q.)— I  beg  to 
sketch  or  8.K.U.  7ft.  bogie,  203  olui.  Chief 
ions :  driving-wheels,  7ft. ;  bogie-wheels, 
i.;  tender-wheels  4ft.  Wbeel-bsie :  bogie, 
u;  trailing  bogie-wheel  to  driving,  7ft.  4Jin.; 
;  to  trailing,  8ft.  Sin. ;  tender  centres,  6ft. 
10ft.  4in.  long,  4ft.  4 in,  dismeter;  firebox 
].  long;  cylinders  19in.  by  26in.  Heating 
I :  firebox,  103-5iq.lt. ;  tubes,  917sq.ft, ;  total 
qjt.    Tender  carries  2,690  gallon!  of  water. 


consequently  fill)  up  any  line  in  the  moult),  henoe 
ita  dm  for  casting  type ;  but  lead  alio  contracts  ; 
when  it  forma  a  esp  on  a  carbon,  aay,  aa  it  oools,  and 
consequently  It  holds  on  tight. — LEXICON. 

[65357.]— Cycle  Making-,-(l)  Hake  a  die  of 
steel  about  lin.  aqaare,  with  shoulders  to  rest  on 
vioe.  Make  lone  enough  to  drill  several  holes  to 
sites  required.  Recess  holes  abont  Jin.  deep  snd 
tin.  diameter,  then  ooantaralnk  spoke  hole  for 
heed,  harden,  and  make  eet  punch  for  lin.  recess, 
with  fiat  or  round  end,  ae  desired.  (2)  If  yon 
w—  -ny  rollers,  yoo  might  roll  "—   - ■-•■- 


might  force  them  near  t 


then,  with  a  orosi-peansd  hi 


Fainted  black,  with  n 

71.]  —  3  as-Light  era— Ki  tier  a  spark  or  an 
•scent  wire  can  be  used  ;  but  those  moat  in 

are  the  portable  patterns  in  which  the  spark 
uced  by  means  of  a  little  influence  machine, 
.t*i  of  which  are  revolved  by  s  press  button 
handle  or  reservoir,  illustrated  in  No.  1 083. 
^ability  is  not  required ,  any  battery  will  do 
:  aa  there  are  enough  cells,  and  arrangements 

adopted  for  taming  the  platinum  spiral  out 
way  when  the  gas  is  alight.    The  querist 

look  np  the  indices  of  back  volumes. — J. 


90.1 -Model  Screw  Steam  or,- You  want 
electro-motor  and  a  propeller  attached  to 
ift — tbat  is  all.  Battery,  of  course,  would 
eded.  See  the  model  electric  launch  in 
>7,  p.  119,  and  look  through  the  indices.— 


links  made  for  joining ..       . 

selves  with  a  piece  of  stout  copper  wire.    (4)  1 
think  yon  cannot  do  better  than  the  following,  thi 


65.]- 
idim 

-Springe    for   Safety    Valves.     If 
know  what  weight  or  lead  a  spring  of 
nsions  will  carry,  yon  will  have  to  nee 

rrnnU,^ 

c  = 

si    - 

H  = 

thickness  of  steel  in  ,,in. 
constant 

compression  in  inches 
mean  diameter  coil 
number  of  coils. 

sing  a   spr 
lumber  of  o 

eg  lin.  mean  diam.,  Jin.    diam. 
ails  40,  and  compression  1  in. 

2'x 

2-8   x 

1>  x  40                    1  x  40 

repression  -**  -  8648lb-  "  '  x«-«n. 
r                   M« (J          16  x  228 

w.c. 

Olookmskers'  Handboook,"  6th  edition,  1888,  a 
valuable  book  for  either  smstenr  or  practical  man 
topossess,  with  thegreat  advantage  of  having  been 
brought  op  to  date.  I  am  afraid,  however,  tbat 
the  watchmaker  "Gwent"  mentions  has  not  con- 
mined  the  midnight  oil  over  its  pages.  The  com- 
pensation curb  is  believed  to  have  been  invented 
by  John  Harrison—  B.  I69B,  a.  1776— but  some 
'liters  give  the  credit  to  Ferdinand  Berthoud 
see  Beid's  work),  and  it  has,  as  Britten  points 
at,  often  been  modified  and  reinvented  eince. 
Gwent's  "  watch  probably  dates  from  abont  the 
end  of  the  last  century,  or  the  beginning  of  this 
(more  especially  if  it  baa  the  parachute  end  stone, 
which  often  accompanied  the  compensation  curb 
in  good  Geneva  watobes  of  tbat  period,  although 
oot  connected  with  the  action  of  the  euro), 
Harrison  applied  the  compensation  ourb  to  his 
timekeepers,  Called,  in  the  actual  meaning  of  the 
word,  "  chronometers,"  but  which  have  vertical 
escapements  and  compensation  a  orbs.  A  ohrenometer 
baa  now  come  to  mean  only  those  timekeepers,  for 
either  nautical,  astronomical,  or  pocket  use,  which 
bave  the  detached  escapement  founded  upon  one 
invented  by  Pierre  Le  Boy  somewhere  about  1765, 
snd  finally  evolved  by  Arnold  and  Baruahaw  into 
its  present  form,  which  is  not  materially  different 
From  what  Earnahaw  left  it,  and  the  compensation 
balance  also  perfected  by  Arnold  and  Eamabew, 
and  in  the  case  of  the  ordinary  oomp.  balance,  little 
altered  since  the  letter's  days.  The  ourb  was,  of 
coune,  anterior  to  the  OOmp.  balance,  and  wrong  in 
principle,  aa  the  balance  spring  onoa  right  should 
theoretically  be  severely  let  alone,  which  the  ourb 
by  no  mean*  doe*.  Roughly  speaking,  the  balance 
compensate*  by  giving  the  spring  more  or  lea* 
work  to  do,  according  aa  the  balance  increases  or 
decreases  in  diameter  through  the  same  cause* 
which  Impart  to  the  spring  gain  or  loss  of  elas- 
ticity—vii.,  rise  or  fall  of  temperature,  whereas 
the  curb  praotioally  altera  the  acting  portion 
of  the  spring  itself  by  closing  or  opening 
the  curb  pin*  with  each  ahange  of  tempera- 
ture, thus  directly  interfering  with  the  spring, 
and  being,  therefore,  bad  in  principle.  I 
should  say  s  compensation  balance  oould  not  be 
put  to  the  watch. in  question;  bat  this  will  depend 
upon  the  nature  of  the  escapement  and  other  con- 
siderations, and  can  only  be  decided  after  inspec- 
tion by  a  really  competent,  practical  man.  It 
might  possibly  be  converted  into  a  lever,  and  have 
a  oomp.  balance  applied  ;  bnt  this  would  be  a  very 
expensive  Operation.  If  "Gwent"  is  curious  about 
curbs  and  compensation  generally,  and  desires 
more  information,  he  will  find  the  subject  treated 
in  Beckett's  "Clocks,  Witches,  and  Bells":  Nel- 
thropp'e  "  Treatise  on  Watohwork,  Fast  and  Pre. 
sent  (the  letter's  information  about  "Curbs," 
however,  is  somewhat  shaky) ;  Beid's  "  Watch  an£ 
Clookmaking,"  where  a  chapter  ia  devotfld  to  th 
•object,  with  *pecial  reference  to  "Curb*"" 
Hornet's  "  Bonveen  Traitc  d'Horlogerie  "  Vol.  II.' 
a  drawing  of  the  oomp.  ourb  given ;  Berthoud'si 
works  (the  most  voluminous  writer  on  horology, 
see  "  Bssai  sur  1'Horlogerie,"  "  Traite"  de*  Horloges 
Marines,"  "  Histoire  de  1*  Meeure  du  Temps,"  Ac), 
in  which  all  horologies]  matters  known  In  hi*  time 
11746—1807)  are  dealt  with;  Jurgenson's  "  Prin- 
cipes  de  la  Hesure  da  Temps,  and  Saunier's 
"Uorlogerie  Modeme'*;  but  I  do  not  think  he 
need  go  further  than  Raid,  or  (as  easier  of  access) 
Britten.— ST  D  DEN  T. 

[65393.]— Screw- Cutting-.— If  you  had  spent  a 
little  time  working  out  a  simple  sum  in  arithmetic, 
instead  of  trying  to  cut  the  screw  with  different 
wheels,  you  would  have  saved  a  lot  of  time  and 
trouble.  To  cut  twenty  threads  in  6Jin.,  with 
leading  screw  4  per  inch,  yon  want  wheels  in  the 
ratio  of  |? .     If    your    wheel*    rise    by   five*. 


'.',?..)— Soldering-  Fluid.— I  have  prepared 
•d  with  satisfactory  result*  a  flux  for  sol- 
brass,  copper,  and  tin-plate,  as  under  :— 
ictic  acid,  lot.  glycerine,  80s.  water.  Th* 
is  inodorous  and  non-corrosive,  and  waa 
ed  and  patented  by  Mr.  O.  N.  Waile,  of 
:on.  Mass.,  U.S.A.  Should  like  Mr.  Bot- 
opinion  of  it.— W.  NobtOK,  New  South- 


81  ■]—  Carbon*,  I*a<l  Capping-.—  He,  ha  .  ,..,,,.                 ,„ 

.eutiful  English  language.     If  »  A.  I.  S.  E."  «ketob  of  the  appsrstni 

fleet,  be  wiii  eee  that  in  some  circumstances  [66861.]— Component!  on    Curb.  - 

nsion"  and  "contraction  ''  have  in  effect  the  will  find  some  information  about  the  ' 

neaniug.   Antimony  added  to  lead  causes  the  tiou  Curb  "  on  page  78  of  Britten'*  ' 


Watoh  aoii 


130, 


multiply  each   number  by  G 

66  mandrel  _    jj  compoQnd  train,  the  following, 

60     screw 

amongst  many  other  trams,  will  do  it:— 

Drivers.  Dri**n- 


166  . 
(80  . 
165 

-W.  w.  o. 


[66896.1— Fixing-  Charcoal  Studies*.— Pin 
the  finished  drawing  face  downwards  on  a  frame, 
and  brush  over  the  back  with  a  weak  solution  of 
gum-lac  in  spirit*  of  wine.  The  *olnUon  should 
be  qoite  fluid,  and  about  the  oulour  of  pal*  sherry. 
— R.  A. 

[66895.]— VtxlnC  Ohmroonl  Studio*.— The 
bat  fixative  for  crayon  or  charcoal  studies  Is  a 
weak  shellac  varnish  (say  a  teaspoonful  of  shellac 
to  a  half -pint  of  meth  yleted  spirit*  of  wine),  blown 
lightly  over  the  drawing  through  one  of  those  epray 
siphons  sold  with  perfumes.    Another  way  1*  to 
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[6539G.]— Fixing-  Charcoal  Studios. — In  thi 
bvoiirita  mods  of  charcoal  drawing  amongtt  thi 
ITrenoh,  known  ■■  Fusain.  the  drawing  !■  fixed  by 
taking  the  drawing  in  the  Itft  hand,  holding  it 
baton  him  at  9in.  or  lOin.  distance,  and  —  - 
■light  slope,  and  then  iod fling  it  hj  nam  __  .. 

Sir*  J  din  user  with  a  fin  id  to  bs  bought  at 
•ohertier  Barbe,  artist's  oolonrmen,  Reg-en  I - 
•intrant,  W. ;  but  I  make  it  myself  by  limply 
putting  a  draobra  of  mastic  spirit  varnish  into  *2»i. 
of  spirit*  of  wins  and  shaking  it  up.  Any  glaas 
■ptay  diHaier  will  do.  Thoee  who  do  not  mind 
tit.  oan  get  on*  at  the  above  address  of  special 
make^-X.  X. 

[66896,]— Bleotro-Motor.- To  Mr,  Bottos 
■ — I  make,  and  find  excellent  in  practice,  moto 
from  castings  of  the  ahapo   figured.    These  a 


•lies  for  the  wires,  and  the  nearest  to  the  A.W.G., 
in  No.  16  and  20  B.W.G.— S.  Bottosb. 

[65401.1— Blook  Slnnnlllnf;.— I  would  itrongly 
advis*  «  O.  O.  U.  T."  to  get  Mr.  Strettons  "  Safe 
Railway  Working,"  which  will  give  him  all  the 
Information  he  desires.  The  number  of  rings 
varies  on  different  lines.  I  will  give  the  Great 
Northern  code  bell  signal* :— To  call  attention, 
$  beat ;  train  on  line,  2  beat!  ;  be  read*  for  goods, 
da,  3;  be  ready  for  passenger  train,  4;  be  ready 
for  express  goods,  6  ;  obstructive  dsngsr  signal,  G  : 
Mop  and  examine  train,  7;  signal  given  in  error 
f cancel  signal  last  sent),  8  ;  train  passed  without 
tail  lamp,  9;  the  other  signals,  (op  to  IS  beats) 
Infer  to  trains  breaking  loose,  testing,  and  time 
■rignalo,  do.  Dial  aignals :—  Signal  correctly  re- 
peated, I  beat  of  needle  to  right;  ditto,  incorrectly, 
1  beat  to  left :  passenger  train  on  lioe,  2  to  left ; 
•xpres*  goods,  3  to  left ;  light  engine.  4  to  left; 
-through  mineral  or  ballast,  6  to  left;  slow  goods, 
;6toleft;  slop  snd  caution,  7  to  left;  train  oot  of 
'-'--  il ear,  needle  pegged  to  line 


[K.lnr.J-ElectiloBedla.-Thca 


'£r 


bat  the  only  satisfactory  wi. 
.%  aj  shown  in  the  accompanying  diagram, 

■Mo.1.  R-,IV,*nd  R'  are  relays  completing  the 
bell  circuits  marked  a,  c,  and  0  respectively.     R-  is 

.  In  connection  with  pushes  A  A  A,  snd  W-  in  con- 
nection with  pushes  BBB;  Rs  is  in  connection 
*riib  both  set*  of  poshes.      3'      represents  the  bat- 

tery.    If   the  resistance  of  either  two  relays,  Hi 


an 


at  oe*  bell  (I  premise  . 

bat-try  need  only  be  rued  for  both    relay  i 

etmita.    The  diagram  will  be  found  folly  descrip- 


irojimate  closely  to  that 

it  the  belli  are  alike),  one 

y  and  bell 


Life.     Where  lines  cross   and    _._ 
janeton,  it  is  founded  to  represent  that  the  wirei 
*-td,  bnt  where  there  is  a  dot  at  thi 


•  J.  W."  nn  two  belli  at  C  ;  tben  the  oonne 
ire  less  complicated,  and  this  arrangement 
vork  equally  well  ?     I  give  below  a  diagrai 


I  give  bs 
.  ..two  bells  a 
uly  ring  at  C  whenever  A  or 

.  J.  Ji ..  I  lost-  .:i. 


C.    One  bell  would 


[65407.]— Bleetrio  Bella.— Tho  aeoompanying 
ketch  will  ahow  how  yon  can  work  your  bells, 


dissolved  rather  faster  than  is  pleasant. — Piij. 
CIFIA. 

[66445.]  —  Bottle  Battery.  —  Diaolv*  tie 
ohromio  acid  in  the  water  and  then  add  thesaU 
phuric  acid.  Of  course,  in  mixing  the  aoid  wfcb 
the  water  heat  is  generated,  whieh  is  probably  eh* 
trouble  yon  have.  The  best  way  is  to  IM  Us 
solution  cool  before  using ;    sad  •van  tha  tit 


using  two  bttteriei  and  two  relays,  Pashes  AAA 
ring  bells  A  and  C  by  means  of  the  relay  RA, 
while  pushes  BBB  ring  bells  B  and  C  by  means 
of  the  relay  It  B.  The  relay  is  shown  in  detail  in 
Fig.  25,  page  473  of  last  volume.  When  the  pushes 
BBB  are  pressed,  a  current  flowi  from  battery 
No.  2  through  the  coil*  of  relay  B  B,  which  thus 
attract!  it*  armature,  throwing  the  currant  from 
battery  No.  t  on  to  belli  B  and  C.  The  same 
action  takes  place  when  the  pushes  AAA  are 
pressed  oalv  with  relay  R  A  snd  bells  A  and  C, 
"—  my  reply  to  65165,  page  240,  which  was  to  a 

only  the  relays  here  take  the  place 

.— F.    C.    AlLSOP, 


battery,  when  in  action,  generates  heat.  Alto* 
destruction  of  the  sine  plates,  yon  cannot  run  ml 
without  it,  as  your  current  depends  npontbeaii 


dcitrnotion. — S.  D. Si 


zr 


[6541.1.]  —  Waterproofing    Cardboard.  - 


a  bottle  with  6oi.  of  methylated  spirits,  shake  op 
occasionally,  and,  when  dissolved,  sllow  to  settle  ; 
poor  off  the  clear  liquid,  and  apply  with  fsmel's- 
Imir   brash ;   three  cunts  should   be    sufficient. — 

Thos.  Rio  by, 

[66438.]— Cement  for  Socket  Pipes.— I  have 
made  thousand!  of  socket-pipe  joints  with  red  lead 
and  painted  yarn,  which  have  stood  the  test  of  a 
lifetime.  1  have  never  known  one  to  break  or 
leak.— E.  T. 

[05438.]— Cement  for  Socket  Pipe*.— Port- 
land cement,  mixed  with  water  to  the  consistency 
of  mortar,  makes  good  joint*  for  cither  iron  pipes 
or  pot  pipes.  "Llnknm  Doddle  "  must  remember, 
before  he  make!  a  joint;  to  thrust  a  stick,  with  a 
lump  of  rag  large  enough  to  fill  the  pipe  oo  it, 
beyond  the  joint  to  ba  made,  and  to  withdraw  the 
stick  and  rag  attached  before  the  oement  has  set, 
and  thui  sweep  out  any  superfluous  oement  that 
li.,-  1-.  i.du'il  [Lie  inlcri.jr  uf  the  pipe.  I  know  unoe 
of  over  two  miles  of  piping  being  ruined  for  want 
of  this  precaution.— D.  II. 

[65442.]— Polishing;  Ebonite.— Polish  witk 
line  brickdnit  and  water,  finiab  with  rottenitojDe 
and  water;  nse  a  high  speed  and  light  pressur*. — 
H.  C.  BEAUMOST. 

115444.]— Governors.— If    you 


[65445.]— Bottle    Battery,   Bxccltin*  Rts) 

for. — The    best  proportion*    are  : — Chromic  tat 

"  ii.,  by  weight ;  water,  lot.,  by  measure  ;  solpkmt 

lief,  0oz.,  by  measure.     Dissolve  the  chromic  Mil 

the  water,  stirring  with  *  gloss  rod,  in  a  ijiai 

oncware  vessel.     Add  the  sulphuric  acid  is  i  u> 

ream,  with  constant  stirring.     The  mixture  M 

vary  hot,  owing  to  the  condensation  whieh  tax* 

place  during  the  combination  of  the  sulphuric  sod 

with    the  water.     When    naita    cold,    it  may  hi 

poured  into  the  bottle  of  the  battery.    Of  eon* 

icid  Attacks  the  lino  plate,  and  finally** 

i  it.     Were  it  not  for  this  action  on  lat  i» 

no  electricity  would  be  let  up.     $*«  Jsos) 

.  "  Elect.  Init.  for  Amateurs, '  in  the  seoaa 

devoted  to  batteries.— -S.  BOTTONE. 

[65447.]  —  Finishing  Billiard  BaHa-l 
render  whether  "  N.  Long"  has  looked  annual 
jf  thii  volume?  There  u  no  book  pnhlissada 
the  subject. — J.  F. 
[65448.]— Portable  Oanvaa  Canoe.— WiDn* 
Btrthon  boat  do?  Illustrated  in  back  rob*** 
■J.  T. 

[65449.]— Pump.— Whst  does  "  Pump  "  wacli 

sketch  and  partioulara  "  for?     If  be  cannot  Aas 

the  thing  himself  he  certainly  ii  not  oompeteat" 

make  it.    There  is  a  d  isgram  on  pose  94,  No.  yJt, 

otbars  in  book  volumes. — S.  at.  P. 


■t  Proctor's  "  Half- Hours  with  the  Telescope,"'  or 
Joble'i  "  Hours  with  ■  Tbree-Inoh  Tclssco**,' 
and  thin  pass  to  Webb, whose obamjing  bookiaaai 
in    no    danger    of    being    ontri  vailed. — AKIBII 

[65460.]— Achromatic. 
tunian'a  "  34.in.  achromatic  I  may  aaggett  pOrioan, 
Rigel),  a  Lyra  (Vega),  a  Tanri  (Aldebane), 
Hydra,  tha  fifth  star  in  thi  trapeiirua  of  Orka 
nd  i  Ddk  Majoris  (thtlaat  is  perhaps 


■'E.M."  for  April  IB  last,  you  will  find  datsils  of  Such  tesU  a*  the**,  however,  are  too  snas 
a  governor  of  a  suitable  size  foi  yuur  Aneine.-  oependent  on  elroomstanoei  to  be  altogeUVk 
WT  W.  C.  J  I  tellable,  and  if  "  Aotoaian       wishes   to  gin  a* 

j»  I  instrument  an  Impartial  trial,  ha  will  do  w*H  to 

■fae  lotyjurm  Uubjeui  it  to  an  .examination  for  poaiibl*  li fatal 
on,  ana  allow  1  mist  thes*  heads,  vis. : — I.  Chromatic  aberrttxa, 
Sorely,  J.  U    j^,.  coloming    0£    tb,    object.    2.  SptaM 
t>*  launet**"  Uberration,  resulting  in  indutinctnesa  of  theunss*, 
U.  Centring  of    the  lenses,  a  defect  which  gins 
jisicJve    theWpuriom  ourvature   of  the  objaou    If  whan  lb* 
add  the  sol-  (telescope    is    directed    to   tha    Moon.    Tan*.  « 
When    the  [Jupiter,   the  object  is    seen  surrounded    with  a 
rinoe  must    violet  Eting*  of  light,  then  the  inilrflursot  is  &** 
,riil  be  I  from  fault*  undn  the  not  hand.    If,  oa  ti*  **»- 


[65446.]  —  Bottle  Battery. 
chromic  acid  in  the  water,  and 
phuric  acid  w: 
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ataxy,  i  nd  or  yellow  border  ipp»ir»,  th* 
object  -  glass  is  respectively  under  or  over- 
eosreoted  for  cbronutio  aberration-  To  deter- 
mine whither  the  teleeoopa  ii  defective  in 
tpherieel  aberration,  diraot  it  to  a  bright  star ; 
nan  displacing  the  foam  bmlf  a  torn  either  way 
ta*  Mai  will  be  fonnd  to  enlarge  into  a  sensible, 
larainom  due.  The  outline  of  this  dim  should  be 
pnfaotly  regular,  of  an  equable  brigh  tnes*  through - 
ant,  Kid  the  Image  on  one  side  of  the  toon*  should 
be  no  better  or  worie  defined  than  on  the  other. 
Any  departure  from  then  eonditiont  (how*  that 
the  object  glass  ii  not  a  good  one,  bnt  still  Dot 
neceasarily  unless.  For  the  third  teat,  the  tale- 
"90p*  should  be  directed  to  a  bright  iter  fti  before, 
oonrately  foousscd,  r-n*  <•■•■•• 
pesrfeotly  round,  with 
little  rings  of  light  eurroni 
Dironlar  and  oonoen  trio  with  one  another,  the  lenses 
are  perfectly  centred.  Care  fthoald  be  taken  in  all 
thoao  oases  to  employ  several  eyepieoea,  ae  defecte 
in  the  magnifisrs  are  often  attributed  to  the  objeot- 
glaa*.  Webb's  "  Celestial  Obieots  "  is  not  too  ad- 
raootd  for  ■  beginner ;  the  following  books  may 
also  be  serviceable  to  "Aotonian":  Weetwood 
Oliver's  "  Astronomy  for  Amateurs,"  Prootor'a 
"Hnlf-honn  with  th*  Telescope,"  and  Noble  a 
■  Hours  with  ■  3in.  Telescope."— A  J  AX  OlLECB. 

[654S1.]— Flywheel,-  U«ke  the  diameter  of 
flywheel  equal  3,  to  4  times  the  length  of  stroke  of 
engine  if  it  is  for  ft  model.  The  throw  of  eccentric 
(not  travel)  equals  half  the  travel  of  valve— i.e., 
the  centre  of  eoeentrts  to  centre  of  crankshaft 
equals  half    the  distance    that  the   valve  travels 


working  direct.     The  travel  will  be  twioe 
not  of  port  opening  pins  I ' 
of  steam  port  will  depend 


r  pins  the  lap,  if  any, 

,.___ depend  on  the  area  of 

eylinder.  It  is  usually  about  t'.th  the  area  of 
Cylinder.  Tbe  eafe  pressure  of  steam  will  depend 
on  what  material  the  boiler  ia  made  of,  thickness 
of  plates,  diameter  of  boiler,  and  tbe  workman- 
•Up—  Vf.  w.  c. 

(.66461. ]-    Flywheel— Yes  ;  you  should  have  it 
about  three  or  font  timet  the  stroke.    With  this 

Fi  may  take  for  the  weight  1001b.  per  indicated 
P.  The  travel  of  the  slide-valve  depends  on 
£•  aiie  of  etaam- porta,  which  are  about  osst- 
■rantieth  of  the  area  of  the  cylinder,  the  length 
Ming  about  three-quarters  the  diameter  of  the 
wtltadstr.  The  travel  of  toe  eccentric  i>  the 
mount  by  which  the  tocentiio  ia  oat  of 
ruth  with  the  shaft.  The  beat  way,  if  your  boiler 
■  email,  is  to  test  with  cold  water  force-pump  and 
Iritlo  by  two-thirds,  which  then  gives  the  work- 
|  pressure.      The  pressure   a  boiler  will  itand 


■p*>nd* 
kfeathi 


union  it*  shape  and  good  workmanship,  be- 
thickness  of  plate  and  soundness  of  material. 
"*~ ""  these  exactly,  the  bursting  pressure  can 
and  by  dividing  this  by  6  you  would  have 


sigt' 


t  ought  to  bear. — C, 


[664o2.]-8siLiltivB  ri»te*.-I  should  think 
■award's  "  lauohromatic  "  plates  would  do  ;  they 
..  ..:.<_.  ^  y,iiow  iight^-AM  Old  Luybian. 


,  nothing  would  be  „ 

the  scene  by  the  aid  of  a  "  flash  light," 
of  pyroiyline  and  magnesium  powder 
ictiou  with  the  ordinary  gs latino- bromide 
The  "  flash  light  "  would,  in  this  case, 
_  _  positive  advantage,  as  it  would  give  the 
lights  and  deep  shadows,  which  are  so  ohareo- 
'*"  of  the  weird  saene.  Full  descriptions  of 
5e  of  preparing  these  "  Hath  lights  "  have 
in  the  PavtograpkicNewi  for  the  last  five 
kft^-8.  BOTTOSB. 
[66454.]— Lamp*.— Having  noticed  the  same 
iung  happen,  I  pat  it  down  to  a  series  of  slight 
nrploaions  of  oil  vapour  between  the  wick  and  the 
isanwr,  and  ia  probably  due  to  a  small  space 
Between  the  two,  I  have  found  that  cutting  the 
rlok  stops  it;  formerly,  the  wick  ~  ~ 
■nbbed.  I  only  out  the  wicks  about 
it  the  end  of  which  tbe  wick  is  very  i 
tad  require!  cutting  again . - 

[ 65456.]— Medical  Coll.— From  the  description 
•on  give,  the  coil  has  two  power*.  Fix  handles  on 
?.  and  P.  6.  for  mild  current.,  and  on  P.  S.  and  S. 
k*r  stronger  (this  takes  in  remaining  terminal).— 

[66465.]— Medical  Ooil.— Tour  ooil  it  prob.bly 
cm  that  give*  two  different  current*.  If  the 
laudle*  are  connected  to  P.  and  P.  8.  you  will  get 
he  primary  current,  bnt  if  to  P.  8.  and  S.  you  will 
M  the  secondary  currant.  The  general  way  i*  to 
ieve  four  terminals,  two  P.'s  and  two  S.'s  ;  but  in 


Kt  the  seoondary  shook,  which  nan  be  regnliled. 
)  get  the  primary  ahook  you  muit  have  ■  sea  .  . 
regulator,  and  attach  the  handle*  to  P.  and  F.  rl. 
Beware  of  putting  the  handles  on  P.  and  P.  S. 
without  a  regulator,  or  yon  may  get  rather 

■hrvV    t.lian    ijm     wnnl  Tk.  ^yim...  ~~il    — 


[fi 546 6.]— Development  of  Negatlvea  by 
Pyroaallol.— The  action  of  the  light  I*  to  di«- 
aoeiate  the  silver  from  the  haloid  radicals,  to  which 
it  ia  united— vi*.,  iodine  and  bromine.  Under  the 
twofold  influence  of  the  developer,  which  i*  greedy 
of  oxygen,  and  of  the  halogens  of  the  di**ooi»ted 
silver  salt,  which  are  greedy  of  hydrogen,  ■  port  ion 
of  the  water  of  which  tbe  developer  is  made  up 
split*  up,  yielding  it*  oxygen  to  the  pyrogailol  fur 
other  reducing  agent),  and  its  hydrogen  to  tue 
halogen  (bromine,  iodine,  ohlorine,  4c),  which 
thereby  become  converted  into  the  correspond 
haloid  acids.  The  silver  is  thru  set  free,  and  form* 
the  image.  The  following  equation  give*  a  gem 
idea  of  the  reaction — 

H,0  +  P  +  Agl  +  AgBr  -!>0+  HI+HBr+2Ag. 
P  here  itand*  for  pyrogailol,  or  any  other  redncer. 
A*  to  photographio  literature,  I  do  not  think  you 
can  do  natter  than  read  Capt.  Abney'e  work*,  and 
tbe  la*t  edition  of  Hardwion'*,  "Photograph]'' 
Chemistry." — 8.  BOTTOSE. 

[66467.]— Tern-Candle  Dynamo.— If  you  buy 
a  new  small  dynamo  with  laminated  armature  you 
could  work  it  off  an  engine  ljio.  bore  and  ilni. 
stroke,  with  a  horizontal  copper  boiler  Sin.  in 
diameter  and  2ft.  Gin.  long,  3-lein,  plate  ;  if  well 
made,  would  stand  Mb.  working  pressure.  Run 
engine  200  revs,  per  minute.  Do  not  mess  *  ■  . 
copper  pipe;  have  it  riveted  thoroughly.  Mind 
yon  have  a  good  feed-pump.  A  10-candlo  would 
light  shop  10ft.  by  12ft,,  if  It  ia  not  lofty.  I  would 
have  two  lamps  and  a  larger  plant,  or  you  mfaui 
net  be  able  to  tall  a  base  ooin  on  your  counter. — C, 
ASDBEW,  Leamington. 

[65461.]— Bntoson  In  Fifth.— Most  of  the  Hi  ■ . 
tribes,  both  of  salt  water  and  fresh,  are  very  s  .' 
jeot  to  internal  parasites.  The  Intellectual  :>'■- 
terser  some  yean  ago  gave  much  information  on 
this  subject.  Tbe  coloured  plates,  1  believe,  matt 
from  Spencer  Cobbold'*  fin*  work  on  "  Helmintho- 
logy."  The  ova  or  immature  forms  of  "hel- 
minth* "  are  swallowed  by  quadrupeds,  bird*,  and 
fishes,  which  then  become  "  host*  "  or  supporter  of 
parasitic  life ;  the  intruders,  subsisting  on  tl  - 
friends'  gastric  fluid*,  attain  maturity,  their  rei : 
u notion  going  on  by  ova  discharged  in  the  fte. 
and  being  again  multiplied  by  introduction  to 
water,  green  foliage,  or  garbs  -r,  to  be  swallow  t, 
again  and  again  by  all  living  creatures.  In  the 
intermediate  stage  of  growth  called  Cyilicetcf. 
very  oommon  in  the  mouse,  the  house-oat  beooi  ■  ■ 
the  "host,"  and  is  a  future  sufferer  from  the 
jointed  tapeworm  known  a*  Tenia  mediocanelUr  :. 
lias  pail,  tbe  French  doctor,  traced  this  disease 
among  children  to  their  pet  cits.  Two  or  three 
yean  ago  two  Urge  pike  captured  at  the  mouth  of 
the  Elbe  were  so  largely  infested  by  Triektm 
ipiralit  (probably  acquired  by  diseased  offal  thro  «u 
into  the  river),  that  the  experts  pronounced  they 
contained  enough  germ*  to  kill  a  whole  town ! 
Still,    there   are    many    harmless  whl 


[65467.]— Gloomy  London.-- 1  have  often 
observed,  from  Wandsworth  Common,  the  appear- 
ance noticed  by  "Z.,"  especially  at  sunset— tbe 
iky  beautifully  clear  on  every  horizon  except  on 
the  London  side,  which  shows  a  murky,  coppery 
tint,  II  it  the  smoke  which  aauses  the  appearance 
(aided  at  morning  and  evening  by  the  milt  bom 
the  river),  for  though  the  smoke  at  Sheffield  1* 
much  denser,  if  equally  spread  over  the  whole  of 
the  Metropolitan  area  it  would  be  imperceptible. 
When  approaching  from  the  east  there  1*  a  thick- 
ness of  at  least  ten  mile*  of  this  Imperceptible 
amoke,  which,  by  absorbing  the  light,  appear* 
dark  and  gloomy,  just  a*  the  bottom  of  the  sea  ia 
darkened  by  the  absorption  of  light  by  a  sufficient 
depth    of   apparently    transparent    water. — BEY- 

[66448.]— Antra.  Byepleoee.— Where  did  the 
querist  read  those  statements  about  eyepiece*? 
Nothing  much  above  60  will  take  in  *un  or  moon, 
— AETHDE  Mee. 

[65468.]— Choice  of  Specula.— I  should  choose 
the  speculum  of  longest  focus  (assuming  its  perfec- 
tion to  be  equal  to  the  others),  as  it  will  take  more 
work  off  the  eyepieces  than  will  the  mirror*  of 
shorter  focus.  A  lOin.  mirror  should  theoretically 
bear    a   magnifying    power    of    1,000.— Ahtuub 

[65471.]— Bleotrlo  Teata.— To  Mr.  BOTTOSE. 
— Sot  knowing  the  instrument,  I  cannot  reply  In 
a  satisfactory  manner.  It  is,  however,  very 
evident  that  the  switch  bar  ia  used  to  lower  the 


think  the  creaked  imulaton  would  account  for  the 
deflection  in  dry  weather.  For  the  amount  of 
leakage  along  the  line,  which  has  been  tasted  by 
Premott  and  Hughes  on  a  line  300  mile*  long,  and 
found  to  be,  with  mean  insulation,   one-third  of 


[65472.]— FroMam.  Taking  the  formula  for 
train  resistance  R  =  12  +  **-,  we  find  that  the 
value  of  R  at  66  mile*  per  botrr  i*  8S'631b.  This, 


passed  over  in  a  minute,  we  get  37,82 1,040 ft.-lb.  a* 
the  work  done  on  the  train  by  th*  angina  in  that 
time.  To  give  a  mm  of  200  tons  a  velocity  of  65 
miles  an  hour  would  require  an  amount  of  force 
varying  Inversely  a*  the  time  during  which  it  ia 
allowed  to  act,  and  nuless  the  time  be  distinctly 
specified  the  force  cannot  be  calculated.  The 
energy  of  the  train  i*  not  th*  above  amount  of 
work,  but  ia  considerably  greater.  The  gun  ex- 
periment described  by  Mr.  QrifEth*  ha*  not  bean 
tried,  and  in  ill  probability  will  never  be  tiled  ; 
lib.  of  gunpowder  evolves  7051b.  degrees  Centigrade 
of  heat  on  naming ;  lib.  of  sulphur  gives  2,220.  I 
have  not  the  numbers  for  dynamite  and  potassium 
at  hand.    Saltpetre  will  not  burn  at  all,  so  it  is  in 


if  parasite*,  but  boiling  or  frying  will  kill  all  c 
them.  Spenoer  Cobbold  very  long  ago  pradiote 
that  the  insanitary  practice  of  making  our  tow 
sewen  tributaries  to  our  main  riven  would  end  in 

warned  the  nation  against  liquid 
sewage  systems  on  grass  land*  and  green  herba 
all  animals  grazing  thereon  being  certain  to  con- 
tract entozoio  disorders.  I  read  of  a  case  a  few 
months  ago  ending  in  the  painful  death  of  ayonng 
lady  on  a  visit  to  some  large  town,  gathering  mi 
pur*  watercress  loaded  with  deadly  ova.  Steeping 
any  raw  substances  in  strong  salt  and  water  is,  I 
consider,  the  boat  precaution  we  poeee is.  "Hyda- 
tid* "  can  be  propagated  in  the  human  system  by 
dirty  vegetables,  a*  lettuce,  celery,  are**,  Ac. — 

[115466. ]— aTahomat'B  Coffin.-  -I  made  one  of 
these  some  years  ago  to  form  an  attraction  for  a 
shop  window.  The  Baffin  wtl mad*  of  thin  tin  (so- 
oalled  V  and  covered  with  black  cloth.  It  bad  two 
fine  black  thread*  attached  underneath  it,  onen  . 
each  end.  These  were  fixed  at  their  lower  end*  to 
the  frame  on  which  the  whole  waa  mounted.     On 


,'S4^ 


-S.  D.Saokdbbs. 
■Medical  OolL-The  handle  cord*  are 
to  the  terminal*  S.  and  P.  B. ;  this  Is  to 


Th*  ooffin  wa*  then'lifted 
it  wa*  sufficiently  attracted  by  tbe  magnet  to 
remain  suspended  in  mi  J -air,  the  two  alike  n 
thread*  preventing  it  touching  the  pole*.  A  black 
board  waa  placed  in  the  background,  and  at  a  short 
distance  it  was  impoeaible  to  detect  any  mean*  of 
support.  The  fact  of  th*  obesrver  Insisting  th 
1*  no  support  only  prove*  that  the  illusion  ha*  been 
properly  performed.— ALADDIN, 


[G547H.]— Survival.— "  B.'s  "  idea  ia'no  donbt 
orrect — the  "survival  of  th*  fittest"  mean*  the 
urvival  of  the  masters,  or  as  he  puts  it,  th* 
'  "  biggest  bullies  "  and  "  most  slippery  weaklings," 
|  for  which  yon  can  read  the  "  physically  strongest  " 
J  and  th*  "mentally  cleverest.  In  a  state  of  nature, 
I  or  barbarism,  where  doe*  he  suppose  the  namby- 
I  pamby  Imitation*  of  men  would  go  to  ?  Does  he 
think  they  would  survive  ?  Those  who  are  opposed 
to  Darwinism  (I  wish  they  would  copy  Darwin'* 
method  of  arguing)  might  consult  a  aeries  of 
paper*  by  Prof.  St.  George  Hivart  in  the  Tablet. 
Her*  ia  a  bit  from  list  weak'*  number:  "There- 
fore, intelligent  purpose  acts,  and  must  act,  in 
Evolution.  It  is  evident,  dpriori,  that  the  Ganeaia 
of  Species,  at  tbe  very  least,  may  have  a  non- 
physical  causa.  But  if  it*  cause  I*  in  fact  non- 
physioel,  then  it  must  necessarily  for  ever  remain 
unknown  and  strange  to  all  merely  physioal  soienoe. 
But  if,  as  philosophy  assures  us,  it  is  due  to  a 
cause  which  i*  alio  the  cause  of  our  own  intelli- 
gence and  power  of  volition,  it  must  be  a  non- 
physioal  cans*.  No  wonder,  then,  if  men  devoted 
to  physical  science,  but  who  are  no  philosophers, 
teak  to  explain  Evolution  by  causes  within  their 
own  provinoe,  but  which  are  hopeleuly  and  neces- 
sarily inadequate,  so  that  they  may  even  come  to 
accept  a*  a  scientific  truth  that  most  absurd  of  all 
absurd  proposition* — namely,  tbe  proportion  that 
'  natural  Mleotion '  1*  the  cause  of  >  the  origin  of 
species.' "  And  yet  I  venture  to  think  that  natural 
*eleotion  (in  its  fullest  meaning)  ii  th*  nana*  of 
th*  origin  of  species.  ,  If  it  ia  not,  what  is  ?  and 
why  should  not  that  cane*  act  mar*  direatly  ? — 
Hun.  Dob. 

[66474.]— Maronry  Pump.— There  i*  a  mer- 
cury pomp  illnitrated  on  p.  193,  No.  1168.  Thar* 
i*  another  simple  one  on  p.  84,  No.  886,  and  than 
is  any  amount  of  information  in  back  number*. 
The  construction  of  a  Sprengal  i*  fairly  within  th* 
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JUKE  8,  IMS, 


e  dipped ,   a 


really  should 

tube,  or  whiefaBlasa  to  dm,  for  it  depend*  entire!  y 

on  hia  taste.— T.C.L.  [65487.1—  AvUkllnUttBtlBC  Zinon,  —  Immerse 

SSM7S.]— Field  Winding— ToMB.BOTTONE.  ths  linojln  dilate  sulphuric  scid  to  clean  them, 
lany  vents  uo  I  wound  •  dynamo  with  sheet-  then  brush  mercury  ill  over  them  by  mean*  of  ■ 
iron  bobbins.  The  remit  wh  a  complete  failure,  oana  broth  (a  piece  of  oane  split  into  a  brash  at 
Two  yeara  ago  I   was    called    to    lee  ■  dynamo     —  "  "    -■-=-'----'  - 

(amateur  made)  set  up  for  a  plater  at  Clerkenwell. 
This  one  had  wire  wonnd  On  split  brass  bobbin!  ; 
relnlt  very  poor.  My  experience  ii  to  avoid 
bobbins  u  far  aa  possible,  as  the  diatanoe  which 
is  placed  between  the  iron  and  the  coils  is  so  much 
power  lost.  Continuous  bobbin*,  especially  if  of 
sheet-iron,  are  bad.  The  only  onea  I  should  advise 
yon  to  nee  for  a  email  dynamo  would  be  firm, 
brown-paper  tabes,  made  like  -  —  '  ■ 
Bono  jib, 

[86477.1— Mm  of  Oondsnser.— To  Ma.  Bot 
TOMK.— Ton  might  nee  100  sheets   of  tinfoil  Din, 

by  7in.    See    afio   my    boot    "Blect.    Inst,  for   b    y,    addition  of  spirit* 
Amateurs,'   or,  tbu  r«inL    if  the  distanoe  ia  vary    bW  w  Id.  mm-bSii,  i 
short,  yon  might  u«So.  22  ;  but  the  resistenoe  of    n.„  1.  „ut^  ,nd  „h'£ 
thia  is  very  high — viE.,Bohma  per  ponnd, 
carrying  power  is  low,  about  T 
heating.    I   ahonld   therefore 
gauge  than  30  ;  No.  16  if  the  diatanoe  ii 
yardi.— S.  Bottone. 

teeth  of  the  barrel  and. e*  that  they  are  not  bent  ubU  (,  .  ]n)-     g„ub  we]l  wit„  M  o|d  a^^ 

or  centre  pinion  defective.    Also  the  atop  work,  d  and  riinr  on  eome  naroary,  which  i.  to  1        "'    ' 

it  ahonld  have  one.-B.  Q.  H.  ^  „£,  ^  ^  nntil  i(  {^  llkt  ,ain 

[8M84.]  — Nitre,     Purifying.— Diaeolve    the  docs  are    "greasy,"    rob  with  a  tittle 


Sing  dilate  sulphario 
I.  C.  Beaumont. 
[  6M87.]— Amalgamating  Zino*.— Clean  them 
in  dilute  snlphnrio  acid,  then  lay  them  flat  and 
-our  a  little  mercury  on  and  rob  in  with  the  tips 
f  the  fingers,  (for  preference).    If  the  mercury 
'    will  not  take  (whioh  sometimes  happens)  aprinkle 
a  little  aand  and  rah  at  before.    They  ahonld 
oe  amalgamated  with    the  acid  on  them. — 3.  D. 
SAUNDERS, 

L  66487.]— Amalgamating;    Zincs.— Lay  them 

in  a  Sat  dish,  cover  them  with  water,  just  eoured 

ifeelt.    Got  an  old  nail- 

n  ounce  of  mercury 

._.    _ha  brush  until  the 

i  per  ponnd,  while  its  whole  lnlfmoi  ^  tj,e  pl.tea  look,  like  a  looking- 
1-6  ampere,  without  llM<  Wuh  iQ  Wlt<  ud  rear  op  to  dry  and 
I    advise     not    a   leal    ,._,:„_   Khh  th.  mwn  «<  nxn-nrr  fin  uit  tuu.- 


rubbed 


little  hot  water  aa  will  dissolve  it 


t  better  t 


a  "broth.— Prin- 
tlon  of  an  eioeaa  of  solution  of  potaaiium  cyanide.     _.,...>.  __.L___r*_ '^  — ._..?_       *  j Cf . .' 

— 8.  Bottone. 

[86*84.]— Nitre.— On  the  nppotition  that  you 
only  require  to  purify  a  email  quantity,  perhaps 

the  following  will  be  the  beet  method  :  —  Boil  Co.  with  4-ooupled  wheels,  oft. 
together  two  parte  of  nitre  and  one  of  water  in  a  lain,  by  24in.  Their  number*  were  128  and  129  ; 
glass  or  poroelain  vessel  ;  when  dissolved,  filter,  hot  the  latter  haa  recently  been  replaced  by  a  bogie 
and  allow  to  cool.  The  liquid  it  now  poured  oil,  aide-tank.  No.  128  may  still  be  running ;  but  I 
and  the  crystals  washed  once  or  twice  with  cold    ooold  not  isy.— Ubymqnd. 

diatilled  water,    A   portion  dissolved  in  distilled        [66491.]_a»aT«il.ed    Iron  Wire— Y.e,  gal- 
bTrinin^hlorid.    aiN«  n^'"-   T™^^"-    "M  »V*.ilM  »•  *»**  wiUl  «infl-.  Tn* 
bonat*.    The  silver  citr 
in  plating,  if  you  have 


r  potassium  cj 


.t,theamou 


a  that  of  the 

x-      -     <    ,i  i>i     .'    »V  .  ii  'i    V  ^l  i  j "  c  eviuenuy    nnns  that  if  two  paths   are  open  to  a 

Napier  *  "  Eleotro-Metallnrgy,     whioh  wonld  give  B0„Mt  „  wm  be  entirely  oerried  by  the  pith  com- 

•veryinform.tion.-PMNClPlA.  ™"j l\^ZZl^W^bSii!tm^St 

[66486.]— Electromotor  for  Coffee  Hill— To  specific  resistance  (i.e.,  the  highest   specific  con- 

Hk.  BOTTONE.— A  l-man-power  motor,  each  aa  ii  doctivity).    Thia  is  not  the  oaee.     The  current 

nanally    employed    to    drive    a  sewing    machine,  will  divide  and  flow  through  the  two  conductor*  in 

would,  I  should  imagine,  enit  this,  provided  the  inverse  proportion  to  their  resistances  (not  specific 

oo&ee-mill  were  furnished  with  a  rather  heavy  fly-  resistance*). — H.  C.  Beaumont. 

reanlte.    rnce  of  battery  about  to ;  price  of  motor  '  

£\  10s.  to  S.2  10s.,  according  to  style  and  finish.— S.  —  -■   ■  - 


Composition  of  Waiter.— In  a  paper  "  On  the 

.  ComposHion   of    V7ater   by    Volume/  by  Mr.  A. 

■JieeJTve    ^  t^gf^^.  ^g*1  Boola^tnTtaUo  by 


*      ti.;.  wuiuuuanufu  hi   nswr. —  in  a  papa) 

-     ...              .     I0r""»  Comnosition    of     Water    bv    Vnlnm. .'»    h 
Oattery  is  made  as  follows 

binbromate  4ua. ;  snlphnrio  aoia,  »u.yi.     uimoive  „„,„•   -,  „i,;„h"   '  _   „-        ..      ."' 

the  bichromate  in  the  water,  and   add  the   acid    L01"^8  ^J™  ??JS*,° ,and  ■s^'0'^i."~ t" 

Slowly.     When  the  action  get.  feebl.  add  2fl.oa.  *JP*  ™£™J  IS  ,W  ^  ?h        '     T  '  8PPar"a.B 

^l^^Itl^rJMn^^nne^  ^&?^X2g<ZS&?SS& 
^X-dbw^'noW.t.^unf^t*rXwd  S^xS  ^,«  *°  ""?°/™  "^ 
toevapotsf^PEIM,CiP1A.  ti^^^X&JP&fS&l 

[65486.]— BleotrioaJ  Battery  aolntion.— See  determined.  The  oxygen  waa  obtained  from 
alio  reply  G6446,  whioh  gives  the  beet  reealta  I  potasaic  chlorate  and  from  meronrio  oxide  prepared 
know  for  short  powerful  effects,  say  two  to  three  from  the  nitrate;  the  hydrogen  waa  obtained  by 
hoars  right  off.  Troave~B  eolation,  which  is  also  electrolysis.  The  ratio  obtained  is  1994  :  1,  whioh 
very  good,  consists  of:  Finely-powdered  potae-  with  16-9627  for  the  density  of  oxygen,  givea  16'01 
aium  bichromate,  floz.  diaaolved  in  tepid  water  ;  aa  the  atomic  weight  of  oxygen. 
4|fl.oi.ofen]puurioaoid  are  then  added  with  con- 
stant stirring,  and  the  whole  allowed  to  cool.  Thia 
solution  will  also  ran  for  three  or  four  aonaeautive 
hours.  It  need  only  be  kept  away  from  duat,  and 
will  keep  good  for  yeare  in  a  glass  bottle.  When 
exhausted  it  is  deep  bottle-green,  and  should  be 
thrown  away,  or  used  as  a  disinfectant  in  the  w.o., 
4o.,  unless  yon  wieh  to  crystallise  out  the  chrome 
alnm.— 8.  B  OTTOS  E. 


Horee-Power  of  Locomotives.— In  an  art 
i  the  cost  of  draught  in  a  looomotiva  boiler, 
aiticay   Matter  Jlfcthanic  assumes  that,  ben 


[65-137].— Amalgamating  Zincs,— Add  some 
<utral  sulphate  of  mercury  to  the  battery  solution  ; 
e  line  will  amalgamate  :— "  ' —  -    --■■■' 


thi 

acid  aa  well.— 


[66487.]—  Amalgamating  Zlnoa.— It  does  not 
matter  what  the  lino  is  fur.  Rub  it  over  with 
glass  paper,  dip  in  dilate  solution  of  solphurie  acid, 
and  rub  mercury  over  with  a  wisp  of  tow. — B.  H. 

[66487.]— Amalaramatinar  Zlnoa.— Place   the 

lino  in  dilute  U3SO„  and  allow  it  to  remain  for  a 

few  minutes  ;  take  It  out,  and  while  wet  place  on 

/(  m  few  globule*  ut  mercury,  and  rub  it  all  over 

(fiat  tad  edgej  with  a  piece  ol  ng  moistened  with 


locomotive  cylinder  of  71b.  per  square  inch,  the 
unnecessary,  or  ratber  undesirable,  loaa  doe  to  the 
compulsory  back  pressure  to  blow  the  firea  "  is  the 
whole  of  tbia  71b.,  and  calculates  aa  follows:  — 
"  We  will  assume  an  lfijn.  by  24in.  locomotive  to 
be  running  at  60  miles  per  hour ;  the  driving- 
wheels  to  be  Sift,  in  diameter ;  the  revolutions  per 
mile,  including  slippage,  to  be  about  300;  the 
revolutions  per  minnte  to  be  60  x  BOO  ~  60  =  260 ; 
and  the  piston  speed  in  feet  per  minute  to  be  260 
x  8  =  2,000ft.  fur  both  cylinders.  Daring  thia 
2,000ft.  tbe  piston  is  working  l,ft.  for  each  3ft, 
against  71b.  pressure  pur  square  inch.  That  is  equal 
to  three-fourth e  of  the  distance,  or  1,600ft.     The 

horse-power  is  then  264  x  7  x  1,600  -^  33,000 
=  80H.P.  Thie  ia  only  an  approximation  to  the 
average  oaae,  yet  it  is  the  condition  under  whioh 
many  Looomotivea  work." 


UNANSWERED    QUERIES. 


Furnace  Gases,  II*. 

«mu.  Huge  Isfoltws,  lit. 

S4817.  Photo-LUhDTiiuifer.llJ. 

Mm.  B*ad-aawMa<iblneatHew7crk,lll. 

HIM.  Te-aloonuarerrilt, 


(lit J.  L-B.eiid*. 

6M&G.  Teleaeepe.  M 

uiss.  Boiler,  im. 

UltS.  Straps,  100. 


Hand  Press.  »1. 

M1B7.    Half-plate  BastUlnear  I 
as  18B.    Pollahina-  Lethe,  ML 


QUERIES. 

[SMB«.]-VIolonoelIo.-Wttst  Is  the  bee)  foaua 
apprailmatalr  lor  the  soandpoat  of  aTleleaeeile.aagB» 
la  ths  bask  taken  off  7— OUHMT  X 

[si4S7.]~8elf-_i 


Aovl 


BJ— COKFSCTIOS  BEL. 

[55SO0.] -Paraffin    Wax.  — I   have 
ipimheJmj  Doaiana  ublecloth  with  melts 
Would  acme  kind  friend  advise  oe  aa 
getting  onl  the  marks  of  the  anme  a— 

[eaMD-Bleetrlo    B«U.-TCi    MB.     Borraai  « 


kUtttf   ol 


Man]- Byeplsoas.  —  Conli    any    of    our  oasJal 

hands  oblige  me  Dj  tueoriolng  tbe  ahspe,  efse,  ml  aw 


HiaUdlog 

['SB03.]— Gaa-Bngine—  Will  "Engineer,  Teraail" 
kludlj   say   bow    man*   ouulo    Inehae    I    ihoa'd  aBw 


air  ahonld  as  ■ 


eiibltii  leaded  'now' to  mix  It  f    I  have  tried  Has  ai 

I'JJM.l-Meltod   Bteel—WIll    some    Uad  real 
sbllganewltD  tlo  moiling  point  ot  ateel  inOeataSH 


-YL'LOiU  KOTOS. 

[M608.]-Onl»ert.— W1U  aoine  i 


adar  kiodlr  UII  aa 
il,nttl*,eaahK«. 


astlos  a  total  fall  of  Mlt.  The  onlvert  k  bait  roast  ft 
tin.  by  it  in.— i.e.,  It  the  circle  waa  coujulaead  lbs  erne' 
rcuid  M  lain-  In  sweeting  please  give  rule  lor  eanV 
ag  aama.— Jons  Fsnanon. 
C<tHB  J-Pendulum  for  Blentrf o  Oloc*.-1  am 
twil  op  an  elwrrlc  qioox.    The  pendnlnm  Is  ae  ba  attws 

int  get  tbe  oonUot  maker  to  act  rlsht.    I  have  vascW 
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m.   I 


an  easy  method  of  gsttlng  the  antimony  out  ol  lomt  old 
Stereotype  metal  J—  NDBQCiM, 

[MB63  ]— Parrot*  affected  with  the  Gapes  — 

Will  someooe  kindly  Mil  me   wbHU|ln   a  parrot   af- 
fected wlta  the  gapes  and  a  disunity  la  breathing  !— 

[«Ss4.]-To  Mr.  Bott  one-— Will  yon  please  tell  me 
bow  long  an  aeon  in  water,  will]  plates  ljIL  hy  Sin.  will 
light  i  Jia.p.  lamp,  11  charged  lor  ill  houni— An  Old 

[BSB6».]-Toleeooplo  O.Q.— To  Ma.  BnaDBtiRT.— 
Will  yon  kindly  giro  me  your  opinion  of  the  following 
formula,  sUtlng  h 


■lUoenraglne,  for 
and  infinite  laboo 


It,  diameter  of  o  g.,  IS 


opinions  of  others,  and  tb 
t  success.  Now,  tali  la  « 
t  •■  !,'■  beat  part  of  Ci 


akingailne  model  t.jrpcdo  bom. 

be  baffled  by  snch  a  trifling  (teemed  to 
-  "-  painting of  the 


to  ma  before  I  undertook  It) 
ana     I  may  add  that  the  b 
■all  water.   Flinty  of  people  met 
to  criticise  and  predict  that  my  effort!  will  prov . 
able  fail ores,  hut  none  have  been  generous  enough 
me  a  helping  band  out  of  the  mire, — fisca. 
[0SS17.]— Spark  for  Qas  Engine  .—To  M 


■tarter.— H.  H.  R. 
[65*13,]— Lund  Property.— I  havo  had  in  my  pos- 

beenasked  fortherent."  Can  I'oUtro  Itfor'my  own, or 
•hall  I  be  obliged  to  pa;  rent  for  it  again  r— T.  W, 
[•MSB] -Concrete  Floor.— Thanks  to  F.  Cawi  for 


[tHMJ— Water     Power.— Moleiworth'i     "  Pocke 


speed  should  dynamo  be  driven  ? — M. 
[6S13T.7— Ice    Cream.  —  Would  lorao    kind   friend 
■WCt  the  fo, lowing  questions!    What  metalnre  freeiers 

for  culinary  purposes.  Do  they  have  a  atud  at  bottom  to 
revolve  on  !  What  la  the  objeot  tor  revolving  when  the 
1  :e  l>  atl  round  alike  J    Woold  ioma  maker  of  plant  ad- 

[6oSSB.]-OU  Varnish  for  Violins.— Can  any  o( 

irnieh  on.  or  where  said  varnish  conld  be  procored  ?— 


-Drying- 


uifK'j  ■■  i  iirtii'ulwrs  of  a  new  stove  for  drying  purposes,  and 
think  1  could  use  the  same  principle-  in  drying  timber. 
Will  some  oorreipondent  kindly  lay  bow  much  ookr  — ' 


air  to  be  used,  In  both  instances  t 
SO  to  woo  „,  temparature  r- J.  W 
[SMal.l-Bhocltinar   Coil.- 


would  bo  suitable,  and  how  much  V— 0.  P.  Fowleh. 

[C6  ( 6  s.  ]- Working  Printing-  Eng-inee.-I  al 
driven  off  aue  shaft,  the  engine  being   In  olbcrVrem} 


readers  suggrst  for  rsartily  getting  tlieea  variable  ip.}e 

will    ut  'loi  ■[■in.:  t'i  .■  m  ilu  unit,  ,.[i  I  without  tha  eipur. 
of  "rifger"ibaftiog  with  three  or  four  speed- pulleys 

cone-pulleysr-9.J. 
(as: -81.]— Telephone     Appliance-  —  Oould     a; 

long  to  the  ear,  toobviate  holding  thera  hy  the  hand,  a 

phone  operator.    Any  suggestions  or  drawings  will 
thankfully  recti  red  by— VoOHUT. 
[HIM,]  —  Dynamo.— To  Mn.   Botto.ii.— I    hare 

space  Is  ],ln.  wide  and  (In.  deep,  and  the  length  li  Sin 
What  kind  or  iron  mint  I  ba.o  it  nu  with,  and  would 

■  t    win-  ti  ,   ..,-...■.;„.-   *■:,.'   n„.K1;!u    -.vi!-].  ri'u.i 

what  current  It  will  producer— as  I  want  a  current  ol 


of  Natural  .Sciences  id  that  townaseries  of  lectures 
inequalities  among  men,  in  the  course  of  which 
said  that  the  political  dogma  of  equality  reats 
hypotheses  which  ate  utterly  false.     He  dia- 
igaisbed  (our  social  types  among  mankind  :— (1) 
The  initiators,  who  show  mankind  the  way  Into  the 
region  of  the  unknown,  end  who  go  in  front.  Rest- 
leia  and  daring,  with  an  intelligence  whioh  is  at 
lent  equal  to  the  average,  men  of  this  typo  do  not 
travel  readily   along   beaten  tracks.     New    ideas 
the  breath  of  life  to  them.    They  spend  their 
t  in  new  creations :  they  are  often  wrecked, 
the    true    genius    represents    the    most  per- 
fect   form    of    thia    type.     (!)   Men    of    spirit., 
of  intelligence,  who,  possessing  no  creative  power 
themselves,  yet  carry  out  and  perfect  the  ideas  and 
discoveries  of  the    first  t.vpe.  to   which  they  are 
rea  ly  the  complement.     (3)  Men  who,  with  much 
or  little  intelligence,  can  n-orlr  only  with  others, 
who  mistrust  every  new  idea  not  accepted  by  nil 
the  others,  but   who  seize  it  with  avidity  when 
their   neighbours  adopt  it.     If  intelligent,   these 
men  are  docile,  but  they  dislike  every  change  in 
routine,  and  they  represent  the  dulness  nf  the  mass 
in  the  face  of  every  reform.     (4)  Men  of  this  type 
are  not  6t  to  attain  even  the  smallest  step  in  culture. 
Evidently  every  man  cannot  be  classed  under  o 
other  of  these  divisions.     In  human  societies 

lines  of  demarcation  do  nut  exist,  but  for  ge: 

purposes  tha  distinction  is  sufficiently  evident. 
The  superiority  of  a  race  or  nation  depends  on  the 
greater  or  smaller  number  of  men  of  the  first  two 
classes.  The  race  which  is  richest  in  tbe  Erst  type 
is  tbe  blonde  dolichocephalic,  and  this  has  been  the 
case  even  when  the  people  among  whom  they  lived 
wct*  not  of  this  kind.  In  Egypt,  Chaldea, 
Assyria,  Persia,  India,  and  even  in  China  men  of 
thia  type  ruled.  In  the  Greek  and  Roman  world 
it  was  the  same,  and  it  is  so  still.  In  our  own  day 
the  rank  of  a  nation  oorreaponda  with  the  strength 
of  the  blonds  dolichocephalic  element.  ' 
Gallic  and  Frank  elements  whioh  made  Pi 
great  were  of  thia  type,  and  it  plays  the  i 
part  in  England,  Germany,  and  America.  Near 
these  come  the  Semitic  and  Mediterranean  raoss 
who  had  reached  a  high  grade  of  civilisation  whei 
the  blonde  dulirhmvpimlii:  \ie-.iple*  wers  stil 
savages.  The  remainder  of  mankind  mast  bi 
reckoned  the  passive  rices.  Tbe  braohyoephalii 
races  of  Europe,  the  Celto-Slavi,  rarely  produci 
men  of  the  first  intellectual  type.  Io  the  sooia 
Changs*  uf  ruiwut  }e,.r<  ljroni]j\'!|-.!i.iiic  men,  ubj 
form  tbe  tower  classes,  have  been  elevated  and 
brought  forward,  and  hsrein,  the  lecturer  thought, 
lias  the  great  danger  of  the  future  deterioration  of 
tbe  French  nation.  The  existence  of  tb*  superioi 
blonde  dulichuoepbalio  type  is  threatened  by  amal- 
gamation \nili  the  dark  braohyoephalio  and  inferior 

Milk  Jelly,— Many  invalids,  when  their  ft 
limited    to    milk    diet,    come    to    loathe  it 

heartily,  but  they  would  find  milk  jelly  a  pie 

variation  on  the  form  in  which  it  is  usually  offered 


milk  with  one  poun 
perature,  for  abont 


jwly  stirring,  a 
n  a  capful  of  w 


ounce  uf  gelatine  in  a  capful  o: 
the  juice  uf  three  or  four  lemons  and  three  win e- 
glaeaes  full  of  wine,  brandy,  or  other  liquor.  Set 
tbe  glasses  containing  the  mixture  in  a  cold  place, 
ao  that  the  contents  may  set.  It  is  necessary  In 
have  the  milk  quite  cold  before  the  other  ingre- 
dients are  added,  as  it  would  otherwiae  cardie. 


CHESS. 

10  J.  PlEHCE,  Langley  Houss,  Dork 
PROBLEM  MO. 


TMffe. 
I.  F-B  I. 

),  Q,  R,B,Kt,  orFrnal 
(Kir-  - 
Thia  problem  has 


Mr  allis  OREsawiLL  of  the  S< 
ni  just  published  a  handy  chart  of  tt 
BKV.  A.  I 


iny  piece,  Lt  * 
ist  le  attest  Cleft 


The  British  Obeas  Clnb  Handicap  promises  to  ba  a 

'bero   Is  already  a  large   number    of   entries,  includlaf 
[i  irs.  Bird,  Blackburne,  Ounibcrg,  Mason,  Pollock,  ad 


TERMS    OF    SUBSCRIPTION. 


.    .  |  I    :.,,■    T;r.;-vl    Una-don'      Y  -    L.r  ti.  :..!-■...  . 

1  dot  fSe.  nld  [  taFranas  or   Pelelui,,,  IS...  or  tsf.  soa.  ;  l*. 

-°^'%,1B|.        Rl>™  **"*'  "*'*''  "   "'  °*  °"    *™ 


ln.roia,«Tl!lniiii  aiiillinii  '?"  inoi™.  p 
.„■  V.    l.,f.«....,:l   J,,-.         -.     ■„,..    !•■■  ■.     ; 

IXIIt,       ir..." 


HOTICB   TO  SUBSCRIBERS. 

EGBSttSuJSSm 

Holloway'i    OLntmsat  — 
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KES  TO   CORRESPOSDISTS. 


iu  ihouid'H  addrrifd  toiUtorroa 


HINT8  TO  OOBRBSFOITDBNTS. 
□  □one  ii  Is  of  (ba  paper  onlj. and  ant  drawings 
tioni  on  Hpmlt  plum  of  paper.  1.  Put  titles 
■oil  whin  answering  queries  put  lb;  numbers 
the  tlllH  ot  the  queries  10  which  the  realise 
Jo  chargi  is  mult  (or  interting  letters,  queries, 

i.  Letters  or  curiae  asking  (or  addresses  ol 
rers  ot  eoriaspoiideuie,  «  wbere  tools  or  other 
o  be  purchased,  or  replies  gtilng  inch  Informa- 
il  bo  Inserted  except  ,■  ■  ii.lv.  «:■■  .!:..■;,: ..    s.  N".-. 


Btloa  ti  especlallr  drawn  to  H 
led  to  letters,  queries,  end  rep 
I  good.  and  it  I"  not  fair  to  ooci 


U  arall  themsslvai 


leadsy  stenlug. 

Juno  S,  ud  nneoknowledgeu 

iws._ R.  GJbon 

J.    I'aike;.-C. 

(The  moment 

niiilUiltLi.  [-  .ill 

ru)  rokoiilug. 

a*  dMTs  laliVwitb  tlem"  "J 

do  so  to-morrow  <tbo  Dthl.  for  example.    1"JJ. 
Itta.YKH/ltai  jUbio am.)— PHI Loil-K...     (I!  yui 

led  'J     Wbgn  viewing  the  rlslni 

described.    The  drawback 


T10K.  I  We  regret  baring  to  dealing  inserting  nniner- 
o-.w  lt-tur.srinErolatton,owing>  the  evident  determi- 
nation ol  tli*  writers  to  drag  the  rellgioas  question  into 
it.  11  correspondents  cannot  discuss  tbismatier  without 
[Mil  hag  Im  liijlon  and  hsresy  to  everybody  with  whom 
toej  dlfler,  thoj  had  better  let  it  alone.)— S-  L-  (There 
ii  no  satlatactorj  method  of  joining  vulcanised  rubber.) 


...      '     ■'  : 


aTtdlul  B*u*rT  Corn  war. 


USEFUL  AND  SCIENTIFIC  K0TE3. 

A  Ob-b  Locomotive.— The  Brooklyn  Annei 
Street  Railway  Company,  ot  Brooklyn,  N.Y,,  bai 
been  experimenting  with  an  Improved  engine,  or 
the  Connelly  system, -with  tt  view  to  adopting  lb.ii 
motor  for  Its  Unci.  The  machine  is  a  oombine* 
engine  and  oar,  the  former  ocenpying  the  place  o: 
the  forward  platform.  The  oar  resembles  thi 
ordinary  fuur-wbeeled  street  oar.  The  gas  is  ob 
tained  by  an  admiitnre  uf  naphtha  and  air,  in  thl 
proportion  of  1 :  11 ;  the  gal  la  formed  by  passing 
air  into  a  naphtha  tmk,  and  it  is  then  compressed 
before  being  admitted  to  the  engine  cylinder,  wl 


exploded  by  ■ 


•1m 


ahaft  drive*  the  oi 
link  belting.  It  is  estimated  that  the  i 
naphtha  used  is  Bbout  £  of  a  gallon  per  1 


imall 


grades  of  li 


North  IV,".  von  would  certainly  see  Ihe 

ijcj 'lining  i,l  January.      3.  Certainly  not,  I 

— O.Q.B.  Jonks  (The;  are  "prweas"  bit 
jgreph  ii  transferred  to  sine,  and  the  •*  lig] 
en  away  by  means  of  acid.  Described  n 
B  back  volumes.)— Cn,  in  a.     (The  effect  Is 

■  explain  without  examining  the  piper,  as 


B  light.     Parhapi 
ty  for  polishing.)- 


"■■Magic,  Witchcraft, 
taking    Ink    In    beok 


id  gum,  ml*  the  ingredient!,  and 

i-  WiJ    to  Improve  the  ink,  and  1 

t,  try  some  of  the  modern  recipe 
:  volumes.)— J.  Bibt.     (The  iv 


ilUi  regularly  in 


ll.XLV.     Oro 


i«;i]ui:iLtl  ol  il 


nulaet  bearing  on  their  nndnr  sides 
h    from  the  bed  of   the  river.)— Of 

-new  tsrm  ol  battery.     II  has  seen 


when  heavily  loaded,  and  to  consume  not  mor 
than  one  gallon  of  naphtha  when  in  operation.  Ai 
engine  on  this  system  was  operated  at  Coney 
Island,  N.Y.,  about  a  year  ago  ;  hut  the  new 
if  an  improved  type,  and  it*  machinery 


CEAROXS  FOR  ADVERTISING. 

■mat  rail  Alnrtuwaiina  Hie  Ehllllui  lor  the  In  «  wart 


SWIwJea-TTi^Sa-1 


'■M^s^r"^** 


Shillu..  Us 


sees  wests  It  JVusua 'sasss!  to  aatafii  MWa 


Eppa'a  Coooa— Oratefol  and  Cemforting.— "By  * 

tLnui  at  dl|MllQU  an.l  iiu'.rill'.r..  »i.l !  t 


■■  '■::;'" 


OUR    EXCHANGE    COLUMN. 

Thr  charge  for  Erthangt  Kolita  ii  3d.  for  foe  Jlrtt 

Oood  Value  O  fore '.I  ■  ■  ■        ■■■  :■■-■■:■:■:■>■■    .'■■>  ill 
Silvered  Olataa  Specula.—. 


Electro-Plnting.  small 

OlrooUr  Haw,    llin,  i 
llandwme  J-hona  vertical 


.haft,  bearing i  and  pnlleya, 


Photographic,  Option  1.  or  Eloctrlcsil 


Tr&atlon    Increa 


weigl 


;of  tl 


ir.— Crave 


othe 


i  thi 


clou  the  New 

Yurk,  Lake  Erie,  and  Western.  The  BaiVoai 
Gatta*  says  it  was  Erst  attached  to  No.  601,  a  ouu- 
solidation  engine  with  9501b.  leu  on  the  rear 
drivers  than  on  ths  other  pairs.  This  engine 
hauled  10  per  cent,  more  than  its  regular  load  from 
Hornallsville  to  riuiquebsnoa,  making  running 
time.  Subsequently  the  drawbar  was  attached  to 
a  33-ton  engina  with  -l-ooupltd  drivers  fift,  diameter 
andoylindera  Jit  by  23.  Weight  on  driving  wheels 
■ia,iM«Jlli.,   'J.inmllp.  dead   weight   which   had   been 

E laced  on  the  footboard  to  increase  the  adhesion 
aving  been  removed.  This  engine  took  11,  per 
cent,  above  the  regular  load,  and  in  another  case 
14  per  cent,  additional,  and  made  a  creditable*  per- 
formance on  the  round  trip  between  the  polnla 
before  named,  on  a  day  when  a  fine  mistwaa  falling 
during    nearly  the    whole  trip,   there  not   being 

Chlorine  as  a.  Disinfectant.— 
One  of  the  best  disinfectants,  and 


i  chlorine  is 
now  largely 

readily 


!iu  bow  it  may  be  mo 

and  economically  prodnoed  on  a  large  ■< 
Ludwig  Veoherkevicb  has  recently  made  a  numhei 
of  experiments  in  the  hygienic  laboratory  of  the 
Imperial  Military  Medical  Academy  of  St.  1'etrrt 
bnrg  with  .the  view  of  deciding  this  point.  He 
finds  that  when  one  part  of  bleaching  powder  ii 
mixed  with  two  parts  of  sulphuric  acid  of  thi 
specific  gravity  of  1'636,  just  enough  water  beini 

the  yield  of  chlorine  is  greatest,  being  more  than 
three  times  what  it  is  for  the  same  cost  uf  chemicals 
when  hydrochloric  seid  of  the  specific  gravity  of 
1  130  is  employed.  Of  course,  common  salt,  man- 
ganese, and  sulphuric  acid  may  be  employed.  In 
this  case  the  beat  propoitions  are  four  parts  of 
common  salt,  three  of  manganese,  nine  of  sulphur  - 
acid  (specific  gravity  1535),  and  five  of  wet. 
Bat  this  prooess  is  much  more  expensive  a 
troublesome  than  the  bleaching-powder  method. 


:■!-■■!     '-'•' 


Wanted,  a  Collo 
Wanted.  Comet, 


r  Scientific  Oooda,  *c  la 
.f  Postage  Stamp..  If  possible 
et    order.     Exchange  School 


Stamps.  &00C  old  red  English  postage,  clean,  suitable  ri 


Ebonite  Cylinder,  Wiusliant 
ate   Oamere,,    good,     spedmi 

a  Bmith    Snrew,    l'  by  flit 


-i,  i,-.,--.l.'  .  ■.■■,.ii.. .  lit  iij'a., 
with  k«  Leraea 


ri;e  Bleotro-Motor  and  Bmee' 


.  .     ell  Batsery, 
itod  Boiler,  water  all  rouaS 


■         ■■..        ■■    Vicii-.iiii  Tuli.'U  ■'■ 


Canoe,  Mrongesl 


Graud  Piano,   by   Broadwood 
!"q,™°',7?in,/xi"tr,f*  ' 

Mechanical    Telephones,  Blakev    Eromott'i 

Ayrton-s   "Pr«otio»l     Zletttrlalty,"^  new. 


Mods!  Sailing  Bant,  541n.  leag,  lead  keel.tnaste, 
Table  Bngine,  bright,  J,lu.  stroke,  six  turned 
Inverted  JSngioe,  Ilia,  bore,  bright,  onk  block, 
rlvsted, 
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j  dub  8.  m. 


W.'liir, .].' Be*m    Engine    ^.;inl.T   -|   i>y   "    ■.■■■■■: 
Sewing  Machine.^  £4  u. 


Safety  Bicyol*.  naw. 

Wanted,   a  Bleam  Boiler,  S 
d»  rfSsiM  ,ul[»i'.  -  AUiaaa,  £  UA 


-I    fau 


*ft.  Took.    Hiehanm 
"  Brlttah     Pbotognplih 


Ltwn  Slower.  61d„  coat  Ma,  now  worth  1st.    Ki- 
Lathe.  3Jin.  allde-reat,   ciraoka.  lot  of  toola.  engint 

Hudtome   .TDooth -lull red    Pox     Terrier    Bitch, 

«!:.!■■■■:!..         ■.-...■.■.■       ■     .1.   .    -■■    ■   '         ■■■   ■■      ■ ■  .■.:■■ 

boaHtlywiiithJIM.    MMWt  olfa™.— FILL,  Market  Baaau. 

"-driving  Safety  Bicycle,   condition 


.HftUyl 


Wanted,  1-plste  Camera  tad  Lou,  or  mod  i  1 
What  offon  fat  Aboot  «lb.  new  '006  gani-B  ailk-co» 
"English   Mechanic."  lut   ten  yeara'  num 


Facile  Bioyclo, 
WuMd  9  p>ln  o! 
WhatoSanln  - 


So  (in.  FnUayi,  and 


on.siin_.Qut. 


Lookl    win    »orlnca  my   lulf-Actlnn,  b  re  eob- loading 


What  offera  for  "Sleotrical  Review.' 
What  off  era  for  Hoe  Ilo.  centre  Lathe,  n 


Will  a 


Iga   half-plate    fans: 


Soda  Water  Plant  (Tyler' 
■  English    Mechanic"    I: 
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Fretwork—  Cat.logne  o 

.j.i!*,i.,,„,  t't*  (ui-Glcamf.—  U 

Billiard,  or  {*»_»■&»■ 
Woollen  Cloth*  for  n 
Woollen  Cloth*.— Pal- 


of  Screws.  Bolt*,  and 


Woollen  Cloth*  —Any   length   ci 


Mica  or  Talc 
Ho   Pint   Bersrel 


Locomotive  Model.  a-oonpled  bogie  ei 


Wanted,  11  to  I*  Barla 


Eichango  2Sln.    B 

Wanted,  Bloyclette,  In  good  working 


Engine,  by  good  maker, 
Bellows  and  Anvil 


Carbon  Plates,  b 
Pebble  Carbon.— 

Manganese  Oxide  *peoUily  prepared  for  Lectenobe 

itlOQ    >    bWDlblKfl    1>  JHI1     -UK      b.l,-|,.-f-.--       I    I.I 7      I..    illl.L 

1    pnrpMOI.—  RICHARD  BlEU 

ki    Automatic    Carbonic 

Wheel-  Cutting-  and  Dividing  to  II  fnnhai  ola- 

Planing  to  llln.  by  91a.    Boring,  Turning,  Boraw. 

Wrn»  for  Sing,  Mendham,  and  Oo.'a  (Bristol) 
)..  [M.['M-».i!-Jt!>  L.,n.,n:i(  <l£   aotawwladlad  U  Im  In- 

Olaaranoe  eale  at  wiled  and  icoond-band  II agio 
Lints  Free-  Inspeotion  intiiad.— D.  Noaksu  an.l 
Milne*'*  Lathe*  »»  now  on  via*  At  17,  Be*r-Alley, 
MiorOBOOpioMountiQK'THIatologyLeMoni 
Diamond  Drill*  for  drilling  china,  gltu,  none, 
Diamond  Points  ior_^ll^klndn  oi  engraving. 
Diamond  Turning  Tools  (or  truing  emery 
Diamond  Spark*  (nrohlna  and  gUu  riveters,  Irom 

Q-lnilen'  Diamonds,  from  Ba.  S3.  Diamond  for 
Wdarl-a.-wjuns  inj  Toc^sAisT.it,  SpaaoaHImt,  Ularkau- 

Turning  Woods.— Ebony,  Boiewood.  Lignain 
Poreetaud  Piuest  American  Lubricant"— Special 

EaloAUif  ma,  la.  M.-JJ,  Cumm«n>Lalit™t,  Lnml™ ,  K- 
Japaneae  Bamboo  Fiahing  Bods.  «nr  10-]olnt, 

Strong  Lathe  Casting*  In  a-M,  plaoad  and  bored, 

Strong    a  J  In.   b«k-gaarad   Lithe    Heidi,    bored 

■tagnlHoent   Utter    of    St.     Barnard    Pupple*,    by 

Grand  Musical  Competition,  open  to 
"Musical  Bits."   Award  of  Merit.    Bee 
Boot  Cleaning    Haohlnea    (Bdwnrdi'  pAtenl), 
"Dynamo  Construction,"  an  Must rated  treat li 


A  quantity  of  Electrical  Apparatus,  Are Incan- 

laaotut    Lamp*,    L«[N-r    h.ltiur.     ftf,'",  ■□jUuntf    uiatuL     till, 


>.  Dynamo,   I 
t>l  Cable.  7 


fTlO  CYCLE  MAKERS  ft  ENGINEERS. 


"  Camping  Out."  tb*  boiid.y  book.  11  idbssi.- 
Oil  Oas  Plant  lor  maou  factoring  ru  tnramji 

Success  to  All.-No  pl»nt,  c*rrttaWjrrperi«Bi 
Brass  Name  Plato,  0  by  1J.  ft«  la.  ■,!.  ■* 
Malleable  Casting*  bl_  ™r  ^m«mved_pio« 
Astronomical  Telescope.— Ap ^rshu jal jam 
Aitronomioal  ByeDieoes.  »ny  power,  HM  it 
Astronomical  Telescope,  by  sir  Kow.rd  OnSt. 
Equatorial  Mounting  oolj,  ta   «rrj  liaiak- 


Astronomieal  Driving  Oljtojl  laf.?SI'  "fc 

AitronomlcAl  lilrar-on-glim  Telisoopes.    Bwua- 

Astronomical  Telescope,  by  Trongbtoa  ul 
Astronomical  Telescope,  allver-oo  glua,  t) 
Astronomical  Bet/acting  Taloscopas.  ny^i 


Jowrcndy.  Prloe  LUt 


ontnlnlng  Praotlcal  Hint  I 


Silver  Steel,   nniat  o.mlitr,   tsCwgaJj,  *a,  ft" 

Mild  tough  weldsble  Steel.  Any  leagth  or  1*111*1 
em  lift,  10a.  U.  pu  awt—UIUSMt,  OKor*-«a,  SXSUA. 
Bcoond-tanl  And  new  Cameras.  L-nee*.  *■■  !*»■ 


Plating  Dynamos,  frsmsia.  to  £i0. 

Dynamoa  *-Hitbt,  masaiTe^bA^Anoa  wheal,  n> 

Orarnme  Dynamos,  bimloAted.  high  amok 
ittaoi anc, a ittalaa  i " IKbtfc A10.-3. Josaa 
Ightlng,  Plating,   Blasting, 

MAglo  ramedy,  intUut  ej 

Would  yon  .eonra  s  oompetanoot    Tliay  gat  Btialart 

lij.1  -a  * 'j'M,'k^;;  'i.7? "„lS™Xn«  «™rV^i»»1»wsj" 

J  llaimrfiSsX  Poplar,    Abor*. 
Piunt  toameliod  Lattersand  Pis^iwsj  Wkss> 

Hand  or    Power  Dynamo   and     Motor,  baafl 

Hajidaomi  '■-.■, li  Bnnsen  Battery,  Luge  ''•"'■* 
'■""■.'■* 

Laonch  and  other  Steam  Engines.  Bailera,L«nai, 

Propeller*,  improved  P*^™.  ^™™B"1in-  5^jj 

Soda-Water  Maohlnsry.-jOomplate  Fltatahw] 


,.Upl4»    -HI 


noha  oelli 


new  agglo- 


Wlro.-LATge  qnamlty  N< 
Wire  .-Quantity  of  No.  38  sod  te  rilk  cotered  wir*, 
W ire. -Qutn tliy  of  No.  )a  jotton  coveird,  goad,  inlt- 
Balls.— SO  Siln.  Eleottlc  Belli,  In  solllhei  nubofanj, 
"Heat,"  new  Tanloo.  by  B.  Humphrey!,  poet,Jd.— 
Engineering  and   Aroblteatnral  Designs. 

Foreign    Stamps  for   Colleotori.— A  quantity  of 

Pulley*,  two  wrougut-iron  jjgtfj 


1  izsJi 


Dentist's  Instrument*.  IE.  • 
Paraffin  Oil  Engine*,  Kolgbfa  pataat.^! 

KlncStenoil  PI***»J0^™SSBaus'aA'  *" 

Braai  Door  Plates,  s>  by  4,  say    style,  *• 

w  Memorial  Tablets,  deiigued  and  ei 


Pile*   cured   ant   application.      Pafessft   'laataa 

"  Ltk     jyV-ili,1^""1  """^  l*elai»«-«H-  ■■"M' 

Pnlmer'a  Alterative  Uvor  PULr  "J*>;;;",*JjJ[J» 

liJj^AboT.. 

"MBSm*ri*m.''-Tnl.bo*klsa»*rTJsslB'-    aay- 

taa  Ban    l«ru    ih»    »rL    Ijj"     ,f- M, .  L,,    1    4Bk    ».      L— ■, 

Lathe  Castings,  *o.— B«*  I.  T  iJuE 
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IXTBACT3    FBOM    BERSIKON.-VL 

Concerning;   Chunks. 

IN  speaking  of  the  centre  lathe,  w 
mended  the  making  of  a  number  of  tool 
handles.  Our  object  was  to  set  before  the 
amateur  at  the  commencement  a  lesson 
cutting  wood  skilfully  with  the  gouge  and 
chisel.  Now,  as  a  great  quantity  of  articles 
are  turned  in  the  chuck  lathe  by  a  scraping 
process — us,  for  instance,  in  hollowing  a  box 
or  case — it  is  well  to  accustom  oneself  to  cnt 
wood  in  this  way,  and  to  torn  work  perfectly 
cylindrical. 

A  chock  is  an  indispensable  article — 
generally  of  wood,  bnt  sometimes  of  brass — 
in  or  noon  which  the  piece  that  is  to  bo  turned 
is  fitted  ;  and,  as  these  pieces  are  infinitely 
varied  in  form,  diameter,  mod  length,  it  is 
necessary  to  have  a  large  number  of  chocks 
ao  as  at  onoe  to  find  one  almost  exactly  suit- 
able, and  not  to  have  to  cut  them  to  waste 
in  order  to  render  them  fit  for  the  work  to 
be  turned. 

It  is  always  necessary,  when  making 
purchasing  a  chock  lathe,  to  take  care  that 
there  is  added  a  taper  screw-chuck.  By  this 
name  is  called  a  chuck,  generally  of  brass,  or 
one  face  of  which  is  a  screw  that  fits  ac- 
curately the  mandrel-nose.  On  the  opposite 
face  is  a  steel  pin  securely  riveted  to  the 
centre,  aud  made  into  a  screw  similar  to  those 
,  for  wood — that  is,  it  tapers,  with  threads 
Tory  coarse  and  rather  deeply  cut.  It  is  by 
help  of  this  fitting  that  all  the  other  chucks, 
are  made,  which  are  for  the  most  part  of 
beam- tree,  service,  apple,  or  wild  plum. 

From  a  very  dry  log  of  either  of  these 
woods  (after  having  removed  a  sufficient 
length  to  get  rid  of  the  cracks  and  shakes) 
must  be  cnt  ss  many  blocks  as  it  will  provide 
of  2in.  to  3in.  in  length,  and  of  different 
diameters.  The  centre  must  be  taken  as 
nearly  as  the  greater  or  less  regularity  of  the 
roundness  of  the  piece  will  allow.  A  hole  is 
to  be  made  at  that  spot  with  a  drill  smaller 
than  the  taper  screw  of  the  chuck,  and  aa 
perpendicularly  as  possible.  This  block  is  to 
be  mounted  on  the  taper  screw  until  the 
nee  of  the  block  touches  that  of  the  chuck. 
The  circumference  is  to  be  roughed  down 
with  the  gouge,  and  with  another  rather  long 
gouge  of  small  size,  and  sharpened  to  an 
acute  bevel,  the  block  is  to  be  faced  up  on 
the  end  by  holding  the  gouge  on  its  side — i.e., 
ao  that  its  bevel  almost  touches  the  face  of 
the  work,  and  that  its  hollow  shall  be  a  little 
inclined  and  not  upwards  as  ordinarily.  This 
mode  of  facing  the  end  of  a  bit  of  wood  with 
a  gouge  is  much  the  best,  as  it  cute  it  very 
smooth,  and  without  leaving  visible  any 
irregularities.  Care  must  be  taken  that  this 
face  shall  be  just  barely  concave  towards 
the  centre  to  make  it  bed  more  accurately 
against  the  flange  of  the  mandrel-nose.  The 
sole  of  the  rest  is  to  be  turned  round  facing 
the  surface  that  is  to  be  worked,  so  that  the 
T  may  be  a  little  below  the  centre  of  the 
piece  ;  and  it  must  be  understood  that  by 
unscrewing  the  T  its  top  can  be  placed  at 
any  desired  height.  The  centre  is  to  be 
marked  with  a  point  tool,  a  hole  is  to  be 
made  two  or  three  lines  in  diameter  with  a 
suitable  drill,  and  lastly  it  is  to  be  enlarged 
by  successive  cuts  until  it  has  a  little  smaller 
opening  than  the  site  of  the  bottom  of  the 
screw-thread  on  the  mandrel-nose.  The  last 
touch  is  to  be  given  with  an  inside  tool  for 
the  purpose  of  accurately  dressing  the  hole, 
which  should  be  a  little  deeper  than  the 
length  of  the  mandrel-nose,  taking  great 
care  to  hare  it  as  large  at  the  bottom  as  at 
the  orifice,  of  which  the  inside  callipers  will 
make  sure. 
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It  is  to  the  next  operation  that  the  amateur 
raust  give  all  possible  attention,  for  we  ar 
supposing  that  he  has  not  yet  made  either  . 
nut  or  screw  in  the  lathe.  The  wedge  which 
ia  under  the  brass  key  is  to  be  removed,  which 
as  yet  has  only  allowed  the  mandrel  a  rotary 
motion  in  its  brasses.  The  key  is  to  be  raised 
which  is  under  the  first  bit  of  the  guide- 
screw  — i.e.,  under  the  coarsest,  which  is  usually 
of  tbepitchoftbemandrel-nose.  The  key  is  to 
be  slightly  pressed  up  against  the  guide-si 
with  the  wedge,  which  fits  all  the  keys  ; 
rest  is  to  be  drawn  back  so  that  when  the 
mandrel  and  work  which  it  carries  advance 
forwards,  it  cannot  possibly  come  in  contact 
with  it.  A  male  chasing  tool  is  to  be  taken- 
that  is,  one  which  has  its  teeth  on  the  side, 
and  having  placed  it  so  that  half  the  teeth 
are  outside  the  hole  when  the  treadle  ia 
raised,  it  must  be  held  very  firmly,  but  with- 
out strain,  in  that  position,  and  the  treadle 
is  to  be  made  to  descend.  It  is  evident  that 
the  ■  ■  ser  can  only  cut  the  wood  by  d 
scribing  helicea  inside  the  hole,  and  owing 
the  regularity  which  the  teeth  of  the  chaser 
should  have,  the  teeth  enter  all  the  threads 
without  damaging  any  of  them.  In  this 
operation  there  is  a  certain  alight  twist  of 
the  hand  that  a  little  practice  will  soon  give, 
in  order  to  cut  the  wood  only  as  the  treadle 
descends ;  and  as  it  is  with  the  left  thumb 
that  the  chaser  is  held  down  on  the  rest, 
whilst  ho  other  fingers  embrace  the  rest,  the 
rtliyf  which  is  to  be  given  to  the  chaser 
whilst  the  treadle  is  rising  is  produced  by  a 
slight  movement  of  the  thumb  which  with- 
draws or  releases  the  chaser  very  slightly. 
Tbe  greater  number  of  threads  that  take  into 
the  key  the  more  certainty  there  is  of  tbe 
steadiness  of  the  traverse,  and  the  less  is  tbe 
key  subject  to  mutilation.  For  this  reason 
the  Grst  screw-guide  is  generally  made  with 
a  double  thread.  By  this  plan  the  traverse 
is  not  the  less  the  same  aa  if  there  was  but  a 
single  thread  ;  but  as  they  are  finer  and  double, 
they  take  a  better  hold  of  the  key.  Should 
the  traverse  of  the  mandrel  at  each  descent 
of  tbe  treadle  fail  to  produce  a  sufficient 
number  of  threads,  or,  to  speak  more 
rectly,  if  it  does  not  make  a  screw  of  t 
cient  depth  for  tbe  whole  length  of  the 
mandrel  -  nose  to  become  imbedded  in 
it,  it  must  be  remedied  in  the  man- 
ner following  :  —  Tbe  treadle  must  be 
kept  raised,  and,  advancing  tbe  chaser  one 
tooth,  the  treadle  is  to  be  depressed,  and  it 
is  evident  that  one  more  thread  will 
be  made  beyond  the  others ;  this  is 
to  be  continued  until  the  screw  has 
attained  the  desired  depth  ;  but  if 
the  threads  are  already  deeply  cnt, 
the  chaser  must  not  be  pressed  to  the  bottom 
of  the  thread,  because  the  new  threads  to  be 
formed  would  offer  too  much  wood  to  cut 
away,  which  would  damage  the  entire  screw  ; 
therefore  only  a  little  at  a  time  must  be 
taken.  As  soon  as  the  thread  ia  tolerably 
deep,  and  equal  throughout  its  entire  length, 
the  chuck  with  the  work  upon  it  is  to  be 
taken  uff  the  lathe,  aud,  without  separating 
a  trial  must  be  made  whether  the 
will  eater.  Care  must  be  taken  that  it 
a  little  easily,  rather  than  tightly, 
because  wood  in  drying  and  shrinking  lessens 
'ie  size  of  the  hole,  and  often  after  a  certain 
me  the  chucks  will  no  longer  go  on  upon 
ie  mandrel.  To  remedy  this  defect  a  tap 
ust  be  procured,  the  threads  of  which  are 
precisely  similar  to  those  of  the  mandrel 
nose,  butof  aslightly  larger  diameter.  This 
tap  is  to  be  passed  into  the  hollow  screw  of 
these  chucks,  which  will  restore  the  aperture 
its  original  size. 

To  avoid  the  inconvenience  of  having  to 
dismount  the  work  every  time  in  order  to 
try  it  on,  a  bit  of  very  dry  wood  is  to  be 
taken  of  3in.  in  length,  or  thereabouts.  This 
is  to  be  turned  to  the  size  of  tbe  mandrel 
nose.  At  one  of  its  ends  a  screw  is  to  be 
cut  exactly  similar  ia  every  way  to  that  on 


the  mandrel-nose.  At  the  other  end  a  like 
screw,  but  a  full  line  longer  is  to  be  made, 
from  which  all  the  threads  are  to  be  removed 
by  turning,  leaving'only  the  slightest  trace 
of  them.  The  smooth  end  serves  as  a  gauge 
for  boring  the  hole,  and  the  other  replaces 
the  mandrel-nose.  In  order  to  make  this 
screw  well,  the  chaser  must  cut  perfectly  ; 
but  as  the  teeth  cannot  be  sharpened  without 
damaging  them,  it  suffices  to  rub  the  tool 
flat  on  the  oilstone  to  restore  tbe  cutting- 
edge.  Without  this  precaution,  as  the  wood 
can  only  be  scraped,  there  is  incurred  a  risk 
of  damaging  all  the  teeth,  and  carrying  away 
a  great  part  of  them. 

If  the  wood  is  too  old,  or  has  lain  about 
too  long  so  that  it  has  lost  the  greater  part 
of  its  sap,  sharply-cut  threads  cannot  be 
made.    However,  after  a  certain  amount  of 

Sractice  in  working,  this  defect  can  be  reme- 
ied.  When  the  inside  screw  is  near-  its 
proper  size  a  few  drops  of  oil  are  introduced, 
and  by  causing  the  treadle  to  rise  and  fall 
the  bottom  of  the  threads  will  be  impreg- 
nated with  it ;  then,  catching  the  threads 
very  carefully  with  thechaser,  all  the  threads 
will  be  smoothly  finished.  This  oil  restore! 
to  the  wood  some  of  that  unctuoaity  which 
time  has  caused  it  to  lose.  Bnt  if  a  screw 
is  to  enter  a  wooden  nut,  the  oil  would  make 
it  tighten  and  screech.  In  this  case  very 
little  oil  must  be  put,  so  that  when  the 
screw  is  finished  vary  little  more  will  remain 
than  will  allow  it  to  dry  ;  and  as  soap  if. 
composed  of  oil,  the  screw  may  be  afterwards 
rubbed  with  it,  as,  by  reason  of  its  affinity, 
it  will  become  incorporated  with  the  oil, 
which  will  prevent  the  screw  from  screech- 
ing. If  the  wood  is  freshly  cut  the  threads 
will  be  marvellously  good  ;  but  these  wooden 
chucks  of  too  green  wood  will  all  split  at  the 
end  of  a  few  days.  One  fault  which  be- 
ginners never  fail  to  make  in  all  the  screws 
which  they  cut  in  the  lathe  is  to  make  the 
entrance  of  the  hole  too  large,  so  that  the 
bottom  part  alone  holds  as  it  ought  to  do. 
All  the  attention  should  be  given  to  make 
them  of  equal  diameter  to  their  full  depth, 
and  for  this,  from  the  time  that  the  tint 
threads  of  the  mandrel  nose  enter,  these  must 
not  again  be  touched,  but  the  lower  ones 
alone,  unless  the  nose  chance  to  be  slightly 
conical,  as  such  are  sometimes  met  with. 
When  the  chuck  will  go  on  the  mandrel  nose 
easily  and  will  bed  up  well  against  its 
shoulder,  it  is  to  be  dismounted  from  tbe 
taper-screw  chuck  and  a  final  touch  given 
with  the  gouge  both  on  tbe  outside  and  face 
or  outer  end  of  the  chuck,  and  it  is  to  be  com- 
pleted satisfactorily,  without,  however,  using 
the  chisel — that  is  absolutely  useless.  It  is 
wise,  after  the  chuck  is  finished,  to  run  a 
hole  through  its  axis.  This  precaution  pre- 
vents tbe  wood  splitting. 

A  great  number  of  these  chucks  should  be 
made.  It  will  be  seen  in  the  long  run  that 
there  will  never  be  enough.  If  wood  of  dif- 
ferent sizes  is  in  stock,  tbey  can  be  made  as 
required.  The  method  of  arranging  them  is 
as  follows : — Let  there  be  driven  into  the  wall, 
as  near  as  possible  to  the  lathe-bed,  a  large 
number  of  nails  at  intervals  of  Gin.,  and  in 
the  form  of  a  quincunx — i.e.,  that  in  the 
second  rank  they  fall  between  those  of  the 
first,  and  so  on  throughout.  The  beads  of 
these  nails  catch  into  tbe  threads  of  tbe 
screws,  and  keep  the  chucks  in  place.  In 
this  way  it  can  be  seen  at  a  glance  which  it 
is  of  which  tbe  external  or  internal  sin  ia 


undertakes  to  supply  them  ready  made  at  a 
reasonable  price,  and  in  order  to  obtain  them 
suitable  for  tbe  lathe  that  anyone  happens 
to  possess,  it  will  suffice  to  send  a  false 
mandrel-nose  similar  to  that  already  de- 
scribed. Whilst  we  are  engaged  in  teach  ng 
chuck -making,  we  must  speak  of  a  kind 
which  is  exceedingly  convenient  in  use. 
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Buppose  it  is  desired  to  tarn  on  &  chuck 
lathe  the  ends  of  a  box,  or  to  give  a  touch 
of  the  chisel  upon  the  neck  of  a  box  which 
shuts  too  tightly,  or  to  giro  a  finishing  tonch 
to  a  bit  of  work  already  finished  ;  it  ia 
evident  that  it  cannot  be  driven  by  force 
into  a  chuck,  owing  to  the  risk  of  fracture, 
or,  at  least,  of  damage.  The  following  is  a 
very  ingenious  and  handy  kind  of  chuck  : — 
A  bit  of  sound  wood  is  to  be  mounted  on 
the  taper-screw  chuck  about  3in.  to  Gin.  in 
length,  and  of  any  desired  size,  in  order  to 
make  a  rough  chuck.  An  inside  screw  is  to 
be  cut  as  we  have  already  described.  As 
soon  as  it  will  go  nicely  on  the  mandrel-nose 
it  is  to  bo  placed  there,  and  turned  cylindrical 
ef  its  full  size.  At  18  or  20  lines  from  the 
end  which  rests  against  the  face  of  the  man- 
drel, a  kind  of  neck  is  to  be  made,  which  is 
to  be  rounded  off  on  each  side  so  as  to  give 
to  this  part  a  slight  diminution  of  size,  and 
to  give  an  elasticity  of  which  the  use  will 
be  presently  seen.  The  chuck  ia  to  be  turned 
accurately  round  and  slightly  tapering 
towards  the  end.  With  a  drill  of  at  least 
two  lines  in  diameter  a  hole  is  to  be  made 
accurately  central  and  penetrating  the  entire 
length,  right  np  to  the  hole  of  the  inside 
screw  ;  then  gripping  it  carefully  in  a  vice, 
so  that  it  shall  not  be  crushed,  two  saw-cuts 
crossing  each  other  at  right  angles  are  to  be 
made  lengthwise  reaching  to  the  neck,  and 
tor  this  purpose  a  somewhat  thick  saw  is  to 
be  used  so  that  the  slots  may  be  somewhat 
wide.  A  ring  of  iron  or  brass  must  be  pro- 
vided, of  which  the  inside  face  is  to  be 
slightly  coned  on  one  side,  and  which  shall 
fit  tightly  en  the  small  end  of  the  chuck. 
It  is  plain  that  if  one  has  a  very  slender 
piece  to  turn,  and  fears  injury  to  the  sur- 
face or  fracture  by  driving  it,  one  will  be 
able,  with  an  inside  tool,  to  render  the  hole 
of  this  split  chuck  very  round  and  true  and 
of  suitable  size,  and  to  place  the  work  inaide 
it  without  subjecting  it  to  friction  ;  then, 
putting  on  the  ring  and  driving  it  on  a  little, 
the  work  will  be  fonnd  to  be  securely  held, 
since  the  four  sections  have  the  power  of 
approaching  the  centre  by  the  internal  pres- 
sure of  the  ■  i  !)■_-. 

There  are  some  who  tighten  this  chuck  in 
*  way  that  is  apparently  more  convenient 
and  surer,  but  which  ia  practically  subject  to 
drawbacks  which  the  other  method  has  not. 
They  have  a  ring  of  brass  cast,  at  the  two 
polos  ot  which  are  two  small  buttons  or 
tenons  which  aorve  to  rotate  it.  Inaide  this 
ring  are  formed  a  few  screw  threads  io  as 
to  make  it  a  conical  nut.  On  the  body  of 
the  chuck  are  made  similar  screw  threads, 
and  it  is  tightened  up  imperceptibly  by 
rotating  the  ring  to  any  required  degree. 
This  plan  appears  to  have  many  advantages 
over  the  preceding.  In  the  first  place,  it 
grips  the  work  more  gently ;  in  the  second 
place,  it  grips  equally — that  ia  to  aay,  always 
concentrically,  inetoad  of  which,  by  the  other 
plan,  one  can  only  tighten  it  at  certain  spots, 
and  one  can  never  be  certain  that  the  chuck 
is  not  out  of  truth. 

This  reasoning  is  only  true  apparently  :  in 
practice  the  screwed  ring  is  not  ao  good  aa 
the  other.  It  would  hardly  be  believed  that 
although  the  chuck  be  bored  exactly  centrally 
and  accurately  straight,  it  is  seldom  that  the 
work  is  central.  If  it  is  secured  with  the 
screwed  riug  nothing  will  bring  it  into  truth ; 
instead  of  which,  with  a  plain  ring,  there  is 
the  power  with  a  light  blow  of  the  hammer, 
which  sets  the  ring  out  to  one  side  or  the 
other,  to  restore  the  work  to  troth.  It  is  as 
tiresome  to  make  chucks  as  handles ;  but 
when  we  recommended  the  amateur  to  make 
handles  we  only  had  it  in  view  to  accustom 
him  to  cut  wood  neatly.  Now  that  he  should 
have  acquired  this  skill,  it  is  chiefly  for  his 
own  use  that  we  engage  to  procure  him  a  large 
number  of  chucks  ;  but  as  he  cannot  do  with- 
out several,  it  will  be  necessary  for  him  to 
supply  hiotsetf  as  he  msv  deem  fit.     With 


regard  to  the  split  chucks,  this  may  seem 
hardly  possible,  as  these  should  be  made  on 
the  lathe  with  which  they  are  to  be  used,  and 
upon  this  subject  a  special  note  must  be  made. 
Were  they  all  of  different  exterior  sizes  it 
would  be  necessary  to  have  as  many  rings  as 
chucks.  This  can  he  avoided  by  making  from 
four  to  six  of  one  size  for  the  same  ring,  six 
larger,  and,  again,  six  larger  still.  It  will 
be  readily  seen  that,  in  each,  pieces  of  dif- 
ferent diameter  can  be  inserted,  which  is  all 
that  ia  required.  0.  J.  L. 


SOFTENING    AND    PURIFYING 
WATER. 

THE  softening  and  purifying  of  water  can 
be  accomplished  by  means  of  Clark's 
well-known  process  ;  but  Mr.  O.  E.  Davis,  of 
Manchester,  seems  to  have  improved  npon  that, 
for  he  has  patented  a  method  of  using  tribasic 
phosphate  of  soda,  which  softens  the  water, 
and  leaves  a  useful  phosphate  of  lime  as 
manure.  Most  natural  waters  contain  lime  or 
other  substances  which  render  them  unfit  for 
uee  for  trade  purposes,  and  inconvenient  for 
domestic  use.  IUver-water,  or  brook-water,  or 
rain  water  is,  of  course,  an  exception,  and  it  is 
the  object  of  this  invention  to  eliminate  most 
of  the  lime  and  other  interfering  substances,  so 
that  well-water,  or  water  containing  lime  and 
other  substances,  may  be  used  for  domestic  or 
trade  purposes  with  almost  the  same  ease  aa  the 
water  from,  rivers  or  brooks,  or  rain  water. 
In  carrying  ont  the  invention,  the  patentee 
adds  to  the  water  to  be  treated  tribaaic  phos- 
phate of  soda,  preferably  in  a  state  of  solution 
in  water,  aod  mixes  it  with  the  water  under- 
going treatment  until  the  one  is  well  incor- 
porated with  the  other,  The  mixture  made  is 
then  allowed  to  settle,  whereupon  the  lime 
salts  fall  to  the  bottom  of  the  vessel,  mixed 
with  other  substances,  and  the  clear  water  may 


other  vessel  may  be  used  .. 
ntains  a  Urge  quantity  of  phosphate  of  lime. 
The  quantity  of  tribaaic  phosphate  of  soda 
required  will  vary  with  the  hardness  of  each 
water  to  be  treated  ;  but  a  good  guide  for  the 
proportion  required  to  each  gallon  of  the  water 
will  be  five  times  the  amount  in  grains  of  the 
hardness  of  the  water  by  Clark's  scale  of 
crystallised  tribasio  phosphate  of  soda— that 
»y,  a  water  of  10"  of  hardness  would 
about  fifty  grains  of  tribasio  phosphate 
of  soda  per  gallon,  but  where  the  hardness  is 
of  the  quality  called  "permanent  hardness," 
.half  of  this  quantity  only  is  neces- 
en  less  than  that. 
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IMPROVED    PROCESS    OF  TINNING- 

AN  improved  process  for  coating  metals 
with  tin  has  been  recently  patented 
in  this  country  by  Messrs.  Bdrthel  and 
Holler,  of  Hamburg,  which  ia  said  to  pos- 
sess the  advantage  of  preventing  or,  at  least, 
delaying  oxidation.  The  prooeas  can,  accord- 
ing to  the  patentees,  be  employed  with  special 
advantage  for  tinning  cast-iron  cooking'  nten- 
sils,  household  and  other  implements  of  cast 
iron,  as  the  employment  of  poisonous  enamel 
is  avoided  and  a  much  higher  degree  of  polish 
attained.  The  process  can  also  be  employed 
for  protecting  architectural  or  other  iron 
decorations  frost  rusting  by  the  coating  of  tin 
or  other  metal,  without  detriment  to  the 
sharpness  of  the  form,  as  is  the  case  with  the 
customary  oil  or  bronze  paints.  In  order  to 
produce  a  perfectly  even  ooating  of  tan  on  cast 
iron  the  same  is  first  provided  with  a  thin 
coating  of  chemically  pore  iron  regardless  of 
the  form  of  the  casting.  This  coating  is  pro- 
duced in  galvanic  manner  in  a  bath  composed 
as  follows  :  600  grammes  of  sulphate  of  iron 
FeSO,,  are  dissolved  in  5  litres  of  water,  to 
which  we  add  a  solution  of  about  2,400  grammes 
of  carbonate  of  soda  Ka,CO„  in  6  litres  of 
water.  The  precipitate  of  ferro-oarbonate 
(FeCO,)  resulting  ia  dissolved  in  small  quanti- 
ties in  so  much  concentrated  sulphuric  acid 
until  the  fluid  has  a  green  colour.  The  bath 
is  then  rendered  aqueous  by  adding  about  20 
litres  water.    Blue  litmus  paper  dipped  in  the 


bath  must  assume  a  deep  claret  colour,  and  red 
litmus  paper  remain  unchanged.  The  object* 
to  be  provided  with  a  coating  of  chemically 
pure  iron  are  placed  in  the  bath  opposite  to  the 
anode  of  cast  or  wrought  iron  or  iron  ore,  aid 
both  parts  connected  to  the  corresponding 
poles  of  a  dynamo  machine,  electric  battery,  sr 
other  appropriate  source  of  electricity.  In  a 
very  short  time  the  objects  placed  in  the  bath 
are  covered  with  a  coating  of  iron,  the  thick- 
ness of  which  depends  on  the  duration  lof  the 
action  of  the  bath  or  the  strength  of  electric 
ourrent,  The  coated  objects  are  then  wall 
rinsed  in  clear  water,  dried,  then  painted  with, 
or  immersed  in,  a  solution  of  ammonia  in 
chloride  of  zinc  or  chloride  of  ainc  alone,  and 
then  immersed  in  a  vessel  containing  molten 
tin,  The  tin  adheres  with  great  tenacity  U 
the  prepared  surface,  and  the  surplus  of  tin  out 
be  readily  removed  by  a  brush  or  in  other  maimer. 
If  the  object  to  be  tinned  is  of  such  size  or  so 
complicated  in  form  that  it  cannot  be  readily 
immersed  in  molten  tin,  it  can  be  placed  in  a 
galvanic  tin  bath,  which  can  be  readily  made 
in  any  desired  size,  and  be  provided  with  i 
layer  of  tin  of  desired  thickness,  whioh,  afar 
having  been  painted  either  with  a  solution  of 
chloride  of  sine  or  ammonia  in  chloride  of  liar 
~x>  heated  to  such  a  degree  that  the  tin  ii 
equably  melted  on  to  the  object.  In  lika 
manner  objects  oast  or  made  of  lead  or  othtr 
readily  melting  metal  which  would  loss  their 
form  by  melting  when  immersed  in  molten  tin, 
are,  previous  to  tinning,  provided  with  a  coat- 
ing of  pure  iron,  and  are  then  provided  with  a 
coating  of  tin  in  a  galvanic  bath  aa  mentioned 
above,  without  being  subjected  to  heat  for 
melting  the  layer  of  tin  deposited  on  the  same, 
With  objects  of  wrought  or  rolled  iron,  or 
which  do  not  require  the  before-described 
treatment—  id  etl,  the  production  of  a  coating 
chemically  pure  iron — it  will  be  sufficient  ta 
carefully  clean  the  same  and  paint  them  with 
"  'iition  of  ammonia  in  chloride  of  zinc  or  a 
intrated  solution  of  chloride  of  zino.  Toil 
tinning  process  combines  the  ad  van  tags  ef 
simple  manipulation  and  the  great  durability 
of  the  coating  with  cheapness  of  maim  factors, 
which  is  partially  attained  in  the  saving  in  tin. 


INSTANTANEOUS    SHUTTERS.' 

THOUGH,  in  accordance  with   English  mage,  I 
have  adopted   the  above  title,    I    oertaialj 

posers,"  aa  mora  correctly  describing  tha  aim  sal 

'  ss  already  been  written  on  the  subject  that  it 
'Onld  be  difficult  to  say  anything  vary  noval ;  and 
robably  tha  most  useful  thing  I  ean  do  is  to  state 
inoisely  and  clearly  the  moat  important  mechmi- 
sl  points  to  ba  observed  in  the  construction  of* 
shutter,  and  than  to  addaf Sw  word*  of  description  of 
the  most  important  shatters  in  tha  market,  poaaV 
iug  out  how  far  thsy  agree  with  tha  conditions  latl 
duwn  aa  essential.  Taking  these  In  tha  orfarof 
importance,  thay  may  be  summed  up  as  follows  :— 

1.  Tha  shutter  most  not  shake  the  oamara, 

2.  The  illumination  must  be  equal  all  over  tfcs 

S"  ,te,  or  greater  for  the  foreground  than  tar  til 
tance  and  sky. 

S.  Theshntter  most  1st  through  aa  much  light 
as  possible  during  the  time  it  remaina  open. 
.  mL.  upbore  mmt  be  adjustable  to  Oonstant 
iximattly  known  periods. 
ahattar  mast  be  portable— that  ia  to  say, 
neither  too  heavy,  too  balky,  nor  loo  dslissta  W 
stand  ordinary  rough  usage.  It  ia  oouvenient  that 
"  should  also  serve  for  time  exposures. 
There  an  three  positions  in  whioh  tha  ahattat 
.ay  ba  placed,  and  it  will  be  convenient  to  eon- 
..der  their  respective  advantages  before  dienanral 
the  construction  of  the  shutters  themselves.  Tbea 
ire  (I)  in  plaoa  of  the  diaphragm ;  (2)  imme- 
diately in  front  or  behind  tha  lens  ;  and  (3)  dost 
in  front  of  the  plate.  A  great  advantage  of  the 
first  position  ia  that  it  has  absolutely  no  •fleet  os 
the  eqnality  of  the  Illumination  other  than  a  stop 
"  the  lens  illuminates  evenly  with  fall 
it  Will  still  do  ao  with  any  diaphragm 
It  is,  however,  well  known  to  photo- 
raphsrs  that  with  most  lenses  a  peculiar  aort  of 
jlurring  is  produced,  if  by  accident  a  atop  is  so  in- 
serted as  to  admit  two  pencils  of  light  from  oppo- 
■ite  sides  of  the  aperture,  owing  to  the  oorreetsoa 
of  the  lens  not  being  absolutely  perfect ;  and  this 
effect  must  be  prodnced  in  a  greater  or  leas  degree 
by  abutters  which,  like   the  Grimston  and  savers! 
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other  popular  shutters,  go  and  return  in  the  dia- 
phragm silt.  I  must  own  that  it  is  not  generally 
eroeptible  ;  bat  I  should  expsat  it  eometimee  to 
apparent  In  enlargement!  snd  lantern  ilidei,  n 
a  «ort  of  elight  one-tided  blur.  It  is,  therefore, 
better  that,  the  shutter  jhould  open  neutrally,  and 
it  is  worth  noting  that  tbia  is  practically  acoom- 
pliahed  by  a  simple  drop  shatter  working  in  the 
diaphragm  potition,  since  the  side  of  the  aperture 
which  was  first  to  open  is  also  first  to  close. 
Almost  the  only  objection  to  snob  a  shutter  is  the 
necessity  of  cutting  the  lens  mount  to  let  it  go 
through.  Another  advantage  of  placing  the  shutter 
in  the  position  of  tha  stop  (or  close  alongside  it)  is 
that  here  the  pencils  of  rays  all  cross,  snd  hence 
paaa  through  the  smallest  area  ;  and  the  aperture 
of  the  shutter  may  be  small  and  consequently  light. 
This  not  only  favours  portability,  bnt  lessens  the 
riakof  vibration. 

Tha  second  position  near  the  lent  has  mc 
the  same  advantages,  bnt  in  a  less  degree  ; 

Slires  no  fitting  or  altering  of  the  leut  monol 
easily  applied  and  removed,  and  it  lends  itself 
readily  to  giving  the  sky  a  shorter  exposure 
tha  foreground.     In  this  position  the  shutter 
on  no   account   open   centrally,  unlets  the 
during  whioh  it  is  fully  open  bears  a  very  large 
proportion  to  that  during  which  it  it  opening 
■hatting,  far  the  result  of  placing  a  cap  with  _ 
central  hole  in  front  of  the  diaphragm  (or  behind 
it  J  is  to  out  off  all  light  from  the  edges  of  the  plate 
while  illuminating  the  centre.     A  abutter  attac-  - ' 
to  the  hood  of  the  lens   is  generally  in  the  n 
favourable  position  for  shaking  the  camera  i: 
produce*  any  shook  1 

The  third  position,  immediately  in  front  of 
plate,  is  in  many  retpecta  tha  moat  favourable 
all  ;  but  it  11  probably  the  least  popular,  si 
the  shutter  It  necessarily  large  and  has 
be  speoiallj  fitted  to  the  camera.  It  hat  b 
explained  that  a  shatter  near  the  lent  cuts  o: 
portion  of  light  from  the  whole  of  the  plate  dur 
opening  and  doting,  to  that  a  longer  total  expot 
li   required  than  if  this  was  nut  the  oaie.    ' 

Koial  virtue  of  the  position  dose  to  the  plat, 
t  the  portion  of  the  plate  which  is  uncove 
receives  the  light  from  the  whole  of  the  lens 
the  whole  of  the  time,  and  hence  a  narrow  slit  r 


On   the  o 


.tivelyn! 


only 


.    ,  __  different  poi 

of  the  plate  are  exposed   Bueoeiiively,  it  it  quite 

Stlble  that  the  picture,  though  sharp,  may  be 
torted  by  tho  motion  of  the  object  during  the 
exposure  Thus,  a  horse,  running  in  the  same 
direction  at  the  motion  uf  the  shutter,  would  be 
apt  to  have  its  body  abnormally  drawn  out. 

Leaving  now  the  position  of  the  abutter,  we  may 
dismiss  its  construction.  The  first  and  moat  im- 
portant point  to  insist  on  is,  aa  I  have  said,  that  it 
■mat  not  shake  the  oamert.  With  rapid  (butters 
attached  to  the  camera  this  etn  only  be  prevented 
In  two  wayt:  either  the  moving  part  mm'  " 
'  light  that  it  bean  no  sensible  proportion 
■reitjht  of  the  camera  ;  or  there  must  be  two  parts 
eotions,  to  that  the  ■trains 
:aotly  counterbalance  those 


>  the 


t  perfc, 


which  both  these  conditio: 


d  by  the  otht 
tarrmngement  is  one  i 

One  of  the  oldest,  simplest,  and  in  many  respects 
the  heat  of  shutters  it  the  simple  "drop,"  and  a 
littls  time  tpent  on  it  may  clear  many  points 
featuring  also  on  other  forms.  It  is  extremely  easy 
koxoake,  even  for  an  amateur  optician.  In  ittmoat 
■la. -rotary  shape  it  consists  of  a  slip  of  wood, 
-»,  or  metal,  with  a  hole  in  its  centre,  and 

. ig  in  grooves  in  front  of  or  behind  tho  lens, 

ir  Id  the  diaphragm  position.     When  tat  for  action 
Kha   lower  and  unperf orated  part  closes  the  le: 
■and  in  exposure  it  is  allowed  to  drop  so  that  t 
■aperture  pastes  in   front   of   the  lens,  whioh 
Anally  covered  by  the  upper  end  ;  and  the  expose 
of  course  lasts  while  the  aperture  is  passing. 
long  aa  the  drop  fills  only  nnder  the  influence 
tha  earth't  attraction  it  is  easy  approximately 
calculate   the   time   of   the  exposure,  since   this 
attraction  it  one  of  the  most  constant  of  forces ; 
and  even  if  springs  are   used  to   accelerate  the 
■nation  it  ia  not  difficult  to  estimate  their  force  and 
-their  efteot.     Practically  a  body  may  be  taken  to 
Jail  ni,  of  an  inch  in  the  first  ,'„,  of  a  second  ;  and 
th*  distance  increases  as  the  square  of  the  time. 
Thus,  in  ^  of  a  second   the  body  will  fall  5  x  6 
x  2  "  fo.    It  will  ba  noted  that  theth;ttermovet 
•lowly  at  Erst  and  more  rapidly  aa  it  goes  down, 
aud  consequently  the  covering  of  tha  lent  will  take 
pUoa  more  Quickly  than  the  uncovering  ;  and  if  in 
front  of  the  lent  the  upper  part  of  it  will  be  un- 
•orered  longest  and  the  sky  will  be  more  exposed 
than  the  foreground.     The  longer  the  aperture  in 
tha  shutter,  and  the  lest  obviunt  this  is,  and  the 
effect  is  also  diminished  if  the  shutter  it  propelled 


ii  relaxed.     If  the  shutter  — _. >„ 

the  lent  all  this  Is  reversed,  and  the  sky  gets  less 
than  the  foreground,  whioh    ii  all  right,  —' 


between  the  lenaee  of  a  doublet,  or  in  the  dia- 
phragm position  of  a  tingle  lent,  the  exposure  it 
equal  all  over.  Fumphrey  has  pointed  out  that  the 
speed  of  the  shutter  may  be  much  varied  by  turn- 
ing it  on  the  lens  hood,  so  aa  to  let  tha  drop  descend 
a  dope  instead  of  falling  perpendicularly,  thus  at 
the  tamo  time  diminishing  the  force  and  adding  to 
the  frietion.  H  the  "  drop,"  or  any  shutter  with 
only  one  moving  part,  be  worked  with  a  strong 
spring,  the  "kick  baok"  ia  enough  seriously  " 
shake  tbe  camera.  The  lighter  the  camera  and  tl 
heavier  the  abutter  the  more  this  will  be  tha  cat 
till,  if  we  suppose  a  shutter  the  same  weight 
tbe  camera,  and  both  at  liberty  to  move,  both 
wonld  move  an  equd  distance  in  opposite  dim 
tions.  The  shaking  of  the  camera  may  be  pn 
vented  by  having  two  shutters  moving  in  oppotit 


.and  a 


in  id* r 


is  tbst  first  suggested  by  Mr.  Kotun,  in  which 
"drop"  consists  uf  a  band  of  thin  leather  wi 
two  apertures,  which  is  patted  Over  a  roller  so  tt 
as  one  end  of  it  goes  down  the  other  goat  up,  a 
the  apertnret  pass  each  other  in  the  opening  of  t 
lens.     In    the    original    Noton    shutter   the   ba 

silk  tbreadt  attached  to  the  tndt  of  the 
leather  band,  while  other  modifications,  such  at 
Sands  and  Hunter's,  have  been  devised  in  which 
the  band  is  actuated  by  a  spring.  This  form  is 
excellent  in  tha  diaphragm  position  ;  but  in  front 
of  or  behind  the  lens  it  cuts  off  the  light  from  the 
edges  of  the  plates.  In  this  position  it  is  better  *" 
have  no  apertures  but  two  solid  shutters,  one 
whioh  opens   the  len*  at   it  rites,  and   the  other 

i  Mr. 
Forrsat's  "Una-ratio"  shutter.  The  Kershaw 
may  alto  be  regarded  as  a  flexible  drop  shutter,  and 
consists  of  a  mackintosh  clutb  band  with  a  very 
long  aperture  working  on  a  spring  roller  like  a 
railway-carriage  blind.     I   have  not  found  this  to 

potaras  for  the  entailer  eiaa  of  lest  than  the 
seventieth  of  a  second  when  fully  wound,  and  the 
opening  is  so  long  that  during  almost  the  whole  of 
this  time  the  full  light  is  admitted.  Its "  " 
shutters,  like  the  Lancaster  and  many  othei 
be  regarded  as  "drops,"  and  are  very  compact; 
bnt  unless  the  rotating  part  is  light  and  well- 
balanced  they  give  a  very  appreciable  shake  when 
worked  fait,  from  tha  centrifugal  force  of  the  un- 
balanced portion.  When  balanced,  the  forces  nY 
counteract  each  other,  exoept  a  slight  rotary  shock 
at  starting.  Linoastei's  shutter,  when  work  ' 
tbe  diaphragm  position,  gives  practically  equi 
pinore  to  the  whole  plate.     If  worked  in  front  of 

quired,  by  the  form  of  aperture  ;  but,  if  used  for 
doublet  leases,  it  cuts  off  the  corners  of  the  view 
unless  of  rather  unwieldy  dimensions. 

"  Oo-and-return "  shutters  in  front  of  the  leni 
are  very  compact,  and  give  good  exposure  to  the 
foreground,  but  more  or  lest  shook  ia  unavoidable 
from  the  revertal  of  motion  at  the  most  critical 
point  of  the  middle  of  the  exposure.  Perken  and 
Rayment  have  lent  me  for  exhibition  thc.il 
"  Plunge  "  abutter,  a  vary  pretty  one  of  this  tort,  it 
whioh  the  shock  mutt  be  small  from  tha  lightneti 
of  tbe  moving  part ;  and  there  it  mother  and  verj 
simple  form,  which  waa  described  in  one  of  the 
Year  Books,  and  which  it  worked  by  an  elastic 
band.  It  wonld  not  be  difficult  to  avoid  the  thock 
of  this  shutter  by  adding  a  dide  between  the  hood 
and  the  shutter  frame,  to  that  the  whole  could 


■a  frame  with  a  flexible 
leather  curtain. 

-  Besides  the  Koton  shutter,  there  are  others 
which  have  a  balanced  motion  and  central  opening, 
and  which  are  consequently  belt  adapted  for  the 
diaphragm  position.  Of  these  W dilation's  "Dia- 
phragmatic ia  an  excellent  example,  whioh — 
thanks  to  the  kindness  of  the  makers,  Messrs. 
Eidsfortb  and  Hndford — T  am  able  to  show  you 
The  opening  and  closure  are  effected  by  two  light 
metal  segments  moved  in  opposite  directions  by  a 
spring,  ao  that  any  shook  is  practically  perfectly 
balanced,  while,  bavin  w  long  apertures  in  proportion 
to  the  (lie  of  the  diaphragm,  the  proportion  of  light 
admitted  ia  very  good.  The  speed  of  the  shutter  is 
controlled  by  a  friction  brake,  which,  owing  to  its 
excellent  workmanship,  is  said  to  give  very  con- 
stant results,  and  the  stops  may  be  altered  by 
simply  turning  a  milled  head.  To  avoid  cutting 
the  mount  of  tho  lens  the  lenses  are  screwed  into 
the  case  of  the  shutter,  whioh  replaeee  tbe  original 
tube,  and  great  care  it  taken  in  construction  to 
ivoid  all  risk  of  disturbing  the  centring  of  the 
lombinstion,  which  is  a  weak  point  of  some  other 
shutters  on  this  principle. 

Mr.  Ddlmeyer  hat  just  invented  a  shutter  which 
.  perfectly  central  and  balanced,  and  which 
actually  works  inside  the  lens  tube,  thus  avoiding 
all  risk  of  this  kind.  Though  slightly  different  in 
details.  I  shall  describe  it  most  intelligibly  as  an 
"  Iris     diaphragm  of  four  leaves,  which  ia  worked 


Dallmeyer 
-'■"-nshnt 
e  of 


n    projecting    through  the    tube.    Mr. 

is  still  engaged  in  perfecting  the  details 

lint  when  completed  it  will  cettainlv 

most    perfect  in  the  market,  both 


f  excellent  work  h» 


theoretically  and  prsi 

A  abutter  with  wbiel 
been  done  la  the  "Phoenix"  or  "1'namom" 
shutter,  first  introduced  by  Messrs.  Reynolds  and 
Branson,  of  Leeds,  in  which  tbe  opening  is  effected 
by  a  flap,  which  liberates  a  drop  which  descends 
and  closes  the  lent.  The  shutter  at  its  best  waa  a 
little  uumbroue,  and  not  capable  of  very  rapid  ex- 
posures, though  I  have  seen  a  vary  fair  photograph 
of  flying  aeagullt  taken  with  it ;  but  it  hat  now  had 
so  many  contrivances  and  complications  added  to 
the  original  that  1  confess  I  should  myself  prefer  a 
simpler  form,  especially  ss  I  think  that  a  light  llnp 
will  practically  accomplish  at  much. 

The  regulation  of  the  speed  uf  shutters  is  diffi- 
cult to  do  satisfactorily  merely  by  varying  the 
tension  of  a  spring,  or  by  adding  elastic  binds 
(which  are  always  to  be  avoided  became  ibty  vary 
to  rapidly  in  strength).  We  can  only  double  the 
■peed  of  the  shatter  by  increasing  the  power  four- 
fold ;  or,  more  mathematically,  the  force  it  propor- 
tioned to  the  square  of  the  velocity,  and  if  one 
elastic  band  gives  an  exposure  of  /,  second,  font 
stretched  to  the  tnme  degree  will    he  needed  to 

Thus' it  happens  that  nn  great  range  of  exposure 
can  be  got  by  merely  adding  bands  or  tightening 
springs,  since  inch  large  variations  of  power  are 
required  to  produce  moderate  changes  of  velocity, 
and  recourse  moat  be  bad  to  friction  in  tome  form 
to  reduce  the  speed  for  slow  exposures.  It  is  prac- 
tically impossible  to  get  a  constant  friction  between 
solids,  and  there  is  an  element  of  uncertainty  in 
all  ah  utters  slowed  by  brakes  pressing  on  a  moving 
part.  A  happy  thought  of  Mr.  Sewman  was 
to  utilise  the  American  pneumatic  door-check 
principle  to  control  a  shatter.  In  this  case 
a  piston  works  in  a  cylinder,  the  top  of 
which  is  covered  with  a  cap  with  holes  of 
graduated  size,  corresponding  to  the  required  ex- 
out  of  the  cylinder  aa  tbe  plunger  guea  up  and 
down.  The  special  furm  of  shutter  now  on  the 
market  bee  some  faults  inseparable  from  nil  to 
■nd-fro  shutters  ;  bat,  as  records  regularity  uf  ex- 
posure, it  it  prubably  one  of  the  best,  as  air  oau- 
not  wear  smooth  like  a  brake,  and  its  friction  in 
pasting  through  a  given  hole  it  practically  con- 
stant. Another  very  simple  and  satisfactory  ap- 
plication of  fluid  friction  to  check  a  shutter  is  that 
of  Kershaw,  who,  by  sticking  a  card  into  the 
spindle  of  the  roller  on  which  the  screen  winds, 
forms  a  fan,  which  reduces  the  velocity  by  a  quite 
constant  amount.  Light  flap  shutters,  when  work- 
ing with  a  weak  spring,  are  greatly  checked  in  the 
same  way  by  the  resistance  of  tha  air,  so  that  by 
diminishing  the  power  it  is  posssible  to  reduce  the 
speed  more  than  in  most  other  types  of  shutter, 
and  the  air  greatly  cushions  tho  shock.  This  form 
of  shutter  may  also  be  made  to  give  what  shock  It 
does  produce  straight  back  against  the  camera,  to 
that,  considering  its  convenience  as  a  hand-ex  poser, 
it  ii  a  very  useful  shutter  for  moderate  apeeda. 

I  must  not  omit  to  mention  that  variant 
ehnttera  are  in  the  market  which  regulate  the  ex- 
posure by  a  train  of  clockwork — auch,  for  instance, 
at  Addenbrooke 'a  and  Hoot's.  Each  of  these  first 
sets  free  a  shutter,  which  unoloses  the  aper- 
ture, and  *a  the  train  reaches  a  given 
point    a    second    shutter    is    liberated   to  close 


itriking   mac] 


just  as   an   alarum   clock  liberates 


If  .- 


accurately made,  and  the  moving  parts 

are  balanced  or  to  light  at  to  avoid  vibration,  tbty 
will  perform  well ;  bet  their  necessarily  high  oott 
moat  always  be  ■  bar  to  their  extended  use. 

Altogether  there  is  room  for  further  invention  in 
the  timing  of  shutters,  whioh  is  just  aa  important 
as  the  timing  of  longer  exposures.  The  great  point, 
however,  it  to  ute  a  shutter  which  may  ba  trusted 
to  give  the  same  exposure  every  time  it  is  set  to  the 
same  tension,  snd  to  know  approximately  what 
that  time  ia  in  each  cue.  Many  ways  have  been 
proposed  for  measuring  tha  speed  of  shutter*,  all 
more  or  last  troublesome  and  difficult.  Probably 
the  simplest  it  that  proposed  in  principle  by  ilr. 
Albert  Scott,  in  whieh  a  plate  ia  exposed  through 
the  shatter,  and  again  at  a  greater  distance,  to  the 
tame  source  of  light,  for  the  time  giving  an  equal 
amount  of  density  on  development,  1  manage  it 
in  this  way  :  In  the  Grit  place  I  cover  a  dark  slide 
with  a  pieoe  of  card  covering  all  but  a  strip  down 
the  centre  of  the  plate,  and  at,  say,  10ft.  from  a 
batswing  gas-burner  turned  to  give  a  Same,  say, 
2  in,  wide.  I  expose  successive  portions  from  on* 
to  ten  second!  by  drawing  tbe  slide  ont  about  a 
jin.  for  etch  tick  of  a  clock.  I  then  take  another 
piece  of  card  twice  the  length  of  the  tlhle,  aud 
cementing  on  a  bung  tbe  tame  size  aa  my  lens  hood, 
to  take  the  shutter,  I  cut  a  bole  through  it  and  the 
card,  say  Jin.  by  l  in.,  and  fold  the  card  over  the 
slide  so  that  this  hole  will  come  on  the  part  uf  the 
plate  which  in  the  previous  exposure  bad  been 
covered,  while,  by  pushing  tha  dide  aLioo.  *fe» 
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•aid,  which  it  secured  to  it  by  elastic  bands,  a  oon- 
aiitlirable  nurab*r  of  *xpoBnr«a  can  be  mule  on  on* 
plat*.  Now,  nuking  these  exposures  with  the 
abutter  at  ■  oerefully-meainred  foot  from  the  umi 
Bun*,  and  re  mem  bflriug  that  tho  intensity  of  the 
light  varies  u  the  iquaro  of  the  distanoe,  ws  bavs 
ecu*  to  develop  the  whole  plate,  end  uniting  in 
half  for  easier  comparison,  to  find  which  of  the 
tvpoeum  giTS  the  lane  density,  and  for  every 
second  of  the  time  exposures  we  Iisto  100th  second 
•f  the  shutter.  Of  oonne  the  site  of  the  name 
Out  be  regulated  M  a*  to  bit*  exposures  whioh 
•an  be  wall  compared,  and  if  the  plat*  can  be  ex- 

rid  at  Hft.  2in,  instead  of  10ft.,  two  seconds  mar 
counted  to  lOfltb  instesd  of  on*.  Though  thia 
method  i>  not  oapabl*  of  very  exsot  results,  they 
■re  dependable  as  far  a*  they  go,  and  that  i*  quite 
far  enough  for  the  practical  purposes  of  the 
photographer,  who   realty  only  want*  to  compare 


Valley  patented  a  form  of 
machine  whioh  was  also  designed  for  telegraph 
working. 

Id  186J   .___ 
Germany   by  Toepler 

1866    Bertaeh  invented  a  machine,  hut  not 

of  the  multiplying  type;  and  in  1867  Sir  William 
Thomson  invented  the  form  of  machine  shown  in 
Fig.  2,  whioh,  for  the  purpose  of  maintaining  a 


ELECTRICAL    INFLUENCE 
MACHINES.' 

I  HAVE  the  hononr  this  evening  of  addressing 
a  few  remarks  to  yon  npon  the  subject  of 
Influence  machines,  and  the  manner  in  whioh  I  pro- 
JKne  to  treat  the  subject  it  to  state,  a*  shortly  a* 

■raids  to  point  out  the  prominent  character  iatioe 
of  th*  later  and  mar*  commonly  known  machines. 
The  diagrams  upon  the  screen  will  assist  the  eye 
to  the  general  form  of  the  typical  machines;  but 
I  fear  that  want  of  time  will  prevent  me  from 


which  produced  electrical  charges  by  influence  or 
induction,  and  fallowing  this  the  great  Italian 
scientist,  Alexander  Volts,  in  1S75  gav*  the  elaotro- 

Shorus  the  form  whioh  it  retains  to  the  present 
ay.  This  apparatus  may  be  viewed  as  containing 
the  germ  of  the  principle  of  all  influence  machines 
yet  constructed. 

Another  step  in  the  development  wis  the  in- 
vention of  the  doubler  by  Bannat  in  1786.  He 
constructed  metal  plate*  which  war*  thickly  v;ir- 
nithsd,  and  were  supported  by  insulating  handle*, 
and  whioh  were  manipulated  u  u  to  increase  a 
■■tall  initial  charge.  It  may  be  better  for  me  to 
hen  explain  the  process  of  building  up  aa  increased 
charge  by  electrical  influence,  for  the  same  prin- 
ciple holds  in  all  of  the  many  form*  of  influence 

Thia  Volt*,  eleotrophorus,  and  the**  three  black- 
boards will  serve  for  the  purpose.  I  first  excite 
the  eleotrophorus  in  the  usual  manner,  and  you  see 
that  it  then  influences  a  charge  in  it*  top  plate  ; 
tho  charge  In  the  resinous  compound  is  known  a* 
negative,  whil*  the  charge  induced  in  its  top  plat* 
i*  known  as  positive.  I  now  show  yon  by  this 
*ieotrosoope  that  these  charges  are  unlike  in 
character.  Both  charges  are,  however  small,  and 
Bennet  used  the  following  system  to  increase  them, 
i  Let  these  three  boards  represent  Bennet'*  three 
plates.  To  plats  No.  1  he  imparted  a  positive 
charge,  and  with  it  hi  induced  a  negative  charge  in 
plat*  No.  2.  Then  with  plate  Mo.  2  h*  induced  a 
positive  charge  in  plate  No.  3.     He  tbsu  plaaed  the 


In  1787  Carvallo  discovered  the  T*ry  important 
fact  that  matal  plats*,  when  inaulaud,  always 
acquire  slight  charges  of  electricity.  Following 
up  those  two  important  discoveries  of  Bennet  and 
Carvallo,  Nicholson,  in  1788,  constructed  an  appa- 
ratus having  two  discs  of  metal  insulated  and  fixed 
in  the  same  plane.  Then,  by  means  of  a  spindle 
and  handle,  a  third  disc,  also  insulated,  was  made 
to  revolve  near  to  the  two  fixed  discs,  mstallic 
touches  being  fixed  in  suitable  positions.  With 
this  apparatus  be  found  that  small  residual  charges 
might  readily  be  increased.  It  is  in  thia  simple 
apparatus  that  w*  have  the  parent  of  influence 
machines,  and  as  it  is  now  a  hundred  years  since 
Niebolson  described  this  midline  in  the  Phil. 
Tram.,  I  think  it  well  worth  showing  a  large  sUed 
Nicholson  machine  at  work  (Fig.  1). 

In  ISSS  Ronald*  desoribed  a  machine  in  whioh 
Che  moving  disc  was  attached  to,  and  worked  by, 
the  pendulum  of  a  clock.  It  was  a  modification 
•f  Nicholson'*  doubler,  and  he  used  It  to  supply 
electricity  for  telegraph  working.  For  some  years 
after  these  machines  were  invent*!  no  important 
advance  appear*  to  have  been  mad*,  and  I  think 
thia  may  he  attributed  to  the  great  discoveries  in 
galvauio  electricity  which  were  made  about  the 
commencement  of  this  century  by  Galvani  and 
Volts,  followed  in  1831  to  1857  by  ths  magnificent 
discoveriea  of  Faraday  in  electro  -  magnetiam, 
electro-chemiatry,  and  electro-optic*,  and  no  real 
improvement  was  made  in  influence  machines  till 


inl  li 


i  Ley  den  jar 


eedingly 


*Tbt 


•red  befere  the 


The  Carre*  machine  waa  invented  in 
1883  the  Voas  machine  was  introduced,.     .. 

e  the  latter  has  found  a  place  in  many  labor. 
ea.  It  closely  resembles  the  Varley  maohii 
appearance,  and  the  Toepler  machine  in  ooi 

n  condensing  this  part  of  my  subject,  I  hai 

to   omit  many  prominent  name*  and  tnu< 

., .[resting  subject  matter,  but  I  must  stats  thi 

in  placing  what  I  have  bsfors  vou,  many  of  my 


plats  being  fixed.  The  fixed  plate,  as  you  ■ 
so  much  cut  away,  that  it  is  very  liable  to  b 
age.  Paper  inductor*  are  fixed  upon  the  bs 
it,  while  opposite  the  inductor*,  and  in  fro- 
the  revolving  piste,  are  comb*.  To  work 
machine  (1)  a  specially  dry  atmosphere  ii  reqa 
(:■  an  initial  charge  isnecesaary  ;  (3)  when  at 
the  amount  of  electricity  passing  through  th 
minals  is  grest ;  (4)  the  direction  of  the  com 
apt  to  reverse  ;  (5)  whan  the  terminals  are  o| 
beyond  the  sparking  disTance  the  exciw 
rapidly  di*a  away;  (6)  it  does  not  part  witl 
.■!i.-.ri.[tv  from  either  of  the  terminals  siaglj 
It  has  no  metal  on  the  revolving  plates,  bo 
metal  contacts;  tbe  electricity  is  oolleote 
oomba  whioh  take  the  place  of  brashes,  sod 
the  break  in  tho  connection  of  thia  circuits 
supplies  a  current  for  external  nee.  Os 
point  I  oannot  do  better  than  quote  an  a 


Fig.  4. 


of  8ir  William  Tbomson's  "  Psp- 
as  and  Magnetism,"  which  I 
oslsbra'ed  electric  machine,  » 
logons  in  principle  to  Vsrl*] 
i  uolieve,  a  descendant  of  Niche] 
Its  great  power  depends  npon  th*  aboliik 
Holts  of  metallic  earriera  and  metallic  umk< 
break  contacts.  It  differs  from  Varlty  a  and 
by  leaving  ths  inductors  to  themselves,  and 
the  current  In  the  coon  eating  us." 

In  raspsot  to  the  second  form  of  Hoi"  m* 
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(Fig.  *)  I  bin  v*ry  little  information,  for  since  it 
ill  brought  to  my  notice  nearly  ill  yean  ago  I 
have  not  MM  able  to  find  either  one  of  the  mi- 
chine*,  or  any  person  who  had  seen  one.  Ai  will 
be  Hen  by  the  diagram,  it  bat  two  discs  revolving 
in  oppotite  directions,  it  has  no  metal  ho  tori,  and 


d  for  the  te 


Utogether  I  can 


Mar,  ____,  .._... 

the  purpose  of  dtmonstrttion   I  would  rather  be 
without  »ii  oh  mtohinet." 


.._.  p  in  multiple  form, within 
sraitebly  constructed  glau  etui ;  but  when  ao  made 
°P  ?re*t  difficulty  haa  been  found  in  keeping  eaoh 
of  the  many  plates  to  a  like  excitement.  When 
differently  exoited  the  one  act  ol  platea  furnishsd 
positive  electricity  to  the  eomb,  while  the  next  aat 
of  plate*  gam  negative  electrioity— M  a  oonie- 
qntnoe,  no  eleetrioity  passed  thi  terminals. 

To  overcome  this  objection,  to  dlipenae  with  the 
dangerously  cot  platea,  and  alio  to  better  neutralise 
the  revolving  plate  throughout  ita  whole  diameter, 
I  nude  a  large  machine  having  IS  discs  2ft.  Tin 
In  diameter,  and  in  it  I  inserted  plain  reotengulai 
•lip*  of  glaaa  between  the  discs,  which  might 
readily  be  removed  ;  theae  slip*  carried  the  papei 
inductors.  To  keep  all  the  paper  inductor*  on  one 
aide  of  the  machine  to  ■  like  excitement,  I  con 
Booted  them  together  by  a  metal  wire.  The  ma- 
chine to  made  worked  splendidly,  and  your  lata 
■eeretary,  Hr.  Spottiiwoode,  lent  on  two  ocoaaiona 
to  take  note  of  my  successful  modifications.  The 
machine  ii  now  ten  year*  old,  bnt  etill  worka  splen- 
didly. I  will  .how  yon  a  smaller  aiied  one  at  Work. 

The  next  machine  on  which  I  make  observation! 
ii  the  Carre*.    (Fig.  6).    It  oonaiata  eaaentially  of 


IV**  near  to  the  excited  plate  of  a  friotlonal 
whine,  while  at  the  opposite  end  of  the  diameter 
a  atrip  of  inanlating  material,   opposite 


o  opposite  t 


xcited  a 


i  plate,  ai 


which  the  terminals  are  metallically  connected  ;  thi 
machine  worka  well  in  ordinary  atmosphere,  and 
Mrtainly  it  in  many  weyt  to  be  preferred  to  the 
aiinplt  frictional  machine.  In  my  experiment! 
with  it  I  foond  that  the  quantity  of  electricity 
might  be  more  than  doubled  by  adding  a  segment 
of  glaaa  between  the  amalgam  cushions  and  the 
revolving  plate.    The  current  in  thit  type  of  ma- 

Tba  You  machine  bas  one  fixed  plate  and  one 
revolving  plate.  Upon  the  fixed  plate  are  two 
inductors,  while  on  the  revolving  plate  are  til 
circular  Barrieri.  Two  brnshet  receive  the  first 
portion*  of  the  induced  chargea  from  the  carriers, 
which  portions  are  conveyed  to  the  inductors.  The 
combe  collect  the  remaining  portion  of  the  indnoed 
charge  for  use  aa  an  outer  circuit,  while  the  metal 
rod  with  it*  two  brushes  neutralises  the  plate  sur- 
faca  in  a  line  of  its  diagonal  diameter.  Wt.en  at 
work  it  supplies  a  considerable  amount  ut  elea- 
trioity.  It  is  aelf-ixeiting  in  ordinary  dry  .tmo- 
tphere.  It  freely  parte  with  ita  electrioity  from 
either  terminal ;  bat  when  ao  used  the  current 
frequently  changes  ita  direction,  henof  there  la  no 
certainty  that  a  full  charge  hat  been  obtained,  nor 
whether  the  charge  it  of  positive  or  negative 
electricity. 

I  next  com*  to  the  type  of  machine  with  which 
I  am  mora  closely  associated,  ant.  I  may  preface 
my  remark*  by  adding  that  the  'invention  sprang 


aolely  from  my  experience  gained  by  constantly 
using  and  experimenting  with  tbe  many  electrical 
machine*  which  I  poaaetied.  It  waa  from  these  I 
formed  ■  working  hypothetic  which  led  me  to  mike 
the  email  machine  now  before  you.  The  machine 
it  unaltered.  It  exoited  itself  when  new  with  the 
first  revolution.  It  ao  fully  aatitfied  me  with  its 
performance  that  I  had  four  othen  made,  the  fint 
of  which  I  presented  to  thit  Institution.  I'-  — 
strnotion  it  of  the  simplest  character.  Tl 
diioa  of  glut  revolve  near  to  each  other, 
oppotite  directions.  Each  disc  carries  matallio 
lectori ;  eaoh  diao  haa  it*  two  brnshet  supported 
by  metal  rodt,  the  rodt  to  the  two  platet  forming 
an  angle  of  90°  with  eaoh  other.  The  external 
cirouit  is  independent  of  the  bruihee,  and  it  formed 
by  the  combs  and  terminals. 

The  machine  is  self -exciting  under  all  conditions 
of  atmotphere,  owing  probably  to  each  plate  being 
influenced  by,  and  influencing  In  turn  ita  neigh- 
bour, hence  there  it  the  minimum  turf  ace  for  leak- 
age. When  exoited  the  direction  of  the  current 
never  changes ;  thil  circumstance  it  due  probably 
to  the  circuit  of  the  metallic  lectori  and  the  make- 
and-braak  oontacti  always  being  closed,  while  the 
combs  end  tbe  external  circuit  are  supplemental, 
and  for  external  nee  only.  The  quantity  of  elec- 
tricity it  very  large  and  the  potential  high.  When 
suitably  arranged  the  length  of  tpark  produced  ii 

equal  to   nearly  the  radios  of  the  disc.    I ' 

nude  them  from  Sin,  to  7ft.  in  diameter, 
equally  satisfactory  result*.  Tbe  diagram  (Fig.B) 
thowt  the  distribution  at  the  electricity  upon  the 
plate  surfaces,  when  the  miohine  it  fully  excited, 
The  inner  circle  of  signs  corresponds  with  the 
electricity  upon  the  front  surface  of  the  diic  Tbe 
two  circlet  of  tigna  between  the  two  black  rings 
refer  to  the  electrioity  between  tbe  discs,  while  tbe 
outer  circle  of  ligni  corresponds  with  the  electricity 
upon  the  outer  anrfaoe  of  the  back  dita.  The 
diagram  it  the  result  of  experiments  which  I  can- 
not very  well  repeat  here  this  evening;  bnt  in 
support  of  the  distribution  shown  on  the  diagram 
I  will  show  you  two  ditci  at  work  mad*  of 
flexible  material,  which  when  driven  in  one  dire. 
tion,  close  together  at  the  top  and  bottom,  while  in 
the  horizontal  diameter  they  are  repelled.  When 
driven  in  the  reverie  direction  the  oppotite  action 
takes  place. 


givtt  inferior  results  to  the  simple  discs,  and  is 
complicated  to  adjust.  Yon  notice  I  neither 
use  nor  recommend  vulcanite,  and  It  it  porhaps 
well  to  caution  my  hearert  against  the  me  of  that 


I  have  now  only  to  apeak  of  theio  larger  muhinei. 
Tbty  art  in  all  reepeott  made  np  with  the  tame 
platet,  tectort,  and  brushes  aa  were  nted  by  me  in 
the  tint  experimental  machines,  but  for  con 
venienoe  sake  they  are  fitted  in  numbers  within  a 
gltsi  case.  Thit  machine  haa  eight  platea  of 
5ft.  4in.  diameter  ;  it  haa  been  in  the  possession  of 
the  Institute  for  about  three  yein.  Thit  large 
itchine,  which  hit  been  made  for  thil  lecture,  hit 
velvt  discs,  etch  2ft.  Gin.  in  diameter.  The  length 
of  spark  from  it  is  13  jin.  During  the  construction 
of  the  machine  every  care  wet  taken  to  tvoid 
electrical  excitement  in  any  of  itt  parti,  and  after 
itt  completion  several  friends  wire  present  to 
witness  the  fitting  of  tbe  brushes  and  thi  first 
start.  When  all  was  ready  the  terminali  were 
connected  to  an  electroscope,  and  the  handle  waa 
d  to  slowly  that  it  occupied  thirty  seconds  in 
uiuviog  one-half  revolution,  and  at  that  point 
violent  excitement  appeared.  The  machine  haa 
now  been  standing  with  ita  handle  itonred  for 
about  eight  hours  ;  no  excitement  le  apparent,  but 

atillitmay  not  be  abiolntely  inert;  of  th'" L 

one  present 


thit  eleetraeoope,  and  then  move  th*  handle 
slowly,  to  that  yon  may  tee  when  the  excitement 
commences  tnd  judge  of  itt  abiolntely  reliable  be- 
haviour ae  an  instrument  for  public  demonstra- 
tion. I  may  tay  that  I  have  never  under  any  con- 
dition found  thil  type  of  machine  to  fail  in  ill 


I  now  propose  to  show  yon  the  beautiful  appear- 
ances of  the  discharge,  then  the  length  of  sparks, 
which  appear  to  be  almost  continuous,  and  then, 
in  order  that  you  may  judge  of  the  relative  capa- 
bilities of  each  of  these  three  machines,  we  will 
work  them  all  at  the  same  time.  The  luge  fric- 
tional miohine  which  it  in  use  for  thit  oompirjiau 
belongs  to  thil  Institution.  It  wis  nude  for 
Napoleon  in  1828,  and  its  great  power  il  to 
well  known  to  yon  that  a  better  standard 
could  not  be  desired.  Thete  five  Ley  den 
jut  are  of  equal  size;  I  will  connect  one  of 
them  only  to  the  large  frictional  machine,  while  I 
connect  two  jara  to  each  of  the  two  large  machines 
of  the  influence  type.  The  difference  in  power  of 
the  meahines  ii  then  lean  to  be  very  marked.  The 
exhibition  may  be  considered  ae  a  miniature 
thunderstorm  with  elmoitno  intermission  between 
the  lightning  flashes. 

In  conclusion,  I  may  be  permitted  to  lay  that  it 
ii  fortunate  I  had  not  read  the  opinions  of  Sir 
William  Thornton  and  Pro!  Holti,  as  quoted  in 
thi  earlier  part  of  my  lecture,  previous  to  my  own 
practical  experiments.  For  had  I  read  loch 
opinion!  from  inch  authorities  I  should  probably 
have  accepted  them  without  putting  them  to  prac- 
tical test.  At  the  matter  stands,  I  have  done  those 
things  which  they  laid  I  ought  not  to  have  done, 
and  I  have  left  undone  those  things  which  they 
said  I  ought  to  have  done,  and  by  to  doing  I  think 
you  mutt  freely  admit,  that  I  have  produced  an 
electric  generating  machine  of  great  power,  and 
have  placed  in  the  hands  of  thi  physicist,  for  the 
purpoeee  of  public  demonstration,  or  original  re- 
search, an  lnitramant  more  reliable  than  anything 
hitherto  produced. 


BOAP-BUBBLE  SOLUTIONS  AID  A 
SLIDE  FOR  OBBERVINOr  BOAP- 
BUBBLE    FILMS." 

*   SIMPLE   means    for  thowing  sosp-films,  by 

'*  of  thi  mioroecope,  may  consist  of  a 

wood  (Bin.  by  lin.),  or 

.  plate  scoured  to  it.  T 
have  one  end  bent  upward  from  tl 
angle  of  4o°,  and  have  a  square  hole  through  it. 
The  film  increase*  in  brilliancy  as  it  growl  thin. 
The  light  should  be  thrown  on  the  film  from  above. 
to  that  the  beam  will  be  reflected  up  the  tube  of. 
tbe  instrument.  The  proper  angle  can  readily  be 
found  by  trial. 

Following  are  some  directions  for  making  soap- 
bubbles  :— 

I.  Shave  Marseille*  (Castile)  soap  and  dry  tho- 
roughly in  ths  inn  or  on  a  itove. 

II.  Pot  the  dried  ihavingi  of  soap  in  a  bottlt 
with  alcohol  of  exactly  80  per  cent,  strength 
(specific  gravity  0-866),  sufficient  to  form  a  tato- 
rtted   solution    at    60°    Fahr.,  the  solution  than 


marking  74s  on  the  eenteeimal  alcoholometer,  with 
a  density  of  0880.  The  solution  mutt  be  made 
cold,  at  warm  alcohol  would  dissolve  too  much 
soap,  and  the  solution  would  solidify  when  cool. 

III.  Make  t  mixture  of  glycerine  tod  water,  so 
ae  to  mark  I7'l"  Baume',  or  nave  a  density  of  I'D* 
at  68°  Fahr.  Thit  solution  can  be  made  of  equal 
parti  of  the  most  concentrated  glycerin*  and 
water,  and  it  it  well  to  heat  the  solution  in  a  water 
bath. 

.  To  make  the  final  solution,  take  100  parte, 
_„  Jlume,  of  the  glycerine  solution  (III.)  to  2a 
part*  of  the  soap  solution  (II.),  mix  and  boil  tor 
expel  alcohol.  When  cool,  poor  into  a  graduate 
and  add  water  to  equal  100  volumes.  Then  filter 
several  timet  to  remove  oleatc  of  lime.  Common 
glyoerine  it  apt  to  mtkt  thi  solution  turbid  on 
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.... je  regulated  by  the  tightness  of  the 

n  the  funnel.  Soap  bubbles,  not  more  than 
iin.  id  diameter,  end  mpported  on  a  tripod  under 
sfcaU^luM,  ire  slid  to  last  for  an  hoar.  The  pre 
paration  is  editable  fur  Plateau's  experiment*  with, 
thin  61mi,  icap  bubblei,&o. 

Plateau!  soap-bubble   iolntion    in    prepared  aa 

Dissolve  one  part  of  Marseilles  soap  in  10  parti 
of  water  (rain  or  distilled;,  which  may  be  warmed. 
When  oool,  filter  through  very  porous  filter  paper 
and  add  Price's  glycerine  in  the  proportion  of  11 
parts  of  glycerine  to  15  parte  of  the  soap  eolation. 
Slink  e  thoroughly,  and  allow  tha  solution  to  stand 
far  seven  days  where  the  temperature  will  not  fall 
below  67°  Fshr.  Then  cool  to  87'  Fahr.  and  filter, 
keeping  a  bottle  of  ice  in  the  funnel.  The  first 
parts  filtered  should  be  refiltered,  using  very  porous 

Hal  brook's  brown  oil  lilk  soap,  or  hie  Gallipoli 
soap,  and  Sheering  and  Olats's  glycerine  work  very 

Long  standing  and  decantation  from  aediment 
may  tnke  the  place  of  the  second  filtration.  After 
all  the  troublu,  the  mixture  may  not  give  vary  good 
res  alt). 

formed  by  acoi_r ,____ 

glycerine.    Bubbles  Zft.  in  diameter  may  be  blown, 
and  bubbles  have  been   kept,  under  glass,  for  48 

A  good  and  easily-prepared  solution  may  be  made 
by  shaving  -lox.  of  Marseilles,  or  better,  of  pnre  oil 
aeap,  and  placing  it  in  a  quart  of  dietilled  or  rain- 
water. Shake  until  a  saturated  solution  is  formed, 
and  let  it  aettle  for  a  few  bourn.  The  solution 
should  then  be  clear.  If  otherwise,  poor  off  the 
water,  and  add  freah  water  to  the  lame  eoap  and 
try  again.  To  the  clear  solution  add  about  one- 
half  the  quantity  of  glycerine  that  is  absolutely 
pnre.  The  presence  of  the  least  quantity  of  acid 
in  the  glycerine  is  fatal  to  good  molts,  and,  there- 
fore, it  ie  recommended  that  for  any  soap-bubble 
iolntion  the  ingredient!  be  the  but  and  purest 
obtainable,  and  that  chemically  pare  glycerine  be 
■ted.    It  casta  about  76  oenti  per  pound. 


STEAM  BETWEEN  SCRAPED  8BE- 
FACI9  :  BRAHDOH'S  PISTON 
PACKIHQ. 

AS  the  principle  of  the  creeping  fluid  is  not 
well  understood,  and  ii  even  emphatically 
denied  by  some  engineer!,  the  apparatus  ahown  in 
the  accompanying  sectional  cut  was  constructed 
fur  the  purpose  of  ihuwiog  the  force  ""   ' 


Brandon,  3U0,  Eleve 


It  cc 


of   t. 


and  bolted  to  the  bue-plate,  B,  which  ii 
all)  truly  faced.  Tha  core  C  is  turned  to  fit  the 
casing  A,  it!  bale  resting  on  B.  The  contact  faces 
have  icraped  surfaces. 

The  upper  part  of  O  is  made  in  two  parti  for  the 
purpose  of  experiment,  the  parts  being  equal  in 
—  "  _  A,  B,  and  C  are  steam  pipes,  and  D,  K,  ™ 


Now,  if  steam  pressure  is  admitted  through  C 
it  will  raise  tha  core  C  by  steam  creeping  in  be- 
tween the  scraped  surfaces  of  ii  and  C ;  and  by 
3  and  the  icale-pan  it  ia  easily  found 


as  follow*  :— 

1.  If  steam  is  admitted  in  the  steam-pipai  Aand 
D,  the  force  required  to  turn  the  core  C  by  means 
of  the  level  Lut  measure  of  the  friction. 

2.  If  steam  is  admitted  in  A,  B  and  C,  then  the 
action  will  be  like  that  of  a  paoking-ring  having 
iteaoj  on  the  whole  inside  surface,  ae  in  the  old 
ateam-paoking,  and  as  the  steam  oraeps  in  between 
the  scrape  1  surfaces  of  U  and  C  the  friution  is  less 
than  in  the  first  case. 

8.  When  steam  ia  admitted  in  B  and  C,  it 
will  be  like  a  packing-ring  having  steam  and  one- 
half  the  inside  surface,  and   by  comparing   the 

,_;...; ,  .*-'-— (1,  that  of  the  second  r---   " 

iction  will  show  the  si 
n  one-half  the  inside  si 
the  ring. 

Mr.  Brandon  haa  alio  experimented  with  the 
action  and  application  of  piston  packing,  and  has 
become  iitisficd  that  when  a  piston  mores  forward, 
the  inertia  of  the  ring,  and  also  the  friction  between 
the  ring  and  cylinder,  tend  to  make  the  ring  bear 
tight  against  the  rear  flange  oil  the  piston,  Leaving 
a  alight  opening  between  the  paoking-ring  and  the 
front  fiance  of  the  piston.  From  this  it  will  be 
understood  that  in  piltona  having  packing  rings 
ant  for  expansion,  made  in  the  uinal  way,  when 
acting  at  pumping    at    oompressing  pistons,   tha 


working  fluid  will  get  on  tho  inside  of  the  rings, 
forcing  them  radially  against  the  cylinder  with  a 
force  equal  to  that  of  the  pressure  of  the  working 
fluid  acting  on  the  whole  inside  surface  of  the  ling. 
A  certain  amount  of  fluid  under  pressure  oroeps  in 
between  the  rings  and  cylinder,  tending  to  force 
the  rings  off  their  seat,  this  force  being  equal  to 
about  one-half  of  that  at''"  °   :1 


The  ring  B  is 


:  expansion,  and  a  piece  Ml 
nil  way.  It  is  made  to  bear 
against  the  outer  ring  A  the  same  ae  a  packing  riat 
beers  against  the  cylinder.  0  and  P  represent  ttro 
of  several  holes  in  the  flanges  as  shown. 

The  ring  A  is  fitted  in  tha  usual  way  between  the 
flanges  of  the  piston,  and  B  in  the  grooves,  the 
spaces  on  the  side  being  left  open,  so  aa  to  mors 
easily  understand  the  working  from  the  engraving. 
The  construction  ia  not,  of  course,  limited  to  tail 
shown,  which  is  intended  to  explain  the  prindpli 
involved.  The  aim  is  to  provide  a  piston  thii 
shall  be  self-packing  against  pressure,  but  in  whist 
the  pressure  shall  be  so  balanced  aa  to  permit 
neither  the  forcing  the  rings  outwardly  so  hard  si 
to  rapidly  wear  out  the  rings  and  oylinder,  or  tbi 
forcing  them  inwardly  so  as  to  permit  the  fluid  M 
pass  by  them.  Mr.  Brandon  haa  submitted  tat 
results  of  a  large  number  of  experiment*  he  ausst 
in  determining  the  proper  proportions  to  seesjre 
the  desired  enda,  to  Prof.  Robinson,  who  final 
them  to  be  in  accordance  with  theory,  and  wilt 
experiments  which  he  baa  made. 

piston  to  be  moving  forward  u 


_,    forcing  ring  B   against  t — _ 

groove  in  1>  D.  It  may  be  seen  that  the  pneasre 
of  the  steam  forcing  the  ring  radially  anmstthl 
'  -  '  -  '-"-Had  to  that  of  the  inula  ,— -*™  -* 


ring  B,  and  that  part  of  ring  A  lying  b 
B  and  the  rear  flange  of  piston,  leaving  that  Hit 
ig  A  lying  between  ring  B  and  tha  front 


ujo  before  *  meeting  of  the  Society  of  American 
Engineer*,  which  explained  the  theory  of  this 
action  together  with  some  experiments  on  the  same. 
The  piston  packing  ahown  in  Fig.  2  was  con- 
structed by  Mr.  Brandon  after  careful  study, 
and  tha  theory  and  operation  of  which  may  be 
understood  from  the  following  description.  The 
piston  is  represented  in  section  in  the  out,  in 
which  A  is  the  main  packing  ring  cut  for  expansion, 
and  a  piece  set  in  to  break  joint  in  the  usual  way, 
ai  shown  at  F.  D,  D  may  be  regarded  ae  part  of 
the  body  of  tha  piston,  made  in  two  parte,  a* 
shown,  or  in  one  part,  or  aolid  with  the  piston 
heads,  aa  may  seem  advisable.  B  is  a  small  ring 
fitted  in  the  groove  in  the  central  part  of  the  body 
of  the  piston  D,  D. 


through  the  holes  P,  or  between  tha  front  Usage 
and  the  ring  A,  foroing  the  email  ring  B  against 
the  rear  aide  of  the  groove  in  D,  D.  How  it  nary 
be  seen  that  when  it  ia  mid  for  a  forcing  pisloa 
the  pressure  on  tha  inside  of  the  ring,  fortune  ths 
i  ing  to  the  cylinder,  is  limited  to  that  of  the  inons 
surface  of  ths  ring  B,  and  that  part  of  the  inside 
'  "--   ring  A  lying  between  B  andtba 


>iaton  relieved  of  internal  pressure  through  the 

Puckiag  of  this  description  which  has  been  in 
actual  use,  has  resulted,  we  an  told,  in  a  direct 
saving  power  to  operate.  —  Industrial  W<nli 
(Chioagi ).     


B0MHTH1KQ  ABOUT 


e  having  ttie  direction  of  a  i 
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fta  wtll  being  at  heart,  ihould  see  to  it  that  snob 
tools  are  provided — good  tools  in  generous  variety, 
well  used  and  well  kept.  There  are  those— not 
generally  practical  machinists  themselves — who,  in 
equipping  a  shop,  will  bny  the  best  of  large  tools, 
lathes,  planers,  drills,  Ac,  and  then  think  their 
duty  done,  and  expeot  to  see  good  and  abundant 
work  turned  out.  They  don't  see  it.  It  is  not 
much  exaggeration  to  say  that  in  a  machine  shop 
fox  general  work  the  cost  of  the  small  tools  should 
be  as  great  ss  that  of  the  large.  In  this,  as  in 
errerfthinp  else,  the  big  shop  has  the  advantage 
over  the  little  one,  the  relative  cost  being  less  in 
the  former,  because  the  same  tools  may  be  used  by 
ao  many  different  hands. 

Frequently  machine  shops  come  to  an  end,  and 
are  sold  out,  and  you  see  catalogues  of  their 
naohinery,  and  you  seldom  see  any  mention  of 
email  tools.  The  faot  usually  is  that  the  small 
tools  do  not  exist.  The  shop  has  not  had  the 
modern  means,  nor  the  modern  methods  that  accom- 
pany them,  and  so  has  come  to  grief,  as  it  ought  to. 
The  prosperous  shops,  of  course,  are  better  sup- 
plied, ana  would  make  a  more  various  catalogue. 

Now,  when  it  oomes  to  the  getting  of  the  tools  it 
is  not  a  fair  statement  of  the  whole  subject  to  say 
that  small  tools,  reamers,  for  instance,  can  be  made 
better  and  oheaper  in  factories  specially  equipped 
for  that  purpose,  and  that,  therefore,  you  should 
bny  instead  of  making  them.  There  are  few  shops 
where  all  the  men  can  always  be  most  advantage- 
ously employed.  If  the  shop  be  ever  so. busy  all 
eannot  be  carried  along  evenly,  and  some  must 
sometimes  be  slack.  Advantage  of  these  slack 
■pots  may  be  taken  to  make  up  or  repair  necessary 
articles,  and  many  conveniences,  if  not  made  in 
this  way,  will  not  be  got  at  all.  It  is  not  the  ques- 
tion whether  to  buy  or  to  make  the  artiole,  but 
whether  to  make  it  or  go  without  it.  When  it 
oomes  to  that  there  is  bat  one  answer ;  and  so  if 
you  can't  buy  reamers,  make  them.  Make  them 
when  you  can,  make  them  as  well  as  you  can,  and 
if  those  who  have  made  them  can  offer  any  points, 
don't  despise  them,  but  improve  upon  them  all 
yon  can.  No  better  appreciation  of  ;a  good  thing 
can  be  shown  than  by  suggestions  of  improvement. 
Nobody  ever  improves  a  worthless  artiole.  It  is 
your  veritable  stick-in-the-mud,  when  stuck  in  the 
mad.  who  will  not  thank  you  for  showing  him  more 
aolid  ground  near  by,  but  will  challenge  you  to 
argue  with  him  that  he  is  not  standing  in  the  very 
best  place  he  oould  possibly  stand. 

The  worst  think  about  home-made  small  tools  is 
that  usually  there  is  not  enough  system  followed 


in  their  production.  We  come  to  a  place  where 
we  must  have  some  tool  for  a  special  job,  and  we 
make  it  in  size  and  proportion  as  best  adapted  to 
that  particular  case.  In  a  few  days  we  want 
another  size  for  another  job,  and  we  find  an  odd 
piece  of  steel  which  will  work  in  and  make  a  tool 
that  will  satisfy  the  emergency ;  but  the  last  made 
tool  is  far  from  corresponding  in  proportion  with 
the  earlier  one.  Additions  to  the  collection  by  the 
same  no-system  make  it  still  more  incongruous. 
By  and  by,  when  we  realise  the  convenience  of 
these  things,  and  undertake  to  complete  the  series, 
we  begin  to  appreciate  the  result  of  our  lack  of 
foresight.  With  this  appreciation  will  naturally 
come  the  remedy,  and  the  sooner  it  comes  the  mere 
valuable  will  be  the  series  of  home-made  tools 
produced. 

If  we  undertake  to  make  reamers  I  do  not  know 
anything  better  than  to  follow  the  practice  of  the 
best  makers.  Their  lengths  and  proportions  are 
generally  good,  although  I  think  that  shell  reamers 
are  usually  too  short.  Th  e  cutting  face  should  be 
radial.  The  shape  of  the  flute  should  be  a  con- 
tinuous ourve,  with  no  sh  arp  angle  to  invite  a 
crack  in  hardening.  The  bearing  faces  should  be 
narrow.  There  should  be  very  little  clearance 
from  the  circle,  but  that  little  is  necessary.  With 
no  clearance  the  dust  will  paok  upon  the  face  and 
make  the  hole  rough,  and  the  reamer  will  pull 
hard.  With  muoh  clearance  the  reamer  has  more 
chance  to  ohatter,  and  the  cutting  edge  will  wear 
away  fast  and  the  reamer  rapidly  lose  its  size.  For 
brass  or  bronze  the  reamer  should  have  more  clear- 
ance, and  should  be  as  hard  as  possible. 

Chattering  is  always  a  nuisance ;  it  probably 
causes  as  much  trouble  in  the  machine-shop  as  any- 
where, and  a  chattering  reamer  is  among  the  worst 
of  its  exhibitions,  and  should  not  be  tolerated. 
Catting  the  flutes  spirally  does  not  necessarily 
tend  to  prevent  chattering,  and  is  only  of  any 
practical  value  when  there  are  longitudinal  slots 
in  the  hole  to  be  reamed.  An  irregular  spaoing 
of  the  flutes  undoubtedly  does  not  help  the  matter, 
and  should  always  be  adopte  d.  The  difference  of 
spaoing  is  none  the  better  fo  r  being  excessive.  If 
we  have  a  reamer  factory,  and  put  onr  drummer  on 
the  road  to  talk  up  the  goods  as  loudly  as  possible, 
it  may  be  well  to  make  the  difference  enough  to 
be  readily  visible  so  that  he,  waxing  eloquent,  may 
bold  it  up  and  say  "Behold!"  but  the  minute 
differentiation  of  what  I  ma  y  oall  a  regular  irregu- 
larity, making  the  spaoing  of  each  flute  slightly 
different  from  that  of  every  other,  covers  all  the 
possibilities  of  the  case. 


Here  we  have  a  llin.  reamer  in  which  I  wish 
to  out  18  flutes.  The  dividing  head  upon  the 
milling  machine  has  a  worm  wheel  with  40  teeth. 
To  divide  40  by  13  we  must  turn  the  worm  fj  or 
3,-j  times.  We  use  an  index  circle  of  39  holes,  and 
the  normal  move  ment  required  will  be  three  turns 
and  three  holes.  We  then  make  a  list  of  the 
series  of  13  movements  required  to  complete  a 
revolution  of  the  reamer,  taxing  this  three  tarns 
and  three  holes  for  the  central  one  of  the  series, 
and  increasing  by  one  bole  upon  one  side,  and  de- 
creasing by  one  hole  upon  the  other,  until  the  total 
number  of  13  flutes  or  movements  is  provided  for. 
The  list  will  then  be  like  this : 


Turns. 

Holes 

Turns. 

Hoist, 

1 

o 

8G 

8 

8 

4 

0 

arf 

37 

9 

8 

6 

3 

2 

38 

10 

3 

6 

4 

3 

0 

11 

3 

7 

5 

3 

1 

12 

3 

8 

G 

3 

2 

13 

3 

9 

7 

3 

3 

Upon  our  l£in.  reamer  with  13  flutes  cut  by  this 
list,  the  smallest  flute  would  measure  the  spaee 
from  one  cutting  face  to  the  next  *289in.,  the 
largest  flute  would  measure  *817in.  The  difference 
between  each  flute  and  the  next  would  be  *0025in. 
The  smallest  number  of  corrugations  or  chatters 
in  the  oirole  that  could  coincide  with  all  the  teeth, 
and  so  make  chattering  possible,  would  be  1,660. 

If  we  wished  to  cut  an  even  number  of  flutes 
there  would,  of  course,  be  no  central  one  for  our 
list,  and  we  would  make  the  two  nearest  the  oentre 
alike.  Thus  to  cut  14  flutes  we  would  use  a  42 
circle,  and  the  normal  movement  would  be  two 
turns  and  36  holes,  and  our  list  would  be — 


Turns. 

Holes. 

Turns. 

Holes. 

1 

2 

30 

8 

36 

9 

arf 

2 

31 

9 

87 

3 

32 

10 

3 

38 

4 

2 

33 

11 

2 

39 

5 

o 

«rf 

34 

12 

o 

40 

6 

2 

35 

13 

•> 

41 

7 

36 

14 

3 

0 

In  cutting  our  reamer  we  would  naturally  begin 
st  the  top  of  the  list ;  before  cutting  the  first  flute, 
seeing  that  all  the  slack  or  lost  motion  is  taken 
up  in  the  direction  we  propose  to  turn.  When  all 
the  mov<  ments  have  been  used  the  revolution  is 
oompletcd,  and  the  reamer  is  brought  around  to 
the  starting  point,  and  if  we  wish  to  go  around 
sgain  we  begin  anew  at  the  top  of  the  list.  We 
mill  the  reamer  backward,  that  is,  after  one  flats 
is  cut  we  mill  next  the  flute  behind  it,  and  then  we 
can  see  how  deep  the  cutter  should  be  set  to  leave 
the  required  thickness  at  the  cutting  wig;  The 
depth  must  increase  a  little  with  the  increase  in 
the  spacing. 

Of  course  reamers,  like  everything  else,  will 
wear.  When  they  are  much  used  the  wear  will 
soon  cause  serious  trouble ;  and  to  maintain  a 
standard  size,  or  a  satisfactory  approximation  to  it 
will  require  watchfulness  and  decision.  The 
allowed  limit  of  wear  should  be  established  by 
placing  two  collars  of  different  sizes  in  the  tool 
room,  the  larger  for  the  beginning  size,  and  the 
reamer  to  be  retired  or  restored  when  it  gets  down 
to  the  smaller  size.  The  difference  to  be  permitted 
would  vary  with  the  shop  and  its  line  of  work.  In 
some  shops  *001in.  would  be  enough.  The  average 
shop  would  be  contented  snd  happy  if  it  could 
keep  the  limit  within  *005in.  I  am  inclined  to 
think  that  two  sizes  of  reamers  would  be  found 
useful,  the  larger  for  loose  fits,  the  smaller  fer 
tight  ones,  and  when  the  reamer  has  done  serviee 
for  the  larger  it  may  be  reground  and  used  for  the 
smaller.  I  believe  some  have  insisted  that  the 
size  of  the  reamer  should  be  maintained  and  the 
difference  of  fit  made  in  the  turned  shaft,  which 
is  good  practice  for  the  better  class  of  work ;  bat 
for  the  general  work  of  to-day,  where  so  much 
factory-made  shafting  is  used,  and  where  that 
shafting  is  produced  with  so  great  accuracy  of  size 
as  it  now  is  by  the  best  makers,  the  two  reamer 
sizes  will  save  a  great  deal  of  trouble. 

It  seems  sensible  to  assume  that  the  more  a 
resmer  has  to  cut  the  more  it  will  wear,  and  the 
way  to  save  it  and  maintain  its  size  as  close  as 
possible,  is  to  leave  as  little  as  possible  for  it  to  cut. 
The  reamer  with  the  patent  screw  upon  the  ends  of 
the  teeth  to  feed  it  through  the  bole,  is,  in  my 
opinion,  a  mistake,  because  it  assumes  that  the 
reamer  is  to  have  what  I  should  call  a  heavy  cut 
where  it  should  have,  in  the  intereFt  of  its  longevity, 
a  light  one.  Certainly  if  I  wished  to  use  a  reamer 
under  what  I  would  call  most  favourable  condi- 
tions, I  would  not  let  it  cut  enough  for  the  screw 
teeth  to  take  hold  of.  To  save  the  reamer,  and  in 
a  way  insist  upon  having  the  hole  in  which  it  is  to 
be  used  bored  as  perfectly  and  as  near  the  size  as 
possible,  I  would  not  taper  the  point  of  it  very 
much.  This  would  mske  it  necessary  to  bore  the 
hols  large  enough,  or  the  reamer  could  not  be  com- 
fortable used,  ana  the  machinist  dearly  loves  com- 
fort, and  his  instinct  is  correct.  Where  the  reamer 
is  used  to  follow  chuck  drills  this  would  help  to 
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enforce  their  miiutenanoe  in  good  condition,  and 
that  wonld  be  a  blessing. 

When  (be  mm«r  has  worn  sosuull  that  it  ia  no 
longer  of  OH,  don't  lot  it  lie  around  long  in  memory 
of  the  good  it  ha i  done.  It  should  be  annealed,  re- 
turned, re-cat,  and  finished  np  for  a  smallsr  site. 
Oi  the  reamer  oan  be  enlarged  by  upsetting  or 
■waging  the  teeth,  and  thai  be  brought  np  to  ita 
original  lie  j.  I  hare  made  reamen  aa  good  a>  no" 
by  working  np  the  teeth  with  a  roller,  aa  shown  in 
^a  ont_  This,  I  think,  will  require  little  


The 


npon  the  plan 


._,    _r  the   ... 

twelve    strokes  will   usually  t 


It  should  usually  be  blocked  np  andei  . . 
support  the  pressure  we  bare  to  pat  npon  it  with- 
out springing.  The  reamer  it  ran  back  and  forth 
under  the  roller  a  few  timet,  and  the  roller  is  fed 
down  aa  hard  aa  may  seem  nooeaaary,  whioh  a  little 
experience  will  determine.  The  roller  is  also  rooted 
a  little  lidewiM 
■troke.  Ten  o 
enough. 

of  oourse  be  ni 
holder.  I  sail  attention  to  a  method  of  doing  this. 
I  do  aot  know  whether  toil  "  kink  "  hu  ever  been 
hi  the  papers,  bat  it  should  certainly  be  known  and 
universally  adopted.  Pat  a  taper  hole  right  through 
the  tool  holder  block  and  the  sides  at  A,  and  when 
you  want  to  block  the  tool  down  put  in  the  taper 
pin  fitted  to  the  hole  and  kept  for  the  purpose,  and 

Sin  will  hold  everything  down  with  perfect  safety. 
□on  most  planers  if  they  have  a  weak  spot  it  it 
likely  to  be  at  B.  I  have  often  seen  a  tool  block 
fattened  down  to  plane  with  an  angular  or  hooked 
tool  nnder  a  projection,  by  blocking  or  wedging  be- 
hind the  top  oE  the  tool  aa  at  0.  and  if  anything 
had  happened  to  make  the  tool  oatab,  the  tool- 
block  would  certainly  have   been  torn  Op  by  the 


I  n 


•  X  t 


t  the  at 


■o  often  clapped  my  hands  over  my 
eyes  and  ran  away  in  shuddering  horror  in  antici- 
pation of  anoh  a  catastrophe.  Builders  of  planers 
ahonld  pat  in  lach  a  pin  as  here  suggested,  or  pro- 
vide some  other  safe  meana  of  fastening  down  the 
tool-holder  when  so  required. 

When  we  look  over  and  admire  the  ha-ideome 
Teamen  of  the  factorial,  and  note  their  perfeotiuu 
in'avery  particular,  we  are  glad  to  believe  that 
their  makers  know  it  all,  and  aa  they  know  it  all 
they  cannot  possibly  bave  any  trouble,  at  we  poor 
mortals  do.  For  instance,  when  the  reamer  is 
hardened,  of  oonrse,  for  them,  it  will  always  harden 

Serfectly  straight.  For  me  it  will  not,  although 
>r  reasons  entirely  unaccountable.  I  am  inclined 
to  believe  steel  behaves  fur  me  a  little  " 


d  to.    Bat  still  a  reamer 


a  little 


crooked  after  hardening.  When  I  find  one  10  I  ■ 
usually  make  it  true  enough  anon  the  centres  for 
grinding  by  alteringthe  centre  in  the  top  or  wrench 
end  of  the  reamer,  and  I  leave  this  end  of  the 
reamer  a  little  large  to  allow  of.  turning  it  true  after 
the  centre  has  been  corrected. 

After  tempering,  the  reamer  oan  only  be  accu- 
rately   ground  to  eiie    and    neatly   finished  upon 

i   suitable    grinding 
_    hit     *  " 

satisfaction  for    a    wide  variety   of  grinding 

Brown    and   Shsrpe  universal   cutter  and  reamer 

Einder,  and  I  oan  beat  testify  my  appreciation  by 
iding  fault  with  it.  It  is  a  tool  ao  good  and  con- 
venient that  I  had  mysslf  constantly  wondering 
why  it  is  not  better  than  It  is.  The  centres  fur 
holding  a  reamer  to  be  ground  are  mounted  npon 
a  tarn-table  of  small  diameter  graduated  to  degrees, 
the  mark  as  accurately  aa  eyesight 
T  for  straight 


oan  adjust   it,  ita  inaccuracy  for  atra 

grinding  is  exasperating;,  and  it  is  a  tedious  job 

keep  trying  and  adjusting  the  mac1-'--  --*■' 

brought  to  grind  parallel.    When  ni 

is  required  for  the  ai 

process  mutt  bt  gone  through  wi    .. 

Reamers  to  be  nied  in  the  lathe  ahonld  have  a 
hole  large  and  deep,  fitted  to  a  pin  or  parallel 
centre  instead  uf  *  conical  one,  and  then  there  will 
be  no  tendency  to  draw  in  or  to  pry  off  tide  wise 
oat  of  line  with  the  hole.  Everybody  knowt 
this;  bat  it  is  one  of  those  things  that  we  have  to 
keep  telling  all  the  same,  and  then  it  is  only  fol- 
lowed sometimes. 

A  very  desirable  thing,  and  sometimes  seldom 
Died  or  thought  of,  is  a  means  of  starting  a  reamer 
straight  with  the  farther  end  of  the  hole.  If  a 
■hell  rearnsr,  the  stem  may  be  prolonged,  and  if  a 
solid  reamer  it  may  have  a  taper  hole  in  the  end  of 
it  (Pig.  ill,  and  to  this  bule  a  pin  or  stem  may  be 
fitted  with  a  collar  sliding  easily  npon   it.    The 

the  bole,  and  whin  pushed  into  plane  will  serve  to 
make  the  reamer  point  central  until  it  is  far 
enough  in  to  guide  itself.  The  taper  should  be 
alight ;  it  is  purposely  exaggerated  in  the  draw- 


d.iy,  and  at  ao  other  times  do  they  open  their  shells. 
The  new  method  of  "mmxling''  is  based  on  that 

jam 


DECOMPOSITION  07  WAT1R  AND 
ABSORPTION  07  CARBON  DIOXIDE 
BY  CAUSTIC  SODA.* 

THE  apparatus  generally  used  to  illustrate  tbe 
deoom position  of  water  by  the  eleotric  cur- 
rent consists  essentially  of  two  plates  of  platinum 
turners  ed  in  a  vessel  containing  water  acidulated 
with  sulphuric  acid.  The  object  of  the  acid  is  to 
impart  soffioient  conductivity  to  tbe  water,  and 
platinum  electrodes  are  uttd  because  they  are  not 
attacked  by  sulphuric  acid.  There  are  several 
objections  to  the  use  of  this  apparatus  for  general 
demonstrations.  It  is  somewhat  expensive:  the 
platinum  plates  are  extremely  fragile,  and  are  not 
easily  connected  with  the  wires  from  the  battery. 
In  the  apparatus  illustrated  iron  wire  ia  need  In 
place  of  platinum  electrodes,  and  a  solution  of 
caustic  soda  is  the  electrolyte  (Fig,  1). 


i,  which  may  be  ^,in.  to 
ne  end  bent  into  a  spiral 
ameter.     Over  tbe  rest  of 

irubber  tubing  is  slipped 

ipiral  the  tube  is  tightly 
wrapped  with  a  few  turns  of  fine  wire  or  even 
string,  which  ia  then  secured.  The  electrodes  are 
then  bent  as  shown  and  hung  over  tbe  edge  of  a 
suitable  vessel.    A  couple  of  test  tubes  may  be 


Ottoh  the  gasea 


J  ved. 

contao 


in  pleasant 


i  the 


nds, 


pparatua  is  beat  act  up  in  the  following 
-The  cup  is  filled  with  water,  and  tha  eleo- 
s  are  put  in  place.  Tha  test  tubes  are  then 
filled,  one  at  a  time,  alto  with  water,  and  inverted 
over  the  electrodes  in  the  usual  way,  their  ends 
being  closed  by  the  experimenter's  thumb.  Next 
ofthewateris  removed  by  careful  ponring, 


Fig.  2. 

so  as  to  leave  the  vessel  but  one-half  full.  Some 
atrong  solution  of  oaustio  soda  is  now  poured  into 
the  vessel,  and  stirred  or  mixed  with  the  water  aa 
well  aa  possible.  If  the  terminals  of  an  active 
battery  of  sufficient  voltnge  are  now  attached  to 
the  electrodes  as  shown,  the  water  will  be  rapidly 
decomposed,  and  the  hydrogen  and  oxygen  gases 
evolved  will  rapidly  collect  in  the  tubes.  In  simpli- 
city and  cheapness  this  apparatus  cannot  well  beeur- 
paased,  and  on  account  uf  the  very  large  surface  of 
the  electrodes  its  resistance  is  low,  and  the  water 
ia  decomposed  with  very  great  rapidity.    For  pur- 
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poses  of  demonstration  it  may  be  pronounced 
superior,  all  things  considered,  to  the  usual  form 
with  platinum  electrodes  pasting  through  the  glstt.' 
A  very  interesting  experiment  illustrating  the 
absorption  of  carbonic  acid  gat  I  ""'  ""  J: '""'' 
by  a  caustic  alkali,  and  ont  that  . 
various  modifications,  is  illustrated  In  Fig. 
strong  bottle  or  a  round-bottom  flask  fitted  with  a 
tight  perforated  cork  ia  required.  A  glass  tube  is 
arranged  to  pass  tightly  through  the  aperture  io 
the  cork,  and  t  hommon  Indiernbber  balloon  it  tied 
to  tbe  tube,  the  lower  end  of  the  latter  peaaini  ; 
within  its  neck.  The  tube  now  ia  in  oommunica-  , 
tion  with  the  interior  of  the  balloon.  If  one  wart  ■ 
to  blow  into  the  tube,  the  balloon  would  become  ; 
inflated.  A  strong  solution  of  oaustio  soda  or 
potash  ia  made,  and  when  perfectly  oold  is  poured  ' 
into  the  flask.  Home  water  ia  now  poured  very  I 
slowly  and  carefully  down  the  tide  of  the  vessel,  ' 
so  as  to  collect  npon  and  Boat  over  the  heavy  sole-  i 
tion  of  alkali.  This  it  will  do  in  virtue  of  its  i 
lower  specific  gravity.  The  separation  of  the  two 
"    ' "  i  ia  evident  on  inspection.     If,  however,  the    . 

rimeuter  is  unwilling  to  risk  thia  separating, 

ay  use  keroteoe  oil   in  piece  of  water.    The 

latter  will  inevitably  Boat  on  the  caustic  alkali. 
The  point  to  be  attained  is  to  have  the  aoluticti 
covered  with  a  second  liquid  which  ia  without 
action  upon  carbonic  aoid  gas. 

Carbonic  acid  gas  is  now  evolved  in  the  ordinary 
way  from  limestone  and  hydrochloric  acid  orby 
-ither  method,  and  is  conducted  into  the  flask. 

t  care  must  be  taken  not  to  disturb  the  two 


lifted    ont,    and    the    cork    with    empty    balloon 
'led  is  planed  in  tbe  neck  aa  shown.    The  ours 
fit  accurately.     Now  the  flask  ia  ehektn.  Tht 
ic  alkali  solution  atonoe  cornea  in  contact  with 
ionic    acid    gas,  and    absorbs    it    In  u 
le  absorption  is  complete,  and  nnder  tl 
of  atmosphe; ' 


it  thft  a-baomtion   is   coinolete, — . . 

the  balloon 
Bates  and  either  fills  the  vessel  or  burst*. 

It  is  not  necessary  to  use  a  flask.  Any  trans- 
parent bottle  may  be  used.  It  is  necessary  to  hare 
the  alkaline  solution  cold  before  introduction,  si 
herwise  it  may  crack  the  flask. 
In  general  terms  a  chemical  vacnum  ia  thus  pro- 
iced,  and  it  may  be  demonstrated  by  the  height 
a  meronry  column  which  it  can  support,  aria 
any  other  ways. 

The  particular  one  described  is  particularly  well 
adapted  for  demonstration,  aa  it  ia  vary  simple  and 

ive.    The  balloon  should  be    to  large 

not  burst,  sa  the   effect  it  better  when 
...__  >nd  fills  the  vessel  lying  closely  against 
its  sides. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Sine*  of  Honda.—"  Seven  "  being  the  everagt 
iie  uf  a  man's  bead  aa  meseured  by  hit  hat,  K 
appears  that  out  of  M  distinguished  personages, 
'.wo  (Lord  Chelmsford  and  Dean  Stanley)  wen 
below,  while  other  two  (Lord  Keaconafield  and  tit 
Prince  of  Wales)  were  exactly  up  to  tbe  average, 
Of  the  othera  Dickens,  Selborne  and  Bright  re- 
quired ?j,  Bart  Knsacil  7J,  L  lrd   Macaulay,  Glad- 

ind  Thackeray  7Jln„   Louis  Philippe  7jia, 

_„  __ie  Archbiahop  of  York  S  full.  Of  » 
distinguished  men  whose  actual  brain-weights  srt 
known,  four,  including  the  late  Prof.  Hughes 
Bonnet  and  Hermann,  the  philologist,  were  dn> 
tinotly  below  the  average,  showing  tbst  a  cell 
ititnted   brain    of    small    dimensions  may  bt 

.  ible  of  doing  much  better  work  than 
larger  organ  wbost  internal 

It  it  well  known  probably  that  Michl 

of  the  Statu  possessing  a  coupli    * 

Aot  of  I88S  railroads  were   roc 

form  of  automatic  coupler  ou  all  o 

cars  sent  in  for    repsirs,    and  the  C_ 

selected  seven  couplers  as  fulfilling  tl 

menu  for  safety,      lly  an   amendment  ^ 

1887,  the  railroads  are  allowed  to  Ota  . 

which  oo met  up  to   tbe  standard  6ja 
f  1886,  and  which  is  approvedbfJI         - 
Jp  to  the  present  year  the  Qfl|   ■>••■■ 

made  s  point  of  helping  th*.:' 

fact  had  declined  to  approve  t 

tbe  last  four   months,  how* 

both  the  Jaunty  and  tl 

anppote  that  an- 

bt  approved  ' 

i 
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and  have  do  doubt 
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the  ab  »i  r. 

Air.  Knobel  read 
Gteagow    Star    Cat 


a  note,  by  Prof.  Grant,  on  thi 
■log 


iti  position  reputedly 
|  "boat  iti  existence. 

Mr.Ranysrd:  What  dispersion  have  you  meaani 

Dr.  Copeland  :  With  ■  prism  of  CO"  ;  bat  it  i 
very  fine  one,  with  which  we  are  able  to  sea  evt 
Una  in  Angatrom'a  map.  The  apaetroscope  v 
■nade  by  Cook,  of  York,  i    " 


been  mode  nse  o 

meridional  observatior. 

d  oometa.    Prof.  Grant  propoi 

ill  iters  where  there  ia  any 

the  Glasgow  places  and  lies 


of  mU 


Slace*.     Hr.   Kaobal  also  read 
mm  Prof.  C.  I ! .  F.  Peters,  giving  - 

tiont  of  the  minor  planet  Sappho.     Ia 

with    proposed  observations  for  determining  tbi 
solar  parallax 

Hr.  Bryant    said;  Tbat  he  had  been  engaged 
tinea  1881  on  an  ephemeri*  of  Sappho.     Unfor- 
tunately, owing  to  the  bad  weather  daring  the  lasl 
opposition,   comparatively    few    observations  had 
been  sent  to    him.     He    had    been   inveatigating 
the     perturbationa    of     Sappho    due   to    Ver  — 
the     Earth,      Mart,     Jupiter,     and    Saturn  fi 
1872     to     1890,    and     bad      calculated     the    . 
turbing    efftct    of    Venn*    at    interval*  of  *v 
twenty  daya,  and  he  hoped  to  proceed  in  the  >< 
—  't  the  other  planeta, 


obtain  by  this  mei__ 
Jopiter'a  mass.  At  Washington  "they" a 
deavouring  to  oblain  a  correction  of  Jupiter' 
from  the  perturbationa  of  Polyhymnia— b 
these  minor  planets  approach  comparative  I 
to  Jupiter,  and  hia  disturbing  effect  it  conseq 
»arv  great.  He  trusted  that  be  might  alio  t 
to  determine  the  matt  of  Sappho.  For  the  i 
acceleration  of  one  planet  on  another  ia 
■anted  by  a  fraction  whin 
tie  diSerenoe  of  tbe  msj< 
Sappho  and   Melpomene 


a  at 


of  the  two  orbits, 
ler   of  the  minoi 


nearly  eqna],  and  if  the  diameter  of  Ha, 
•  only  furty  miles,  and  it  was  mads  of  similar 
erlala  to^our  earth,  he  had  caloulated  that  in 
rter  of  a  century  the  perturba- 
by  Sappho  would  amount  to  60 


lion  of  Helpomi 

seconds  of  arc 

Dr.  Copelaad : 


tad  a  short 


pip- 


'  by  Dr.  L.  Beolrsr 
e  had  observed  a 
ti   and  change  of 


on  Comet  Sawi 

remarkable  increase  of  hrigbti 

•olour  between  the  2Ut  and  2Sr „ 

was  accompanied  by  a  drawing   showing  two  large 
curved  projeotioal  on  either  tide  of  the  head  of 

Hr.  Tamer  laid  tbat  tbe  observations  made  at 
Greenwich  had  haan  chiefly    for  the  purpose  of 

determining  the 

much  I  truck  by 

iky  was  rather  thick  on  the  33rd  of' Hi 

*■  id  hardly  expected  to  see  the  comet.    Instead  of 


a  sodden  change  in  brig 
id  to    by   Dr.   Copdauu. 


Ightne 


not  tl 


Code,  J 


appeared  like  a  iter  of  tbe  4th  or  5th  magnitude 
and  at  first  he  thought  that  the  oirolea  must  have 
bean  wrongly  set,  and  that  there  was  some  new 
object  or  oomet  in  the  field.  From  a  pale  white 
•abut  it  bad  changed  to  a  brilliant  yellow.  The 
thspa  of  th*  two  wings  on  either  aide  of  the  bead 
of  th*  oomet  waa  very  well  represented  in  the 
two  drawings  which  had  been  shown.  A 
pcat-oard  had  been  received  at  Gree 
ing  that  the  sadden  increase  in  bright! 


scope  of  Sin 


inu  J  ft.  1. 


equatoreal, 
i.  focus.    It  is  a  most  beautiful 
and  satisfactory  spectroscope,   its   only  di 
being   its  great  weight  (lfiulb.),  which  n 
awkward   to    mount    on   the    ennatoreal.     It   bu 
divided  circles  anil  a  variety  of  prisms— one  of  20\ 
another  of  US',  one  of  CO',  and  a  compound  pi ' 
by  Grubb  of  much  greater  dispersion. 

remarks  upon  the  remarkable  photograph  of 
nebula  in  the  Pleiades,  which  hat  been  taken  by 
tbe  Brothers  Henry,  sod  of  which  a  steel  pttte 


Nothing  illuttrat. 
tograpby  has    m 

Sbyaical  astroum 
rawn  by  Prof.  T 
•         light  n. 


[,,rt  ..[   tl 
so  well  tl 


'  Alciim 


It  Ob** 


ieted  ti 


hpbc 


inula 


a  second  pateh  of  light 

traced  it  extending  to  tome  distance  round  tba 
group.  Tbia  bright  region  of  tbe  nebulanear  Hail 
was  then  photographed  by  tbe  Brothers  Henry, 
and  it  bat  tince  been  seen  under  very  favourable 
circumstances  by  one  or  two  people.  As  Sir 
William  Haracbel  pointed  out,  it  ia  much  easier  to 
rediscover  anything  than  to  see  it  for  tbe  first 
time.  When  photography  leads  the  way,  tba  eyt 
can  pick  up  what  was  not  certain  before.  Then 
we  oomoto  Hr.  Iiaao  Hubert*'  photographs,  wbioh 
greatly  extended  the  nebula,  and  thawed  light  ex- 
tending tbrough  the  whole  group.  And  now  we 
coma  to  this  beautiful  photograph  of  tbe  Drothi 


enry,  i 
There  ' 


a  lin 


•mlon 


ir  stare,  and  nearly  pui 


Sow  that  w 


I  that 


light  which  thread! 
through  a  fifth  one, 
e  Henry  photograph, 


Roberta'  photographs ;  but  it  was  not  sufficiently 
distinct  to  be  disLMvrreJ  up>m  Mr.  Huberts'  photo- 
graphs. However,  the  main  details  of  the  Henry 
photographs  can  be  distioclly  recoguised  on  the 
photographs  taken  by  Mr.  Roberts. 

.  Ranyard  said  :  There  are  on*  or  two  point* 
I  the  wonderful  photograph  of  th*  Pleiades 
nebula,  taken  by  the  Brothers  Henry,  to  which 
I  should  like  t*  call  attention.  The  narrow  streak 
of  nebulous  light  referred  to  by  Mr.  Common, 
ial]y  threads  together  nine  stars,  including  th* 

here  ii-anoth*r  long  streak  to  the  south  of  Ha 
irallel  to  it.  This  second  streak  threads  fi 
art,  and  they  are  both  parallel  to  the  arm 
reak  of  light  patting  through  Maia.    Nc 


Tasmania";    Dr.    L.    Bee 
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elar, 


eaks  of  light  ai 


They  teem  to  have  moved  a  littl*  to  one  tide, . 

yet  one  can  hardly  doubt  that  there  mutt  b*  i 

physical  connection  between  these  stars  and 

-  ibulous  threads.    There  are  three  sets  of  m 

less    parallel  lines   in  the  nebula,    makin 

nsiderable  angle  with  on*  another.    And  if  ' 

am  in*    the     small     start    all    over    th*    plate, 

there  seems  to  be  a  sort  oC  naeshwork  of  atei 

tending  all  over  the  group — wb*re  yon  tee  lit 

"■  -iore  closely,  j 

J,   ItVouTd 
Jit  of  the  alara  had  beei 
dark  bodiei  i 
Pleiadtt  group, 
to  make  a  remark 
random  would 


Windsor,  N> 
ileal  Obaervs- 
ir  G.  B.  Airy, 
1  A.BBigg!,"Ob- 

'  Liuuoeatoa, 


TWO  notable  statistic  La n.a  have  recently  died. 
Ml.  Bernard  Cracroft  was  well  known  on 
the  Stock  Exchange,  and  hia  tables  of  fluctua- 
tions attracted  much  attention,  as  did  hia 
manuals  on  finance.  He  was  sixty-one.  Dr. 
Grjianovsky,  who  died  at  Lucca,  waa  formerly 
an  attechi':  to  the  Prussian  Embassy  at  Rome, 
and  was  an  intimate  friend  of  W.  S.  Landor, 
Browning,  Trollope,  and  Mrs.  Somerville.  He 
devoted  his  talents  mainly  to  the  elucidation 
of  social  and  hygienic  questions. 

Mr.  J.  Y.  Watson,  F.G.S.,  who  practiced  as  a 
mining  broker  some  years  ago,  bnt  latterly  had 
retired,  and  appeared  only  as  a  county  magis- 
trate, is  also  dead.  Hia  writings  in  connection 
with  mining  and  geological  investigations  were 
considered  of  much  value. 

From  Dun  Echt  Circular  Xo.  156  we  learn 
that  Comet  Sawerthal  waa  observed  there  on 
May  21-6  to  have  a  brightness  of  W,  the  same 
magnitude  being  estimated  on  May  23  and  24, 
It  is  a  pity  that  so  extraordinary  a  change  of 
brightness  waa  not  observed  at  man;  places. 
The  corrected  time  of  perihelion  passage  ia  now 
given  as  March  17SW3S0  G.M.T.,  and  the 
period  is  calculated  as  2,37b  years.  The  posi- 
tion on  Juiie  IS  will  be,  for  Greenwich  mid- 
night, R.A.,  Oh.  50m.  8s.,  X.  Dec.  41°  56-4'. 

It  is  stated  that  Baron  Albert  Rothschild  has 
purchased  the  largest  mirror  telescope  con- 
structed at  Paris  for  40,000  florins  and  pre- 
sented it  to  the  Vienna  Observatory.  A  gallery 
has  also  been  built  and  endowed  by  the 
Baron.  The  total  cost  of  this  scientific  gif t 
will  amount  to  upwards  of  £3,000. 

At  recent  meetings  of  the  Belgian  Photo- 
graphic  Association  a  Dumber  of  prints  of  the 
lunar  eclipse  of  Jan.  2,  and  also  of  the  solar 
eclipse  of  August  last,  were  shown.  M.  Nieaten, 
of  Brussels  Observatory,  exhibited  prints  of  the 
solar  eclipse  at  the  meeting  of  the  Brussels 
1  while  at  the  meeting  of  the  Antwerp 
several  members  showed  photographs 
of  the  lunar  eclipse,  M.  Prinz  in  particular 
exhibiting  a  aeriesof  the  phases  before, during, 
and  after  totality,  as  taken  with  the  new  Grubb 
lens  belonging  to  the  lirussela  Observatory. 
These  prints  are  sharp,  and  have  a  diameter 
of  30  millimetres  (1-lSin).  M.  Staffers  ex- 
hibited some  prints  from  negatives  taken  with 
a  portrait  leas  and  a  microscope  objective,  the 
images  being  20  millimetres  (■7Uin.)  in  dia- 
meter. Several  prints  of  lightning  flashes  were 
also  shown. 

At  the  last  meeting  (for  the  session)  of  the 
Sooiet;  of  Telegraph  Engineers  and  Eleo- 
trioians  Prof.  Silvauus  P.  Thompson  read  a 
paper  on  the  influence  machine  from  lTSS  to 
IS  8  3,  in  which  ho  traced  the  history  of 
the  apparatus,  and  followed  much  on  the 
same  lines  as  Mr,  Wimshurat  in  his  discourse 
at  the  Royal  Institution,  which  we  print  on 
p.  344.  Aooording  to  Prof.  S.  P.  Thompson, 
Varley,  in  1B6G,  gave  a  full  description  in  a 
patent  specification  of  an  influence  machine. 
The  name  "influence"  waa  actually  introduced 
by  Holu,  who  devised  numerous  machines  in 
1865-67-83.  In  IMfi.VSO  Toepler  brought  oat 
his  well-known  invention  in  which  two  discs 
were  used.  Uultz,  it  should  be  mentioned, 
abandoned  the  use  of  metallic  carriers  and  used 
glass  instead,  the  latter  being  electrified  by 
moans  of  points.  Poggendorff  improved  the 
Holti  machine  by  doubling  the  plates.  In  toe 
Holts  machines  the  parts  had  to  bu  connected 
together  in  the  first  instance,  as  the  machine 
was  not  self -exciting.  Norton  in  liiliti,  Thom- 
son in  1867-63,  Garni  iu  IMS,  Kundt  in  1(163, 
Swendorff  in  1871,  Vosa  in  lSHU,  and  Winu- 
hurst  in  IS31-8S  continued  the  subject  down  to 
the  present  date.  Jfcfceaohiiia  of  Thomson, 
called  the  "*"<■_ ^"  vr*ai  *>e  (Prof, 
Thompson)    PO^F^  ^P     almost    exact 

analogue  to  the^B  "W  In  that  it  pos- 

sessed field  exoH  \t,  oommuxator, 

and  brushes.    Tl  *he  inftnenoe 

machine  is,  howl  V  Oanton,  of 

Stroud,  Glouoaitft  «j  It  may  be) 


ENGLISH  MECHANIC  AND  WORLD  OF  BOIENOE :  No.  1,212.  Jttnh  15,  1888. 


aslct.to  have  been,  "perfected"  by  James  Wims- 
luratin  188S,  though  the  latter  is  doubtless 
still  working  ont  the  subject.  It  is  usual  to 
speak  of  Nicholson's  doabler  as  the  first 
machine  of  the  kind,  and  as  that  wag  invented 
in  1788,  we  are  now  celebrating  the  centenary 
of  the  influence  machine. 

The  Council  of  the  Institution  of  Civil  En- 
gineers have  made  the  following  awards  to  the 
authors  of  some  of  the  papers  read  and  dis- 
cussed at  the  ordinary  meeting'  during  the  past 
session,  or  printed  in  the  Minutes  of  P 
oeedings  without  being  dioonssed,  as  well 
for  papers  read  at  the  supplemental  meetings 
of  students:  A  Telford  Medal  and  a  Telford 
Premium  to  Mr.  It.  A.  Eadfield,  to  Mr.  E. 
Hopkinson,  and  to  Mr.  J.  Pierce,  jnn. ;  a  Watt 
Medal  and  a  Telford  Premium  to  Mr,  P.  W. 
"Willana  and  to  Mr.  E.  B.  Ellington  ;  a  Georgi 
Stephenson  Medal  and  a  Telford  Premium  K 
Sir  Bradford  Leslie  i  the  Manby  Premium  to 
the  late  Mr.  H.  Goodall ;  a  Watt  Medal  and  a 
Telford  Premium  to  Prof,  V.  A.  E.  Dwelshauvers- 
Bory  j  and  Telford  Premiums  to  Mr.  W.  M. 
Thompson,  Mr,  J.  W.  Wyatt,  and  Mr.  D. 
Brummond.  The  following  Miller  Prizes  hove 
been  given  i  to  Mr.  D.  S.  Copper,  to  Mr.  L. 
Gibbs,  to  Mr.  H.  M.  Martin,  Wb.So.,  to  Mr.  J.  H. 
Parkin,  to  Mr.  A.  Chatterton,  to  Mt.  J. 
Holliday,   to   Mr.  A,  W.  Metcalfe,  and  to  Mr. 

B,  J.  Money, 

At  a  recent  meeting  of  the  Aristotelian 
Society,  Prof.  Bain  read  a  paper  "  On  the  Defi- 
nitions of  the  Subject  Sij[i'iices.  with  a  view  to 
their  Demarcation."  Starting  from  the  posi- 
tion that  a  science  is  an  aggregate  of  kindred 
topics — that  is,  topics  moro  closely  related 
among  themselves  than  they  are  to  any  others 
outside— Prof.  Bain  considered  the  best  mode 
of  seeming  this  condition  in  the  sciences  of  the 
Babject  world.  There  was  a  standing  tempta- 
tion among  the  professors  of  any  one  science  to 
overstep  its  boundaries,  from  the  desire  of  in- 
cluding some  pet  subject,  to  the  consequent  de- 
nngement  of  the  unity  of  the  science.  A  con- 
trasting illustration  was  given  from  the 
position  of  Aristotle,  who  included  in  his  grasp 
the  whole  oirole  of  the  subject  departments,  by 
which  he  was  freed  from  the  temptation  to 
aggrandise  one  at  the  expense  of  another,  and, 
in  point  of  fact,  kept  their  several  provinces 
distinct  to  a  degree  that  was  quite  remarkable 
at  bis  stage.  The  course  to  be  pursued,  asong- 
gosted  by  this  example,  would  be  to  review  the 
round  of  the  subject  departments  by  taking 
them    in   con  pies— namely,   psychology-logic, 

Sychology-ethics,  psychology- philosophy,  and 
jfo- psychology,  these  four  couples  being  sulfi- 
oient  for  the  particulor  purpose  of  the  paper, 
which  was  to  isolate  the  topics  most  proper  to 
make  up  a  department  of  philosophy,  as  in  a 
great  degree  synonymous  in  its  present  usage 
with  metaphysics  and  ontology.  As  regards 
the  treatment  of  the  successive  couples,  the 
plan  would  be  to  tauten  upon  the  most  typical 
and  universally  received  matters  in  each,  and 
from  these  to  shape  a  provisional  text  for 
judging  of  the  admissions  of  the  more  smbigu- 

Two  physicists  and  two  biologists  have  been 
recently  added  to  the  list  of  Foreign  Members 
of  the  Royal  Society,  Prof.  Btcquerel,  of  Paris, 
well  known  for  his  researches  on  the  effects  of 
light  on  bodies,  especially  with  reference  tc 
phosphorescence,  and  Prof,  Kopf,  of  Heidel- 
berg, distinguished  for  his  researches  on  atomic 
volumes  and  boiling-points,  are  the  representa- 
tives of  physics;  while  animal  phvsiology  ie 
represented  by  Prof.  Pfliiger,  of  Bonn,  and 
vegetable  physiology  by  Prof.  Julius  Sachs,  of 
Wiirzburg, 

One  of  the  electrical  papers  learns  that  a 
"scheme  is  being  set  on  foot  for  the  purpose 
of  thoroughly  exposing  the  shams  connected 
with  the  sale  of  so-called  electro- medical  appli- 
ances,'' That  is  good  news,  and  it  wonld  be 
interesting  if  it  were  followed  by  the  announce- 
ment that  tbe  sham  electricians  and  electric- 
light  promoters  were  about  to  be  exposed — by 
the  electrical  papers. 

Another  process  of  making  aluminium  has 
"been  patented  in  this  country,  and  has  been  pro- 
tected by  patent.  It  consists  in  immersing  solid 
sodium  or  ptber  decomposing  metal  in  molten 
cryolite  or  other  aluminium  compound  mixed 
■with  common  salt,     it  ia  the  invention  of  Prof. 

C.  Xetto,  ot  Dresden  £4328,  J887),  and  is  based 


on  the  displacement  of  aluminium  from  its  ores 
by  metallic  sodium.  Cryolite  is  a  double  fluoride 
of  aluminium  and  sodium  :  it  is  ground  to  a  fine 
powder,  and  is  fluxed  with  common  salt.  The 
ore  is  then  melted  in  a  reverberatory  furnace, 
and  when  quite  liquid  is  run  into  a  ladle. 
Pieces  of  solid  sodium  are  foroed  to  the  bottom 
of  the  ladle, -and  are  there  held  until  they 
become  volatilised.  The  gaseous  sodium  rising 
through  the  molten  cryolite  displaces  a  part  of 
the  aluminium,  which  collects  in  a  metallic 
form  at  the  bottom  of  the  ladle.  The  greater 
part  of  the  slag  is  then  skimmed  off,  and  the 
remainder  poured  into  an  iron  crucible  to  cool. 
When  the  mass  is  turned  out  a  solid  ingot  of 
aluminium  is  found  at  the  bottom.  The  whole 
of  the  aluminium  in  the  original  charge  of  ore 

not  obtained  at  each  operation,  and  the  slag 

therefore  returned  to  the  furnace  with  more 
cryolite.  After  the  first  charge  the  additiouof 
salt  is  not  required,  as  the  slag  serves  the 
purpose  of  a  flux.  For  each  pound  of  aluminium 
there  is  requiredabont -111b.  of  sodium,  so  it  is  im- 
portant that  the  latter  metal  should  be  obtained 
cheaply.  Tbe  process  is  being  worked  in  this 
country,  and  will  have  some  effect  on  the 
operations  of  the  Cowles  company  and  other 
corporations,  which  are  working  the  new 
method  of  producing  aluminium  and  sodinm. 

Another  submarine  torpedo  boat  is  mentioned. 
It  is  being  built  by  Major  Cabanyes,  of  the 
Spanish  army,  and  is  to  be  fitted  with  a 
GO  horse-power  electric  motor,  and  a  battery  of 
60  accumulators.  It  is  said  that  "  profound 
secrecy  "  is  maintained  as  to  the  construction 
of  the  accumulators. 

The  Duo  de  Feltre  bos,  it  ie  said,  designed  an 
Instrument,  which  he  calls  a  phonozenograph, 
intended  to  indicate  the  direotion  of  any  distant 
sound.  A  microphonic  plate  of  peculiar  con- 
'  action  is  fixed  in  a  vertical  plane,  and  is  in 
:uit  with  a  battery  and  a  telephone  receiver, 
a  Deprez-D' Arson val  galvanometer  and  a 
Whcatstone  bridge.  The  microphone  is  more 
or  less  affected  by  a  distant  sound,  according  to 
tbe  angle  that  it  makes  with  the  source.  By 
moving  the  plate  about  until  the  maximum 
effect  is  obtained  the  observer  is  enabled  to 
exactly  locate  the  direotion  of  the  sound — at 
least,  so  it  is  said. 

The  monthly  meeting  of  the  Royal  Archaeo- 
logical Institute  was  held  at  the  nacietyls  rooms 
in  Oxford-mansions  last  week,  Mr.  J.  T. 
Mioklsthwait,  F.S.A..  in  the  chair.  Tbe  papers 
read  were  (1)  "  On  the  Discovery  of  a  Curious 
Structure,  supposed  to  be  the  Cell  of  an 
Anchorite,"  at  Ongar,  between  Epping  and 
Chelmsford,  Essex,  by  the  Rev.  E.  3.  Dewick  ; 
and  (2)  "  On  Xorm:ra  Masonry  and  Masons' 
Marks,"  by  Mr.  J.  Park  Harrison.  Each  of  tbe 
papers  was  followed  by  a  discussion.  Among 
the  objects  exhibited  were  a  large  collection  of 
Hittite  and  Pin  mid 'in  objects,  including  seals, 
rings,  statuettes,  &o„  by  the  Bev.  Grcville 
Chester  ;  and  also  a  snuffbox  which  belonged 
to  Beau  Nash,  and  an  authentic  portraitof  that 
uncrowned  "  King  of  Bath,"  by  Mr,  E.  3.  Fer- 
guson, F.S.A. 

The  following  paragraph  is  appearing  in  the 
columns  of  the  "'intelligent"  newspapers: — 
"  M.  Jovia's  proposed  balloon  trip  across  the 
Atlantic  in  outdone  by  the  Transatlantic  scheme 
of  a,  monster  airship  to  carry  100  passengers, 
which  is  actnally  to  be  favourably  reported  on 
to  Congress.  This  construction  would  be  a 
steel  cigar-shaped  vessel  (>00ft.  long,  which, 
when  the  air  was  sufficiently  exhausted,  was 
expected  to  have  a  lifting  force  of  over 
liuUn/'lh.,  apart  from  the  weight  of  the  ship 
and  the  machinery.''  As  a  specimen  of 
"English  as  she  is  wrote  "it  is  not  bad  ;  but 
it  is  mnch  better  as  a  specimen  of  the  mental 
pabulum  provided  for  a  nation  which  requires 
tec  nical  education. 

The  Norwegian  Snow-shoe  Expedition  to 
Greenland  are  in  high  hopes  of  a  favourable 
season  for  their  experiment.  The  members  are 
gathering  at  the  Faroe  Islands,  and  Dr.  Xansen, 
tbe  leader,  hears  that  the  drift-ice  from  Eastern 
Greenland  has  been  driven  away  towards  Ioe- 
land  by  strong  north-west  winds.  The  West 
and  north  coasts  of  Iceland  are  fairly  besot 
with  this  ice,  and  Dr.  Xansen  thinks  that  this 
of  the  ice  augurs  well  for  an  open 


will  be  held  iu  the  Masonic  Hall,  the  Bead- 
quarters  of  the  gathering,  on  the  23rd  of  July, 
when  the  evening  exhibition,  whiob  forms  in 
important  part  of  the  programme,  will  be 
opened.  There  will  bean  inaugural  address  hy 
the  Mayor  of  Birmingham,  and  a  converaozione, 
besides  the  reading  of  papers,  lantern  displays, 
a  dinner,  and  a  smoking  concert.  An  entire 
week  will  be  devoted  to  the  proceedings,  which 
will  include  an  organised  series  of  excursions 
to  interesting  places  in  the  environs  and  adjoin- 
ing counties,  visits  to  manufactories,  and  ao 
forth. 

At  a  recent  meeting  of  tbe  Scient  ifio  Society 
of  Upsala,  Dr.  C.  Aurivillins  read  a  paper  on 
the  skeleton  of  the  so-called  Sweden  borg  whale 
lHubalma  irtdcntorgii,  Lillj.),  discovered  last 
November  in  the  province  of  Hallaad,  in  s 
layer  of  marl  50ft.  above  tbe  sea.  Remains  of 
this  species  of  whale  have  only  been  found  once 
before— vis.,  early  last  century,  when  some 
parts  of  one  were  discovered  in  tbe  provisos 
of  Western  Gothland,  330ft.  above  the  sea,  and 
70  miles  inland.  It  was  at  first  believed 
that  they  were  tbe  bones  of  some  giant ;  but  it 
is  said  that  Swedenborg  discovered  theirtnie 
nature.  The  skeleton  has  been  presented  to 
the  Upsala  Museum. 

Saccharin  is  said  to  be  not  merely  an  excel- 
lent substitute  forsugar  in  tbe  diet  of  diabetic 
patients,  but  a  positive  curative  agent. 


LETTERS  TO  THE  EDITOR. 


I  would  nave  everyon 

ime  particular  knowledge  and  cijwrieno 

!inoh  *  ponao  or  inch  ■  ioun  tain,  that  as 

nows  no  man  tain  whit  everybody  doee,uid  yet,  to  nap 

ul utter  wiLh  this  little  pittance  ot  Sis,  will  uadoratkti 

i  writs  the  whole  body  o(  phyiloks,  a  vice  ttom  wheuaf 

real  Ineouveajenoei lierite  tkuii  original." — Mnlnjv',% 

GREENWICH  IN  TBE  REAR  IN  THB 
PHOTOGRAPHIC  RACE-IN  SEARCH 
OF  A  GOVERNMENT  GRANT— TABLES 
FOR  THE  CONVERSION  OF  IHESUNS 
LONGITUDE  INTO  RIGHT  ASCENSION 
-  F.R.A.3.'  AND  THE  S0R1PXURES- 
RED  SKY  AT  SUNSET-OLD  TELE 
SCOPES. 

[^8839.]— Everyone  who  is  familiar  with  lbs 
nnnner  in  which  science  (lo-ealled)  is  subsidised 
mt  of  the  national  funds  will  read  without  the 
iligbtcst  surprise,  albeit  with  extreme  regret,  that 
.he  modest  demand  of  tbe  Astronomer  Royal  for 
i  photographic  object-glass  to  enable  the  Rojal 
Jbaervntory  to  take  its  part  in  tbs  International 
scheme  for  photographing  the  heavens  has  not  been 
complied  with.  I  grieve  to  find  tbat  the  question 
of  the  iniquitous  cost  of  the  CAallengtr  expedi- 
tion has  been  suffered  entirely  to  alutnber.  Tit 
merest  fraction  of  tbat  cost  would  have  sufficed  to 
thoroughly  equip  Mr.  Christie  with  tbe  necessary 
means  of  sustaining  England's  credit  in  that  in- 
valuable chart  of  the  heavens  to  whiob  all 
ontrunomers  are  anxiously  looking  forward. 

Aud  this  brings  me  to  remark  that  there  is  some- 
thing plaintive  in  Mr.  Espin's  story  (in  li 
page  32C)  of  his  own  futile  application  to  th. 
Society  for  a  very  little  of  the  Government  _ 
Why,  bless  my  life  ! — all  he  has  done  is  to  make 
series  of  observations  of  great  value 
to  science.  Does  be— can  he— imngi 
going  to  obtain  Government  monev 
plea  as  that?  If  so,  his  simpb'e 
Arcadian.  If  he  oould  only  get  hold  of 
Editor,  new,  whose  literary  ethics  and  low  i  ' 
ni'.'r.tlilv  tV'iulJ  suSkt  him  to  insert  anonyi 
articles' (written  by  Mr.  E.  himself)  laudi'nj 
marvellous  industry,  the  originality  of  tboi 
and  the  remarkable  disooi 
T.  E.  Eipin  j  and  if  by  sy 

name  perpetually  brought  before  the  pabli 
great  astronomer,"  "a  well-known  astronoEpff^S/W 
so  on,  and  so  forth,  in  the  Mussel's  Pow^WTIii 
Scieechsnj'i  Ointment  style,  then  there  a:        |j^ 
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•onion  any  claim  for   pecuniary  aid  from 

Government,  is  strongly  suggestive  of  tbesmaUgirl 
at  tha  Sunday-school,  who  upon  being  asked  what 


indebted  to  Mr.  Diion  for  the  information 

that  tables  for  tbe  conversion  of  the  Sun's  Longi- 
tude into  Right  Ascension  are  to  ha  found  in 
Pearaon'a  "  Practical  Astronomy."  This  work  has 
Dean  for  very  many  years  ont  of  print ;  hut  I  have 
Do  doubt  that  my  original  querist  "  Finsbnry " 
wold  obtain  a  copy  through  Mr.  Quaritoh  for  £i 
Or  £10.  It  may  perhaps  be  worth  while  to  add 
that  "Finsbnry"  required  tables  to  convert  tbe 
R.A.  and  Deo.  of  stars  and  celestial  bodies  gener- 
ally into  celestial  longitude  and  latitnde,  and  not 
merely  to  transform  one  solar  co-ordinate  (reply 
45036,  p.  299).  r  * 

If  Mr.  Moy  (letter  28331,  page  331)  will  read 
letters  28321  and  28821  preceding  his,  be  will  find 
t-wo  of  the  ortbodoi  readers  of  Scripture  con- 
tradicting each  other's  interpretation  uf  tbe  legend 
Of  Genesis  point  blank.  Presumably,  Mr.  M.  is 
not  ignorant  of  the  immortal  definition  of  "  Tolera- 
tion* 


the  solar  rays,  through"  so  considerable  a' thickness 
Of  aqueous  Tapour,  which  transmits  the  red  rays  of 
the  spectrum,  but  sir"  " 
bine  ones.     When  tbe 

may  even  look  green  frt 

I  am  afraid  that  the  telescopes  of  which  Mr, 
Meo  speaks  (in  query  '.;.*.. V_':l),  on  p.  337,  possess  bul 
Tery  little  value,  cither  in  a  pecuniary  or  arohrcoln 
ajioal  sense.  We  have  a  3ft.  n  on -achromatic  tele- 
scope with  an  oik  tube,  by  "Samuel  Soatlifle, 
London," 


!  very  red  the  n 


A.  Fellow  of  tha  Royal  An tronom  to  a  1  3oc  is t y . 

SAWSBTHAI-'S  COMET. 

[28S40.]— Is  compliance  with  your  announce- 
ment of  last  week,  I  send  tbe  following  observa- 
tions upon  the  comet,  made  with  a  llin.  refractor 
(dialyte),  low  power. 

June  3rd,    12.3H   p.m.,  very  clear;  comet  foi 

while  sweeping  fur  Andromeda  Nebula ;  nucleus 
very  bright,  elongated  perhaps,  with  bright  coma, 
apparently  separated  from  nucleus  by  faint  dark 
One,  suddenly  fading  to  a  streamy  tall,  excessively 
faint  and  extending  to  a  great  breadth.  A  faint  ray 
streamed  from  nucleus,  which  appeared  superposed 
Upon  the  tail,  and  could  be  traced  some  IV  in 
length  ;  comet  compared  favourably  with  the  great 
nebula,  be i tig  almost  as  htight  and  about  1J  apart. 
Prof.  Boas  makee  it  only  a  few  minutes  for  same 
dote.    "  E.  M."  June  1,  p.  301. 

Jane  Sth,  moderately  clear,  12.3ii  p.m.;  comet 
much  fainter  as  compared  with  nebula ;  details 
Seen  again,  but  fainter.  I  thought  the  nucleus  pro- 
jected somewhat  upon  dark  sky,  and  it  appeared  to 

Jane  10th,  12.*:,  p.m.,  very  clear  ;  cometin  juxta- 
position with  a  hue  aggregation  of  bright  stars,  a 
truly  beautiful  (Mrnp-j-iiiun.  light  of  coma  more 
diffused,  oval  in  form,  widening  tailwards,  no  lone, 
lay  or  interference  line  aa  seen  on  3rd  and  Gth,  tail 
wry  spreading,  but  excessively  feint,  interrupted 
byluoidaof  star-field,  which  obscured  these  faint 
details;  one  component  of  a  wide  double  just  in- 
volved in  the  tail;  colour,  a  beautiful  bluish- 
white.  As  the  comet  is  rapidly  getting  into  better 
position  for  evening  observations,  any  observer 
With  a  good  telescope  and  a  fair  N.X.K.  horizon, 
may  pick  it  up  un  the  dark  iky,  and  Ills  not  improb- 
able that    another    outburst    of    brightness   may 

Bermondsey,  D.  Packer. 

THB    COMET    OB   1760. 

0  the    Annual  l!<\'/i.<!i:r 


fOr   1760,  Mr.  uiue   uuaerveu   a  comet  on    I 

of  January  uf  that  year  in  the  constellation 
Mr.  Duud  is  described  as  of  the  Academy,  Phi 
row,  Chelsea.  I  believe  his  name  was  Si 
that  he  was  a  native  of  Cberiton,  Devonshii 
■  died  about  the  year  IT!1?,  having  left  sot 


to  endow  schools  a 
isible  a 


Noknc 


!"|bin'ktbat 
Pftrth. 

ffPunn 


that  tha  first  of  January  is  given  in 
1  Sth,  and  that  the  comet  observed  by 

waa  that   discovered  at  Lisbon  on  th« 

is  makes  me  anxious,  if  possible,  to  obtain  in- 
metion  as  to  tbe  original  observations  of  Mr. 
jnn,  or  some  otber  contemporary  record  of  them. 
•  VM  the  discoverer  of  an  otherwise  nnreoorded 


met,  if  the  Annual  Rcgultr  is  correct,  and  it 
jurred  to  me  that  same  of  jonr  numerous  readers 
ight  be  able  to  throw  some  light  on  the  subject. 
There  seems  to  be  no  reason  for  supposing  the  1st 
of  January  to  he  a  mistake  for  the  8th. except  that 
it  would  enable  Mr.  Dunn's  observation  to  be 
reconciled  with  a  known  comet. 

In  the  Annual  Srgl'ler  for  the  following  year 
there  is  an  account  af  a  comet  seen  from  the  deck 
of  the  Princess  Rojinl  at  the  Sore  on  the  night  of 
July  23rd,  1761.  This  probably  was  not  a  comet 
bnt  a  phenomenon  of  a  ditlerent  kind.  I  should 
be  glad  to  bear  whether  there  is   any  other  con- 


Dublin,  June  1, 


ieof  it 


W.  K.  8.  Monok. 


MAB8. 

[288 12.]— J'AI  pense  que  les  lee 


ces  de  Sir  Howard 
lettre  prdce'dente  (28717),  j'ai 
1   la  difficult^  de  ['observation 


aveu  uinn  refraoteur  de 
iJrubb.  Dins  une  lett: 
deji.  fait  alii 

favorables  de  position  et  de  distance  ou  se  tronve 
actuellement  la  planbte.     A  force  d'attention  et  de 

reoonnaitrc  en  tonte  certitude  les  canaux  snivsnta : 
Antaaus,  Erebus,  Cerberus,  Styx,  Eunuetoi,  Hyb- 
laius,  Triton,  Letbes,  Tbotb,  Nepenthes,  Astu- 
sapes,  Phison,  Orontes,  traces  d'Hiddekel  et  Gebon 
confondns,  Indus  ee  continuant  dans  l'Osus, 
Ganges,  Nectar.  Agethodosmou,  Protonilus  et  Deu- 
teromlus  avec  laeus  Ismenins,  Callirrbm,  TansTs, 
Nilokeras,  Nilus.  J'ai  vu  e'galement  la  Sinus 
Titatinm,  one  trace  d' Atlantis,  la  baie  du  Imstry- 
gonum,  Hesperia,  Syrtis  minor,  Mare  Tyrrhennm, 
Lrt-i  [nilf.  I'ilvaium.  fjihvii,  Propoutis  avec  Herculis 
pons, -E  the ris,  Alcyoniua,  Syrtis  major,  Nilosyrtis, 
Boreosyrtia,  Sinus  Ssbteua  avec  la  baie  dn  Phison 
et  de  I'EuDbrste,  Edum  promoutorium,  Aryn  pro- 
.  par  le  de'donbiement  ds  Dawea  "  forked 


bay,"  Deuoalionis  reeio,  Margeritif.-r  bVntfll 
Anr..r:i.  Sinu."  avec  1'vrrli:.-  rt  I'ruU.l  r(-i.i  ■ 
fondues,  Solis  lacna  et  Tithonicus  lacus,  Kills 
laens.  Achillis  pous,  Mare  Acidalium  et  un  petit 
lac  situc"  entre  oetw  mer  et  ia  taohe  polaire,  lao 
anqnel  M.  Sohiaparelli,  dermis  see  derniL-res  pub- 
lications, a  doniKi  1c  nom  de  Laous  Hyperboreue, 
Lnnut  lacus,  Ceraun  ins, -Mare  Sirenum,  Mare  Cim- 
merium,    Trivium    Charontis,    Argyre,      Tempe, 


1  prdsenco  de  la  difHculte"  d'o1 


n  pouvatt  observ 


dans  une  grande  re- 


t  de  r 


bord  occidental,  sur  le  prolongei 
deveuant  de  plus  en  plus  blancs  et  or  11  linn  en 
approohant  du  limbe,  oil  ils  rinissaient  par  ii  border 
par  ii-rrnliiitiuo  ft  rivalissieut,  tlVdiil.  avec  la  tache 
polaire;  d'autre  part  un  petit  til  ou  canal  noircomme 
de  l'encre  qui  se  mon  trait  ii  I'interieur  de  la  calotte 

Eolaire  ;  pour  moi  ce  blet  noir  etait  la  bordure  de 
i  calotte  polaire  proprement  dite,  et  u  son  ex- 
Wrieur  se  truuvsil  une  petite  terra  bypcrborcenne 
neigcote  et  brillante,  an  pen  moms  blaaohe  que  la 


e  polai. 


r  Is 


!   »i-.:-.i. 


quelle 


mats  a  Milan  par  S 
M.  Perrotin, 

Si  no  chsogement  dmpeot  re  1  (ri 
*    Libya,  o'est  d'one  part  de  pii' 


la  voyait 


Tyn 


t  de  lei 


r es  ;  habitui  ii  voir  Mite  'fyrrhenum  assez 

nuire.  )  atan  d  a  bord  pris  pour  celts  mer  le 
Nepenthes;  en  cee  points  ja  m 'scoot  da  done  avec 
M.  Perrotin.     Man  en  ce  qui  oonceroe  la  Libya, 

ioond.e  ou  disparue.     Ces  tils e  >e  picientent] 

d'adleur*  daot  dn  cunduiuun  d'obliquitc  tt  de 
perspective,  ou  bant  do  dieque,  qui  les  rendent 
diflitdetu  bien  riudier. 

M.  Mee  apprrudra  avec  plaitif  que  dans  le 
deseluquisotuOii.iKne  ■*  Iit-.te  J«7lJ  il  k  figure 
a  gauche  de  Kaiser  ,-te»  une  partie  du  mwal  Th-.ili 
et  en  bas  et  i  drjite  1c  I'mtumlas  et  If  Oallirrhos 
I.-  M.  Sjbiaparelli :  on  vuit  aussi  en  haut,  u 
gauche,  une  trace  du  Kepeuthcs  (main  sea). 
Loavain,  le  7  Juin,  ltWS.  Dr.  F.  Terby. 

OOOTJLTATIOM     OF     A     STAB    BT 
JTJPITBB. 

[28843.]— USL ESS.  alresdy  communicated  by  one 
of  your  regular  astronomical  c""","""'-,,'-  "■* 

on  the  evening  of  Jntte  10th  is 


Happening  to  observe  the  planet  on  the  fltb 
inat.  at  9  p.m.,  I  was  surprised  to  find  it  apparently 
attended  by  five  satellites,  further  examination 
showed  that  one  of  these  was  a  star  of  about  equal 
brightness,  situated  between  tbe  second  and  third 
saUllito  on  the  left-hand  side  of  Jupiter.  At  9.44 
p.m.  tbe  first  satellite  entered  upon  its  transit,  and 
was  lost  to  sight,  so  that  any  casual  observer  would 
have  recognised  the  then  appearance  as  a  normal 
view  of  Jupiter  with  his  four  moons.  Lateron, 
tbe  shadow  uf  Sat.  I.  entered  upon  the  disc,  and 
thus  rendered  it  again  apparent  that  there 
was  "  one  too  many."     Clouds  intervening,  I  oonldl 

On  the  evening  of  the  10th,  cirro-strati  in  the) 
S.E.  prevented  anything  from  being  dons  until 
3.16  p.m.,  when  the  planet  was  seen  with  the  foul 
Satellites,  bnt  the  most  careful  search  failed  to 
detect  the  star,  and  I  could  only  account  fur  its  dis- 
appearance on  the  supposition  that  it  had  bean 
occulted.  Being  called  away  at  3,30, 1  returned  to 
the  instrument  at  6M  to  find  the  star  brightly 
shining  in  close  proximity  to  the  limb  of  the  planet. 
I  had  unfortunately  miiaed  the  sight  of  its  re- 
appearance, which  probably  occurred  abont  9.38, 
in  a  position  where  Sits.  I.  or  IL  wouldhava 
emerged  in  the  shadow  of  the  planet,  and  remained 


Ealing,  W.,  Jur 


11. 


R,  T.  Lewis, 


CONVERTING     STJN'S     LONGITUDE  TO 
RIGHT     ASCENSION. 

[28814.]  —  "  A    Fellow    op    the  Royal 

AaraoaOaaOAL  SOCIETY,"  in  letter  28781, 
page  302,  second  paragraph,  says  "  Ha  doss  not 
know  of  tables  for  aunvsrting  sun's  longitude  to 
right  ascsnsion  and  declinaiion  before  those  men- 
tioned in  the  American  Jfautical  Almanac  report 
for  1887.  The  following  have  evidently  escaped 
bis  notice  :  "  Vines 'a  Astronomy,"  Vol.  IL,  pages 
3ID  to  314  for  the  son;  liorlin  '"  Jahrbucbs''  for 
1831  and  185H,  for  sun  and  stars.  Trla, 

PRICES     FRONT    SLIDE     LATHE - 

MODEL    GAS  ENGINE. 

[28815.]— I  WAS  very  glad  to  find  Mr.  Price  ia 

endeavouring  to  put  into  tbe  market  a  lathe  with 

th«  wnetasl  ■»  well  u  thn  front  slide.    I  heartily 

ingement  would  Save  to 


wish  him  success.  H 
be  somewhat  altered 
instance,  I  should  wi 


two  upper  slides  re- 
;  would  come  on  the 
.  era  ana  of  the  slides 
nnder  the  milling  cutter  is  got  rid  of.  As  at 
present  arranged,  it  appears  to  toe  impossible  tt 


.wingi 


ig,  there  would  b 


1  self- 


irof  m 

,  the  aross  slide  is  already 
will  go,  and  yet  itis  within 
es.  Then  I  should  add  the 
the  revolving  nut  for  tra- 
aoting  feed  and  chsnga- 
lat  first.  Thus,  for  mill- 
long  slide  of  the  bed.  tha 
,na  me  oruss-siidc  ;  and  for  turning  thsra 
might  be  (though  it  would  hardly  be  required  even 
for  cones),  the  longitudinal  slide.  In  short,  I  think 
I  would  throw  out  that  longitudinal  slide,  and 
instead,  make  use  of  the  front  slide  of  bed  by  add- 
ing a  fixed  lead  screw  and  revolving  nut.  Cones 
oould  be  turned  even  then  by  turning  the  cross 
slide  npon  its  quadrant,  and  feed  would  be  given 
sideways  by  the  front  slide.  This  alteration  would 
en;<  ble  any  diameter  to  be  turned  whiuh  tbe  lathe 
will  take.  It  is  a  nuisance  to  be  cramped  for  room 
if  you  wish  to  use,  for  instance,  a  universal  cutting 
frame  which  requires  to  stand  out  at  least  3in. 
besides  the  semi-diametsr  of  the  work. 

I  hsve  been  busy  making  np  a  set  of  castings  of 
amodel  gas-engine  from  J.  t\  l(«ker,lato  Dorring- 
ton  I  am  glad  to  be  able  to  say  tha  engine  went 
off  the  first  time  I  tried  it  though  it  is  only  l(ln. 
diameter  by  4in.  stroke.  I  have  no  gss-bsg  yet. 
and  the  relighting  jet  will  Bimetimes  go  out.  I 
made  the  ignition  ■lrilir  ,'.,:n.  (not  Jin.  as  shown 
on  tbe  drawing),  and  used  a  "  pipe  light  tap  for 
tbe  ignition  jet.  After  workingsome  time  1  f.mli-lily 
put  oil  to  tbe  piston,  and  then  had  a  good  deal 
'if  trouble  with  the  engine  till  I  found  that  the 
tllaitat  amount  of  grease  or  even  of  moisture 
nuji-r  the  isuition  Il*p  will  prevent  its  lifting. 
I  nuw  use  blacklead  put  on  with  paraiEi 
latter  qaickly  evaporates,  as  advise^ 
Knoeferl,  r.f  U«\  11  olsover- street.  I  usj  ....  ,-..- 
ing  rings  in  the  piston,  but  ground  out  tbe  cylinder 
true  snd  smooth,  and  also  the  circular  valve  seat- 
ing. Tried  at  the  dynamometer,  the  little  thing 
supports  ilb.  at  radius  of  3  J' 


by   Mr. 


rcumference  1ft.; 


1  per  min.  =  80ft.-lb. 
.  by  pinching  the  Jin. 
I  am  amused  to  bud 
uoh,  1  think,  as  a  large 
se  it  ia  screwed  down 
a  baby 
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pression  engine,  and  how  long  will  it  be  before 
existing  patents  allow  of  this  ? 

I  may  say,  perhaps,  that  Barker's  castings  were 
Tery  good — the  softest  iron  I  have  ever  worked  ; 
it  turned  and  filed  like  brass. 

June  5.  P.  A.  M. 


[28846.1—1  CANNOT  quite  see  where  Mr.  F. 
Carre  (28807)  has  derived  his  notion  from  regard- 
ing the  wear  of  the  front  slide,  the  bearings  being 
extra  long— 9in.,  I  believe — for  the  purpose,  I 
presume,  of  avoiding  that  one  error,  and  I  am  sure 
are  far  greater  in  proportion  than  many  other  tools 
that  have  oome  under  my  notioe,  and  which  have 
done  good  work  for  an  extremely  long  time.  I 
refer  to  shaping  and  milling  machines.  I  think  it 
very  unfair  of  Mr.  Carre  to  state  that  a  purchaser 
of  suoh  a  lathe  (whose  capabilities  I  have  seen 
and  can  endorse}  will  be  grievously  disappointed. 
In  my  poor  deluded  opinion  I  think  it  will  be 
entirely  the  reverse.  All  I  can  say  is,  I  wish  Mr. 
Price  suoceis,  as  I  think  he  deserves  it ;  for  his 
front-slide  lathe,  to  say  the  least  of  it,  is  un- 
doubtedly a  step  in  the  right  direction,  especially 
for  those  amateurs  who  require  a  "  useful  and  accu- 
rate "  tool ;  the  prioe  being  very  reasonable  (in 
fact,  oheap)  for  the  workmanship  supplied,  and  I 
think  likely  to  suit  mechanics,  as  well  as  amateurs, 
who  require  suoh  a  tool  at  a  small  outlay.  Its 
accuracy  is  so  good  as  to  be  able  to  drill  a  hole 
easily  (so  steadily  does  it  run)  edgeways  through  a 
brass  blank  the  size  and  thickness  of  a  sixpence — 
a  feat  not  so  readily  accomplished  on  some  lathes 
at  triple  the  cost.  The  lathe  in  question  is  only 
8}  centres ;  therefore  the  wear  and  tear  is  in  accord- 
ance with  its  size  and  weight.  It  supplies  a  long- 
felt  want,  as  with  suoh  a  tool  wheel-cutting, 
milling,  and  fluting  can  easily  be  done.  For 
olookmakers  and  electricians*  *I  should  think  it 
would  prove  itself  invaluable. 

London,  June  6.  W.  H.  Taylor. 

THH    FRONT-SLIDE    LATHE. 

[28847.]— IP  "  H.  F.  C."  will  read  again  the 
second  paragraph  of  my  letter,  page  308,  and  have 
the  inclination  to  study  the  matter,  he  may  possibly 
Me  the  reason  for  the  conclusion  the  correctness 
of  whioh  he  doubts.  The  lathe  in  question  is 
stated  to  have  abed  3£in.wide,  and  presuming  that 
the  drawing  is  correct,  the  top  V  of  front  elide  is 
less  than  Jin.  wide.  On  this  }in.  bearing  sarfaoe 
the  whole  wear  and  tear  of  all  work,  except  what 
may  be  done  on  the  hand-rest,  comes.  It  does  not 
need  much  consideration  to  decide  that  suoh  a 
■mall  surface  cannot  long  remain  true,  and  that  it 
will  soon  become  hollowed  near  to  the  mandrel- 
head,  where  moat  of  the  work  is  done.  "  The  front 
of  the  bed  will "  not  "  take  the  thrust "  when  large 
diameters  of  eight  "or  nine"  are  being  turned. 
What  occurs  on  the  front  of  the  bed.  then,  is  a 
greatly  increased  pressure,  beoauae  of  the  leverage 
of  the  tool,  and  all  this  increased  pressure  is  super- 
added to  what  the  top  V  has  to  bear,  when  the 
tool  is  vertically  over  it.  As  to  this  lathe  lasting 
as  long  true  if  made  sorew-outting,  as  the  same 
lathe  if  fitted  in  the  usual  way :  since  the  wear  is 
directly  as  the  surface  and  the  pressure,  the  life 
for  surface  alone  would  be  as  one  to  seven.  This, 
compounded  with  the  pressure,  whioh,  if  we  put  it 
as  low  as  two  or  three,  the  result  of  increased  lever- 
age, would  give  as  much  wear  in  one  year  of  this 
lathe  as  in  from  14  to  21  of  the  ordinary  top  lathe. 

Let  "  H.  F.  C."  by  all  meana  get  a  front  lathe  if 
he  seeks  convenience  ;  but  if  he  desirea  any  lasting 
acouraoy  in  the  self-acting  part,  let  him  see  that 
the  lathe  he  buys  is  constructed  on  sound  prin- 
ciples. 

A  word  now  to  "  Comparison."  I  oannot  see 
what  occasion  there  is  for  his  reference  tof airplay. 
I  think  nothing  unfair  was  said  of  Mr.  Price  s 
lathe.  He  dt serves  great  credit  for  his  enterprise, 
and  I  have  hailed  with  pleasure  his  effort  to  supply 
to  amateurs  what  other  makers  are  so  far  blind  they 
oannot  see  they  are  standing  in  their  own  light  in 
trying  to  ignore.  If  the  regular  lathe-makers  will 
not  give  us  their  assistance  in  seeking  what  we 
want,  we  may  yet  be  able  to  get  it  without  their 
aid. 

I  am  asked  how  is  it  that  practical  engineers 
have  found  no  objections  to  the  front  slide  as  used 
for  large  milling  and  shaping  machines  ?  There  it 
is — milting  and  shaping  machines  o^u.  have  no  other 
form  of  bed,  but  a  lathe  can  have  another  and 
much  better  for  its  purpose,  if  long  wear  and  con- 
tinued accuracy  are  considered.  I  have  been  under 
the  impression  that  all  practical  engineers  are 
opposed  to  the  front  slide  for  a  lathe,  and  I  have 
also  been  under  the  impression  that  I,  along  with 
\  few  others,  have  for  years  been  fighting  the 
tattle  for  the  front-elide  lathe  against  those  who 
bee.  themselves  practical  engineers.  But  I  have 
teeter  it  not  on  principle,  or  as  being  the  tool  for 
Bodiupal  engineers,  but  simply  as  being  the  best 
oryoliWion  uitlte  an  amateur  oan  start  with.  The 
With  comi  lathe  is  a  compromise.  I  know  there  are 
C.  Netto,  dP*P:8*  all  >uch  tools,  and  tell  us  you 
•*ery  machine  separate;  but  all  the 


same,  in  spite  of  such  teaching,  amateurs  will 
make  and  will  demand  combinations,  no  matter 
what  the  practical  hands  may  sav. 

"Comparison"  says  he  bad  accurate  work 
done  by  a  ah  ape r  with  a  V  slide  Sin.  by  24in. 
which  nad  been  in  oonstant  use  for  over  eight 
years.  When  I  hear  what  the  work  done  was, 
what  degree  of  aoouraoy  was,  attained,  and  what 
tests  were  applied,  I  will  be  better  able  to  judge 
whether  this  instance  is  anything  against  what  I 
have»stated.  But  the  oases  are  really  not  on  the 
same  footing.  Wear  in  a  sbaper-bed  is  com- 
paratively harmless,  because  the  surface,  whioh 
would  be  affected  by  wear  in  the  bed  is  generally 
very  narrow.  I  speak  of  the  shaper  in  whioh  the 
head  is  fixed  and  the  table  moves.  Further,  in  the 
slide  lathe  the  saddle  moves  while  under  the  full 
pressure  of  the  out.  In  the  shaper  it  should  never 
do  so,  as  the  feed  is  given  during  the  back  stroke ; 
therefore,  the  wear  in  a  ahaper-bed  is  little  more 
than  what  results  from  the  weight  of  table  and 
the  work  on  it. 

A  lathe  worth  anything  for  aoouraoy  ought  to  be 
able  to  turn  up  a  bit  of  shafting  of  at  least  18 in. 
in  length.  To  do  this,  the  tool  must  be  carried  at 
exactly  the  same  level  all  along.  If  the  bed  wears 
hollow,  or  the  top  Jin.  V  in  the  lathe  under 
discussion  gets  worn  in  one  place  more  than 
another,  the  tool  is  oarried  at  a  lower  level,  and 
the  result  is  a  barrel-shaped  cylinder.  In  a  lathe 
acouraoy  is  mostly  required  across  the  out ;  in  a 
shaper,  mostly  along  the  out.  In  other  words,  a 
turned  surface  may  be  looked  on  as  the  result  of  a 

Sreat  number  of  short  cuts ;  a  shaped  surface  of  a 
ew  long  outs.    In  the  planer  the  outs  are  many 
and  long ;  but  I  need  not  write  more.    M  Com- 

Earison  and  I  are  agreed  that  the  front-slide 
ithe  ought  to  be  regarded  with  more  favour  than 
has  hitherto  fallen  to  its  lot ;  but,  then,  that  it 
may  not  be  again  relegated  to  the  old  iron  heap, 
let  us  avoid  the  mistakes  whioh  brought  it  to  that 
end.  I  may  say  that  I  have  now  designed  a  new 
form  of  bed  in  whioh  I  think  I  have  met  all 
objections  whioh  have  at  various  times  been 
advanced,  and  I  retain  the  advantages  of  those 
beds  whioh  met  with  most  approval.  According  to 
Prof.  Sweet's  statements,  it  will  be  50  per  cent, 
stiffer  than  the  ordinary  double-shear  bed,  the 
bearing  surface  for  saddle  is  greatly  increased,  and 
the  pattern  is  simplicity  itself  to  make.  I  am 
seeing  what  price  lathe-makers  will  supply  it  at,  and 
perhaps  then  I  may  may  have  something  more  to 
say  on  it,  and  on  the  F.  S.  lathe  generally. 

Fredk.  Oarra. 


the  gear  is  cut,  the  rattle  is  annoying.  On  a  tyim, 
lathe  I  have  a  tin.  grooved  face-plate  worked  by  a 
5in.  pulley  on  crank-shaft,  whioh  works  pleasantly. 
I  think  we  all  admit  that  back  gear  is  necessary 
for  a  regular  metal-turning  lathe  of  5in.  oantrea; 
but  an  amateur  who  works  as  muoh  in  wood  aa  in 
metal  does  not,  I  think,  require  it,  and  would  find 
it  in  the  way.  I  hope  someone  will  give  us 
description  of  Pfeil's  screwing  apparatus. 

jfm  JEL»  ^K. 


[28851.J—  The  front-elide  lathe  of  Mr.  Prioe 
seems  a  very  handy  tool.  I  certainly  like  hit 
arrangement  of  the  V  strips  better  than  any 
previous  design.  The  outside  poppet  screw  is  also 
an  improvement.  I  hardly  think  it  will  be  found 
the  best  plan  to  make  the  upper  V  terminate  sharp 
on  the  lathe-bed  face.  Turnings  are  sure  to  drop 
into  this  channel,  and  it  would  seeni  advisable  to- 
undercut  a  semicircular  channel  in  the  bed  face 
below  the  termination  of  V,  so  that  no  obstruction 
could  be  formed  to  the  passage  of  the  saddle. 

Ontario  Vital 


INTEBNAL  GBAB  FOB  LATHE. 

[28848.]— WHAT  "  J.  L.  D."  is  looking  for  is,  I 
think,  what  was  described  and  advertised  in  "  E.M." 
eight  or  ten  years  ago  aa  Jewsbury's  gear.  I 
oannot  now  describe  it  for  him,  nor  can  I  look  up 
back  Nob.  ;  but  as  the  same  principle  has  been 
utilised  in  the  screw-cutting  device  by  Niblet,  or 
Nibbloek,  which  was  described  about  a  year  ago, 
possibly  if  he  looked  it  up,  he  might  find  the  slow* 
motion  part  would  suit  hia  purpose.  It  was  stated 
that  Jewsbury  gear  was  perfectly  silent  and  truth- 
fully smooth.  It  could  be  attaohed  quite  easily  to 
the  single  head.  You  will  also,  I  think,  find  an 
internal  gearing  figured  in  "  Holtzapffel,"  Vol.  IV. ; 
but,  as  well  as  I  remember,  it  is  more  complicated. 
If  you  oannot  make  it  out,  or  get  a  look  at  back 
numbers,  I  will  make  a  search  for  you. 

I  have  seen  Pfeil's  lathe,  which  I  think  he  calls 
the  "  Unique."  It  is  a  beautiful  little  lathe  ;  but 
I  thought  there  was  too  much  to  pay  for  the 
patent.  I  am  glad  to  see  you,  too,  are  in  favour  of 
the  front  slide.  I  hope  we  may  yet  beat  down  the 
opposition,  or  get  rid  of  the  apathy. 

Fredk.  Carre. 


LATHE    MATTEB8— SUBSTITUTE   FOB 

BACK  GEAR. 

[28819.1—1  HAVE  an  idea  that  the  arrangement 
"  J.  L.  D. '  alludes  to  on  p.  331  is  that  by  Dews- 
bury.  This  was  illustrated  some  years  ago  in  the 
"  E.  M." ;  but  I  have  failed  to  find  it  now,  not- 
withstanding a  long  searoh.  This  is  the  more  to 
be  regretted,  as  I  remember  the  plans  and  descrip- 
tion are  very  clear. 

It  ia  also  explained  in  auothcr  periodical,  and  I 
shall  be  happy  to  lend  the  number  to  "  J.  L.  D." 
if  he  likes  to  write  to  me. 

In  the  mean  time,  I  will  have  another  searoh 
among  my  back  vols,  of  "  E.  M." 

Ramsgate.  J.  0.  Linecott. 

[28850.]— BY  looking  through  the  indices  of 
back  volume*,  I  have  found  in  Vol.  XI.,  the 
description  and  drawing  of  internal  back  gear 
asked  for  by  "J.  L.  D."  He  will  find  a  good 
drawing  of  it  on  page  849,  and  more  about  it  on 
pp.  478  and  524.  Now,  will "  J.  L.  D."  tell  us  how 
he  arranged  his  pulleys  on  the  Gin.  lathe  to  which 
he  refers,  and  which  seems  to  have  disappointed 
him.  I  have  the  usual  back  gear,  whioh  gives  four 
treads  to  one  revolution  of  the  mandrel,  but  though 


[28852.]—  ON  reading  the  letter  of  "J.  L.D." 
(28826)  on  the  above  in  last  week's  issue,  the 
paragraph  re  the  gear  inside  the  pulley  reminded 
me  of  an  arrangement  I  saw  some  fourteen  years 
ago,  and  whioh,  to  the  best  of  my  recollection,  I 
will  endeavour  to  describe. 

On  the  mandrel,  in  the  place  of  the  usual  spur 
wheel,  is  keyed  a  recessed  plate  or  disc,  the  recessed 
side  towards  the  cone  pulley,  and  having  teeth  east 
on  the  inside  of  the  rim  ;  on  the  front  of  the  cone 
pulley,  whioh  runs  loose  on  the  mandrel  in  the 
usual  way,  is  an  eccentric  block,  the  ring  of  which 
has  teeth  cast  on  it  to  gear  with  those  inside  the 
recessed  plate.  The  eooentrio  being  fast  to  tat 
pulley  revolves  with  it,  the  toothed  ring  engage! 
with  the  internal  teeth  of  recessed  plate,  sad 
rolling  around  in  the  same  imparts  a  a'ow  motioa 
to  the  mandrel ;  the  depth  of  recess  in  the  plats 
corresponds  with  the  thickness  of  eecentrfe 
block.  When  the  slow  motion  is  not  required,  the 
cone  pulley  can  be  made  fast  to  front  plate  by 
screwing  a  bolt  through  same  into  the  front  of 
cone  pulley,  when  the  whole  concern  will  revolvr 
together. 

St.  Mary  Ch.,  Torquay.  Engineer. 

OBJECT-GLASSES    AND    OTHXB 
MATTERS. 

[28853.]— MB.  J.  A.  CAMPBELL  (query  66655) 
has  got  hia  figures  a  little  mixed.  Foci  1014  ana 
17  5a  are  not  as  26  to  46,  and  the  shorter  orowa 
curve  should  be  rlt  not  rc.  For  this  combination 
of  glass  I  do  not  think  Mr.  Campbell  oan  do  better 
than  follow,  as  far  aa  he  is  able,  the  instruction* 
of  "  Prismatique "  given  some  time  ago.  These 
were  to  make  the  crown  curves  as  2  to  3,  and  toe 
interior  flint  curve  a  little  deeper  than  its  convex, 
neighbour,  and  then  compute  the  flint  back  curve 
from  these  conditions.  Practically,  we  might  saj 
the  crown  curves  should  be  aa  2  to  3,  and  the  flint 
aa  1  to  5.  Your  correspondent  has  apparently 
computed  his  curves  on  this  assumption;  but  the 
deeper  curves  are  in  their  wrong  places.  Should 
not  the  crown  values  be  8  8  and  13  2?  In  a  small 
objective  of  this  kind,  it  will,  perhaps,  be  better 
to  make  the  inner  curves  alike,  and  cement  them. 

With  regard  to  the  correction,  little  can  be  said. 
Theoretically,  the  ratios  I  have  mentioned  should 
give  a  minimum  of  spheric  error ;  but  as  regards 
the  chromatic  error,  I  fear  nothing  but  practical 
experiment  will  show  how  it  is  to  be  balanced. 
When  Mr.  Campbell  has  had  some  practice  at  0£ 
working  he  will,  no  doubt,  discover  that  the  skill 
in  "  figuring  "  which  the  workman  oan  employ  ii  a 
more  important  matter  than  any  precise  theoretical 
ratio  of  radii.  I  am  not  saying  this  to  disoourais 
the  querist  in  his  calculations  ;  but  what  I  would 
wish  him  to  understand  if>,  that  he  must  expect  his 
lens  to  req.uire  conaiderable  final  correction  if  as 
goes  in  for  beat  definition,  no  matter  how  carefoUj 
the  curves  have  been  computed. 

As  regards  optical  glass,  the  price  of  discs  sees* 
to  be  lower.  2s  ot  many  days  ago  I  received  from 
one  who  does,  or  did  not  long  ago,  advertise  in  tbs 
"  E.  M."  a  circular,  dated  AugUbt,  1887,  entitled 
"  Price-List  of  Optical  Glass  suitable  for  Astrono- 
mical Telescopes,  <fcc.  If  found  defective,  will  be  ex* 
changed  free.  The  price  of  Sin.  discs  is  7s.  6d% 
and  4 in.  discB  £1  each.  I  mention  this,  not  from  a 
desire  to  advertiae  anyone,  but  aimply  because  I 
feel  certain  there  are  numerous  amateur  opticians 
who  will  gladly  welcome  a  reduction  in  the  cost  of 
material  for  object-glasses. 

Optical  correspondence  seems  almost  to  have 
ceased  in  the  "  E.  M."  Where  are  our  friends.  Mr. 
Was8elJ,  Mr.  Brashear,  and  "  Priamatique  "  ?  Was 
it  not  stated  some  time  baok  that  Mr.  With  in- 
tended to  publish  his  method  of  working  nil 
exquisite  specula  in  book  form  ?  Has  such  a  work 
been  issued  ? 

I  have  some  recollection  of  a  correspondent 
asking  something  about  the  new  Abbe  glass.  I  do 
not  know  where  it  can  be  obtained  in  England; 
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r  bare  I  nan  any  detail*  comparing  tha 
ppearauces  given  hy  it  and  by  a  first-class 
ordinary  glass.  IE  any  correspondent  hu 
S,  we  may,  perhaps,  hi  some  particular*  in 
tolnmns.  Ordorlo  Vital 

?BNSATBD       PENDULUMS      ABD 

TUEEST    CLOCKS. 
94.1— I    ADYlaE     Mr.    Hutchinson    (litter 
and  28831)  Dot  to  attempt  an;  such  Dom- 
ed pendulum  u  lie  describes — noi,  indeed, 
nd  Of  msrourisJ  pendulum.    The  28  year* 

wich  Mem  to  ba  decidedly  in  favour  of  the 
id  steel  compensation  with  a  lead  cir  iron  bob; 
« difficulties  of  joints  and  otbei  things  in 
■ndulum  of  mixed  mercurial  and  other  kinda 
ipentating  metal  are  insuperable  and  at  least 
to  accuracy.  I  see  the  Greenwich  report  of 
est  minster  olook  for  the  past  year  is  aa  good 
ul,  and  I  anppoee  better  than  of  the  beat 
omioal  clucks. 

,»e  lost  the  oopy  which  "Star"  ref era  to  of 
i  Illiulrattd  mm,  deioription  of  the  Wast- 
ir  clock ;  bat  I  donbt  Ten  mnob  if  it  acn- 
es moon  detail  aa  Lord  Grimthorpe's  book, 
also  gives  a  great  many  details  of  other 
docks,  and  far  more  than  any  otber  book ; 
,e  last  (7th)  edition  contained  aoma  new  ones, 
i  some  other  book*  contain  more  information 
wataha.  Horologim, 


TTJBBBT     CLOCKS. 


(55.]— I  una  to 


lank  "Star 


T  muoh  for 


Star"  very 
id  offer  of  the  illustration  of  the  Wei 

whiah  I  would  be  glad  to  have  a  sight  of. 
b  I  donbt  if  it  would  help  me  roach,  aa  I 
lot  aay  I  am  not  likely  to  attempt  a  great 
like  it.  I  have  in  "Clocks,  Watches,  and 
'  an  illustration  of  it  by  Beckett  himself  ; 
:oept  the  number  of  teeth  in  the  wheels,  there 
ir  exaot  part'oulara  snob  a*  I  want.  A  clock 
•  4ft.  dial  (striking  on  a  bowt,  bell)  is  all  I 
to  attempt.     What  size  of  work*  thi* 

cannot  anywhere  find.     I  mean  to  as 

'heel*  ;  bnt  what  size  the  spindle  should  be, 
iw  mnch  they  should  be  turned  down  to  form 
vots,  I  hare  no  idea,  I  only  know  if  the; 
it   .™H   Beckett    say*  the   friction    is    in- 

,ve  also  to  thank  W.  van  Ey*  for  the  informa- 

s  gives  mo;  but  a*  tile  book  recommended 
lothing  on  turret  clocks,  it  would  not,  I  fear, 
my  purpose  muoh.  I  have  never  read  a 
nical  book  in  German,  and  fear  the  technical 
would  make  the  reading  hard.  However,  I 
imember  the  book,  and  perhaps  aoma  time 
tight  of  it,  and  that  learn  whether  it  would 


ir,  Donegal,  Ja- 


rred*:. Oarre. 


FTJBfl  nTATHrSMATICB. 
56.]— "  M.I.C.B."  aake  with  regard  to  the 
■ids  (p.  331)—"  After  all,  what  do  we  know  of 
ild  times  1 "  Very  little  indeed,  but  I  submit 
.his  little.  The  absence,  in  their  works, 
ier  angle*  than  such  as  have  very  simply 
loal  tangents,  implies  designers  to  have 
it  little,  if  at  all,  of  the  simplest  Euclidean 
ma.  These,  of  course,  are  not,  iu  the  bulk, 
1'a  own.  He  was  a  collector  of  past  science, 
is  47ih   Proposition,  su   necessary  to  nearly 

-  than  Pythagoras.  Such  designers  as  those 
amide,  if  acquainted  even  with  this,  would 
f ten, or  sometimes,  chosen  angles  the  doubles 
i  a*  above  described,  so  as  to  have  all  their 
one  numerical,  especially  the  simplest  of 
laving  them  3,  4,  and  6.  But  in  Vyse'sgreat 
.his  is  nowhere  approximately  found.  Even 
iquot  parte  of  the  circle,  ae  60s  and  30',  do 
our.  Neither  did  they  once  choose,  as  Lord 
horpe  has  remarked,  the  MT  44'  that  is  far 
:elie«t  for  geometer*  to  havegiven  a  pyramid, 
g  its  faces  equilateral.  Once  only  do  we  find, 
great  pyramid  of  Dasboor,  an  angle  with 
insurable  functions;  bnt  by  no  means  the 
nt— rather  seeming  hit  upon  by  chance, 
in  "M.I.C.K,"  has  demonstrated  the  iuclos- 
given  sphere  by  the  shortest  two  slope  lines, 
be  will  prooeed  to  show  the  steeper  slope 
Timid  face*  must  hava,  to  inolose  it  by  the 
urn  of  surface.  R.  I..  Q. 


:mg  group  ol 
'ucing  "g- 
t  from  C 


o  producing  "  gamboge,' ■    the   yellow  gum 
" *-    n  Cimbodii,  Siam,   henoe  the 

"i«»ia>««M*iu<i  of  Soi 


ca  resembles  the  above  in  all  its  qualities. 
dee  the  Siamese  species,  there  are  many 
ifera:,"  yielding  true  "gamboge."  Ceylon, 
ar,  and  the   Indo-Chinese   Forests  (on  the 


frontier  of  Assam).  G.  Pictoria,  of  Southern  India, 
yields  "gamboge"  which,  when  fresh,  was  found 
snperlor  in  colour  to  the  Siam  article,  but  its 
medicinal  quality  was  not  tried.  G.  pedancniata 
attains  a  height  of  60ft.  and  is  a  beautiful  object, 
being  very  s;mmetrioal  in  growth,  the  foliage 
brilliant  green,  and  resembling  a  delicate  laurel 
with  golden  orange-like  fruits,  containing  a  whole- 
some acid  Juice,  muoh  used  on  the  spot  to  acidulate 
currios.  Moreover,  I  have  seen  a  fin*  jelly  made 
by  an  English  lady  from  the  same.  Strange,  too, 
that  67.  ilwigoitana  should  yield  an  edible  fruit  so 
fine  that  it  baffles  description,  from  the  rind  of 
which  fine  gamboge  baa  been  extracted.  In  small 
doses  the  gum  acre  as  a  hydrogogne,  cathartic,  and 
diuretic;  in  large  doles,  very  dangerous  effects  are 
produced.  The  drug  was  formerly  mnob  rued  in 
the  treatment  of  apoplex;  and  dropsies.  A  vendor 
of  patent  pills  employed  it  aa  the  basis  of 
bis  nostrum.    On  moistening  one  of  these  an  artist 

Eft  a  "  good  yellow."  I  believe  this  gum  ha*  never 
sen  collected  in  India.  There  are,  or  were,  three 
varieties  of  Siam  gamboge  :  (1)  Solid  cylinders  ; 
(2)  Hollow  cylinders;  (3)  Cakes.  Dr.  Christ itoa 
published  a  very  elaborate  analysis  of  tb*  three 
sorts,  No.  1  being  the  richest  in  resin,  of  which 
6  grains  produced  great  results,  without  pain  or 
uneasiness.  The  trees  of  this  order  are  only  found 
in  dark,  swampy,  virgin  forests.  All  the  young 
specimens  I  removed  died  very  quickly,  though 
well  protected  in  transit  by  canoe.  Boa. 

THH  "LIVBBFOOr,"    LOCOMOTIVB. 

128858.1—  A  correspondent,  letter  28630  p. 
149,  asks  for  a  sketch  of  the  "  Liverpool."     I  beg 


AH  ANOIBNT  BalLWAT  TIOKBT. 
[28859.]— THE   annexed  illustration  is  a  full- 
sired   representation    of    the    old    brass    railway 
tickets   used   on  the   Leicester  and  Swannington 
Railway  from  the  opening  of  the  line,  17th  July, 


RAILWAY 
BAGWORTHl 
\n?20  . 


became  the  property  of  the 
If  a  passenger    were  going 
Bagworth,  per- 


1833,  to  1810,  when 

Midland  Company. 

from  any  atation— for  instance, 

haps — ticket  No.  20  would  be  issued  . 

this  number  and  the  amount  of  fare  paid  would  be 

duly  recorded  in  a  book. 

The  guard  of  the  train  carried  a  leather  bag, 
somewhat  in  the  form  of  a  collecting-box,  having  a 
separate  division  for  each  station,  into  which  the 
tickets  were  placed  by  the  guard  when  collected, 
and  returned  to  the  station  from  whence  they  were 
issued,  to  be  again  need. 

These  tickets  appear  to  be  such  interesting  relics 
of  early  railways,  that  I  have  lately  presented  one 
of  them  to  the  South  Kensington  Museum, 
dement  B.  Stretton. 
Consulting  Engineer  Associated  Society 


of  E 


id  Firan 


Leicester. 

NON-MIBA0TJLOTJ3  OKOLOOY. 
[28860.  V- TO  answer  "F.  8.  S."  (p.  332),  as  to 
whether  I  regard  an  event  as  a  miracle,  it  is 
necessary  to  define  a  miracle,  and  Locke's  definition 
is  tha  only  ono  I  can  accept ;  "  a  sensible  operation 
which,  being  above  the  comprehension  of  the 
spectator,  and  in  hit  opinion  contrary  to  tha 
established  course  of  nature,  is  taken  by  him  to  be 
divine."    Looks  was  driven,  he  says,  to  make  this, 


operation    perfor 


extraordinary 
mi  alone "  ;  which 
natrons  claim  to  fix 


mmsd  in  somebody  the 
the  limit*  of  all  power  not  divine,  or  of  al    ._.. 

'  iwt,  discovered  or  undiscovered.  He  said, 
Nothing  can  be  taken  to  be  a  miracle  but  what  is 
judged  to  exceed  those  laws.  Now,  every  man 
being  able  to  j  udge  of  those  laws  only  by  hi*  own 
acquaintance  with  nature,  and  notions  of  it)  force 
(which  are  different  in  different  men),  it  is  un- 
avoidable that  that  should  be  a  miracle  to  one 
which  n  not  so  to  another." 

Of  oourse,  then,  I  do  regard  the  warning  of 
Noah  long  before  the  event,  in  snob  way  as  to  lead 
and  enable  him  to  save  humanity  and  animal  Ufa 
in  so  tremendous  an  accident  (an  accident  so  rata 
In  nature  that  w*  can  hardly  reckon  above  four  or 
five  ai  great  catastrophes  probable  In  an  average 
million  years),  aa  a  mirsole  most  eminently  divine. 
Dr.  Halley,  the  physicist,  first  enabled  to  aee  and 
point  cut  the  accident's  nature,  when  doing  so  to 
the  Royal  Society  in  1791,  added,  "  In  this  case  it 
will  be  mnch  mora  difficult  to  show  how  Noah  and 
the  animal*  eouidbe  preserved,  than  that  all  things 
in  which  was  the  breath  of  life  should  hereby  be 
destroyed."-^*".  TVoiii.  1724,  No.  383.)  "The 
foregoing  papers  having  been  read  before  tha 
society  3D  years  since,  were  then  deposited  by  their 
author  in  their  archives,  and  not  published,  he 
being  sensible  that  he  might  have  adventured 
ultra  crepidam,  and  apprehensive  least  by  some 
unguarded  expression  he  might  incur  the  censure 
of  the  Sacred  Order.  Nor  bad  the;  now  been 
printed  but  at  the  desire  of  a  late  committee  of  the 
society,  who  were  pleaaed  to  think  them  not  un- 
worthy of  the  Press." 

Ton  see  it  is  possible  God  ma;  intend  identical 
stories  to  be  held  miracles  by  readers  in  one  age 
and  not  *o  by  reader*  in  another,  and  yet  attest 
His  hand  to  both.  For  very  near  these  two  cen- 
turies He  has  caused  the  naturalness  and  physical 
aaouraey  of  this  Hsbraw  story  to  he  elear,  or  grow- 
ing ever  clearer ;  and  according  to  a  laying  of  poor 
Bp.  Colenao  {whioh,  however,  he  never  acted  on)  we 
are  not  to  shelve  or  keep  out  of  view  "any  fact 
that  God  in  His  providence  hu  chosen  to  bring 
i^Kih  t—  "     rint.nnr  "  H«nrnrl  CitAut  "  make  them 


before  ui."  Bnt  your 
stives  judge*  of  that, 
nets,  and  dark  joi 


Halle;  had  ended  his  paper  thus:— "If  thi* 
speculation  seem  worthy  to  be  cultivated,  I  shall 
not  be  wanting  further  to  insist  on  the  conse- 
quences thereof,  and  to  show  how  it  may  render  a 
probable  account  of  the  strange  catastrophe  we 
may  be  sure  ha*  at  least  once   happened  to  the 

The  state  of  knowledge  at  that  time— geological, 
physical,  or  even  astronomical — would,  of  course, 
not  have  led  him  to  anything  like  so  dear  aa 
account  aa  now  ;  but  this  qnsekridden  old  Britishry 
almost  a*  hoodwinked  then  apparently  by  their 
"Sacred  Order,"  a*  now  by  their  psendo-aoienue 
quacks,  were  thoroughly  prevented  looking  at  any- 
thing so  eminently  "worth;  to  ba  cultivated  '; 
and  in  these  two  centuries  I  seem  the  only  indi- 
vidual in  Britain  to  look  at  it  1  There  has  never 
been  any  »uoh  "task"  aa  "F.  S.  S."  implies  "of 
reconciling  the  old  Hebrew  books  with  modern 
science,"  for  the;  have  never  had  any  variance  to 
reconcile.  The  books  that  cry  eut  to  be  reconciled, 
but  never  will  be,  with  science,  are  not  any 
Hebrew  ones,  bnt  the  new  geotogers'  one*  of  thi* 
reign— not  this  half-century  in  the  world  at  large, 
but  this  Britain  of  Victoria— since  their  aroh- 
quack  Lyell  set  thorn  at  their  vain  Bible-baiting. 

Halley'*  contemporary,  Whiston,  doubtless  did 
independently  strike  out  the  same  obvious  theory  ; 
but  being  one  of  the  "  Sacred  Order,"  the  only  one 
apparently  in  these  whole  two  centuries  honest 
enough  to  sse  it  "worthy  to  be  cultivated,  hs  did 
so  not  in  the  trne  scientific  spirit  Newton  and 
Halley  wonld  have  done,  bnt  with  somewhat  of 
the  recklessness  Locke  rebuked  in  the  above  quo- 
tation, and  bronght  on  himself  ridicule  that  un- 
happily clung  after  him  to  tbe  subject. 

Iu  17li7,  Edward  King,  F.S.A,  broached  in  the 
Phil.  Tram,  the  miraculous  snhmergenoe  theory 
that  lasted  into  our  time  (being  adopted  by  De  Luc 
and  the  founders  of  geology,  and  retained  by  Cuvisr 
and  Bnckland),  namely,  that  of  a  causeless  globe, 
convulsion  suddenly  and  permanently  drowning 
all  that  till  then  had  been  land  and  bringing  up 
our  present  continents  instead.  This  was  supposed 
to  tally  with  Gen.  vii.  11,  and  that  was  what  led 
me  to  retain  far  too  mnch  of  the  idea  in  the  debate 
you  admitted  on  thia  event  between  Vol.  XV. 
and  XX.,  where  "F.R.A.S."  and  "Sigma" 
ohiefly  opposed,  and  the  late  Rev.  H.  C.  Key  sup- 
ported me  ;  bnt  in  no  other  verse,  observe,  does 
Genesis  hint  at  any  other  source  of  waters  than 
the  sky,  and  "  the  great  deep  "  in  that  text  asi quite 
as  likely  to  mean  the  sky  as  the  "  sea,  a  word  tbat 
in  the  whole  Deluge  story  never  once  oeonre. 
While  always  rejecting,  then,  the  miraculous  part 
of  King's  theory,  I  have  now  also  abandoned  most 
of  tbe  crust  movement.  He  had  indeed  thia  one 
element  of  truth  :  I  hold  that  whatever  lands  tha 
Flood  tnbmerged  remain  still  submerged,  unless 
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Armenia  ni  aid  land,  of  whioh  there  seems  do 

J  still  claim,  ai  Mr.  Key  did,  for  the  Bible  sod 
myself  against  all  your  Ljellists,  "  F.R.A.3.," 
Clodd,  Proctor,  Grant  Allen,  "Sigma,"  Ac,  the 
eioIaaivediBtuiction  of  geologising  without  miracle. 
The  Hebrew  books  have  miracle*  in  other  matters, 


___,  __o  thin, 
n  taken  for  granted,  and  doubtless  by  many 
«uu  never  hesrd  of  either  Whiston  or  Halle;; 
but  it  may  suffice  bare  to  refer  "  F.  S.  S„"  or  any 
doubter  of  this,  to  Aoguste  Comts'a  "  Positive 
Polity,"  Vol.  I,  of  English  translation,  p.  410.  As 
the  thought  of  an  atheist, or  extremeanti-tbeologic 
agnostic,  it  is  well  worth  examining.      E.  L.  O. 


THK  CHEMIST    NOT    A    OBEATOK, 

raaSfil.]— "SATISE"  states  in  bis  letter   (No. 
28J69,  p.  281)  that  "the   religion  of  a  thousand 

Jean  must  surely  fall  if  in  the  laboratories  of  to- 
ay  there  is  produced  a  compound  which  will  live 
like  one  of  the  Monera,"  ano  be  farther  states  that 
"science  is  leading  up  to  such  a  point"  became 
"she  hu  produced  compounds  formerly  made  by 
plants  and  animals  alone— such  as  the  poisonous 
base  of  hemlock,  and  many  others — and  why  not 
also  protoplasm?"  After  "Setine's"  expression 
of  douht  as  to  the  stability  of  religion  in  the  event 
of  such  contingency  arising  as  above  stated,  it  is 
very  considerate  of  him  to  think  sgain,  and  uk — 
"Why  not  also  protoplasm?"  And  I  mayheri 
that  Professor  Boacoe  s  remi  ' 
will  be  the  best  answer  to 
found  in  their  entirety  in  the  1 
for  September  2, 1837 ;  but  ai 

necessary  to  state  in  this  connection,  as  follows  :— 
"Protoplasm,  with  which  the  simplest  manifesta- 
tions of  life  are  associated,  is  not  a  compound,  but 
a  structure  built  np  of  compounds.  The  obemist 
may  successfully  sjutbesisa  any  of  its  component 
molecule*,  but  be  has  no  more  reason  to  look  for- 
ward to  the  synthetic  production  of  the  strnoture 
than  to  imagine/ ii  at  the  synthesis  of  gallic  acid 
leads  to  the  artificial  production  of  gall-nuts," 
John  it,  X.  Thompson. 

IMPOSSIBILITY  OF  MANKIND   BEIKG 

MR1VKD       FROM        ONE        COMMON 
ANCESTOR-  -EVOLUTION. 
^880!.]— I  CANNOT  quite  understand  the  foroe 


this  subject 
They  may  be 
m  Mechanic 


of 


u  his  let' 


opening 
"■~  i«»w,  page  32D),  Whether  he  thinks  that 
the  fact  of  animals,  when  very  closely  inter- 
breeded,  becoming  small  and  sterile  is  a  theory  I 
know  not ;  but,  as  it  is,  it  is  a  fact,  which  has  been 
proved  scores  of  times — the  case  of  pigeons  is 
proved  every  day  almost.  I  strongly  inspect  that 
"  Amatenr  "  has  written  his  letter,  not  because  he 
knows  anything  about  the  subject,  but  became  the 
theory  of  Evolution  is  against  the  facta  mentioned 
in  the  fairy  legend  which  forms  the  beginning  of 
his  Bible.  Thus,  he  says,  "Man  and  pigeons  are 
not  governed  by  lite  same  laws,  because  the  former 
was  made  in  the  image  of  God."  What  laws  he 
refers  to  1  don't  know— neither  does  be,  1  believe  ; 
Also  I  think  that  "  God  was  made  in  the  image  of 
man  "  (as  the  latter  could  conceive  no  being  of  a 
form  higher  than  himself)  is  a  trnar  phrase  than 
"  man  was  made  in  the  image  of  God  "  ;  for,  as  I 
nave  said  in  other  letters,  men— especial  I y  un- 
■educated  men — pot  down  every  ioeipficable  thing 
to  a  spirit.  Man  has  certainly  not  withered  up; 
bnt  he  would  havs  done  so  if  he  wars  created  as 
by  "Amateur's"  theory.  No  doobt  "Amateur" 
thinks  himself  a  noble  animal;  hut  I  don't  see  that 
a  lion,  fur  instance,  is  any  nobler  than  a  man— 
•specially  some  men ;  neither  do  1  see  that  an 
animal  has  to  work  less  than  men  to  get  bis  bread. 
1  shall  bo  very  pleased  to  hear  that  I  am  wrong  in 
supposing  that  -  Amateur"  baa  written  merely  out 
of  blind  dsvotion  to  religion,  whioh,  in  itself,  is 
very  laudable,  but  unscientific. 

I  believe  that  most  people  fancy  that  we  are  all 
deacended  from  one  common  ancestor  "  E  L  G  " 
(letter  2B821,  p.  329)  argues,  from  the  Bible  and 
other  legends,  that  we  are  not  derived  from  one 
parent;  what,  then,  does  he  think  we  are  derived 
from  ?  He  maintains  that  we  are  descended  from 
a  number  of  men,  and  I  suppose,  as  a  "  Bible- 
reader,"  he  does  not  believe  that  we  have  sprung 
from  the  lower  animals.  Does  he,  then,  think  that 
*  whole  family  of  men  were  separately  created? 
There  is  no  radical  distinction  between  alow  and 
fast  breeding  animals;  the  difference  being  that 
in  a  fast-breeding  animal  the  original  parent  may 
beget  from  twenty  to  a  hundred  offspring  in  a  year, 
-*'--  the  first  few  years  tl 

.    ..--,,    „    animals   that  close  ir 

'oidad;  while  with  slow-breeders 
twenty  at  the  utmost  are  born  in  forty  years— thus 
close  interbreeding  is  an  absolute  necessity. 
S.lj,G,"MA}ithitth*  expression  "deriyed  from 


nature.    I  prssuma  that 

may  imply  that  we  are  derived  from  God,  which  1 
deny,  neither  is  it  stated  in  my  letter.  It  is  the 
second  alternative  I  mean,  which  I  was  led  to  try 
and  refute,  on  the  ground  that  it  is  the  popular 
version  of  the  Scriptures,  caused,  no  doubt,  by  the 
second  chapter  of  Genesis  and  such  poetical  books 
as  "  Paradise  Lost." 

"Dens  "(letter  28822,  p.  330)  asks  how  long  it 
would  take  for  the  highest  ape  to  leam  a  little 
English.  The  answer,  I  think,  to  this  is  that 
they  would  never  learn  the  language.  Evolutionists 
do  not  think  we  are  descended  from  any  ape,  new 
living ;  what  they  do  think  is  that  some  ancestor, 
probably  resembling  the  anthropoid  apes,  hsd  a 
family,  one  of  whioh  slightly  varied  from  the  rest 
and  so  became  our  progenitor.  The  brothers  of 
this  animal  perhaps  varied  in  another  way,  and  so 
became  the  ancestors  of  the  apes.  Now  the  way  our 
ancestor  varied  from  his  brothers  was,  most  likely, 
that  the  tongue  and  mouth  were  improved,  so  that 
he  csuld  utter  sounds,  half  articulate.  For  once 
being  possessed  with  a  mesns  of  expressing  bis 
thoughts  and  wishes,  his  whole  mind  would  im- 
prove, be  would  be  able  to  see  how  to  protect  him- 
self in  danger,  and  from  rain.  It  he  oould 
understand  how  to  prelect  himself  from  wind, 
rain,  and  cold,  bis  hairy  covering  would  become 
useless,  and  so  begin  to  be  rudimentary.  In  fact, 
I  believe  that  language  was  the  first  improvement 
which  animals  bad  to  make  themselves  men.  That 
animals  can  get  thie  improvement  in  the  tongue 
and  throat  is  proved  by  some  birds,  suoh  as  tbs 

have  net  a  corresponding  brain  ;  thoughts  must 
come  first,  then  language,  so  they  would  very 
readily  pick  up  a  language  whioh  could  express 
their  thoughts  better  than  their  own  aould  do. 

That  the  common  skate,  anthropoid  apes,  men, 
and  other  animals  have  the  same  periodic  functions, 
is  a  case  of  the  pertinacity  of  inheritance.     Thus 


itbyn 


jr  was  prone  to  them,  and  this  hs 
it  animals,  inherited  by  a  few. 
Sfttlne. 


POSSIBILITY  OF  BIBLE  -  KKADEBS 
BTJPPOSING  US  DBBIVBD  FBOBt 
ONB    COMMON    ANOESTOB. 

[iSS63.]— I   think  few    people  who  read  the 

ings — will  be  likely  to  accept  the  extraordinary 
interpretation  "  E.  h.  G."  offers  regarding  the  word 
"  Adam  "  as  signifying  the  name  of  a  race,  and  not 
that  of  an  individual.  Nothing,  to  my  mind,  can 
be  plainer  than  that  the  author  of  Genesis — 
sssuming  his  hook  to  have  been  fairly  translated — 
wishes  us  to  understand :  that,  on  the  sixth  day 
(or  period),  God  created  one  man,  whom  He  called 
Adam,  and  that  He  afterwards  furnished  him  with 
a  wife,  or  mate,  by  the  transformation  of  one  of 
his  (Adam's)  ribs  into  a  woman.  The  whole  story 
of  the  sojourn  of  this  pair  of  human  beings  in  the 
(iardan  of  Eden,  comprising  the  incidents  of  their 
eating  the  forbidden  fruit ;  of  their  being  clothed 
in  skins  by  the  Deity ;  of  their  being  ultimately 
expelled  from  the  garden,  &c.,  is  evidently  intended 
to  apply  to  two  people — Adam  and  Eve — alone. 
When  God  said  "  Let  us  make  man,"  He  made 
Adam,  and,  later  on,  Eve.  No  bint  ia  given  in 
'       ilied  tbi 


s  of  s 


a  that  God  n 


descended  from  this  one  original  pair.  I  think  I 
may  fairly  assume  that  the  clergy,  as  a  body, 
-icuept,  or  at  lesst  profess  to  accept,  this  account 
jf  Adam'i  creation  in  its  plain,  literal  sense  ;  for 
if,  besides  Adam  and  bis  family,  there  were 
thousands  of  other  men  and  women  —  God'a 
creatures,  but  having  no  blood-relationship  to 
Adam  —  what  becomes  of  the  doatrine  of 
original  sin,  on  which  the  clergy  base  so 
much  of  their  church  religion?  The  original 
sin  was  the  sin  committed  by  this  ons  man  and  his 
wife,  and  we  cannot  ounoeive  the  Author  and 
Baler  of  Cosmos  visiting  on  people  whoae  origin 
was  wholly  independent  of  that  of  Adam  a  trans- 

Scssion  with  which  they  had  nothing  to  do.  The 
ible  narrative  may  not  be  supported  by  the  evi- 
dence derived  from  human  knowledge  of  God's 
laws  and  what  man,  in  his  finite  wisdom,  believes 


English  transli 


told  in  very  plain  words  (aasui 
'  i  be  fairly  correct), 
be  to  certain  passages: 


it),   and  : 


ings  which,  but  for  the  recent  revelali 
science,  they  would  never  have  been  thought  to 
possess.  One  great  difficulty  in  reconciling  the 
Biblical  account  of  the  Creation  with  the  facts  (as 
most  searchers  after  knowledge  consider  them  to 
be)  of  geology  and  astronomy  lies  in  the  plainly- 
worded  statement  that  the  whole  of  the  Divine 
work  was  performed  in  six  days — each  day,  ws  are 
expressly  told,  consisting  of  an  tcening  and  a  morn- 
ing. The  words  "  evening  and  morning  "  occurring, 
as  they  do,  in  the  record  of  each  day's  work  appear 


— at  least  to  me— to  render  the  clerical  hypothecs] 
of  a  day  signifying  an  indefinite  period  of  tiros 
totally  untenable.  Possibly  "  E.  L.  G."  may  at 
able  to  throw  some  light  on  this  point. 

Charing.  J.  «.  0. 

NOAH'S    DELUGE. 

[2S!?i!l.]—  Some  of  your  correspondents  are  vers 
earnestly  introducing  the  subject  of  Noah,  hi 
sons,  and  the  Ark  into  their  letters  ;  bat  it  sssaa 
to  me  that  before  accepting  the  legend  it  would  bs 
well  to  look  broadly  at  the  main  features  neces- 
sarily involved  therein.  They  come,  perhaps,  is 
the  following  order:— First  let  as  determine  tat 
dimensions  of  the  Ark,  the  system  followed  in  in 
construction;  then  approximately  the  number  2 
animals  oarried  by  it.  We  may  nest  endeavour  ti 
puxile  out  haw  it  would  be  possible  to  carry! 
many,  together  with  food  and  watar  for  their  oat 

The  details  of  anchors,  hawsers,  pomps,  sails 
rudder,  and  possibly  steam  steering  gear  are  OS 
mentioned  ;  but  then  tbegood  men  who  wrote  to 
not  of  the  nautical  type;  they  did  their  bet 
according  to  their  lights  [besides,  it  was  before  ta 
days  of  the  Plimsotien  legislation,  and  there  was. 
neither  the  Classification  Societies  nor  Board  <■ 
Trade  officers  to  worry  one  with  all  this  modsn 
refinement.  Therefore,  for  the  present  purpose 
we  need  not  trouble  ourselves  with  it;  grant  thai 
all  was  ready. 

Then  we  may  for  a  moment  consider  from  wheas 

in  depth  over  all  the  world.  Let  as  think  of  to 
tempestuous  weather  which  moat  have  exist* 
during  this  great  increase  of  water,  and  with  thi 
lot  us  picture  the  consequences  which  would  em 
to  one  of  our  largest  and  strongest  modem  vesica 
if  lying  ashore  wsiting  to  be  dotted,  Ws  nasi 
not  assume  the  sailor,  I  think,  and  talk  about  the 
bad  weather  she  would  make  of  it,  loaded  will 
cattle,  and  lying  st  the  mercy  of  the  winds  and  til 
waves.  In  this  part  of  the  matter  we  may  annul 
an  entry  in  the  official  log,  "  The  weather  and  ia 
very  bad  ;  vessel  rolls  and  labours  heavily  ;  pimp 
regularly  attended." 

Even  then  we  have  some  knotty  points  to  thialt 
over,  for  we  have  to  settle  how  suoh  a  great  exes* 
of   water  was  taken  away,  and  where  did  It  ss 

to?    We  mttstsuppose  thst  it    

evaporation  requires  heat,  and,  i 
heat  would  be  required  that  the  water  would  nan 
to  be  at  bulling  temperature ;  while  st  scab  a 
temperature,  whit  becomes  of  the  £ah  ?  The  Ark 
and  its  inmates  would,  of  coarse,  fare  no  better. 

Then  comes  another  consideration— vis,  da 
stranding  of  the  Ark,  and  the  holding  together  tl 
tbeauimals  loft  her.     We  must  first  endeavonls 

large  steel  or  iron  vessels,  in  point  of  relslin 
strengths,  ami,  having  d.me  an,  l.uk  loses  theeoa- 
seq  Deuces  of  a  modern  ship  stranding.  It  will  si 
readily  seen  that  with  all  oar  modern  appliues 
what  little  chance  there  is  uf  suoh  a  vessel  lyiaj 
for  an  hoar,  or  for  a  day,  without  being  broken,* 
without  serious  loss  of  life.  The  only  way  tl 
getting  over  this  difficulty  is,  it  seems  to  ma* 
assume  that  the  Ark  stranded  in  the  good  old  tasft 
when  people  were  free  to  do  as  they  liked,  aria  ' 
evil  oonsequeucta  ensued,  and  that  the  er"  ' 

rtainly  follows   the    stranding  of  a 


aporated;  M 


nthe 


introdurtiosal 

oats,  aid  rent  I 

in    Societies,  Basra*!  J 

k  Commissioner, 

MM 


EVOLUTION. 


dded  nothing  worth  mentioning,  1 
rhich  it  may  be  said,  that  win 
he  "  missing  links  "  ta  death  he  vi 
ip  the  sponge,"  because  if  evola.._  -. 

there  is  no  mure  need   for  the  [inks  tolstsss*  I 
i  grandfather  to  die  that  the  gMiid>ccriUM6  I 
hiy  should   be  in  swarms  nver  the  i»*«*  1 
Jut  the  mn-eum   which   "Satiric"  <i«r»«" 
ilready,  so  f ar  as  the  human  period    :         " 

said    period    covering    in    time  " 

800,000  years  (according  to  the  tl 

This  museum  is  to  be  ionnd  in 

-  Auti,,iiityof  Man 

Boyd-Dawkins'n  "Ci 

ture  ol  Kent's  Cavern,  Tor 
Bible,"  by  \V.  C.u 


*sil 


C.rrutuers,  afc-\K^5 
Unburn:  but  "Sit  in.!"  will  find  m-»  f  i**.  .n, 
very  curious  animal  described  in  I ._  >a>V-s. 
scent  of  Man  "  I...  jjinni-.,;*-.,  !,.'■. M.—Ji  *£m 
from  a  hairv  quadruped  furnished  ^"'i«fc*s*t 
pointed  ears.'  In  regard  to  Ibss-ijE 
asked  for  as  to  bow  men  conduct—  'J.jia 
avocations  with  eonlM-MUT,  li-::iw-  *■  ff~Z^ 
animals  don't  alter  in  the  space  _"'2.J£, 
"Satine"  will  understand  tbiit  the  at-sW"™^ 
at  the  a****^ 

T 
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ant  (or  hit  (volution?  Unlimited 
"  bulk  of  time  "  won't  do  in  place  ol 
car  tbe  moa,  see-cow,  dodo,  ot  great 
anything;  they  have  loft  nothing 
dote  extinction.  It  would  be  mori 
in  every  way  if  "Satine"  or  otbei 
would  leave  inch  email  matters  el 
>r  the  present,  and  direct  their  attan- 
)  fundamental    basi 


e  detsrn 


the    fundamental    nu    once  settled, 
against,  the  hairs  and  other  oo-laterala 


no  living  thing  (ni 


o  farj  of  a 


is  the  life  a 


life  it  has  to  lire  and  the  part  it  has  to 
tomy  of  nature— the  must  complex  does 
nor  leu.    The;  are  both  on  the  same 


m  in  tarmt ;  for  if  tbi 
{her  (■□  as  to  be  able  to  a 
w?  And,  although  we  were  told  by 


that  evolution  bad  advanced   from 
the  theory,''  it  really 


hae  alwaya  been — 


i  all  the  Evolution 
of  the 


»  get  ii 


.iitiu   ■  i  i 


*  thingi  that  have  been 


n  thi 


e  suddenly  ti 

i  conceived  by  the  mind,  therefore  I 
itain  that  my  theory  of  molecule!  is 
t  nevertheless,  to  my  knowledge,  I 
en  inch  a  theory,  or  heard  of  one  like 

Ens"  had  any  argument*  about  it? 
ey  in  favour  of  it,  or  against  it? 
objections  to  it  ?  Whoever,  in  the  first 
•ti  it  dor i  not  matter;  but,  anyhow, 
?em  to  be  much  known:  therefor*  a, 
i  such  a  paper  as  the  "  E.  M."  wonld 
good  and  had  points  in  it.  "Sigma" 
let  the  cat  out  of  the  bug  in  giving 

ie  old  newspaper  cuttings  I  hid  col- 
i  this  from  the  f'ijaro,  dated  April, 
iiugbing  plant '  grows  in  Arabia,  with 
lg  effects  like  those  of  ]:iughing-gaa(l). 
ire  of  a  bright  yellow,  and  the  seed, 
and  woolly,  while  the  seeds  resemble 


up  the  sleek  "  before  they  are '  Died  for  pendnl  unit. 
Probably  the  drawing  of  the  tubes  during  their 
manufacture  tends  to  elongate  the  metal, 

Loudon,  N.,  June  6.  Wm.  Granger, 

PROPULSION    OF    STBAKSHIFS. 

[23863.]—!  DO  not  know  enough  for  to  venture 
upon  a  diaonation  with  "  J.  M."  (28818,  p.  S29)  ; 
hut  this  I  can  sit,  as  regards  the  explanation  given 
(as  to  the  reason  of  Rntbvent  failure)  by  "  J.  M," 
that  Admiral  Elliott  tried  all  and  everything  that 
could  be  done  for  the  Wufru-itch  gun  host,  and  bad 
to  give  it  up  at  last  u  a  failure  ;  and  in  spite  of 
the  reasoning  of  "  J.  M."  to  the  contrary,  I  still 
maintain,  as  a  trained  mechanic,  that  the  want  of 
stiffness  in  the  oolnmna  of  water  when  ejected 
from  the  noulcs  was  the  cause  of  failure,  and  a 
practical  illustration  of  this  la  to  be  seen  in  the 
water  ejected  from  the  noixte  of  tbe  lire-engine 
hose.  It  haa  power  enough  to  knock  over  any- 
thing In  the  way  of  men  or  animals  that  it  strikes 
against  j  it  will  smash  in  a  window-frame  and  all, 
and  yet  the  fireman  hardly  feels  any  recoil.  At 
the  tame  time,  ooald  hydraulic  propulsion  be 
made  a  success,  it  would  bring  the  safe  and  easy 
handling  of  a  steamship  to  practical  perfeotion. 


imalf  dosep,  i 


them,  and  th< 


.  »ins\  and  be  in  an  uproariously  ridi- 
ion  for  about  id  h'lur.  When  the 
nsca,  the  exhausted  exhibitor  of  these 
leep,  sod  when  he  awakes  he  has  not 
remembrance  of  his  frisky  doings." 
is "  can  give  particulars  about  this 
•t  I  ike  1 1  correct  a  i;.*..,!  part  of  it. 
wood.  E,  H.  In  Schwarz, 

BBS    FOR    COMPENSATED 
PBMDTJLTJMa. 

OME  few  years  ago  I  constructed  a 
no  and  steel  compensated  pendulum 
tt  Mi'lb.,  and  soon  after  setting  it  to 
that  it  had  an  increasing  losing  rate 
vitb  a  few  short  intervals  for  abont 
d  a  half.  1  could  attribute  this  only 
ig  and  consequent  shortening  of  the 


mtlys, 


'i  hand- 


iving 

int  of  a  supposed  similL_  __ 
■tor  pendulum,  and  being  about  to 
thcr  pendulum,  I  decided  to  teat  the 
lino  tube  before  making  it  np,  and 
accd  it  between  two  iron  plates  pro- 
ri-wdl  tie-rods  and  nuts  for  drawing 
r,  and  thus  powerfully  compressing 
engtli  uf  wbieb  was  carefully  gauged 
er  tbe  operation,  when  it  was  aotnally 


in-ide    dial 


r,  'J -in 


uied  ft.r  a  bob  of  allb.  weight.  Tht 
m!  was  just  short  of  that  which  wonld 
tbe  tube  to  bend  or  buckle  in  its 
nsideration  of  tbe  above  reanlt  it 
lirable  to  enbjeot  all  snoh  tubes  to  a 
teration  for  the  purpose  of  "  taldng 


REPLIES  TO   QUERIES. 


ananumUr  o/lht  gutty  tubed. 

[65Q19.]— Osi  -  Engine.— E  ItHATA.—  Lii 
Instead  of  "the  gaaway  being  drilled  right throngh 
at  right  angles  to  thia  ;  "  read   "the  gaaway  ------ 

drilled  right  through ;  at  right  angles  to  th 
longer  part  i«  bored,"  Ac.     Line  38,  read  "i# 
on    spindle.  —  Engineer,    gt.    Mary    Churoh, 
Torquay. 

[65029.]— Brightening  Brua,- If  beauty  of 
surface,  and  not  expense,  be  your  aim,  yon  will 
best  succeed  by  nsing  whiting  or  chalk  moistened 
with  "  turps."  Rub  this  on  sparingly  with  a  scrap 
of  tine  old  flannel,  and  polish  dry  with  a  soft  linen 
rag.  Aoida  do  clean  brass  well  and  quickly  ;  but 
tarni«b  cornea  on  very  soon  in  consequence. — 
H.  O'B, 

[G&042.]— Gold  Bluing.— TO  "N(IS.  DOR."— 
Quotation  from  "Enquire  Within,1' recipe  No.  11 11, 
edition  1886,  under  heading  *'  Cleansing  of  Furni- 
ture." "Tbe  Italian  cabinetwork  in  this  rsspeot 
excels  that  of  any  other  country.  The  workmen 
first  saturate  the  surface  with  olive  oil,  and  then 
apply  a  solution  of  gum-arabio  in  bolLuxf  „li-.i|j.,l. 
This  mode  of  varnishing  is  equally  brilliant,  if  not 
superior,  to  that  employed  by  the  French  in  their 
most  elaborate  works."  It  was  also  in  prior 
editions.  Cannot  say  if  it  appears  in  later.  But 
this  bogus  recipe  {?)  appears  in  works  issued  during 
tbe  last  two  years.— J.  W.  M. 

[65056.1— Sun  Shining  Through  Tunned.— 
Ofcourae!  Wbynot?  Whodonbts  it?  Anymore 
than  we  donbt  the  oleverneei  of  tbe  old  Irishman, 
who  bad  his  gun  made  crooked  ao  that  it  could 
"ahoot  handsomely  round  a  corner  I  "  Seriously, 
is  tbara  oua  of  those  who  believe  in  "  Ours,"  can 
also  believe  that  the  sun  aver  did  thine  "  throngh  a 
tunnel  which  la  not  straight"?  The  greatest 
credit  I  can  give  to  tbc  atory  ia  by  supposing  that 
whilst  the  ray  of  light  beamed  into  aald  tunnel  for 
tome  distance  at  the  east  end,  the  light  was  carried 
by  reflection  some  distance  further  in,  and  thi 


1  Of  ■ 


did  really  bappei  . 
Two  friends  of  mine,  Boon  after  tbe  completion  of 
thi  Ivl-L-hill  tunnel,  were  making  an  early  start 
from  Liverpool  via  that  tnnnel,  and  saw  the  disc 
of  tbe  rising  eun  fill  up  the  far  end,  looking  lika 
an  intensely  hot  fire  there.  Said  excavation  it  due 
east  and  west — was  then  one  mile  in  length,  and 
emerged  in  very  open  ground.  Since  that  time,  so 
many  streets  have  been  built  to  the  eastward,  I  do 
not  suppose  such  a  aight  can  ever  again  he 
witnessed.— U.  O'B, 

[651  IB.]— Horse- Hair  Manufacture.— Ia  spun 
like  a  rops  with  a  machine  like  the  working  end  of 
a  lathe,  with  belt  wheel  and  pulley;  but  in  place 
of  aorew  for  fixing  block  it  ia  a  hook,  that  yon  lay 
about  i  in.  thick  of  hair  on  it— I  mean  to  book  on 
to  it.  You  must  get  a  boy  or  someone  to  turn  the 
handle  which  ia  to  turn  the  wheel  while  you  lay 
in  the  hair  ;  then  it  is  eteeped  in  water  for  a  few 
days,  then  put  in  oven  with  alow  (60s 


[65137.]—  To  "  Ohomiet."  —  A  deci-normkl 
ilution  of  Na,CO,  is  made  by  dissolving  5-3gram. 
of  the  pure  salt  in  1  litre  of  water,  lo.o.  equals 
00053gram.  Na,CO,.  A  deoi-normal  tolntion  of 
HC1  ia  prepared  by  diluting  ISOS-rem.  of  the 
pure  acid,  of  sp.  gr,  1*1  to  1  litre,  ......  of  thia 


solution  ire  farther  diluted  to  I  litre,  1m, 
approximately  equals  *-00Sfl46gram.  of  HC1.  Thl» 
eolation  will  require  checking  by  titration  with 
standard  silver  eolation.  For  a  mora  full  ex- 
planation see  Thorpe 'a  "Quantitative  Chemical 
Analysis,  from  which  the  above  ia  oepied.— S.  R, 
OUT, 


to  you  for  oalling  coy  attention  to  the  sketch  it 
my  former  reply  to  above  query,  bnt  do  not  ate 
the  abort  oironit  yoo  mention.  On  following  the 
aketob  through  I  am  sorry  to  find  it  ia  not  correct, 
for  if  the  brushes  were  on  segments  2  and  4  respect' 
ivaly,  the  current  in  two  colls  under  the  same 
pole-piece  would  be  in  opposition.  I  inclose  a 
oonaoted  aketob,  and  have  marked  the  direction  of 


the  onrrcnt  in  each  coil  by  arrowa.  It  will  be) 
noticed  that  all  the  half-ooila  opposite  pole-piece 
maiked  3  have  an  ingoing  current,  and  those 
under  pole-piece  N  an  outgoing  current.  The  poll - 
tive  brush  would  be  pressing  on  the  commutator 
bar  marked  C,  and  tbe  negative   on   A,    If  the 

tbe  +-  brush  will  press  on  B ;  but  it  will  atill  be 
found  that  the  four  ooila  under  S  are  ingoing, 
and  those  under  N  outgoing,  and  the  tune 
throughout  the  revolution.  I  have  wound  several 
of  these  armatures,  but  think  the  Gramme  offere 
many  structural  advantages,  though  they  arc 
both  supposed  to  have  an  equal  efficiency. — W.  A. 

[■;,",  Kili.]—  Compounds]  on  Great  Western.— 
There  are  no  compound  locomotivea  on  the  U.W.R., 
and  there  are  not  likely  to  be,  under  existing  oon- 
ditiona.— F  A  asos . 

[66166.]  —Violin  Bepol  tailing-,  —  Sandpaper 
well  with  fine  sandpiper.  Use  varnish  made  of 
orange  shellac  dissolved  In  methylated  spirit  until 
of  the  proper  thickness.  Apply  with  a  camel-hair 
brnth.  If  the  varnish  it  not  deep  enough  in  colour, 
a  little  aatinwood  stain,  soluble  in  apirit,  will 
deepen  the  colour,— T.  Clarke. 

[65188.]  —  Non-Sensitive  Ink.  —  Powdered! 
ebony  stain  dissolved  will  stand  any  amount  of 
heat.  We  use  it  at  oar  house  in  place  of  black- 
ield.— T.  CLABKE. 

SG6196.]— Myopia.— Short-sight  ia  produced  by 
lange  in  the  shape  of  the  eyeball.  Hormelly, 
it  ia  round  like  o,  but  in  short-tight  it  it  elongated 
from  back  to  front  like  o .  In  long  aight  It  ia  the 
reverie,  and  is  known  as  flat-eye,  like  0.  Nothing 
but  classes  to  correct  these  defecta  can  ba  sug- 
gested, as  It  is  impossible  to  alter  the  eyeball,  end 
it  ia  not  provided  with  rack  and  pinion  for  focus- 
sing.— Nun.  Dob. 

[66197.]-OelatIne  Moulds.- A  little  bichro- 
mate of  potash  is  added  to  the  gelatine  solution. 
When  exposed  to  light  the  bichromate  render*  the 
gelatine  insoluble.  The  impression  wax  may  be 
made  of  beeswax  to  which  from  five  to  twenty 
per  cent,  of  Venice  turpentine  has  been  added,  ac- 
cording to  the  temperature  of  the  place  where  lb 
ia  to  be  used.  But  tbe  composition  of  "  impression 
wax  "  depends  an  the  use  to  which  it  is  to  be  put, 
and  a  few  experiments  will  be  of  more  real  value 
than  a  column  of  recipes. — NUK.  DOB. 

[  tl.il  !>!>.]— 3olf  Balls.— Cirind  the  desired  colour 
up  with  mineral  naphtha,— J.  T, 


paint 

[UJ200.]  — Blasting  Gravel.— Use  gunpowder; 
it  is  better  than  dynamite  for  snoh  a  purpose,  as  it 
splits  up  the  material.— S.  F.  M . 

[65209.]  —  Moulders'  Wages.  —  A  moulder 
working  on  "piece"  is  allowed  anything  his  ser- 
vices can  command.  The  question  can  be  of  little 
interest  in  these  pages. — J.  T. 

[65215.]—  Concrete.— Where  does  "J.  E.  S." 
think  the  chlorine  would  come  from  in  concrete. 
Uowevsr,  it  ia  a  matter  for  experiment.— G.  D. 

[66231.1— Bones  for  Manure.— If  *  The  Brae  " 
will  elucidate  his  query,  he  may  perhaps  get  an 
er.  He  should  grind  np  the  bones  and  use 
as  meal.— PoBTHOS. 
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fe5245.]— Ouvu  Belting.— I  would  suggest 
molatioa  of  indiarabber.— Nemo. 

[65248.]  —  Qae-baga. — The  querist  asks  whether 
k  bag  made  of  ordinary  American  clot b,  and  treated 
la-itb  indirubber  solution,  would  be  suitable  for  gaa- 
fcag.  X  don't  know  what  be  meini  by"  ordinary 
.American  oloth";  but  an;  strong  fabric  of  the 
linen  or  cotton  series,  saturated  with  indiarubber, 
If  exactly  what  gas-bags  are  made  of. — AMAZED. 

[652J9.1 — Qypaum  for  Garden.— Sulphate  of 


. a  model  locomotive  ._   .. 

that  no  one  would  expect  to  work.  It  would  bare 
to  be  about  half  the  eue  of  Iheloeo.  itself  j  bat  if 
the  querist  must  make  one,  why  can't  he  take  an 
Ordinary  form  and  reduce  the  dimensions  to  suit? 
Such  queries  are  ridiculous. — MODEL  MAKES, 

[G5256.]— Staining  Vulcanised  Rubber.— 
The  rubber  asn  be  painted,  or  the  pigment  mixed 
■with  it  when  iu  the  plastic  state.— JEHU. 

[66205.]— Staining  Vnlcanlaod  Bubber.— 
Dissolve,  powdered,  4ox.  ebony  stain  in  I  gallon 
metbylaied  spirit;  add  21b.  shellac  and  4o».  gum 
Thus.  When  the  whole  is  dissolved  it  is  ready 
for  use.  This  will  be  of  ■  jet  "—' 
Brack,  and  will  stand  any  amoun 
Will  also  wear  well.— T.  CLARKE. 

[65265.]— Spring"    for    Safety    Valves,.— I 
nave  to  thank  Mr.  G.  F.  C.  Searle  for  the  pi  ' 
be    has  taken  to  explain    how   the  formula  i 
in    certain    calculations    concerning    springs 
-safety  valves  is  derived.    The   compression  i 
be  measured    iu    inches,    mean   diam.   of  eoi 

and  the  weight  in  pounds. — ENGINEER. 

[65272.1— Soldering-  Fluid.— The  receipt  gi 
by  W.  Norton  »  the  same  sent  out  by  Mr.  Stan 
I  have  given  it  a  trial  on  different  metals, 

must  confess  I  do  not  Bare  much  about  it.     It 

well  enough  on  clean  tin-plate,  but  for  general 
workshop  use  it  will  not  compare  with  zinc  chloride. 
I  gave  some  to  a  m  * 


the  lines  upon  which  tfaeie  calculations  can  be 
made.  It  is  necessary  to  obtain  certain  data — 
vis.,  the  speed  at  which  the  dynamo  is  to  run  (i) ; 
the  number  of  turns  of  wire  on  the  armature  (>*<) ; 
-mature  core  (a) ;  the  area  of  the 

aalf-ciroumfer- 
ot  the  armature  core  (() ;  the  distance  from 
the  face  of  the  pole-pieces   to   the  outside  of  the 
armature  oore  (o) ;  the  area  of  the  pole  pieces  (X)  ; 
the  exciting  power  iu  ampere  turns  (P). 
Let  Z  =  lines  of  force  (Kapp) 
K  =  B.M.F.  in  volts. 

ThenZ=   1,600  «  +  l   ■   iL 
This  formula  is  adapted  to  sin, 
The  expression  —     is  about 

"ling  at  14  or  15  Kapp  lines  per  square  incr 
.on.  (There  are  6,000  absolute  lines  in  a  K 
)  Now  let  S  be  the  speed  at  which  the  dynt 

be  run,  and  N<  the  number  of  complete  c 

volutions  of  wire  on  the  armature ;  then 

B.JLP.  =  2 

The  amperage  of  a  dyns 


s  profesr 


II  kinds  of  work.  His  report  was  ' 
strong  enough,  and  not  up  to  much.' 
own  trial,  it  is  only  fair  to  say,  was  not  an  exl 
tire  one;  but  amongst  other  things  1  trie 
solder  with  it  as  a  flax  a  brass  collar  on  to  si 
spindle,  but  failed  to  get  the  solder  to  run 
I  touched  it  with  zino  chloride,  whe 
flushed  directly,  A  really  good  non-< 
eive  soldering  Quid  is  much  wanted,  so  tb 
hope  some  of  our  readers  will  experiment  in 


thii  r. 


il-ammoniae  be 


direotion.  Would  the  additii 

an  improvement  ?    I  saw  thi 

or  two  ago,  I  believe  in  a  recent  number  of  thi 

"E.  M.,"  but  I  am    too  much  occupied  at  thii 

moment  to  hnnt  it  np  ;  it  was  there  described  ai 

being  of  German  origin. — FAL. 

[65318.]— Chloride  of  Gold.— I   am  afn 
cannot  treat  Mr.  Dottone'a  letter  as  seriously 
deserves  to  be.     There  are  two  points,  however,  1 
■  Si  ,ul.l  like  to   mention.     Tht  "-' 

Mr.  Bottone  seems  to  infer  that  in  lessons  given  by 
him  many  years  ago  he  described  waters  of  W 
oompositioui.      The  eeoond  poii  "  '    ' 


alkaline  solution 
of  oarbou 

""      Bottoi 


le-magnetdyni 
right    for    ma| 


1U* 


o  is  determined  by 

idiug  will  carry  without 

]ue    besting.      What    Mr.    Buttons    calls  the 

wrage  is  simply  the  number  of  ampere*  given  bv 

irtioular  dynamo  under  fixed  conditions.    It  is 

obvious  that  a  dynamo  giving  300  amperes  as  its 

i  current  may,  by  a  suitable  arrangement 

eternal  resistance,   be  made  to  give  any 

number  of  arapferea  from  0  to  BOO,  and,  therefore, 

according  to  Mr.  Bottone,  any  dynamo  mar  have 

a  indefinite  number  of  amperages.— H.  C.  BEA.U- 

[65357.]-Oyole  Making.— Would  "A.M.  M.  A." 
kindly  say  if  ordinary  wheels  require  testing  when 
finished,  and  if  done  in  the  manner  he  describes  on 
p.  833?  How  does  he  propose  to  join  (tempo- 
— ily)  on  the  road  an  S.L.  or  an  Abingdon  chain  ? 
•ems  to  require  the  carrying  of  screw  taps  and 

Bhakespear,  LUbtiohanstr.  14,  Dresden.     -    jg 

[65366.]— Bepalntlng  Tricycle  Black.-   "' 
of  all  sandpaper  well  with  hoe  sandpapei 
the  whole  is  perfectly  smooth.     Then  give 

ip-black  ground  in  turpentine,  thinned 


.h  gold  ai 


and  a  litl 


of  chlorine  water.     Perhaps   Mr.  Bottone 
aware  that  autboritka  on  the  subject  have  proved 
that  the  bleaching  properties  of  bleaching  pow(?  — 
are  due  to  hypocblorous  acid,  not  chlorine.  Bee  id 
why  is  chorine  given  off  by  the  addition  of  HC1 
a  solution  of  bleach,  which  is  certainly  nut  the  of 
ordinary    solution   of  chlorine   water, 

] — Plating  Dynamo. — I  hare  read  with 
umsnmeut  the  reply  of  Mr.  Bottone  tu  this 
«)',  in  which  he  gives  a  new  and  original  method 
calculating  (?)  the  amperage  and  voltage  of  a 
lamo.  There  have  been  many  wonderful  state- 
nil  made  during  the  last  few  years  will]  re ter- 
se to  electrical  matters  ;  but  I  question  if  any 
pass  Mr.  Bottone'a  assertions  that  the  voltage 
a  dynamo  is  calculated  on  a  basis  of  1  volt 
:  yard  of  wire  on  the  armature,  and  that  the 
pi'iage   is  obtained  by  dividing  the  voltage  hy 


dull  jet-bleok  snrfaoe  ;  theugive 

coate  of  the  best  black  japan  yon  can  bay. — T. 
Clarke. 

[65384.]— Oarboni,  Lead  Capping.— To  Mr, 
BOTTONE.— The  reason  why  I  recommend  the 
addition  of  a  little  antimony  to  the  lead,  is  just 

wise  would  do  at  tho  moment  of  cooling.     Hence, 
ma  it  amanda  in  every  direction  at  this  instant,  it 
ie  gaps  and  interstices,  nicks,  Ac,  in 


n  the  . 
the  csrbon.— 8.  BOTTONE. 

[65403.]— Blcyoloa.— The  head  is  bored  on t  to 
snit  the  tube,  making  a  tight  fit ;  put  a  pin  in  to 
hold  tube  in  its  place  in  the  centre  ;  before  putting 
in  tube  hare  ends  drawn  down  to  auit  handlee,  then 
bend  as  shown,  if  the  style  is  preferred  ;  commence 


ing  forced  aninat  endo 
rer  to  cause  the  crank  to 

between  the  a'pokee  of  wheel ;  behind  sti 
crank,  and  with  a  biow  of  hammer,  the  c 
perhaps  come  off;  if   possible,  !«•** 

— ""  igainst  pi 


ing  the  fingers   as  wool 


sad  of  being  kept 


,"K, 


indie  will  fit  the  hollow  of  I 
ir.t  be  done  with  handle  crossed, 
some  experienced  rider  who  has  had  mi 
with  both  kinds  will  give  an  opinion.  I  ha 
heard  of  any  book  on  cycles  as  asked, 
litor  of  the  Cyel»t-A.  M.  M.  A. 
[65416.]— Photo  -  micrography.— Tb 


..  J.  T.i 


light  has  nothing  to  do  will 
have  photographed  Amphipli 
wide,  from  an  ordinary ' 


iffin 


W.H.V'i 
Kle  .it  ■.'"'."and   he  il  working  wi 
oondsnser.  he  in  losing 
pertnrs  of  his  objeot-glasi, 
good  results.     If  he  uses  a  bull's-eye, 
*1--  -iperture  into  wrl   b 
ipend  a  shilling 


30'  of  the 


.  the  mallei 
better  get  my  little  book,  "  (Jnide  to  the  S 
l'hoto-miotogrsphy"(Kent,  London),  wh« 
find  the  whole  subject  treated  at  ran 
length,  and  will  be  pretty  sure  to  get  hu . 
removed.— E.  C.  BotlaFIELD,  L.R.C.P., 
Kenivroad,  S.E. 

i 65421  J-Drying  Stoves.— When  ris 
aaltheries  "  1  saw  an  apparatus  for  be 
in  rapid  motion,  and  delivering  large  quu 
air  at  temperatures  varying  from  ftOJW 
arrangement  of  this  kind  would  suit  ''J.  I 
find,  on  reference  to  the  particulars  1  tun 
that  nearly  the  whole  of  the   heat  giver 

the  air  passing  through  ;  that  bested  t 
from  an  exhaus*,  of  an  engine  giring  sir 
that  by  direct  fire,  200'  to  600'.  If  "  J. 
advertise  his  address,  I  will  pnt  him  in  o 
cation  where  be  can  obtain  further  infors 
C.  W.  B. 

[65429.]  —  Hot-Water      Plpea. — 


Fic.  i 


Ckri 

[Si 


»  of  the. 


.   Most  maker 


■■ne 

speed  at  which  the 

djt 

amo  ia  to  run  th 

I ,:  il  lilt  iu- 


approximate  calculation.     Having  taken  exceptior 
to_Mr  the'ttone'e  methods,  I   must,  in  justice  ti 

close  "joterb/eetue  ijuijjsl,»taten  hrieflr  u  pniiihlf 

"X.L.G."njih. 


at  a,  the  drop  is  reckoned  from  the  centre  c 
and  centre  of  handle  as  shown  at  J.  Be 
handles  to  sire  of  bandlo-bar,  less  suffic" 
driving  up  to  place,  Jin.     Warm  handle-b 

handles 


.uj-a.  Tii 


■earned  or  countersunk  thin 
only  tool  required  for  bending  handl 
a  piece  of  fiat  iron  bent  to  shape  of  large  bond  j 
smaller  bends  can  be  done  without.  Fix  iroi 
the  vice,  and  be  careful  not  to  get  any  flat  places 
In  the  tube.  Next  brace  handle-bar  in  head  ;  when 
bent,  fix  brake-joint  Fig.  2  is  a  handy  tool  for 
drawing  off  cranks  ;  it  is  made  atrong  with  J  thread 
to  bolt,  square  head  fur  spanners ;  the  tool  is 
eJippid  over  crank,  the  obws   behind  ai  shown, 


having  two  horizontal  erttus.  Theseinw"* 
bras*  rod,,  with  i.h«  bull*  -lidins  U  **  * 
spindle.  On  each  side  of  the  bHllS,w!oM 
so  that  on  rotating  the  spindle  tte  taus 
and,  by  means  of  the  levers,  pull  til"* 
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»ith   water.     When  c 


it  220  reva.  per  minnta,  and  governors 
■er  minute.— C.  Asdbkw,  Leamington. 
Cement  for  Socket  Pipe*.— There 
lindi  of  oementa  for  socket  pipea,  bat 
mmcnd  the  following,  which  I  find 
remely  well,  is  very  simple,  ud  no 
wking  pipe* :— Cut-Iron  boring*,  101b.; 

■__  „__  ,  fjoweM  q(  jniphor, 

t  required  for 

lade  by  willing 

ring*;  ow  £01.  eulphnr  only.— A.  BlBD, 

-Bboniabis-,  Renovation  of.— See 
1o.  65266.  Hike  *  polish  aa  abov 
the  gum  Tout,  sod  using  81b.  of  shelli.. 
i.  Polish  in  the  ordinary  way,  ■fter 
i  eoratohea  and  braise*  with  planter  of 
ixtur*  of  boiled  oil  and  red  lead.— T. 

-  Bottle     Battery.  —  Diatoln 

d  in  the  water  ;  when  complete]] 

ly  mlil  the  sulphuric  acid.  This  should 
a  jar,  and  when  oool  put  in  bottle,  at 
Iway*  hunt  generated  through  the 
tion  *ei  up.— H.  H.  E.,  Electrician, 

Pump.—  As  yon  do  not  lay,  abonld 
ip  is  to  work  from  engine-shaft,  there- 
itch  at  below :  Make  barrel  tor  n 


-  Achromatic.  —  1    can    raeomi 

'a  "  Half  Iloun  with  a  Sin.  Telescope  " 
by  Longman*)  aa  pre-eminently  the 
l  to  start  with  ;  bnt  you  will  want,  if 
t  got,  a  Bat  of  atar  map*  aa  wall.  Thoae 
i  Co.,  at  a*.,  will  be  aa  useful  u  any, 
F  are  more  diitortad  at  place*  than 
a  on  different  plana  ;  but  they  are  more 
ible  to  an  amateur,  being  clear  and 
omparativel;  large aeale.  Mr.  Projtor's 
i  very  good,  but  on  a  amaller  seal*,  and 
g  to  a  novice.— J.  C.  LlNSCOTT. 
Flywheel.— Size  of  flywheel  ia  im- 
it  doe*  nut  give  power  to  the  engine, 
centric.when  it  works  the  valve  direct, 
he  travel  of  alide- valve.  To  find  travel  of 
(ether  width  of  steam-port  and  ontside 
tiply  by  two.  To  find  a  *afa  working 
boiler  multiply  twice  the  thickness  of 
be*  by  following  constant  number 
livid*  tbeproduet  by  diameter  of  ah  oil  in 
t  ient  w  ill  b  e  burstm  g  press  are  in  pounds 
ich,  whioh  divide  by  aix,  that  1*  for  a  new 
id  workmanship,  but  abould  advise  yon 
hydraulic  pressure  to  double  the  pres- 
et to  work  at.— A.  BIRD. 
Benaitivo  Plate*.— Orthochromatic 
lat  you  want.  Yon  oan  purchase  them 
'a  for  almoit  the  pri ce of  ordinary  pl«t*« 
'■  "  tf    M  "  ,nn  -ill  .».  n  »n>. ,i*   u-- 


Ive's  new  oMorophyl  plataa  and  how  to  prepare  them. 
The  only  difficulty  about  them  is  where  to  get  the 
ohlorophy),  aa  1  don't  think  it  i*  sold  commercially. 
— B.  Sc,  Plymouth. 

[65466.]— Kaatttaal  ColL— I  expert  your  ooil  i* 
arranged  ao  aa  to  hive  either  intermittent  primary 
or  secondary  ahooka.  Join  the  handlae  to  P.  and 
P.  S.  for  primary,  and  to  P.  S.  and  S.  for  secondary 
ahooka.  If  this  dues  not  work,  write  again,  stating 
how  joined  up  underneath  ban — H.  H.  K-,  Elec- 
trician, Torquay. 

180465.]— Medical  OolL— Yonr  terminal,  are 
probably  arranged  aa  follows  :— To  P.  ia  faatened 
one  wire  of  the  "primary,"  the  other  ia  faatened  to 


\      / 


P.  8. ;  one  wire  of  the  "  aeoondary  "  ia  alao  faatened 
to  P.  S.,  tbe  other  to  S.  For  a  mild  shock  faiten 
handle*  to  P.  and  P.  S. ;  for  a  mora  powerful  one,  to 
P.  8.  and  S.— As  OLD  LEYSIAN. 

[65466.]— Development.—  Scientists  are  not 
agreed  aa  to  tbe  action  of  developer*  and  develop 
ment.  I  think  the  theory  correct  of  Mr.  Jeaai 
William*— via.,  "That  development  is  the  con 
Urination  and  intensification  of  an  action  com- 
menced by  light.  The  exposure  in  the  oamtri 
determines  a  weakened  affinity,  *o  that  on  the 
application  of  the  developer,  eeparation  of  tha 
clamant*  of  the  silver  salt  ia  completed  where  the 
salt  ha*  been  acted  upon   by  light  before  other 

S onions  of  the  film  are  acted  on,  and  thi*  i*  only  i 
iSerenoe  in  time.  (2)  The  pyrogallio  aoid  and  al 
other  reducing  aganta  take  up  the  oxygen  from  thi 
water  :  then  the  hydrogen  thus  set  free  combine 
with  the  halogen  of  the  silver  salt  and  the  metalli 
silver,  now  liberated,  darkens  the  high  lighta  of  th 
negative.  (8)  "  Abney'a  Treatise  " j  or,  if  you  cat 
read  French,  "  Monokhoven'a."— B.  Sc.,  Plymouth 
[6M65.1— UN.  Telegraph.— Thoogh  this  ques- 
tion is  addressed  to  Mr.  Botton*,  I  take  the  liberty 
of  anawering  it,  hoping  he  will  net  mind.  Yon  do  not 
state  what  sixe  wire  the  coils  are  wound  with,  but 
in  a  short  diatanoe,  at  10  yard*,  a  No,  2  Leolanofae' 
cell  each  and  ought  to  work  it  very  well.  I  lend 
aketoh,  which   ahould   explain   itaelf.    Yon  must 


have  a  return  wire  or  earth,  return  wire  being  beet 
for  Inch  a  abort  diatanoe.  An  ordinary  covered 
wire  would  do  very  well  if  it  ia  Indoors ;  if  it  it 
outaide  use  G.P.  tarred  and  taped  about  No.  18.  If 
thia  i*  not  sufficient  information,  ask  again. — 
H.  H.  E.,  Electrician,  Torqniy. 

[63-170.]— Hydropathy— "T."  will  find  the 
apparatus  he  roan tiens  at  every  hydropathic 
establishment  :  in  fact,  1  know  of  several  private 
houses  where  both  are  fitted  np.  1  do  not  kuow 
that  they  ought  to  be  called  "  Dr.  Duval'*  method," 
a*  both  were  in  aaa  leng  ago-— the  first  notably  in 
all  large  a  teamen  in  the  early  morning. — B.  Sc  , 
Plymouth. 

[66476.1— Ohromlo  Single  Fluid  Oell.--I 
have  found  by  experience  that  the  beat  proportions 
for  single  fluid  are  —  3oz.  of  chromic  acid,  Soc 
sulphuric  to  lToi.  of  water.  X  expect,  aa  you  say, 
you  have  not  large  enough  active  carbon  and  lino 
anrface;  increase  the  aiie  in  each  cell,  or  try  apply- 
ing heat,  which  will  reduce  the  resistance  of  the 
solution,  make  it  circulate,  and  consequently 
generate   more   current.— H.  H.   E.,  Etectrician, 

[66479.]— Effect    of    Descending-  Gradient 
on  Velocity. — Let  0  in  annexed  diagram  be  the 
angle  of  gradient- 
Then  if  R  -  dead  weight  of  mas*  in  motion  down 

V  =  motive  weight  abatraoted  by  gravity 

from  dead  weight  of  mass  ; 
H  -  weight    of    mau    acting    atatically 

If  V  were  the  only  weight  moving  the  mass,  the 
velocity  would  vary  a*  tfV.  Bnt  in  the  case  of 
the  motive  force,  consisting  of  V  in  combination 
■ith  an  extra  motive  force  (aa  the  steam  pressure 


of  a  locomotive),  lit  na  call  tbe  extra  motive  force 
~  W.  Then  tbe  velocity  of  the  ami  down  th* 
alope  would  be,  compared  to  ita  velocity  along  tha 
level,  as  j/ff  t  V  ii  to  yW.  B  moat  inolud* 
weight  of  looomotive  and  tender  aa  well  aa  of  train. 


The  W  of  trains  la  found  to  vary  approximately  as 
the  area  of  front  and,  and  aa  the  R;  and,  for  high 
'  r*looity  in  mile*  per  boor  ,  -\ 


speed*,  W  « 


i  of  train  in  feet 

or  thereabout  a.— F.  CAWS,  Sunderland. 

[66481.] — Qamaa  of  Patience.— I  think  par- 
hap*  "  Invalid"  might  find  the  following  games 
amusing:-"  Number  Eleven  Patience  "  is  played 
with  one  pack  only.  Plan*  twelve  paoketa  of  four 
card*  each  in  three  rows,  displaying  the  top  oarda ; 
the  last  fonr  are  to  be  kept  aa  a  reserve.  How  re- 
move any  two  oarda  that  will  form  eleven ;  court 
oarda  are  taken  three  together — re.,  king,  queen, 
and  knave,  when  they  are  displayed  at  to*  tarn* 
time  on  the  board.  When  yon  nave  found  all  your 
elevens,  there  will  be  paoketa  with  their  faces 
downwarda ;  torn  the  top  card*  up  and  proceed  a* 
before.  A*  the  paoketa  become  eihauatad,  fill  each 
vacant  place  with  a  card  taken  from  th*  reserve. 
If  you  do  not  succeed  in  removing  all  tbe  card*, 
you  have  failed  in  the  game.  "  Sultan  Patience 
reqnirea  two  packs  of  oarda,  bat  doea  not  ooonpj 
much  space.  The  eight  kinga  and  an  aue  of  heart* 
must  be  withdrawn,  plaae  a  king  of  heart*  in  the 
centre,  and  on  either  aide  of  it  a  king  of  diamonds, 
an  aoe  of  heart!  between  the  kinga  of  club*  above, 
and  the  leeond  king  of  hearts  between  the  ipadea 
below.  Shuffle  the  two  packs  well  together,  than 
place  four  oarda  on  each  aide  at  right  angle*  from 
the  centre.  Tbe  king  of  heart*  in  the  middle  will 
remain  undisturbed  throughout  tha  game  ;  bnt  tbe 
other  king*  and  the  no*  will  gradually  be  built 
upon  in  their  proper  suits,  commencing,  in  the 
oaae  of  the  kinga,  with  the  acoa.  When,  in  form- 
ing the  packeta,  a  suitable  card  is  fonnd  on  either 
'be  taken  and  the  gap  filled  np  ft- — 


hearts  in  oentre,  aa  first  placed. 

good  and  amusing  game*  of  Patience  in  a  book  bj 
Mia*  Whitmore  Jonea,  price  la— H.  C. 

[86482.]—  Ottawa  Watch.— Try  these.  Star 
wheel  perfectly  free ;  barrel  perfectly  free  In 
holea  and  at  outer  edge*  ;  oentre  wheel  free  ;  and 
free  with  motion  work  attached. -Kemp  BATTLE. 

[0S4S6.]— BleotriuaJ.— See  answer  to  No. 65*76, 
re  aolotion.  From  three  to  aix  hour*,  according  to 
tbe  reiistanoe  yon  work  it  through.— H.  H.  H., 
Electrician,  Torquay. 

[66491.]— GrfttTMlMd  Iron  Wire).— To  H.  O. 
Beaumont.— Thanks  for  reply.  Would  not  the 
electricity  which  flows  through  the  alno  outer 
casing  arrive  aeoner  than  that  coming  through  tha 
iron  corei1  Or  doea  the  small  quantity  of  aino  ohm, 
proportionally,  the  earns  reaiaunoe  aa  the  iron?— 


[  064  93.  ]— Medio  al  Battery.— Brush  tbe  ailvar 
plate  over  with  an  aoid  solution  of  platinum 
chloride.— Am  Old  Lkyhian. 

[  65491.]— Depthlng  Tool.— I  tend  rough  sketch 
of  watchmaker's  depthing  tool.  The  tool  oonsists 
of  two  frames,  each  aomewhat  reiemhling  a  turn 
bench,  which  are  jointed  together  and  moved  by  a 
fine  screw.  The  oentre*  are  perfectly  parallel  to 
eaoli  other,  and  their  diatanoe  apart  is  adjusted  by 


trew  already  mentioned.  But  I  should  advise 
I.  B."  to  get  one  from  any  reapeotable  watoh- 
nannlaoturer,  as  it  would  probably  ooat  mora 
ike  on*  than  h*  eonld  buy  one  for.  I  ahould 
imtud  him  to  send  to  Morris  Cohen,  131, 
Kirkgate.  Leeds,  where  he  could  get  one  for  about 
-"It.— WaLTBB  J.  PABKBR. 

[85500.]-  -ParafHn.-   -En'i  with  benzol  inc.— SK. 
[i!5500.]—  Paraffin    Wax.— Hold    i 
iter    aa    oloee  aa   pO'tible  to 
ageing  it,  and  the  w "'  - 
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[65500.]— Paraffin  Wax.— Cover  the  parti 
fepletbed  with  thick  blotting  piper,  and  apply  - 
hot  smoothing  iron,  until  all  the-  wax  ii  removedC- 

T.  Clause. 

[66600.]— FutOl  Wit- Place  several  layei 
Of   blotting  paper  underneath  and  on  top  of  th 
Cloth,  and  prut  with  a  hot  Sat  iron  ;  the  heat  will 
knelt  the  wax  while  the  paper  will  absorb  it. 
there  is  any  alight  stain  left,  wash  with  alcohol. 

fmsciPiA. 

[65500.]— Paraffla  Wax.— Place  a  fold  or  ti  . 
«f  Plotting  paper  above  and  below  the  place  where 
the  splashes  are.  Heat  an  ordinary  ssd-iron  to  the 
temperature  usually  employed  by  good  laundresses 
■-Til.,  hot  enough  just  not  to  eoorob.  Place  the 
lion  on  the  blotting-paper,  and  change  the  blotting- 
paper  aaverai  timet  until  the  greater  part  of  the 
paraffin  has  been  sopped  np.  Now  get  a  piece  of 
aponge,  with  a  little  Benzine  CulUs,  and,  keep- 
tog  away  from  any  naked  lamp  or  flame,  rob  the 
placet  over  lightly  bnt  continuously  with  the 
aponge  dipped  in  the  benzine  ;  this  will  remove  al' 
the  stains.— 8.  Bottosb. 

[65501.]— El  eotrlo   Bell.— To  MB,   BOTTOM 


Let  there  he  a  pole  piece  top  and  bottom,  at  right 
angles  to  core,  aa  in  the  Jensen  bell.  The  hammer 
ahould  weigh  about  jib,,  but  should  be  very  nearly 
balanced  in  weight  by  the  armature  which  hanga 
tpom  the  other  extremity  of  the  oscillating 
n-ehaped  lever,  the  fulcrum  of  which  it  situate 
near  the  top  of  the  bell,  juat  over  the  bobbin, 
three  LeoUnobes  ah  o  old  ring  thia  well. — 3, 
BOTIONE. 

[65503.]— Chta-Bngine.— The  aiie  of  eompres- 
aion-chamber  would  depend  upon  the  extent  to 
which  you  intend  to  carry  the  compression  of  the 
eases.     There  it  no  hard-and-fast  rule ;    but  the 
one   mostly   in    use  is  to   ooraprasa    to   half   the 
original    volume.      Your    compression   ohai 
would   contain    1-to.in. ;    the    proportion   of 
oharge,  9  to  10  times  aa  mnoh  air  as  gas;  power 
theoretically,  -237H.P.      I  ahould  aav  the  actual 
power  (assuming  the  engine  is   well"  fitted,  runs 
freely,  and  the  piston  is  air-tight)  would  be  about 
t-man.— EmIisbek,  St.  Mary  Cb.,  Torquay. 
__  [65505.]— toad   Alloy.— Of*    some    old    type- 
oo  brittle.-SH. 

[65505.]— Lead  Alloy.— The  addition  of  a  little 
tin  and  antimony  will  greatly  improve  your  metal. 
Try — lead,  5  parts  ;  tin,  one  part ;  antimony,  1  part. 
— S.  BOTTOSE. 

[65505.]— Laid  Alloy.— Kothing  like  pure  tin, 
■more  or  lest,  to  give  the  required  hardness — melt- 
ing tbem  together  in  a  ladle  with  some  powdered 
rosin.  I  hardened  my  bullets  with  ths  old  metallio 
Dapeulce  I  collected  from  pic'  ' 
bottlee — rosin  already  in  them 

[66505.]— Lead  Alloy.— Melt  the  lead  with 
from  5  to  10  per  eent,  of  antimony.  A  small 
quantity  of  tin  (tay  10  per  cent.)  wonld  improve 
quality.    Alloys  of  lino  and  lead  will  not  make 

(sod  small  castings,  because  they  will  not  "  run." 
'he  moulds  must  be  hot,  and  the  metals  well 
mixed  and  hot.  The  right  temperature  and  heat 
Of  the  mouldt  is  got  by  practice,  and  is  rather 
difficult  to  write  about.— Pal  SCI  r  J  A. 

[66506.] —Melted  Steel.—  1,371-22°  Cent,— 
EK  GIN  EBB,  St.  Mary  Ch.,  Torquay. 

[65506.]— Melted  SteeL— It  would  be  rather 
difficult  to  define  this  exactly,  as  there  are  different 
varietiee  of  steel.  The  fusing  point  of  cast  iron  it 
£UB6B  Pahr.,  ai  '  ■' 

this.— Pbinci; 

[65506.1— Melted  Steel.— If  "  X.  X."  will  look 
1bRm«™1i  "Lessons  in  Elementary  Chemistry" 


Steel  melts  at 1,300°  to  1,400'  C. 

White  oast  iron 1,050' 

Grey        „       , 1200' 

Wrought,,       „    1,500°  to  1,600= 

— H.  M.  WiBb, 

[66607.]— Vnloabeetoa.— Will  not  "  Vulcanised 
Fibre"  do  for  you,  as  advertised  in  "Ours"  by 
Moses  and  Mitchell '.'—  T.  C,  Bristol. 

[65500.]— Pendulum  for  Slectrto  Olock.— I 
described  an  electric  clock  of  my  own  making  in 
the  "E.  M."  a  short  time  ago,  with  a  drawing  of 
the  contact-breaker,  which  1  found  to  answer  ex- 
tremely well,  though  I  have  since  changed  it  for 
en  ordinary  1;  slide''  in  order  to  allow  a  weaker 
battery  to  be  used.  It  " Monte  Cbristo "  will  com- 
municate with  me  I  shall  be  happy  to  give  any 
further  information  about  the  stock.— L'li  iiONi'S, 
73,  Maison  DJen-n.ad,  Dover. 

[65508.]— Culvert—  If  John  Paramor's  pump 
maintain!  the  30ft.  head,  the  culvert  will  be 
virtually  a  pipe  flowing  full:  and  John  Paramor 
will  need  to  take  care  to  give  his  concrete  pipe 


sufficient  strength  to  resist  the  considerable  t 
ing  pressure.  The  concrete  culvert,  if  properly 
east  with  plenty  of  cement,  will  have  an  inner 
surface  offering  akin  retittanoe,  probably,  but  little 


their  ordinary  condition. 
4-&lft.  sectional  area ;  3'5  -t 


=  -5314ft.  hydraulic  mean  dt 

sa  -0038  =  sine  of  fall. 


1-5  wile  x  SjgfflS,  I 

Then,  adopting  Seville's  general  formula,  ■ 

140   «/33&t    x~00~38   - 


ihav 


dry,  can  have  tl 


PiftXU  x  -0038  x  11) 
per  second  ■=■  17,007ft.  per  hour  mean 
velocity  of  flow  I  which  gives  a  delivery  of 
17,607  X  4-81x6-232zallonsper  cubicfoot  =  630,480 
gallons  per  hour.  Hawktley'a  formula  gives  the 
delivery  as  =  446,417  gallons  per  hour.  The  con- 
crete skin -resistance  may  have  sufficient  effect  to 
reduce  the  delivery  below  Hawkaley's  figure,  say 
roundly  400,000  gallons,— Pbask  Caws,  Sunder- 

[65511.]— Cleaning:  Velvet.— Black  velveteen 
be  renovated  after  the  grease-stains  have  been  re- 
moved as  recommended  in  reply  65500,  under  the 
heading  "  Paraffin,"  by  brushing  over  in  one 
direction  only  with  a  strong  decoction  of  logwood 
boiled  in  water,  with  a  bit  of  soda  about  as  big  as 
'  if  liquor.  The  velvet,  when 
restored  by  repeated  brnsh- 
with  a  proper  stiff  velvet  brush,  aided  by 
ironings  with  a  hot  iron  from  the  wrong  aide  of 
the  velvet.  Some  stains  in  colour  velvets  can  be 
removed  by  Ben  line  Collas;  these  are  the  greasy 
stains.  Stains  of  sticky  nature  may  generally  be 
removed  by  cold  water  in  which  a  few  drops  of 
ammonia  have  been  placed.  If  the  pile  looks 
rough  and  uneven,  it  may  generally  be  restored  to 
its  primitive  appearance  by  stroking  it  lightly  with 
the  inside  of  a  piece  of  raw  bacon  rind  from  which 
the  fat  has  been  nearly   all  ont  away.— S.  BOT- 

[65512.]— Abyssinian  Pump.— The  pipe*  of 
these  are  simply  driven  down  by  meant  of  a 
"  monkey,"  which  slides  on  the  pipes  as  a  guide. 
Get  a  protpeotoa  from  some  of  the  makers  adver- 
tising in  the  Engineer.  A  clav  subsoil  {even  if 
full  of  stones)  is  not  suitable.— T.  C,  Bristol. 

[65513.]— Expansion  of  Coll.— The  wire  being 
a  good  conductor  the  pipe  was  heated  to  practically 
same  temperature,  and  to  expauded  with  th*  coal. 
— T.  C,  Bristol. 

[6551B.J  —  Expansion  of  Brass  Coll.— May  I 
suggest  that  the  coil  expanded  laterally,  and  so 
wedged  it  against  the  sides  of  the  tubes  that  it 
oonld  nut  expand  outwards  '/— PUIXCIPIA. 

1. 


wonld  cool.  If 
ment  were  trisd  with  a  eoil  of,  say, 
brass  wire,  and  a  tube  of,  say,  2in.  di»- 


expe: 


00ft 

meter,  and  a  red  hot  bar  of  double' the'd: 
J.  Miller  tried  before,  I  think,  before  the  bar 
cooled,  expansion  of  brass  would  be  observable. 
The  tube  ehonld  also  be  very  thick,  as  well  of  large 
bore ;  otherwise  the  expansion  of  the  tube  will,  to 
a  slight  extent,  accompany  that  of  the  brass  wire, 
and    reduce    the    apparent    effect.    Moreover,  ex- 

meohanioal  pressure.  Jb'or  example,  a  telegraph 
wire  does  not  change  its  dip  nesrly  so  much  from 
the  summer  to  winter  temperature  as  it  would  do 
if  expansion  were  not  mechanically  resisted.  But 
the  mechanical  stress  of  the  wire,  due  to  its  weight, 
acts  aountar  to  the  expansion,  and  tends  to  rsnder 
constant  the  winter  and  summer  dips ;  and  it  is 
easy  to  set  an  iron  wire  to  such  a  dip,  as  that  the 
mechanical  stress  due  to  its  weight  shall  be  at 
all  temperatures  exactly  equal  and  opposite  to  the 
ii  expsnsion  ;  so  that  the  dip 
shall  remain  absolutely  invariable  in  calm  weather, 
when  no  weight  of  ice  or  snow  is  added  to  the  wire's 
own  weight.— Frank  Cah'h,  Sunderland. 

[655H.]— Theory   of  the   Leclanoho.— Why 

dues  not  "  W.  U.  P."  consult  the  books  in  whicb 

this  class  of  subject  is  properly  worked  out?    To 

aoswer  his  questions  properly  the  whole  theory  of 

electrolytic  action  is  involved.     Whether  ammonia 

and  hydrogen  are  diamagnetic  or  not  has  nothing 

--    '1  tu  do  with  the  question.    Chloride  of  emmo- 

.  CINH,  brsaks  up    at  the   lino   and  forma 

iile   <j[    line,   while    its    ammonium    KH,   ia 

imitted    by    electrolytic   interchange    to  the 

limit  of  the  solution— that  is,  the  carbon  plate ; 

there  the  H  limit  oxygen  to  join,  while  the  ammonia 

SH,  becomes  free.     Thia  it  only  the  fundamental 

caotion;  there  are  other  subsidiary  ones,  which 

iroduce  compounds  of  chlorides  of  zino  and  ammo- 

dum,  &e.~ Sigma. 


with,  ths  gas  is  not  sot  free  at  the  pale,  Vat  at  4a 
-  electrode.     The  nascent  H  from  the  SB,  i 
duces  the  MnO,  to  Mn,0,.    Th*  female  at* 
composition  is  elth*t — 
Zn  +  2XH.C1  +  MnO-  -  ZnCl,  +  H.0  ■+■  MI 

Zn  +  2NII.C1  +  MnO.  =  2XH,ZdC1,  +  11.0 

Carbon  is  used  beoaase  it  ii  the  bast  suited  fart 
purpose.  It  is  cheap,  and  there  ia  greater  dint 
ence  of  potential  between  Zn  and  C  ihsn  then: 
between  Zn  and  any  other  element. — Sm. 

[65614.]— Theory  of  the  LeeUxiehe.— Whi 
the  zino  is  acted   on  by  the    ammonium  eUxjf 

liberated.  Thia  being  highly  electro-positive  lent 
to  past  to  the  negative  plate,  and  actually  dispkei 
a  corresponding  amount  of  ammonium  from  1st 
molecule  of  ammonium  chloride  lying  next  to  ha 
the  direction  of  the  negative  element.  Tb.it  io  14 
manner  displaces  another  (taking  at  the  time  tar 
its  place),  and  so  on,  until  the  end  of  the  chiai  ' 
molecules  reaching  to  the  negative  elemoti] 
reached.  As  there  is  no  chlorine  at  thit  point  I 
combine  with  the  free  ammonium  as  i ore,  1st  I 
latter  splits  np  into  ammonia  and  hvuWic.  toj  I 
latter  combining  with  the  oxygen  of  the  uisursja  I 
dioxide,  to  form  water.  The  reasons  wBycsisaP 
is  preferred  an — 1.  It  is  absolutely  nnitfactsfij  I 
the  bodies  used  to  oharge  the  battery.  2.  Gssf  L 
to  its  porosity  and  irregularity,  it  presents  iql 
large  surface,  and  therefore  very  little  i-imesa  f 
3.  It  is  also  the  cheapest.— 8.  BOITOSH.         ^ 

[65615.1— "Wimehorat  Machine— Th*  Isarf 

irt  of  your  query  really  antwert  the  fiirtjsj.    I 

icording   to    one  theory.     Then 
difference  in  potential,  the  machine  maltipus): 

util  it  is  appreciable  to  ordinary  ttsK.-T. 

Iristol. 

[C65I5.]— Wlnuhnret    Machinf 


discharged,  just  a 


dielectric 

magnetism.  ^  These'  resit 
trace!  are  raised  to  large  charges  intheicii 
machines,  as  they  are  in  dynamos,  by  sccuael 
of  actions.  I  should  recommend  ■  Alpbt 
clear  his  mind  of  all  that  rubbish  abouteoDii 
being  at  the  same  potential,  and  master  tin 
natural  faota  which  are  disguised  under 
phraseology .— S  i  o  a  A. 

[65615.]— Wimsliur at  Machine.— The  oasl 
oharge  comes  from  the  fact  that  the  metal 
being  insulated,  eaoh  obtains  some  sll| 
fereuee  of  electrical  charge,  even  when  ; 
Two  insulated  conductors  may  at  tome  ma 
at  the  same  potential  j  but  thia  depend*  til 
upon  local  causes,  for  it  will  be  found  a  few: 
later  there  Is  in  the  aame  insulated  coud 
perceptible  difference — in  other  wards,  their 
appear  to  see-saw. — J,  W. 


the  plates  against  the 
taking  into  consideration  that  of  the 
sufficient  to  account  for  the  initial  char 
course  this  presupposes  that  one  plate  pr 
little  mors  roughness  than  the  other,  so  si 
dnoe  some  slight  difference  io  potential;  si 
a  he  no  doubt  that  it  would  be  almost  im| 
produce  two  plates  so  exactly  alike  as 
:"-  — jwjtly  tht 


air-friotion      Let  there  bo  eve 

-«i  iitt>d 

lighest  possible  results  from 

are  soon  attained.— hi.  BOTTDX 

s 


[C5S16.]—  The  Sky  and  Moon.— Bui li 
ie  remit  of  the  transmission  of  the  tun's  Ttf 
low  elevation,  and  consequently  through  i« 
stretch  of  atmosphere  always  more  or  less  ss(n« 
with  watery  vapour  or  particles.  The  rocrjsrt 
.hs  redder  the  reflection.  Thit  it  eipsoisill  < 
□  total  eclipses  of  the  moon,  where  the  ittin 
ikirting  the  earth's  atmotphere,  when  it 
with  moisture,  gives  to  the  moon  a  dsej 

ic  effect  in  a  far  more  remarks 
ra  ago  in  South  Africa.  But 
case,  as  in  the  total  eclipse  of 


The  r 


y  large  equatoreal 

it  difficulty  in  observing  certain  . 

ill  start  for  the  Russian  Obierv 

found  comparatively  little  dilfiaultv 

The  moon,   on    the   other    1 

any  redness  of  glow  to  the 

t  of  its  reflected  light  bcini 
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&59 


i  have  stesm-riipea  fitted  to  the  holds 
bould  it  break  out  in  the  cargo.  It 
y  means  ■  new  idea.— A.  F.  Shake- 
ichauatr.  14,  Uiesdon. 
Fire  Prevention.— The  idea  ii  old. 
I;  teat  it  by  holding  a  lighted  match 


aper 


n  the  it» 


inning;  from  the 


kettle.  Bailey,  of  Sal  fori,  used  _. 
i  for  discharge  of  ■team  into  a  build- 
end  yon  might  write  him.  If  yon 
It  steam   it  will  be  effective.-- T.  C, 

Focusslrnr  Screen.  —  Try  slightly 
m;  or,  if  thet  will  not  do,  try  the 

at  grey  glua.    Perhaps,  u  suggested, 
ti  bydroiluoric  acid  would  do  •  yon  no 
the  way  to  do  it.— Principi  a. 
Foeusalntr  Soreem. — Yon  appear  to 

faculties  where  moat  people  don't  find 
i  can't  get  ground-glue  (of  the  kind 
>ri)  in  your  town,  send  to  London  to  * 
■r  fur  a  piece.  I  suppose  yon  moan 
,taas  when  yon  lay  "  eyepiece,"  end  I 
i  you  to  in  it  as  little  m  possible. 


Focuaalntr  Screen.— I  here  been 
.n  the  lame  thing  as  "Hypo"  with 
:eens,  ao  I  took  two  old  glass  J-plstes 
i  emery  and  water  rubbed  them  one  on 


ground    even);.      I    had    then    two 

eens,  finely  ground,  and  giving  per- 
delinition.  The  grinding,  if  faithfully 
:.'»  alxiut  49  minutes,  and  the  emery 
d.  S.B.—  Be  careful  to  lay  the  bottom 
level  surface,  and  keep  fairly  well 
ith  water,— J.  A.  MlI.UEAD. 
Ventilation.— Yon  do  not  give  lulfl- 
lars  aa  to  cause  of  heat,  which  may  be 
causes  than  want  of  ventilation  ;  bat, 
■fficient  ventilation  is  necessary.  If 
the  vertical  pipes  as  yon  suggest  and 
enliletors  at  top,  that  should  suffice. 
.  may  come  from  son  falling  on  tiles  or 
i  a  fatie  ceiling  wonld  aid  yon. — T,  C, 

Ventilation.-  -If  room  be  lofty,  yon 
vertical  tubes,  a*  proposed.  But,  if 
2ft.  will  be  high  enough  to  direct  the 
nght  in  a  vertical  path.  Bach  tubs 
i  lii  have  a  regulating  Bap.  Yon  will 
P  the  Haps  nearest  outside  air-eupply 
.  and  the  flaps  at  opposite  end  wide 
neareat  will  do  all  the  work.  If  your 
.re  to  be  effective,  they  should  be  very 
itld  aay  one  tunnel  an  each  aide,  each 
aa  than  1  ft.  square,  and  let  the  aggre- 
mingsuC  yonr  wall  gratings  be  not  less 
,  and  let  your  flap  opening!  aggre- 
ss h  than  3*q.ft.  If  yon  nan  give 
if  grate,  tunnel,  and  flap,  ao  much  the 
i  nana  abould  be  all  lugged  to  prevent 
t.  Tunnels  on  floor  of  room  to  be 
lugged  flaps  in  cover  direct,  wonld 
h  neoesaity  for  vertioal  tubea,  and  yon 
colder  supply  that  way  than  through 
ied   under  hot   coiling  of    room   next 

Purifying  "Water,  — la   there  not  a 

e  gae-water  pumped  on  to  that  would 
naggot*  and  worms;  moat  likely  settle 
uo  ;  and  then,  after  sweetening  in  the 
iter,  it  would  be  clean  and  bear  good 
lump  such  water  into  a  river  would  be 
ipid  as  ia  the  modem  system  of  empty- 
ni.i  the  Thames— Ncs.  DOB. 

Purifying'  Water.— The  water  from 


ilderta 

!«..■    of   ii 


nil!  be  I 


flavoured  with  tar, 
ed  to  run  into  any  stream  containing 
destroy  them  all  for  a  long  distance 
■nbiibljf  lead  to  an  action  for  damages, 
f  pumped  into  a  sand-pit  or  deep  hole 
d  it  may  find  its  way  into  neighbour- 
1  lead  to  several  actions.  Perhaps  the 
'  disposing  of  it  is  to  spread  it  over 

grass  land  or  meadow  after  hay  is  oB, 
1  do  good  as  a  liquid  manure,  and  be 
rithout  nuisance  by  absorption  and 
This  may  cause  some  trouble  and 
is  safe— L.  A.  S. 

Observatory. — It  would  necessitate 
iter  to  give  a  specification  for  even  a 
atory  for  a  4in.  reflector :  bnt  a  very 
ework  of  wood,  uovered  with  Croggone 
would  be  found  very  effective.  The 
>e,  a  frustum  of  a  cone  is  the  easiest, 
adopted  fora  16ft.  dome,  this  revolving 

iron,  which  ran  between  two  rings 
;ht  iron,  tin.  by  Jin.  in  size,  and  filed 


e,  the  edge  of  the 

J  the  balls  run  on 

circular  cast-iron  ahannel  plates,  slightly  hollowed 
ont.  This  is  the  simplest  method,  and  excellent  in 
— Tk,  aa  I  have  found  my  dome  without  a  shake  in 
ale  of  wind,  and  when  first  erected  I  oonld  ro- 
ve it  with  one  finger  only.  If  the  new  edition 
of  "Chambers's  Handbook  on  Astronomy"  is  pub- 
lished, there  is  a  new  chapter  introduced  upon 
observatories,  and  construction  of  snob  for  the  use 
of  amateur  astronomers  on  mora  economical  lines 
than  those  for  regular  establish  men  ta,  where  I  have 

Siven  drawings  also  according  to  the  above 
ascription. — A  U  AT  E  UB. 
[65625.]— Photography— The  very  thing  yon 
wanU-via.,  an  orthochiomatic  collodion  process — 
haa  just  been  published  in  The  Britirh  Journal  of 
Photography  for  8th  Jnne,  in  the  form  of  a  com- 
munication to  the  Imperial  Technical  Photographic 
School  of  Vienna,  by  Prof.  J.  H.  Kdsr.— B.Sc., 
Plymouth. 

[661 27. J— Water-Power  for  Lathe.— If  yon 
do  not  mind  the  expense  of  the  company's  water, 
a  small  turbine  will  do  all  you  require.  Try 
Bailey,  of  Salford.  These  are  used  in  some  of 
the  hair-cutting  saloons  in  Plymouth,  1  think. — 
T.  C,  Bristol. 

J 85629.]— Olatern  Overflow.— I  expect  the 
ve  does  uot  fit  properly.  Yon  do  not  aay  where 
it  is  placed.  I  had  a  flushing  siphon  tank  fitted  to 
a  w.o.  which  worked  all  right,  and  it  had  an 
ordinary  drop  valve  with  leather  seat.— T.  C, 
Bristol. 

[ 6 553  ].]— Dark  loom.- The  size  given  is  so 
small,  that  a  very  good  way  to  exclude  light  would 
be  to  line  it  with  two  plies  of  black  lining,  snob  as 
tailors  nee,  and  hang  a  curtain  of  the  same  inside 
the  door.  A  cheaper  way  is  to  coat  the  outside 
with  tar  and  put  indiarubbar  door  tnbing  all 
round  the  door. — U.Sc,  Plymouth. 


[65531.]—  Arithmetical.— The 
-  33  x   22  m  726aq.in.    The  dw_.   . 
=  110 in.,  and  if  we  suppose  the  width 
■  x  inches,  we  have — 

(110  +  4a)  x  x  -  72fleq.in. 
or—  110*  +  4**  -  726. 

Divide  by  4 — 


•ti 


'(?)•' 


-♦T'*(?)"-T 

Take  the  square  root- 


Answer  SJin.  You  can  only  solve  it  by  ti 
arithmetically,  and  it  is  a  simple  quadratic 
algebra.— T.  C,  Bristol. 

[65584.]— Arithmetical.  —  Area  of  pictt___ 
■  33  X  22  m  72Ueq.in.  Let  x  m  width  of  picture- 
frame.  Thenwehave2  x  (33  +  2x)*  +  2  x  22 
=  726,  or  66  * +  4 1'  +  44  x  =  726,  and  4  a1  +  110 
—  72G;  a  quadratic  equation,  the  solution  of  whicl 
gives  x  =  61,  or  -  Sil.  Hence  required  width  of 
picture-frame  is  Cijio. — J.  K.  GoBE. 

[65584.]  — Arithmetical.— A  for  mala  may  be 
obtained  thus  :— Let  x  be  the  width  of  the  frame, 
and  m  and  n  the  dimensions  of  the  picture.  Then 
2*(m  +  2.*)  +  2nx-.mii.  This  give  a 
{  s/mI'Vom  »  +  ««-  m  -  n  }  ■      Pnt  n  -  S3  and 

n  —  22,  and  we  find  x  =  5-6.     For  a  square  pk 

x  =  '21  m.  where  «i  is  the  length  of  the  side.— 
J.  R.  0.,  Charing. 

[65534.]— Arithmetical.— Whenever  a  picti 
is  exaotly  half  as  long  again  aa  it  is  high  (or  pi 
ccrtii),  the  width  of  the  frame  must  be  exaotly  one 

?'  uarter  of  the  smaller  measurement,  if  the  area  of 
rame  is  to  equal  area  of  picture.  In  this  case,  thi 
1  measurements  being  22in.  by  33in.,  the  width  of 
I  frame  must  be  5(in.,  or  a  quarter  of  22in.  Ordinary 
arithmetic  dais  not  explain  the  reason  of  this  ; 
but  the  proof  is  readily  shown  by  a  quadratic  equa- 
tion.—F.  S.  S. 

[«M4  ]— Arithmetical.— Let  x  •=  width  of 
frame ;  then  area  of  frame,  or  4  x'  +  2  (22  a-JH  " 
(33x)  =  33  x  22,41*  +  110  x  =  726;  multiply 
4  and  add  55',  16  a*  +  410  x  +  6d<  -  5929,  4 1  + 
»  77,  4  x  -  22,  x  -  fi, .  The  answer  oan  also  be 
arrived  at  in  the  following  way :— The  dimensions 
of  the  picture  are  aa  8 :  2,  area  =  6.  As  the  area 
of  the  frame  aa  that  of  the  picture,  it  follows  that 
the  area  of  the  framed  piotnre  is  twice  that  of  the 
unfremed.  We  have  then  to  find  dimensions  that 
will  give  an  area  12  aa  against  6.  The  first  that 
anggest  themselves  are  4  and  8  ;  sod  aa  these  wonld 
give  an  even  width  of  frame  they  are  obviously 
right    Multiplying  these  by  11,  we  get  an  outside 


measurement  of  44  and  SB — Le.,a  frame  5 Jin.  wide, 

BiSKKB. 

[65535.]— aTJootrfoal.— To  ME.  BottOITO.— I 
should  be  Inclined  to  think  that  a  well  made 
dynamo,  wound  with  coarse  wire  to  as  to  Ininra  a 
large  current,  wonld  give  satisfaction.  I  should 
advise  a  laminated  Siemens  armature  about  tin. 


.  and  abont  71b.  Ho.  16  oi_ 

.  _ .  _ .  with  brushes.  This  should  have  a 
rocker  arm  to  carry  the  brush -holders  and  brashes, 
-l  a  epring  swivel.  The  brashes  would  occasionally 
iqulre  renewing;  bnt  if  made  tip  of  several  layer* 
_J  thin  sheet  copper,  will  last  for  a  considerable 
time.  Gearing  would  be  required  to  nm  the 
armature  at  from  2,500  to  3,000  revs,  per  minuto. — 
BOTTOBS. 

[65586.]— ■nglno  Query.—  If  the  travel  i* 
4iu.,  and  the  eccentric  rods  in  line  with  valve- 
spindle,  the  throw  or  amount:  of  eccentricity  of 
eccentrics  will  be  one-half  of  this,  or  21n.  Length 
of  rode  Or  link  does  not  affect  total  travel  of  valve. 
I  think  yon  had  better  start  on  an  elementary  work 
Rood  works  are  greatly  in 


[66587.]— Ring  worm.— Certainly;    it   oan  be 

carried  in  the  clothes  or  otherwise.  It  ia  a  fungus, 
the  germs  of  which  may  be  transferred  in  any  way, 
and  will  grow  where  they  are  placed  in  a  suitable 
soil — a  weakly  child  or  one  ont  of  health  being 
the  most  suitable.  The  beat  remedy  is  to  cut 
away  the  hair  and  wet  the  spots  with  tincture  of 
iodine.  I  have  used  this  often,  and  It  never  fails 
to  stop  the  disease  if  applied  early  ;  if  allowed  to 
gain  Its  position,  patience  may  be  required,  and 
the    general    health     require    some    I" 


very  contagious.  Schoolboys  are  its  favourite  sub- 
jects ;  dirty  combs  and  brushes  need  promiscuously 
are  the  suspected  cause.  Recently  a  onrious  dis- 
covery haa  been  made  that  filthy  cattle  communi- 
cate ringworm  to  ohildren  who  have  touched  the 
trees  and    rnbbiug  poste  infected  by  these  sick 


traced  to  the  cattle  graxing  occasionally  In  a  large 
park-like  playground.  I  have  also  been  informed 
of  a  similar  ooonrrenoe  and  its  origin  in  another 
district — the  gates  and  stiles  causing  the  outbreak. 
In  very  obstinate  negleoted  eases  I  have  seen  the 
headshav1"--  *L    J-      '  ' 


as  a  lotion,  bnt  I  prefer,1'  Jayes'  Perfect  Purifier," 
non-poisonous,  mixed  with  soft  soap  to  a  lather, 
and  well  rubbed  on  the  scalp  morning  and  evening. 
Dogs  and  cats  oan  carry  the  germs  In  their  coats 
without  catching  the  disease. — Eos. 


[65537.] -Core      .  _  . 

pennyworth  of  citrine  (not  citron)  ointment.  Rob 
some  of  this  on  the  spots  twice  a  day,  using  a  finger- 
tip, robbing  it  in  well,  and  always  follow  the  oirole 
of  the  sore,  not  missing  its  centre,  nor  yet  the 
outer  margin,  so  as  to  check  its  spreading.  Before 
rubbing  on  thia  ointment  be  sure  to  bathe  the 
spots  well  with  soap  and  water,  just  a  comfortable 
heat.  One  weak  of  this  treatment  ought  to  affect  a 
core.  I  believe  that  a  ooating  of  thinnlsh  mustard, 
laid  on  with  a  feather  after  the  washing,  will  kill 
the  parasite  even  more  quickly  than  citrine  oint- 
ment ;  but  it  smart*  the  skin  so  severely  that  it 
does  not  answer  for  young  children.  No  one  but 
the  affected  individual  must  be  allowed  to  nee  the 
towel,  or  sponge,  or  comb,  or  brash,  so  easily  ia 
the  malady  spread.  The  above  came  to  ma  from  a 
skilful  M.D.,  and  I  know  its  value  through  eiperl- 


sneoial  slide -rest, 
id  the  knife  reciprocates  ra 
running  on  blade  t 


of  wi 

Bristol. 


'.C, 


[65543.]— Cheap  Treealng  Mixture.— I  don't 
think  you  will  get  anything  cheaper  than  the 
ordinary  salt  and  pounded  ioe  mixture.  The  salt 
may  be  recovered  by  evaporating  to  dryness.  It 
would  be  nsxt  to  impossible  to  recover  the  salt* 
named,  and  they  are  not  much  more  powerful  than 
the  ice  and  Salt  mixture.— Pkisci  PIA. 

[65548.]  —  Cheap  Freeaintr  Mixture.  —  A 
mixture  of  ioe  and  common  salt  is,  I  think, 
generally  used.  Nir.Cl  and  KXO,  ma;  be 
separated  by  eubliming  the  NH,C1,  taking  care 
not  to  heat  the  mixture  too  highly,  aa  KNO, 
decomposes  at  a  low,  red  heat. — H.  U.  B.,  Cheater- 
field. 

[66543.]— Oheetp  Freeaintr  Mixture).— A  great 
cold  is  produced  by  inclosing  a  solution  of  am- 
monium nitrate  In  an  ioe-making  machine,  con- 
sisting of  a  metal  cylinder,  ia  the  centre  of  which 
Is  a  hollow  cone  in  which  is  placed  the  sabstaaaa 
required  to  be  f  rosea ;  the  solution  is  then  placed 
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in  the  cylinder,  end  *  lid  is  screwed  on  to  tha  top 
of  tha  sons  ;  the  whole  apparatus  ii  than  rotated 
on  iU  own  aiia  lot  eight  or  (an  minutes ;  tha  sub- 
stance in  tha  hollow  cone  ought  by  that  time  to 
be  (conn.    Tha  salt  can  be   obtained    again  by 


evaporating  tha  solution,  and  thna  the  process  can 
ba  repeated  OTer  and  OTar  agar-  ~ '"~  -1  -  ■  ■  - 
materials.     If  "  Linknm   Doddii 


[65656.]— Painting  on  Zirto.— Mix  1  part  cop- 
per chloride,  1  part  copper  nitrate,  1  part  ial- 
ammoniao  (ammonium  chloride),  1  part  hydro- 
chloric acid,  and  64  parti  water,  Brnah  over  the 
line,  and  allow  it  to  dry.  Then  paint  away  with 
any  paint  yon  like,  and  it  will  never  atrip  or  blister. 
I  treated  my  line  guttering  In  that  way,  using  the 
solution  lnaJw  ana  out,  and  painting  the  outside. 
That  was  eight  yean  ago,  and  it  ii  all  aa  sound 
to-day  as  it  was  firat  after  doing. — 9IQMA. 


other  freeaine  mixtures: — (1)  Powdered  ioe  and 
salt  will  produce  a  temperature  of  —18'  C. ;  (2) 
C  (He-SOJ  +  6NH.NO,  +  4HN0,  (dilute)  wUl 
prodnco  a  temperature  of  -2G°  C.  ;  (3)  9NaP0, 
+  4HN0,  (dilate)  will  produce  a  temperature  of 
-  29"  C.  i  (4)  crystallised  ohloride  of  calcium,  mixed 
with  anow  in  proportion  of  10  part*  aalt  to  7  par  U 
mow,  prodnoea  a  tamperatcre  of  -50°  C ;  this  aalt 
can  be  used  over  and  over  again  ;  (6)  HaSO,+  HC1 
prodnoea  great  oold  ;  bnt  thu  mixture  oan  only  be 
naed  once,  aa  a  chemical  decomposition  takca  place. 
-H.  M.  Wabd. 


s,  while  the  resistances 

proportion.  To  obtain  the  proper  resistance,  a 
gauge  of  wire,  inoh  aa  will  give  the  deiired  resist- 
ance within  the  limits  prescribed,  it  always  chosen. 
Ton  will  find  this  stated  fully  in  my  work,  "  Elect. 
Inst,  for  Amateurs."— 8.  BOTTONE. 

[66M7.1— Polaa  of  Dynnmoa.— If  the  iron- 
work forms  a  complete  oironit  between  pole  and 
pole,  little  or  no  results  can  be  obtained.  There 
must  be  a  apace  between  the  two  poles.  E  ren  iron 
bearings  are  not  admissible.— B,  BOTTONE. 

[65648.] — Tha  Mint. — Conceive  an  ordinary  pair 
of  kitchen  scales.  In  one  pan  is  placed  a  sovereign 
of  exactly  the  rjgbt  weight.  There  are  three 
fingers  that  sweep  over  the  other  pan  at  three  dif- 
ferent heighta  :  one  when  it  is  level,  one  when  it 
is,  say,  an  inoh  too  high,  the  other  when  it  is  an 
inoh  too  low.  They  are  continuously  revolving, 
and  sweep  into  three  shoots  at  different  heights 
opposite  three  aides  of  the  pan,  which  we  will  oon- 
aidar  square.  Then,  according  aa  the  coins,  which 
are  fed  on  to  the  pan  one  by  one,  are  too  light,  too 
heavy,  or  the  right  weight,  they  are  awept  into  the 
corresponding  shoot,  by  the  pan  being  brought  to 
the  right  height  by  the  standard  weight  on  the 
other  side.  This  was  the  principle  of  a  machine  I 
saw  at  tha  Hint  many  yeare  ago. — Bankeb. 


[65660.]— No.  of  Speoificntion.— If  querist  is 
tore  the  apparatus  haa  been  patented,  a  patent 
agent  will  tell  him  the  number  for  a  small  fee.  I 
doubt  whether  it  haa  bean  patented,  and  that  would 
explain  his  difficulty.-  -N  us.  Dob. 

[65561.  J— Dissolving  Rosin,— Turpentine.— 
8m. 

[65661.]— Dlausolvlns; 
turpentine,  methylated 
naphtha.— 8.  Bottone. 

[66561.]— Dissolving;  Boein.- 1  think  this  can 
he  dona  with  ammonia  in  water.  At  any  rate, 
methylated  spirits  will  dissolve  it,— T.  C,  Bristol. 

[65551.]— Dissolving;  Bosin.— Rosin  being  tha 
residue  of  turpentine,  you  have  only  to  liquefy  or 
soften  the  former  by  aid  of  tha  latter,  vary 
cautiously  by  arti  fioial  heat.— BOB. 

[66663.]-  Parrots  Affected  with  the  dupes. 
— A  f  tather  dipped  in  salad  oil,  pataed  Into  the 
throat,    will  probably  expel    a   worm,  if  this  be 


the  surf  ace  exposed  by  yours  is  about  three-quartan 
of  a  foot,  you  ma;  expect  to  get  about  four  hours 
work  out  of  the  accumulator.  Tha  length  of  timt 
required  for  charging  will  depend  entirely  npor 
the  quantity  of  current  used.— 9.  BOTTONE. 


[66567.]— Spark  tor  Gaaj-BnginB  —  A  email 
dynamo  with  ooil  will  do  this  wall.  To  gat  the 
best  affects,  the  dynamo  ihonld  be  wound  for  a 
large  ourrent  of  low*  tension,  sa  if  this  latter  ex- 
ceeds two  or  three  volte  it  rapidly  eata  away  the 
flstinum  contact-breaker  of  the  ooil.  Personally, 
do  not  like  electric  igniters  on  gas-engines,  aa  I 
End  they  are  rather  apt  to  miss  fire. — 8.  Bottose, 

[65668.]— Land  Property.— I  think  that  the 
Real  Property  Limitation  Act,  1874,  will  justify 
yon  in  refusing  to  give  up  possession  or  pay  rent 
after  seventeen  years'  poueasion,  rent  free. — B.Sc., 
Plymouth. 

[66659.]— Concrete  moor.— I  do  not  think 
there  it  any  considerable  difference  in  the  heat 
conductivity  of  one  kind  of  concrete  and  another. 
Plaster  is  an  excellent  non-conductor.  There  in  a 
kind  of  wire  webbing  now  used  instead  of  wood- 
lathafor  plastering  on.  If  ■■  J.  W."  weretooaaa 
his  naked  girders  in  plaster  on  this  wire  webbing, 
they  would  be  tolerably  protected,  and  it  it  not  ex- 
pensive ;  but  be  would  do  still  better  if  he  were  to 
oast  a  solid  casing  of  concrete  round  his  naked 
girders  at  same  time  aa  casting  his  floor.  Then,  if 
after  thus  embedding  them  he  were  to  nail  wire 
webbing  under  celling  and  girders  and  all,  and 

S  aster  over  aame  two  coats,  he  would  have  a  good 
■proof  job.— P.  Caws. 

[65661.]— 6 hocking;  Ooil— Tea,  it  is  a  shocking 
one :  pull  It  to  pieces  ;  use  two  or  three  layers  ol 
No.  20  primary  for  nee  with  1  Srnee  or  bichromate, 
or  aay  22  or  24  for  two  or  three  Leclanche's,  and 
28, 80,  or  whatever  you  please,  for  secondary.  Bat 
do  not  nie  cotton  covered,  and  you  will  need  no 
special  insulation.  For  a  larger  ooil,  use  IB  for 
primary  in  two  layers :  but  do  not  expeot  it  to 
work  with  Lcolanohe  cells.— SIGMA. 

[66661.]— Shocking  Coil.— Your  coil  is  faulty 
in  several  respects.  First,  the  wire  of  the  secondary 
should  have  been  lilk-covered,  and  carefully  insu- 
lated by  soaking  in  hot  melted  paraffin  wax  (such 
a  soaking  would  vastly  improve  the  present  ootton- 
oovered  wire,  and  can  be  done  without  unwinding, 
the  wholecoil  being  immersed  in  melted  paraffin 

primary  to  get  the  best  effects,  aa  the  secondary  is 
thereby  so  far  removed  from  the  field  of  the 
magnet.  The  bobbins  of  the  contact  breaker 
should  not  have  been  wound  with  so  fine  a  wire  aa 
No.  36.  No.  28  would  have  been  more  suitable. 
Leolanche'  cella  not  much  good  for  ooil  work.  One 
chromic-acid  cell,  about  Bin.  by  8in.,  would  have 
done  the  work  more  effectually.  For  your  new 
ooil  yon  may  uae  about  4  layers  No.  22  far  the 
primary,  well  insulated,  and  1!  layers  No.  36  for 
the  secondary.— S.  BOTTONE. 

[66562.]— Working;  Printing  En  trine.— There 
ia  nothing  positively  aheaper  and  more  effective 
than  ordinary  coned  pulleys,  with  three  or  four 
speeds.     Why  object  to  these  ?— T.  C,  Bristol. 

[65564.]— Dynamo.— To  MR.  BOTTONE.— I  am 
rather  punled  to  answer  thia.  You  aay  you  have 
a  dynamo  made,  and  then  yon  ask  me  what  to  get 
it  oaat  in.  The  F.M.'a  should  be  of  wrought  iron, 
the  pole  pieces  in  the  softest  irun  your  founder  can 
command.  An  armature  6iu.  by  2in.  will  not  give 
much  in  the  way  of  an  arc  light.  Still,  if  yon  use 
a  laminated  armature,  wound  with  lib.  No.  16,  it 
will  give  you  a  entreat  of  about  6  ampere*,  at  aa 
E.M.F.  of  about  5D  volte.  You  will  need  about 
101b.  No.  20  on  the  fi.Us,  connected  in  ahunt  with 
the  bruehea.— S.  BOTTONE. 

wer.—  IU.P.    =  33,0001b. 
I  cubic    foot    fresh   water 

'- . .  ■001892.— F bank  Caws. 


[65566.]  —  Zlno  Paint,  — 1  have  found  any 
coloured  pigment  mixed  with  copal  varnish  to  stick 
most  tenaciously  to  any  metal.  The  varnish  must 
be  good,  though.  —  A.  F.  Shakespeab,  Lilt- 
tiohaua  tr.  14,  Dresden. 

[C55d6.]-Z1uo  Paixttlng.-Cle.n  off  all  old 
paint,  and  apply  tha  following  mixture  to  pre- 
pare the  sine : — In  60  parts  of  water  dissolve  one 
part  chloride  of  copper,  one  part  nitrate  of  copper, 
one  part  sal-ammoniac,  and  one  part  hydrochloric 
acid.  Brush  the  line  over  with  thia,  which  givea 
it  a  deep  black  ;  leave  it  to  dry  until  next  day,  and 
it  ia  then  ready  for  painting.  The  best  paint  to 
nee  is  Beckett'e  prepared  varnish  paint,  which 
eABBut  be  *urpnsit<l  for  tenacity  and  durability. — 

T.  Clabks. 


[65565J— Watei 
raised    1ft.    per    m 

-  62  4361b.  "I* 
33,000 

[65566.]— Plating-  Dynamo.— TO  Me.  BOT- 
TONE.— By  a  ailly  mistake,  the  armatnre  diameter 
at  65330,  is  given  aa  7in.  The  7in.  punching!  have 
16  sections,  and  would  take  more  wire.  I  had  in 
my  mind  the  Gin.  punching!,  which  have  12  sec- 
tions, and  take  about  two  yarda  of  wire,  in  one 
single,  layer  to  each  aeotion.  The  thiokneaa  of  my 
armature  punching!  ia  (in.  {See  my  advertise- 
ment in  Sale  Column  for  aires  and  prices.)  Thia 
dynamo  naed  not  ba  driven  faster  than  1,300  to 
1,500  reva.  per  minute.— S.  BOTTONE. 

No 
ly  mixed.—" 
[66567.]— Ice  Cream,— For  plant  of  every  de- 
scription, consult  aa  advertisement  of  twelve  lines 
in  page   14  of   WmMg   Timtt    and  Ect>o.—\V.  H. 
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QUERIES. 


[Mien.] -Preserving-  Milk.— Could  too  > 
•rill  preserve  milk  when  the  air  is  excluded  r-E 
[HMD.]- Shetfte:-— Would  9.F.  C.  Boasts  lam 

ibalt  about  its  diameter,  and  the  method  of  laia 
■    bending    and     twisting    an 


— „  .toulua  7-oeli  ohromic-asid   batter?  lis 
leap,  lamp  r— Caiun. 
[fisoTIO- Oxygon.— Will  feel  obliged  If 


[ess; a;    Gazogene.— 1  have 

oj  reader  kludlj  Inform  me  bow 
-B.J.  K. 
[8(674.1— Bine  Brioke  —Won 


[Wl7«j— Ohloride  of  Silver. - 


7B.]- Polishing  Sti 


V.  S.  IIUKELYKV. 

[6SSSJ.]  —  Qaa-Engine.  —  W< 


[MM],]— Inst  Office—  Mv^ 


bad  a  reply.     (Jug lit  I  to  tiki;  an  larLliti 
so.iwLat  i-X-  A.  U. 
[WW!  ]— Foreign  Hteat  and  T 
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id  ere  there  any  small  ass-englnes 

rod  ,ptral  groove,  t-ltta.  width  and  depth.    On  each  .id. 

remove  N  ton.  fore  and  sf..  say  100ft,.  -bat  dlffnae* 

hen  will  the  Olio  patent  aspire  7 

of  tbo  slew  d(  rod  a.  aroove,  l|lu.    long,   with  ft  pitch  ol 

-Csn  these  be  made  by  uniting 

groove  of  the  esoie  lengtb  hating  n.  pitch  of  Sjlo.  to  the 

centre,  asopaosed  ao  the  ordinary  meaning  of  that  word  t 

with  eolutlon  7    I  want  to  make 

Jin.  diem.,  for  a  model  gas-engine. 
Picture — An  oil-painting  on 

way  ol  accurately  cutting  these  grooves  In  ths  lathe  with 
olrcnlar  cottar  or  otherwlia  T-J.  L.  0, 

[8S*at.]-:Fnel  and  Heat  Saving.  Sea.— la  con- 
neollonwith  a  awi-  1    ,-jl  im.-rc-^r  ..,  i  u,  a  uenee  body  of 

[osaM.]— To  Xr.  Bottona— Oonld  yon  kindly  ex- 
plain the  following  ?    Wbile  e  i  pert  nun  ting  with  ahellr 
containing  about  ljjtof  Mo.  31  s.o.  eopperwlre,  I  noticed 
a  peculiar  commotion  among  the  wires  In  the  top  layer, 

ril  myicir!    The  the  Is  about 

4  chromic-acid  cells,  eonneoted  In  eerles  and  aaoh  oonteln- 

ibtobnyaflnt-clnssflote.  Which 

— fl.AUTU  To*  Vans' [>. 

halut,  and  when  1  broke  lbs  circuit  they  morel  back  to 

Br  Cutting  and  Polishing. 

method  of  aailng  this  surplus  beat ;  [»)  ol  reducing  the 
quantity  of  smoka,  and  (J>  mora  especially  of  ft  in  or 

^t^S^tSma»S^d!!t^idSi.VloSM^i 

hS^S^Skni; 

abonld  ba  much  obliged  by  their  to  doing.— E.»Q  LIB  Ba. 

tsf.807.]-Watttral   Biatory   Slvtilonn.  -  Will 

some  one  of  your  oorreipononnu  kindly  tall  ma  how  tba 

C8J1BS.]— Bow-Leg*-— I  Ihaxe  n  llllle  girl,  ftged   7, 

various  Insects,  4c,  that  noma  under  tba  natural  history 

h."    Then  lot  ft  Hue  Mr.  Prnotnr 

thoy   ware  perfectly   straight ;    but  I  henceforward   the 

what  are  the  nrtlculata  divided,  and  thaw  division!  again 

st  ui  giving  so  much  light,  sod 

and  hue  been  bent  aver  since.    The  kneel  are  now  shunt 

normal,  however,  but  the  no  I  lei  are  still  larger  than  they 

>l  mora  thin  either.    That  u  Mr. 

ledge  of  the  stmaur--,  &■;  ,  l.1  t..-j  nirloua  orders,  4o.  7— ■ 

P.B. 

terestln;  jet  Ihelr  articles  end 

vllt.il  to  lullolln/nriHallOn    eato 

following.    H.viog.  slier  many 
D  of  Icelaud  iper,  1  dolertnined 

anilines]  of  any  kind.    I  now,  however,  fanny  that  the 

■hortor  than  I  think  they  ougbt  ts  bi  in  proportion  to 
the  length  o!  the  body,  which,  11  it  ooullnnaiJ,  or  tba  dls 

agnrament  In   future  yean.    What  is   ths    remedy  7— 

[«S608.]— Battsry.— Will  any  readar  kindly  help  m* 
!..,..,.-. ,:.,;  diOl  ulty?    I  bare  throe  s-relt  U- 

tattor,    1  .viib  to  know  If  there  hi  any  other  battery 

i.    The- most  nslural  thing  Ibnt 
rind  the  lice  true.    Thli  I  easily 
l-h  It  bejond  ■  certain  point  I 

[«'»!.]-  On  the  Uaarnltndes   of  the   Fixed 

Stars  — Inreadlngn  hook  entitled  "  Scientlflo  Dialogues,' 

[55111)3.]-  Germanium  -U  thit  a  nsw  metal,  or  is 
[l  tatl)  tl,.  I,. reign  name  of  an  old  one?    The  Pail  JfsIJ 

Id  get  it  to  ■  flue  granular  enr- 
bjt  not  beyond.    The  polishing 

W£fB^ri:T£iv^i^fSJS,i 

tnat'S'he  sVmlo  weight  a¥thhf^ra-is»fl^ist^^wS 

>  !  i.  -:..   powder.    I  worked  It  on 

iSK$££mt!n  ^^SSS^JSJS^Sm^ 

[eiSlO.]— Dynamo. -Will  Kr.  Boltona  or  sums  other 

diameters    If  not,  [  ibnll  have  a  suggestion  to  make  when  I 

write  again,  as  I  (hink  I  bare  discovered  a  any  of  finding 

than  bv  trlangnlation.    In  fact,  1  bate  proved  It  true  for 
short  distances.— OiPglbi. 

ul   Hunt,  end  make  ttaa  anrfeot 

«i™Qt|^DW6<id,h"  b'  lh'*  WC*a' 

[M60T.]- Bolts.— Can  any  kind  reader  Inform  me  II 

H  section,  and  made  of  wroo got- iron,    I  have  tried   it 
connected  lo  7  lamps,  lj;.p.  each,  arranged  in  parallel 
arc.    Have  also  tried  witt,  less  lamps,  but  can  gat  no  re- 
sult.   There  appears  to  he  a  strong  current  generated,  as 
on   touching  the  brosbea  1  get  ■  smart  shook.    Whea 
joined  to  two  Bonsen  cells,  1  quart  aaoh,  it  runs  well  aa  a 

given,  fiom  under  bead  to  point  iilengtbal  holt  required? 

motor.    What  oaa  I  do  to  get  a  light,  and  what  cp.  should 

*"oUI*Je^mHerL?u1t0ne'''f11S'"I 

[flfl  ma.] -Tension   On    Belta.-A    bit    having    t 

the  ilack  aide.— Stud kst. 

[MS11,]— BhaftineT.— Would  aome  ol  yonr  able  reader! 

1  thit  ths  thing  ou  begone  only 

kindly  Inform  me  at  what   Umaerature,  Fehr,  will  ft  abaft 
running  In  a  good  fitting  bearing  commence  to  expand  t 
1  would  like  tbe  lowest  minimum   far  Iron  and  stool,  and 

[CS5-3:-.]  -Water  Tank  -A  clreulnr  wster  Unk  Is 

doubtless  apply  to  the  (say  gunmelalj    hush   expanding  aa 

Q    refilled   many   a  thing  and  no- 

ofcast-lron plates     Bind  the  total  man  on  any    .Brtlus. 

ne  ta  .iirt  with.    Can  we  onll 

lag  through    the  nil  of  Ui.:  ..-jliu  ier.   neglecting  an;  a>- 

up*    On  we  command  the  suede 

metals  need  for  otiihes  for  abaftlug.— Oai'TlODg, 

uol  some    other  patfont  worker 

SaSSSiSSSSHIaiS 

[ewllj— BleotroPIatlnfr.— To 3.  is.jn-.jsr..- a,i  I 

>tAmt^nsi-"hl  Pr"Cd  ""V'"? 

re.de  jicri.  in  mate  matters.  Will 

-DlSTHKSaKD  BHOTUgB. 

[B6S00.]— HawMill  SI aohlneiy.— Will  inme  reader 

t^^^j^^^rj^^^ 

ad  Band*.— Will  some  render 

trying  lor  some  time,  but  oannot  get  on  well,  I  think, 

er    for    singing    or   quick  -  step 

rebuilt,  and  1  funcy  tSSI  the  aliftfl   la  not  at  right  anglei 

good  full  bsr-nony  to  the  band  7 

[flS6i3]-To   Mr.  B.  Bottdne—  I  .bava   ■  tmall 

i:  ■  !■■  i  •".  but  ww*  parts  are  'usually 

cross  bud.    Aleo  the  main  driving  belt  often  oomea  of 

gel  It  to  glva  OH  a  discharge  witu  anything  like  certainty. 

■  Mouin'and  baritone.— 0.  tt.  ' 

then  ceaao.  yet  all  the  workings  appear  to  be  right  ao  far 

1   Clock-Will  tome  electrical 

not  paialleUo  e*l'  "i:-''!."''n'."--",-.'r,"  [  J'rova  It?    They 

unpractical  knowledge  of  electricity.     Will  yon  kindly 

ire  about  31ft.  apart.— A  Siw- Ml h i>  OWKKH. 

Cw"tlV«™noI  n,tu«pemen." 

;';:.-"i.}-Fr.;fl^rvii]R    Slalt    Liquor.— Can  malt 
liquor,  made  by  pressure  <■!  water  at  lm,-Fabr,  atandlng 
three  hours,  and  tflen  Altering  be  preserved  by  nuj  means 

thehoneahoe  magna!,  or  how  la  ths  electric  discharge 
obtained  7-0.  B. 

tfiHU.]-BlootrlcLlghtlnK.-ToMB.BOT-roi™.- 

tally.    Jjo  any  reftdera  know  «uy 
jemeut,  or  can  tbey  suggest  aoy- 

id   Iron    Hlcnboarda— I    re- 

srnall  plant,  bat  lu  cor  inquiries  1 

[BSfloa.]— Oimera-  Ornoura,  —  I   am    doslrooa    of 

be  about  Sin,  in    .limn,  su-l  me  ^uirrnr,  'iy.Slt.   ftbove  tb9 
lenses  to  use,  their  fMus' and  dl.tanoe  apart  W.  W. 

plates  Itumeiled  in  liquid  ill  Slu.  by  3(m ..  and  each  ll  Jin. 
from  thoiinc.     What  "oul  1  h.;  :.[,■:  V»t  i;.p.  lamps  to  us*, 

of  whnt  roslstaoce   should    you  recommend  7    Alto    what 

llydi,  from  battory  7— H.Q.S. 

(01 803.] -Galvanometers.  —  I    have    a    11  Daman's 
three  terminal   detector   galvanometer,    by   brlttaln    and 

[UtU.]— Polarisation.  —  What    apparatus    la   re- 
quired to  determine  whether  ■  given  solution  is  deitro-  or 
Ievo -rotatory  1    I  have  the  polarising  prisms  of  a  tufcro- 

..tint  i*q°ul?lei?end  in.  my'  nguler 

W»  «f  •  "bwierj'b.  it"?    uftrjgjl  ^you  ."ndl,  Ml  os 

atSvV'T  a™W  h.'muoh  ^^rigedn»°wr,,'Padnd  reader 

willing  to  help  me  In  this  dlfBoulty.— TOCHQ  AKLLTSr. 

jttone.— Will  yon  be  kind  enough 

for  inrcjisity.  Is  tint  r^l.t.and  If  so,  bj  giving  the  eltnpleit 

[Biela.]— Wheels.— Will  any  of  our  ccrrespon dents 

way  of  fludlne  the  voluge  of  a  battery  yon  would  greatly 

[6SJ0I.] -Electric.  Oiroult.-Wlll  Mr.  Bottona  or 

make— driving  wheel  31  teeth. driven  wheel  IS— without 

itimciret.    What  |j  the  strength 

[SJBlT.I-lHoTOeTraphy.— la  the  machine  for  micro- 

*  Tll!c"ti™'Sn3jJTp!0'n  ^Su 

The  circuit  of  this  bull  I  require  to  be   perfectly   indrpon- 

of  fu'ur  lines,  the  whnle  oooupylug  1  lao.oOOsq  lo.  Has  any 

the  bell  off  eeecoo'l.r.  .-itl-liu  [!in>ui!!i  induct  jun  cr  other 

should  be  glad  of  particulars.—  YoOBU  AJIALYBT. 

.icngt    oftUecurrentluamporM? 

means  If  ptmlbls.-AIiIlol-s. 

[Uoia.]— Eotomolog-ioal.— la  there  any  work  pub- 
lished intendtd  ,],-.:.-i  m>  I..  .i..Nt  i.lrntitc  itlon  of  ttnantl, 

Spiral   Grooves  fn   Steel 

[«Miis.]-To  Compute  Change  of  Trim  In  a 
Btf.lemer.-WV.  -«■   '-."   "n-Hy   mforiu   n>   lu   uat,. 

'""«'  "I  pi,  gee  oIJ-lo  sMel 

ngures  bo»  this  la  arrived  at  7    For  Isalaace,  U  I  with  id 

with  ths  ebaia;tcrlstis.  el  aaah  faiollj,ea  that  bja 
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one  might  be  able  to  limit  one's  learoh  to  4 
■Ingle  group  ?— YousTG  AaALr$r. 
[M«!.J— Tlnnin«T   and    Cleaning    Copper.— 


[6Se3(p.]- Double  Action  Round  BeUowsj.— Will 

«f-S — *-•  *■■■• i"  tM>  "••!«  diffioolty?     I  Willi 

•n  the  double-action 

nould  greatly  oblige. 

.    length 

ud  whit  metal  tpletloum,  n.s„  or  platinoid]  should  be 
used,  and  bo*  colled  to  piodnco  tho  equivalent  of  a,  mall 

lnaglus  backer?-AjiI. 

[«58)»  J— Dr.  Gainer '■  Dry  Battery  .—To  Mb.  8. 

Applegarth'a  Lecluclii-  equal  the  ordioery    Leclenohc 

battery  !    Wherein  doe.  the  Hi. 

[M«W.]-Ptotet4traphy.- 
'- •■— me  in  tail  nnnoullj 


—METEOR. 


i..!.     .. 


ill!uV!l-!>!ii   'I      > 


lij  MntaTi    ffmfflti 


."■.■:  ipj.ii. 


ud  n.c.a. 


-Will  Hr.  Orey  kindly  give 


—Will  some    rcedc: 


[«eH]-Ra»pberry  Drink*. 
Jumlsh  ma  wish  a  recipe  lot  maki  _ 
nit  u   laid    In  too   Italian  ice-crtem  shops?— A.  C. 


j  hire  id  alkali  meter.— F.U'K! 
[  Wl  10.1— Caustic  lilns—  Hon 


!«  chlorine  It  contains  7 


[CiWl.]- Blowing-  Fan.— What 
end  eollet  be  lot  a  16in.  blut  [an,  in 
there  should  be  to  same,  and  what  wi 
be  (or  the  diameter?— BlacihmIth. 
1   I«639.]-Oelatine  Bromide 

IDT  reader  give  tiri-.-;  Million  ■■\:u  f.r.Ljuj*  tvi  iu»inf  uii 
Mil?- ANEWBDKCRIBia. 

[«5I33.]— Anuarlum.— I  nil  to  mike  u  aqirlnm 

and  dimensions  would  be  mj  aooeptabla.— Livhkpool. 

[MB3«.]— S-E-B.  Locomotive  ».— Will  some  one  tci: 

iieuriv  iliriij.l  .,v.1  •■!  ti.  .seo!  which  you  gave  two  Ik Elcht I 
lut  week  ? -Parson. 

[M)3«.]-a»e-Idi:hten.-Wonld  ume  brother 
reader  kindly  npiiin  the  ooosttuctton  ol  the  djrnami 
electric  gas-tighter  ?-T.  J.  O'C. 


To  Identify  Blood  Stalne.— Dr.  Ferry  [Pro- 
j/rtu  iftdical)  advisee  that  the  fabric  be  toned 
oat  with  a  needle,  and  macerated  in  a  eolation 
1 :  1000  of  t odium  chloride.  The  Quid  will  soon  be- 
come tinged  by  the  blood,  and  oan  be  submitted  to 
ipeotroscopia  elimination.  To  demonstrate  the 
blood  globules,  add  to  iome  uf  tho  fluid  a  drop  or 
two  of  a  latarated  solution  of  choral  hydrate. 
which  will  throw  down  a  roie-ooloured  precipi 

A  drop  of  the  precipitate  la  to  be  r 

thin  plate  over  the  flame  of  a  ipirit-li 
clear  fluid  which  leparatea  ii  to  be  removed  by 
blotting  paper.  The  pellicle  of  coogolnm  which 
remains' is  to  be  coloured  with  fuohiiu  and  wuhed 
with  water.  A  drop  of  icetio  acid  will  render 
the  preparation  tranepareut,  and  the  globules  will 
become  viiible  in  bright  red.— Phitrm.  Era. 

Tee  Canadian  railway!  hare  doubled  in  length 
in  ten  yean,  being  now  over  12,300  miles.  The 
number  of  pauengera  carried  haa  increased  by  66 
per  cent.,  and  the  number  per  inhabitant  by  40  per 
cent.;  the  number  of  ton!  of  freight  carried  in- 
creased by  107  per  cent.,  the  number  per  inhabitant 
by  97  per  cent. ;  the  receipts  from  freights 


by  nearly  "0  per  ci 
72  percent.;  the 
amounted  to  lti,3( 


A 

a 

_ 

,'^ 

i 

• 

^ 

,-■:  ■ 

* 
A 

i 

-■ 

White  to  play  and  mate  In  three  i 
Solution  to  1,090. 


I.  Blllngton;  to  1,091  by  J.  Palmer,  and 

J.  Palmer.— Horry  for  cm las lone. 

It  has  been  found  impossible  to  bold  the 
ressol  the  Scottish  Chess  Asioet.itlan  in  [he 
baUlMHow  Exhibition,  as  hid  been  booed  by 


ANSWERS  TO  CORRESPONDENTS. 

o/IAeKSOLIBH  MlCHAKlC,  JS3,  Would,  W.C. 

HTKT8  TO  COB  RESPONDENTS. 
1.  Wrlteon  one  side  of  the  paper  only,  and  put  drawlngi 
for  illustrations  on  separate  pleeea  of  paper.  3.  Put  titles 
to  queries,  and  when  answering  queries  pat  the  numbers 
■swell  u  tbe  titles  of  the  queries  to  which  the  replies 
refer.  1.  No  charge  Ii  made  for  inserting  letters,  queries, 
or  replies.  *.  Letters  or  queries  asking  far  addresses  of 
manufacturers  or  correspondents,  or  where  tools  or  other 
articles  can  be  purchased,  or  replies  giving  suoh  Informa- 
tion, cannot  be  inserted  except  as  advertisements.  I.  No 
question  ukln«  Br  -*-■ 

spoudonts,  under . 
and  the  names  ol 

V  Attention  li 
space  devoted  to  h 
the  general  good,  and  it  Is 

,  and  *  I. 
ra-plla. 

id  we  trust  our  readers  will  avail  ti 


id  Co.— Eleotro  — 


r\  G.  Peaai.-V.  N.— R.- 


1s  a  simple  methol  of  copperlnc;  by  mer 
a  solntlon  of  sulphate  of  copper,  and   ■ 

Hive    you   looked    in   back    number.' i 
(Why  not  look  in  the  books  on  neomet 


Bottler,    iSotl 


3.  Ditto.  I'«Kiire  en  eleniemsri 
— QWALU.  (Procure  a  list  of 
EiHogham   Wilson.   Roial     Bice 


are  not  to  be  taunted  Into  a  <rr 
,t  of  a  qnaek.l-CKjrT  IS  D 
Impossible  to  reply  satisf actor ily 


i.  It    jour    title  Is  good, an 


Every  Han  or  Woman 


A  "Bloyolo"  Railway. — An  inn 

auipsliire  DM  built  and  equipped 

.ilii'.iv  .m  lii«  pntcntcii  system,  and  c 

future  for  the  same.    The  track   bus 

surface  rail,  with  grooved  r^il 

ttoni  of  the  first  and  the   t>p  i 

4ft.  wide  over  all.  The  en-in 
built  his  two  small  wheels  over  the  i» 
^be  tank,  the  engine  und  ti 
under  the  tank  is  n  p 
these  pairs  ol  wbei-ls  I 
undem  or  fore  end  aft  -and  under 
grooved    driving  i 


di.u.- 


4ft. 


safety,  and  speed.  Ilia  patents  are  Es 
nearly  every  country,  and  are  very  com 
"■     ertaiuly  has  the  courage  .if  bill 


_.  .  .So  practical  use.    There  ro: 
■mall  field  for  these  aa  well  al  a 

'  lit  the  inventor*  invnria'ilv  luv.; 
rimuOQtitientit  lines  and  fdbului 
loii;-  ek'V;ited  system  is  as  yet    I 

practical  system. — Tl,e  EagtUitr. 
iptiun  of  lead  pencil 


s  placed  al 

ntiun,    it    i,    esti 

about  i-ii:Mji«,tK)U  a  day, 


sday 
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3AL    ELBOTEIC    BILL- 

riTTma.-xm. 

tnunloatiou  with  Lifts, 
ig  of  the  lift-shaft  having  been 
ted,  the  next  thing  is  to  ran  the 
he  poshes  and  bells  on  the  re- 


md  double  contact    push  < 

pushes  were  shown  in 

of  last  volume.  When  wiring,  a 
is  first  me  from  the  bottom  contact  of  each 
push  to  the  lift-shaft  joining  into  the  wire  c 
that  is  connected  to  the  positive  polo  of  the 
battery.  A  wire  is  next  run  from  the  top 
contact  of  each  push  to  one  terminal  of  the 
bell  on  the  same  landing,  being  continued  on 
from  the  other  terminal  to  the  shaft  and 
joined  into  the  wire  t,  which  is  iu  connection 
with  the  negative  pole  of  the  battery.  A 
wire  is  also  run  from  the  spring  of  each  push 


shaft,  it  is  well,  when  fixing  the  shaft  wires 
as  described  in  the  last  article,  to  select  for 
this  purpose  the  side  of  the  shaft  nearest  to 
the  pushes,  bo  as  to  shorten,  as  much  is 
possible,  the  distance  through  which  the 
wires  from  the  pushes  must  be  run.  If, 
however,  space  does  not  permit  this,  the 
wall  must  be  "  plugged  "  at  such  places  as  it 
is  necessary  to  obtain  a  fixing,  and  the  wires 
stapled  to  the  wooden  pings.  In  joining  the 
wires  from  the  pushes  and  bells  into  the 
shaft  wires,  the  connection  mast  be  made  at 
the  back  of  the  shaft  wires,  so  that  the  joints 


pMl»»»»M»..     |    -■  .a— »— 


\m«m\TO\m\««A\\Vmm«««wv\i«wu«mww\\t 


■s  to  the  shaft,  joining  them  into 
it  have  been  stretched  from  top 
Fig.  77  shows  the  arrangement 
is  apparatus,  there  being  a  bell 

TX-Ko,  1JI18. 


and  joined  into  the  shaft  wire  correspond- 1  will  not  interfere  with  the  contact  mr™ 
ing  to  the  landing  from  which  it  comes.  as  tbey  move  up  and  down  with  ft 

As  it  is  very  seldom  that  a  good  fixing  is  Fig.  75,  which  is  a  side  view,  showi  I 
to  be  obtained  for  the  wires  in  the  lift- 1  should  be  done.    The   end  of  the 
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from  the  push  is  turned  up  and  soldered  on 
to  the  shaft  wire  A,  which,  if  properly  dons, 
should  leave  no  Holder  on  the  front  of  the 
wire,  thus  securing  a  smooth  surface  for  the 
spring.  The  wire  B  must  be  fixed  at  the 
point  where  it  leaves  the  wall  to  join  the 
shaft  wire,  so  as  to  prevent  the  joint  coming 
to  the  front  should  the  wire  A  have  a  ten- 
dency to  twist  At  any  future  time. 

In  order  to  follow  out  the  circuits,  Figs.  72 
most  be  imagined  placed  in  the  lift  shaft  of 
Fig.  77,  the  springs  (1,2,3,4,  e,  ;)  on  the 
top  of  the  lift-cab  coming  over  their  re- 
spective shaft  wires,  with  which  they  would 
in  actual  practice  maintain  a  rubbing  contact. 
Pressing  either  of  the  pushes,  I*',  P:I*J,  or 
F>  will  ring  the  bell  B  in  the  lift-cab,  and 
release  the  shutter  of  the  indicator,  cor- 
responding to  the  floor  from  which  the  signal 
ban  been  sent,  while  pressing  the  keys  at  the 
bottom  of  the  indicator  II  will  ring  the  bell 
fixed  on  different  landings.  Suppose,  for 
instance,  push  P>  on  the  third  landing  is 
pressed,  the  circuit  closed  by  pressing  in  the 
button  is  from  the  pole  0  of  the  battery  D, 
shaft  wire  C,  wire  0,  bottom  contact  of  push 
"  PJ,  push-spring,  wire  j>,  shaft  wire  3,  spring  3 
on  top  of  lift-cab,  wire  C,  keydat  the  bottom 
of  indicator  H,  top  contact,  wire  e,  coils  of 
indicator  No.  3,  framework  of  movement, 
wire  /,  spring  Z  on  top  of  cab,  shaft  wire  Z 
and  zinc  of  the  battery.  This  attracts  the  anna- 
tore  of  movement  Xo.  3  of  the  indicator  H, 
throwing  down  the  shutter,  as  shown  in  the 
figure.  The  shutter  falls  on  to  the  copper 
rod  g,  causing  the  bell  B  to  ring,  the  circuit 
closed  being  as  follows  :  PoleC  of  the  battery 
D,  shaft  wire  c,  spring  e,  wire  m,  bell  B, 
wire  g,  rod  g,  shutter  S,  frame  of  movement 
3,  wire  /,  spring  Z,  to  zinc  of  the  battery. 
The  boll  continues  to  ring  nntil  the  shutter 
is  replaced  by  the  attendant,  which  breaks 
the  boll  circuit.  He  then  presses  the  key  a 
at  the  bottom  of  the  indicator  H,  which 
makes  contact  with  the  brass  plate  n,  causing 
the  bell  B1  on  the  third  landing  to  ring ;  the 
current  flowing  from  tho  pole  C  of  the 
battery  to  the  shaft  wire  c,  spring  e,  wire  m, 
brass  plate  n,  key  d,  wire  c,  spring  3,  shaft 
wire  3,  wire  p,  posh  spring,  top  contact  of 
push  P>,  wire  r,  bell  B',  wiref,  shaft  wire  Z, 
and  zinc  of  the  battery.  The  same  action 
takes  place  if  any  of  the  other  pushes  are 
pressed,  only  with  different  movements  of 
the  indicator  H  ;  and  different  keys  must, 
of  course,  be  used  for  replying.  When  the 
lift  cab  is  down  at  the  bottom  of  the  abaft, 
the  spring  L  placed  at  the  top  of  the  cab 
makes  contact  with  the  brass  plate  W  fixed 
in  the  shaft,  and  puts  the  bell  J  (which  bell 
is  fixed  in  the  porter's  lodge  or  any  other 
plnoc  where  the  attendant  is  likely  to  be 
when  not  in  the  lift)  in  parallel  with  the 
bell  B  in  the  cab,  so  that  if  a  signal  is  now 
sent  from  any  of  the  landings  both  bells  will 
ring,  the  circuit  being  as  follows :  Pole  0  of 
battery  D,  shaft  wire  c — here  it  has  twe 
paths  to  the  wire  o,  one  by  wire  X,  bell  J, 
wire  Y,  contact  W,  spring  k}  and  wire  B 
and  the  other  by  spring  e,  wire  m,  bell  B, 
there  being  a  common  return  from  both  belli 
by  wire  g,  rod  g,  shutter  S,  movement  3, 
wire/,  spring  Z,  and  zinc  of  the  battery. 

Fig.  74  is  a  side  elevation  showing  the 
■contact  spring  «  fitted  on  to  the  cab  c  by 
Bata.ni  of  the  block  ft,  and  pressing  against 
the  shaft- wire  <c.  The  springs  should  be  set 
well  in  towards  the  wires  at  tho  bottom,  and 
must  not  be  too  long;  otherwise  a  disagreeable 
chattering  noise  will  be  made  us  the  lift 
moves  up  '  ddown.  Brass  springs  are  mucb 
to  be  p.-  -f-.'n-  -I  to  any  description  of  rollers, 
a*  tbt  "  rui>  .  'nd  and  round  and  have  no 
tender,  I  .>  the  wires  bright ;  thus  the 
contact,  time,  becomes    very  in- 

different. J'.,  vi,  •  scarcely  wear  at  all,  U 
moat  of  the  tea.  •  <vu  -»  on  the  springs,  which 
can  easily  be  ieu-..-  ■:  »t.  trifling  cost.  The 
practice  of  haDL.i.r  wvy-':"-"  on  the  ends  of 
theahaft  wires,  iueteul  oi  f    'ening  them  of 


nth  the  metal  pegs,  is  not  advocated,  as  it 

has  a  great  tendency  to  cause  the  wires  to 

The  battery  should  never  be  placed  at  the 
bottom  of  the  lift  shaft,  ai  no  matter  what 
construction  the  lift,  there  is  almost  always 
□me  leakage,  which  keeps  the  place  con- 
ttantly  wet.  The  best  position,  perhaps,  is 
at  the  top  of  the  lift  shaft,  where  a  beam  can 
generally  be  found  on  which  to  stand  it  ;  but 
f  this  is  not  obtainable,  it  may  be  placed  in 
mme  room  the  wall  of  which  adjoins  the  shaft, 
and  a  hole  knocked  through  for  the  wires. 
Fig.  7G  shows  a  lift  shaft  and  cab  fitted 
ith  a  bell  and  indicator,  connection  being 
made  to  the  cab  by  means  of  a  flexible  cable. 
The  connections  of  the  pushes,  boils,  &c, 
for  a  lift  worked  on  this  system  are  the 
for  the  one  just  described, 
so  the  lift  shaft  shown  in  Fig.  76  can  be 
substituted  for  the  one  in  Fig.  77.  When 
wiring  for  a  lift  on  this  system,  all  the  wires 
from  the  various  landings  must  be  run  to  a 
point  (a)  about  half-way  up  the  lift  shaft, 
and  joined  to  one  end  of  the  cable.  This 
cable  must  be  composed  of  a  number  of 
mall  insulated  wires,  so  as  to.be  very 
flexible  ;  and  it  is  preferable  to  have  each 
wire  composed  of  a  number  of  strands,  as  by 
"  '  neans  the  greatest  flexibility  is  obtained. 
end  of  the  cable  is  suspended  at  the 
point  (i,  and  the  other  fixed  to  the  top  of  the 
cab  ;  being  usually  supported  out  a  little  way 
>y  means  of  a  wooden  arm.  It  will  be  seen, 
on  comparison,  that  more  insulated  wire  is 
ated  in  this  system,  while  there  is  the 
additional  expense  of  a  special  cable,  the 
lasting  qualities  of  which  are  very  doubtful. 
F-  C  A- 
(7i>  be  concluded.') 

DS.    VOQBL'3    ISOCHROHATIC 
PLATBS. 

T1HB  specification  of  Dr.  Vogel's  patent  for 
isoohromatio  plates  having  been  recently 
published,  it  may  interest  our  readers,  in  con- 
nection with  Mr.  Ivee's  researches,  to  oompare. 
Dr.  Vogel's  invention  is  an  "  improved  process 
for  manufacturing  isoohromatio  emulsion 
plates  highly  sensitive  to  light,"  and  includes 
both  the  emulsion  and  the  plates.  So  long  ago 
is  1873  he  made  the  discovery  that  chloride 
and  bromide  of  silver,  which  are  sensitive  only 
to  violet,  indigo,  and  the  blue  light  of  the 
spectrum,  can  be  made  sensitive  to  green, 
yellow,  and  red  rays  by  mixing  the  above  men- 
tioned salts  with  bodies  which  absorb  the  latter 
rays.  If,  for  instance,  chloride  or  bromide  of 
lilver  is  mixed  with  aniline  red,  which  absorbs 
yellow  rays,  the  chloride  or  bromide  will  become 
sensitive  to  yellow  rays  ;  or  if  the  chloride  or 
bromide  of  silver  is  mixed  with  aniline  green, 
which  absorbs  red  rays,  the  ami  will  be  made 
sensitive  to  red  rays.  He  denominated  these 
bodies  which  sensitise  silver  salt  in  the  afore- 
said manner,  optical  sensitisers.  and  I  and 
others  after  him  have  discovered  a  large  num- 
ber of  such  optical  sensitisers  amongst  the 
dyes,  and  in  this  manner  the  so-called  isoohro- 
matic  gelatine  plates,  coloured  with  an  optical 
sensitiser  such  as  cyanine,  chinoline  red,  eesine, 
erythrosine,  are  now  articles  of  commerce.  All 
these  isoohromatio  gelatine  plates  are  generally 
leas  sensitive  than  ordinary  plates,  and  require 
a  yellow  glass  plate  interposed  between  the 
lens  and  the  sensitive  plate  for  diminishing 
the  power  of  the  bine  light.  By  this  Inter- 
position of  a  yellow  plate  the  time  of  exposure 
was  lengthened,  and  if  the  surface  of  the  plate 
was  not  quite  even,  the  sharpness  of  the  photo- 
graph was  lost,  so  that  these  isoohromatio 
plates  are  used  on  a  small  scale  only  for  the 
reproduction  of  pictures  or  paintings,  but  not 
for  portrait  or  landscape  photography. 

Dr.  Vogel  has  now  succeeded  in  making  iso- 
ohromatio gelatine  plates,  the  sensitiveness  ol 
which  is  twice  as  great  as  that  of  the  ordinary 
gelatine  plates,  and  which  do  not  require  any 
yellow  plate  or  screen.  This  discovery  is  based 
1.  On  the  application  of  the  eoeides  of  silver, 
that  is,  the  ohemioal  combinations  of  cosine 
dyes  with  silver.  These  eosine  dyes  or  deriva- 
tives of  fluoresceins  are  all  acids,  and  combini 
with  silver  salts,     2.  On  the  addition  of  silver 


alts  to  other  optical  . 
ing  their  sensitising  power.  As  early  ss  Hit 
he  observed  this  favourable  influence  of  ths 
presence  of  silver  salts,  and  proved,  for  in- 
stance, that  eoside  of  silver  will  give  ten  tames 
sensitiveness  for  yellow  light  than  ordi- 
nary eosine  ;  but  he  had  only  now  succeeded 

making  plates  without  fog  or  film  and  s pots, 
that  be  could  introduce  the  process  into 
prantioe,  and  he  had  proved  that  it  is  possible 
to  produce  in  this  manner  landscapes  and 
portraits  far  superior  to  those  taken  with  ordi- 
nary plates. 

Dr.  Vogel  has  invented  the  following 
methods  for  making  highly  sensitive  isochro- 
matio  plates  or  sensitising  solutions,  so  that 
any  photographer  or  amateur  can  prepare  his 
own  isoohromatic  plates.  1.  Ordinary  gelatins 
plates  are  bathed  in  a  solution  of  a  soluble  lilt 
of  silver  (1  :  l,O0u),  then  in  a  solution  of  an 
eosine  dye,  or  a  mixture  of  eosine  dyes,  or  s 
mixture  of  an  eosine  dye  with  other  optical 
sensitisers,  with  or  without  liquor  of  ammonia. 
The  solution  of  the  dye  can  also  be  used  firrt, 
and  the  silver  solution  afterwards,  or  an  emul- 
sion can  be  mixed  with  a  soluble  salt  of  silver 
and  the  dye  added  to  the  mixture,  or  vice  vend, 
and  with  or  without  ammonia.  2.  A  silver 
ootids  is  formed  by  mixing  a  solution  of  an 
eosine  dye,  or  a  mixture  of  different  eosine 
dyes  (for  instance,  ordinary  eosine,  blue  tinted 
eosine,  chrysoline,  auraosine,  phloxine.  Bengal 
rose,  or  any  other  derivative  of  fluorescine), 
with  a  soluble  salt  of  silver,  snch  as  sulpha!*, 
nitrate,  acetate,  or  fluoride  of  silver.  This 
eoside  of  silver  can  be  collected  as  a  precipitate. 
washed  and  mixed  with  the  emulsion,  or  dis- 
solved in  diluted  ammonia,  or  dilated  acetic 
icid,  and  employed  as  a  bath  for  soaking  drv 
plates  ;  but  he  prefers  to  add  liquid  ammonia, 
carbonate  of  ammonia,  or  acetic  acid,  during 
the  process  of  precipitation,  so  that  the  nu- 
pended  precipitate  is  dissolved,  and  to  eniploj 
the  same  as  sensitising  agent  for  fluid  emul- 
sions, or  the  said  solution  can  be  diluted  with 
water  and  used  as  a  bathfor  dry  plates.    The 


and  kind  of  emulsion  treated  with  the 
although  the  following  formula  will  serve  u  i 
general  guide  for  those  employing  my  seosini- 
ing  solution : — GOoo.  of  a  solution  of  an  eosuM 
dye,  1  part  dye  to  1,000  parte  water  or  diluted 
alcohol ;  lcc.  of  a  solution  of  \n      ■ .-    of  siliw, 

1  part  nitrate  of  silver  to  20  parts  of  water;  1 
j  '2cc.  of  liquor  of  ammonia.  The  solution  ii 
ither  mixed  with  the  emulsion,   that  is,  a  to 

10  per  cent,  is  added  to  the  emulsion,  or  tls 
same  is  diluted  with  200  to  5*0  cubic  osnn- 
metres  water,  and  the  gelatine  plates  immerad 
or  soaked  in  the  same  for  about  one  minufc, 
and  then  dried.  3.  Dr.  Vogel  also  usee  otbo 
dyes,  known  as  optical  sensitisers,  which  do 
not  chemically  combine  with  silver,  bet  th< 
sensitiveness  of  which  is  muoh  improved  fcj 
the  presence  of  a  soluble  salt  of  silver,  sues, 
for  instance,  as  cyanine,  chinoline  red,  oon- 
leine,  to.,  and  mix  them  with  any  hIiUi 
salt  of  silver.  He  employs,  for  instance,  W 
oubio  centimetres  chinoline  red,  or  a  mixtnn 
of  chinoline  red  and  cyanine  (solutioi  lj 
1,000) ;  1,  6  to  3  cubic  centimetres  nitrate  of 
silver  (solution  1  :  20) ;  15  centimetres  ammooii 
liquor.  The  solution  is  employed  in  the  mat 
manner  as  the  eoside  of  silver  solution  do- 
scribed  under  2.   The  solutions  described  nod* 

2  and  3  are  employed  in  varying  proportion  to 
improving  the  sensitiveness  for  any  part  of* 
ohromatio  spectrum.  4.  In  like  manner,  " 
mentioned  under  1 ,  2,  3,  the  salts  of  lead  fW 
produoe,  when  mixed  with  an  soainc  dye,  sssii 
of  lead,  can  be  employed  alone  or  mixed  ** 
eoside  of  silver;  and  also  the  insoluble  NtH" 
lilver,  such  as  the  chlorides,  tartrates,  titn** 
fcc,  dissolved  in  ammonia  or  acid. 


IMPROVEMENTS    IN    DYBAlfOfl- 

A    MECHANICAL    improvement  sf  "•* 
importance  in  the  winding  ofdJ*"J 
has  been  patented  by  H.  W.  Haven*'.  5  l 
Halifax,  W.  T,  Goolden,  and  A.  P.  TafiZ  1 
Westminster  —  names     whioh    a 
vention 
object  I 

whereby  the  whole  of  tL  ._ 

area,  of  the  periphery  of  a  drum  "f""^ 
be  utilised  for  the  purpose)  of  wjji**  ™^ 


I 
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at  the  Mine  tine  allowing  of  the  soils  being 
propeilj  secured  in  plaoe.  Id  armatures  of 
the  drum  type  as  heretofore  constructed,  the 
wiiee  have  either  been  laid  in  grooves  or  chan- 
nels, formed  along  the  periphery  of  the  arma- 
ture, or  they  have  been  retained  in  plaoe  b; 
the  aid  of  wooden  or  other  suitable  ohook 
pieoea,  or  other  similar  devices  driven  in,  or 
otherwise  secured  at,  intervals  along  the  peri- 
phery of  the  armature.  All  these  devices, 
however,  tend  to  lessen  the  peripheral  area  of 
the  armature  available  for  winding.  In  wind- 
ing an  armature  according  to  this  invention 
the  whole,  or  any  desired  part,  of  the  arma- 
ture's periphery  is  covered  by  the  winding, ani 
the  respective  wires  are  retained  in  plaoe  bj 
passing  them  between  suitably  formed  pro- 
jecting pieces,  cast  or  otherwise  formed  upon 
or  attached  to,  the  end  pieces  of  the  armature. 
These  projecting   pieces   are  so  shaped  and 


spaced  apart  radially  and  relatively  to  eaofc 
Other  and  to  the  axis  of  the  armature  as  to 
insure  their  coinciding  with  the  openings  left 
bj  the  intersections  of  the  various  coils.  The 
pieces  project  a  sufficient  distance  to  prevent 
the  coils  slipping  endwise  over  them,  and  if 
necessary,  grooves,  in  which  the  wires  would 
lie,  may  he  cut  in  them.  Fig.  1  shows  a  sec- 
tional elevation   of  part  of   the  commutator 


end  cf  a  drum  armature,  Fig.  2  being  a  plan 
of  the  opposite,  or  pulley,  end  of  the  same 
armature,  and  Fig.  3  views,  on  an  enlarged 
■cade,  of  the  projecting  piece  or  pin,  that  the 
mounting  and  core  of  the  armature  are  of  the 
Ordinary  construction,  A  being  the  shaft,  U 
one  of  the  "  spiders  "  or  mountings,  and  C  the 
core  formed  of  the  iron  discs  d,  d.  At  each  end 
of  the  armature,  and  outside  the  iron  discs,  is 
placed  a  disc  of  vulcanised  fibre,  or  other  suit- 
able material  D,  pierced  to  receive  the  heads 
a  a  of  the  fibre  pins  or  projecting  pieces  b,  i, 
formed  with  a  Battened  shank  as  shown  at  c,  c 
(Figs.  2  and  3).  Outside  each  of  the  fibre  discs 
In  placed  an  outer  ring  E  of  cast  iron  or  other 
suitable  material,  formed  either  In  one  piece 
or  In  sections  and  secured  to  the  armature  in 
any  suitable  manner.  This  ring  is  pierced,  as 
shown  by  Fig.  2,  with  holes  through  which  the 
•hanks  e  of  the  fibre-pins  project,  and  it  may 
be  made  either  solid  in  section  so  that  its  inner 
face  comes  flush  with  and  bears  upon  the  heads 


a  a  of  the  pins,  or  it  may  be  formed  hollow  aa 
shown,  the  spaoo  between  it  and  the  fibre  disc 
being  filled  in  with  any  suitable  substnnoe 
capable  of  retaining  the  pins  in  place.  A 
shown  (Fig.  1)  the  wires  r,  e,  after  traversing 
the  periphery  of  the  armature,  in  any  desired 
manner  of  winding,  have  their  ends //brought 
past  the  pins  1,3,  to  the  commutator,  where 
they  are  secured  to  their  respective  sections  by 
any  of  the  usual  methods.  At  Fig.  2  a  typical 
method  of  passing  the  wires  round  the  pulley 
end  of  an  armature  is  shown,  the  pins  or  pro 
jeotione  g,  e,  serving,  in  this  case,  to  retain  twe 
adjacent  wires  in  place.  It  will  be  understood 
that  in  plaoe  of  using  one  set  of  pins  or 
jeotions  only,  as  shown,  two  or  more  sets  may 
be  used,  and  that  they  may  either  be  disposed 
in  concentric  rings  on  the  same  radii,  or  in 
concentric  rings  on  alternate  radii,  or  in  such 
other  order  as  the  particular  method  of  winding 
may  necessitate. 


BXPERIMSNT  IN  CAPILLARY 
ATTRACTION.* 
71EW  subjects  are  so  fertile  in  simple  sxperi- 
_?  meats,  requiring  little  or  no  special  apparatus. 
as  capillar j  attraction.  FaradaT,  who  was  un- 
rivaled M  a  popular  lecturer,  continually  employed 
the  simplest  possible  methods  of  illustrating  the 
action  of  this  subtle  force.  Una  of  the  most 
striking  he  performed  thus :   A  pile  of  salt  «u 

Elaoed  upon   a  plate.    The  lecturer  then  poured 
ito  the  plate  a  saturated  solution  of  salt  in  water, 
mlution  was  coloured  to  make  it  easily  visible. 

was  poured  about  the  bass  of  the  salt,  it  was 

drawn  up  through  the  pores  existing  between  th« 
gTains.  By  the  operation  of  capillary  foree  the 
coloured  solution  gradually  rose  upward,  colouring 


the  use  Of  the  salt  solution  instead  of  pliin  water. 
Were  the  latter  used,  it  would  rapidly  disintegrate 
the  pile  of  salt  by  dissolving  it.  With  tbe  satu- 
rated solution  the  solid  salt  is  quite  unaffected 
In  the  ill  nitration  is  shown  a  modification  oi 
development  of  this  experiment.  The  apparatus 
required  is  a  little  more  extensive,  as,  in  addition 
to  the  plate,  a  glass  funnel  and  an  iudiarubbsr 
balloou  are  Deeded. 

Tbe  balloou  should  be  inflated  to  its  largest 
and  kept  io  fur  some  time,  so  as  to  stretoh  the 
rubber  wall.     This   is  to  enable  it  to  fill  at' 

satisfactory 

Tbe  funnel  is  filled  with  perfectly  dry  salt,  wall 
mlverised,  which  is  pressed  in  m  hard  as  possible 
Tbe  funnel  is  completely  filled  with  It  when 
supported  mouth  upward.  The  filling  may  be 
carried  a  little  above  the  rim.  Tbe  piste  is  then 
>  bear  against  the  salt, 
The  object  is  to  >c 
conduct  the  operation  that  the  sslt  shall  not  settle 
down  or  change  its  position,  but.  shall  remain  in 
close  contact  with  tbe  walls  of  tbe  funnel.  All 
these  precautions  are  quite  essential  to  success. 

The  mouth  of  the  balloon,  whence  the  air  has 
been  expelled,  Is  now  sprung  over  the  open  eud  of 
the  funnel  aa  shown  in  the  out.  It  is  not  necessary 
to  tie  it  on.  The  balloon  must,  of  coarse,  be  per- 
fectly empty. 

Tbe  plate,  funnel,  and  balloon  are  now  ready  for 
the  experiment.  A  saturated  sol  at  ion  of  salt  should 
nave  bean  prepared.  This  is  made  by  shaking  in 
a  bottle  an  exoeas  of  salt  with  water.  As  salt  is 
more  soluble  in  cold  than  Id  hot  water,  this  opera- 


oolouring  matter,  a  little  ferric  salt  with  sulpho- 
cyanide  of  ammonium  may  be  added,  or  any  ink 
tbat  is  soluble  in  water  may  be  used. 

The  solution  Is  now  poured  into  tbe  piste  so  sa 
to  rise  above  the  edge  of  the  fnunel  and  keep  it 
immersed.  It  at  once  rises  through  the  salt, 
colouring  it  as  it  ascends.  As  fast  as  it  rises,  it,  of 
course,  leaves  the  plate.  Hence  tbe  experimenter 
must  make  repeated  addition*  of  solntion.  As  tbe 
finid  rises,  it  drives  ont  tho  air  before  it.  This 
would  escape  from  the  mouth  of  the  funnel.  But 
the  balloon  which  hss  been  placed  there  intercepts 
its  escape.  Tbe  sir  enters  and  rapidly  inflates  it. 
The  pressure  thus  produced  is  slight.  It  cannot 
-   *L    -   '—    fill  the  balloon.     Iter—' 


spumous.  If,  by  settling,  the  salt  has  left  any 
space  between  itself  and  tbe  walls  of  tbe  funnel, 
the  passible  pressure,  slight  at  the  beet,  will  be 
greatly  diminished.  If  the  balloon  exerts  the 
least  back  pressure,  air  will  bubble  out  of  the 
weak  spots  around  the  rim  of  tbe  funnel.  By 
substituting  a  cone  of  poroue  clay  for  salt,  a  mare 
permanent  apparatus  could  be  readily  « ' 


FOUNDRY   CUPOLAS.' 

[S  Fig.  1  is  seen  a  sectional  view  of  Greiner  and 
Erpfs  cupola.    A  is  the  bottom,  and  B  the 
jottom  line  of  the  charging  door.    There  is  an  air 

chamber  C  around  the  cupola  for  the  lower  tuyeres; 


*  By  T.  O'CeasoH  Sioux.  Pn.D,  In  the  Btirm/U 


in  these  pipe  eo 
to  shut  bff  the  blast  from  tbe  upper  series  of 
tuyeres,  wb  ioh  an  placed  spirally  around  the 
cupola  from  G  Io  H  and  I ;  each  upper  tuyere  has 
a  separate  branch  pipe  J  J.  It  will  ha  noticed 
the  upper  series  of  tuyeres  are  placed  higher 
than  any  other  cupola  now  in  use. 

This  cupola  has,  previous  to  this,  been  described, 
in  substance,  as  follows :  "  Carbonic  oxide  in 
ordinary  cupolas  is  formed  about  the  line  K,  while 
in  cupo'as  of  two  rows  of  tuyeres  it  takes  place  at 
L.  Messrs.  Greiner  and  Erpf,  in  their  endeavours 
to  solve  the  problem  of  the  utilisation  of  the  in- 
evitable carbonic  oxide,  after  careful  study  of  the 
phenomena  attending  combustion  in  cupolas,  per- 
ceived that  to  effect  the  required  results  tbe 
combustion  of  the  carbonic   oxide   must  be  oaan- 

_ buvs  the  fusion  (one  tbat 

ths  descending  coke  be*  not  attained  the  tern  perature 
necessary  for  ignition,  while  tbe  ascending  com- 
'mstible  g«  is  still  hot  enough  to  ignite  on  contact 
rith  air.  Furthermore,  the  burning  of  the  gas 
lust  not  take  place  in  one  horirontal  plane,  but 
mst  be  distributed  tbrongh  some  depth  of  the 
barge;  otherwise  the  concentration  of  the  beat 
uuld  cause  ignition  of  the  coke  and  oonseqf"** 
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lot),  by  introducing  thu  supplementary  blut  where 
the  fuel  hu  not  quite  attained  the  temperature 
necessary  for  ignition  ;  -the  carbonic  oxide  is  thai 
burnt  to  carbonic  acid  and  the  descending  coke  and 
metal  receive  the  full  benefit  of  the  combustion 

"Cupolas  with  two  rows  of  tuyeres  are  un- 
doubtedly ranch  more  economical  than  some  of  the 
older  typeo,  bnt  experience  haa  proved  thia  to  be 
due  to  improvements  in  shape  and  proportion  of 
parts,  rather  than  to  the  utilisation  of  oarbonio 
oxide.  Proof  of  the  general  non-efficiency  of  the 
double  let  of  tuyeres  u  afforded  by  tha  fact  that 
many  cupolas  originally  constructed  with  two  let* 
have  their  performance  improved  by  the  removal 
of  the  upper  row." 

Tbia  may  acem  a  startling  announcement  to 
some,  bnt  it  is  my  experience  exactly.  There  are 
a  number  uf  points  concerning  the  construction 
and  operation  of  cupolas  that  are  considered  very 
modern  by  many,  bnt  which,  if  trace!  up,  will  be 
fonnd  to  be  rather  ancient.  I  tested  the  double 
row  of  tuyeres  when  they  were  all  the  rage,  but 
failed  to  discover  the  wonderful  results  claimed 
for  them,  and  tha  experiments  were  not  confined 

In  heati  of  from   35,000  to  50,0091b.  of  iron, 
cnpolat  have  been  tried  under  the  same  conditions 
of  blast  pressure,  fuel,  &o.,  one  heat  with  the  upper 
tuyeres  open,  the  next  with  them  closed,  or  a  trial 
of  a  week  given  to  each  plan  without  discovering 
the  difference  in  the  melting  in  favour  of  the  upper 
row,  but  with  the  upper  row   of  tuyeres  open  the 
brick  between  the  two  rows,  and   just  above  the 
upper  row,  burned  and  cut  ont  a  great  deal  faster 
than  we  thought  was  profitable,  so  the  upper  row 
was  shut  up  entirely  ;  yet  the  cupola  gave  bettor 
satisfaction  than  the  old  types.    If  there  is  i 
advantage  in  point  of   fuel  with   both   rows 
operation  it  is  counterbalanced  by  oust  of  firebi 
and  labour  of  lining.    There  are,  as  stated  abi 
a  number  of  cupolas  with  duuble  rows  of  tuyere 
operation   to-day    with    the    upper    row   entii 
stopped  up.     I  have  ia  mind  an  account  publis 
i_._  _   i...._j_.   ,. ...    -ae   grand  result*  he 


sveral  da; a  to  make  and  put  in  new  pipe.    There 

ire  only  a  few  instances  where  there  is  any  other 
ixense  for  burying  blut  pi  pel  besides  incompetent 
engineering.  Even  under  the  beat  condition)  they 
are  not  as  safe  or  handy  as  when  placed  overhead, 
where  an  application  of  paint  now  and  then  will 
keep  them  from  rusting,  and  they  are  ont  of  the 
way,  and  not  getting  banged  all  ont  of  shape  when 
dropping  the  bottom  or  getting  tho  cinder  out  from 

Fig.  12  shows  an  arrangement  of  blast  pipes 
connecting  the  oupolaa  ia  the  Marshall  (Texas) 
Car  Wheel  and  Foundry  Co.'s  works  that  can  be 
advantageously  employed  in  many  foundries  using 
wo  or  more  cupula*  run  by  separate  engines.  K  is 
3UH.P.  engine  j  L,  No.  9  Stortevant  fan ;  M,  20iu. 
lain  blast  pipe  ;  5  K,  12in.  branch  pipes ;  O,  -Win. 
Colliau  cupola ;  1'  u  s  3*io.  cupola  having  six 
uyeres  2jin.  x  Kin.,  shaped  like  Mo.  11.  This 
upola  is  loin,  from  bottom  plate  to  bottom  of 
nyerei,  and  lift. -tin.  from  bottom  plate  to  bottom 
if  charging  door.     Cupola  Q  is  3tf  in.  diameter,  and 

:upola  P,  SMB.  x  liin.  The  bottom  of  these 
uyeres  is  lHiu.  from  tho  bottom  plate,  and  the 
wpols  is  lOfl.  llin.  to  charging  di~      •">---  ••■■■- 


cupola  1 


Soe.  -2 
s  of  1 


iowledgc    the    upper    tuyeres  in  tint 
been  kept  closed  nearly  ever  since  It 


lyeros 


ibjEiin 

Box  fame  ;  Fig.  H  ia  n. 

donbt  will  be  thought 

fact,  there  ia  not  so  mnch  in  the  shape  of  tuyeres 

after  all ;  the  chief  points  are  to  get  them  properly 

placed,  and  in  proportion  and  number  *     "' 


of  tl 


cut  fonndrymi 


t.  Loui 


_;0f._._ 

which  he 
iron  daily.     The 


. ,  called  my 
was  melting  over   100    ton* 

tuyeres  were  2Jin.  wide  and  31 „. 

of  No.  11.  When  they  wanted  a  deep  bottom  they 
bricked  np  Sin.  of  the  lower  part  of  the  tuyere  ; 
when  they  did  not  require  a  deep  bottom  the  bricki 
were  taken  ont  of  the  lower  part  and  placed  iu  the 
upper  part  of  the  tuyeres,  so  in  any  event,  whether 
high  or  low,  the  tuyeres  were  2'in.  X  J  Jin.  Toil 
gentleman  said  in  the  various  cupolas  he  had  used, 
ss  far  as  melting  was  concerned,  he  found  no  real 
advantage  from  any  particular  shape  of  tuyere,  if 
they  were  properly  arranged  and  operated,  and  the 
most  satisfactory  results  he  hod  obtained,  as  far  at 


There 


ie  of  fuel,  e 
Cupola 


offered  to  the  trade. 


PROTECTION  OP  THE  HUMAN  BODY 

FROM  DANGEROUd  CURRENTS.* 
T  ALLUDE  to 


called  "The  Water- Jacketed  Cupula."  Ititclaims 
to  be  especially  adapted  for  both  iron  and  braei 
founders,  and  for  the  treatment  of  phosphor  bronze, 
and  by  the  addition  of  a  small  per  oent.  of  alu- 
minum, itcel  castings  can  be  produced.  In  operating 
this  cupola  the  expenses  for  repair!  are  considered 
a  very  small  factor.  It  differs  from  the  foundry 
cupolas  now  in  use,  from  the  fact  that  the  bottom 
once  mode  will  answer  for  months  without  havinj 
to  "  drop  it." 

Often  what  would  be  a  good  heat  receives  a 
serious  check,  and  it  occasionally  lost  from  a  break 
in  the  belts,  or  fan,  or  engine,  which  brings  things 
to  a  dead  stand.  This  occur*  now  and  then,  even 
if  all  the  appliances  are  carefully  inspected  (ae 
they  should  be)  before  each  heat  every  day,  anil 
the  break  always  happens  at  the  must  unfortunate 
time. 

Another  bad  feature  to  be  fonnd  in  tome  foundries 
it,  the  sheet-iron  blast  pipe  ia  buried  in  the  groom . 
between  the  fan  and  cupola*.     Right  inthe  middle 


hint;  o 


opens  ■ 


I*  pipe 


if  the  exi 
the  foundry  two  or 
thepipe,  if  there  ii       ,  .  .  .    ... 

oue  case  where  the  pipe  had  rusted  entirely  away, 
and  without  knowing  it  we  were  conveying  thr 
wind  through  a  hole  or  tunnel  in  tht  ground,  bu 
finally  learned  the  condition  of  thinge  when  thi 
bUtt  cut  through,  sad   we  had  to  thut  down  fur 


ire  considered  dangerous 
ffeot  on  the  human  body. 
That  there  ia  danger  in  handling  conductors  con- 
veying  high  tention  currents  mutt  be  generally 
admitted.  The  question,  therefore,  ia,  Can  fatal 
results  from  such  currents  be  wholly  or  partially 
averted  ?  All  will  agree  that,  with  proper  care  on 
ho  part  of  the  oompiniei,  and  intelligent  co- 
operation on  the  part  of  employe*,  but  little  would 
\,t  heard  of  the  danger  of  electrio  current*.  But 
companiet  are  economical,  and  employe)  are  careless, 
familiarity  with  danger  breeds  contempt  fur  it. 
This  is  exemplified  almost  daily  in  every  depart- 
ment of  industry.  A  new  man  in  a  powdtr  mill 
will  exeretie  the  greatest  care,  and  observe  all  the 
rulei  of  the  establishment  faithfully.  In  a  few 
months  the  same  man  will  smoke  a  pipe  over  an 
open  powder  keg. 

Protection  is  neoeoiary  principally  for  those  who 
throngh  carelessness  or  ignorance  fail  to  protect 
themselves.  It  has  been  claimed  that  there  can  be 
uo  such  thing  as  an  accident— that  Nature  has  none, 
and  that  all  no- called  accidents  are  simply  the 
result*  of  miscalculation,  bad  judgment,  or  care- 
lessnesa.  But  it  must  be  remembered  that  the 
vigilance  of  the  mott  alert  will  tomettmoi  relax. 
and  this  to  them  it  the  moment  of  danger. 

Realising  that  something  should  be  done  tc 
orotect  dynamo  men  and  wire  handler!  froc 
injury  frum  powerful  currents,  I  a  few  years  linoi 
invented  i  device  for  shunting  the  vital  porta  of 
the  body.  Partly  on  account  of  a  pressure  oJ 
easiness  in  other  branches  of  electricity,  but 
principally  owing  to  a  hesitancy  in  bringing  ont  a 
levice  about  the  efficacy  of  whioh  there  itemed  to 

was  delayed  until  a  few  weeks  ago.  At  the  ref 
races  made  to  the  question  in  the  electrical  papi 
aave  failed  to  elicit  an  expression  of  opinion  sat 
factory  to  any  degree,  it  has  been  deemed  sdvisal 
to  bring  the  subject  before  thia  meeting. 

The  question,  to  be  determined  is,  to  whatexte_. 
a  wire  of  practically  no  resistance,  extending  from 
._.   — ;..   ._    .i_.    ...___     _n(j    jjQunj  wonDJj  the 

good,  bat  not  unoomfortible,  contact,  will  protect 

"' ital  parts  of  the  body  from  fatal  injury  when 

placed  in  the  path  of  a  dangerous  current 
through  contact  at  the  hands.  It  is  claimed  by 
.  _. .  ..  .i .  ourrent  having  ones  entered  thi 
and  tisane  at  the  hand*,  will  noi 
,t  the  wrists  and  follow  tha  shortei 
path  of  the  wire,  but  will  confine  its  course  to  thi 
d  body  alone.  The  other  opinion  it  thai 
.,  iter  portion  of  the  current  received  at  thi 
bands  will  leave  the  armi  at  the  wrlatt  and  folio* 
the  wire.  .The  problem  seems  a  difficult  one  to 
solve.  So  mnch  dependt  on  the  condition  of  the 
person  at  the  time  of  receiving  a  shook,  a  large 
number  of  letta  would  be  necessary  to  arrive  at 
results  which  would  afford  a  safe  basis  for  calcula- 
tion. A  few  years  ago  Dr.  Stone,  connected  witU 
one  of  the  London  hospital*,  made  a  teriet  of 
interesting    experiment!    upon    patients    afflicted 

whether  or  not  fluctuation  in  their  pbytical  con- 
dition affected  the  electrical  conductivity  or  re- 
sistance of  their  bodies.  The  results  proved, 
according  to  my  recollection,  that  great  changes 
took  place  iu  the  electrical  resistance  of  the 
patients  experimented  upon  from  day  to  day,  an  ■ 


re  waa  a  direst  influence  manifested  by  tht 

fall  of  different  diseaaea  upon  the  electrical 

conductivity  of  the  body  as  a  whole  or  in  part 
An  account  of  Dr.  Stone's  experiments  was  pub- 
lished  in  Naturi  at  the  time.  Bat  while  the 
xperiments  are  most  valuable  for  the  purpoK  far 
rhioh  they  were  intended,  they  throw  bnt  little 
light  on  the  subject  of  dangerous  currents  and 
-ro taction  from  fatal  injury. 
Last  September  there  was  published  in  the 
"Irxirical  Kicitn  of  London  a  paper  on  "Bhocki 
Alternating  Currents,"  by  Mr.  G.  L.  Addeu- 

:a,  who  for  tome  time  previous  had  charge  of 

the  Groevenor  Gallery  initaUat ion,  wherea  primary 
■  ■orient  of  2,600  volts  was  constantly  employed 
While  no  one  had  evei  come  in  contact  with  both 
ain*  at  once,  the  writer  stated  that  even  if  sock 
i  accident  had  happened  he  wai  "  by  no  mesas 
spared  to  assert  that  the  result  would  undoubtedly 
i  fatal,"  "  Indeed,"  says  he,  "  I  lather  incline  tc 
■M  opinion  that  if  the  subject  of  the  shock  wen 
lalthy.  and  the  oircu  Distances  under  which  hi 
.ceived  it  were   favourable,  the   chances  are  hi 

isnnot  make  out  what  Mr.  Addenbrooke  menu 
iceiving  -2,500  volts  nnder  favourable  circum- 
tes.  It  seems  to  me.  if  they  are  received  at 
he  circumstance  could  not  be  other  than  un- 
urable.  Mr.  Addenbrooke  himself  received  a 
tevere  ehock,  and  aa  he  speaks  from  experience  I 
quote  his  account  of  how  it  affected  him:  ''The 

effect  of  the  passage  of  the  current  through 

y  it,  of   course,  to  contract  the  mo  teles. 

lount  and  persistence  of  this  contraction 

depend  on  tha  quantity  of  the  current  flowing,  or, 
a*  it  it  usually  designated,  tha  inlemily  of  the 
ihock,  and  varies  from  a  simple  twitching  of  tki 
limb*  to  complete  and  intense  contraction  or  rigour 
uf  apparently  every  muscle  in  the  body.  In  tha 
latter  case  tbe  current  completely  supersedes  the 
action  of  the  mind  over  everything  capable  of 
itnent.  Consciousness,  however, 
ly,  if  ever,  lost,  though  thi 
ntirely  unable  to  make  any 
do  anything  to  help  himself. 
If  aid  i*  not  near,  anoh  a  state  may  be  maintained 
for  some  time.  On  release  from  such  a  position  by 
extraneous  or  natural  cancel,  the  subject  it  usually 
dazed,  but  if  at  all 
completely,  and  expcrii 


abject    may  be    t 


ices  no  further  functional 
debility  and  nervousness 
naturally  following  such  a  severe  strain  on  tht 
lyitem.''  While  admitting  that  fatal  shocks  air 
passible,  thi*  gentleman  gives  it  aa  hie  opinion  that 
"if  the  ihock  is  not  sufficient  to  cause  Instan- 
taneous collapse,  apparently  the  body  oan  bear  ths 
strain  of  the  continued  passage  of  the  current  for 
some  time,"  and  that  death  ii  earned  by  paralyn 
of  the  involuntary  muscles  controlling  the  heart 
and  lungs,  and  that  the  preliminary  stages  of  total 
collapse    I  '  ..-.-.-     ->--■ 


ning."    Referring  t 


the  1. 


body  where  it  enters  and  leant, 
thi*  writer  also  lays:  ''If  the  contact  ia  good— thst 
ia,  if  it  consistt  of  a  good  area,  oay  of  over  a  couplt 
of  square  inches  of  a  fairly  moist  akin  pressed 
with  moderate  firmness  against  a  metallic  body  or 
other  good  conductor,  no  visible  injury  may  remit. 
For  instance,  s  man  will  often  get  burnt  about  the 
hands,  but  his  feet,  by  which  tbe  current  leans, 
will  be  unaffected,  or  only  slightly  reddened  or 
iulUined.  Burning  of  the  hinds  or  other  pern 
of  the  body  will  occur  when  there  is  imperfect 
contact  of  the  body  with  the  conductor,  coming  hi 
contact  with  a  bad  or  eemi-oondnotor,  Buehata 
dirty  or  carbonised  surface.  The  burning  is  caused 
by  the  absolute  aetting  np  of  an  are." 

It  teems  to  me  thil  gentleman's  views,  based,  u 
we  are  led  to  believe,  on  actual  experience,  are 
somewhat  paradoxical.  And  surely  numerous  cam 
of  death*  from  aurrenta  reaently  disprove  many  of 
Mr.  Ad  den  hrooka'sded  notion*.  True,  nothing  short 
of  death  it  made  public,  io  that  there  ia  bnt  UtiU 
information  to  go  upon  relating  to  the  instance! 
whioh  mutt  be  of  frequent  occurrence  where  win 
are  almu,C  killed  by  electrio  shock*.  In  all  reus 
that  have  come  to  light,  whether  simply  jnjnruii 
or  case*  of  death,  the  part*  of  the  body  coming  in 
contact  with  the  current  have  been  badly  bnrisi 
Tho  unfortunate  "Trouble  Hunter,"  who  lost  hi" 
few  day*  since,  was  not  only  burned  atth* 
I  but  at  the  knees.  In  oue*  where  the  tied 
itty  fatal,   may   it    not  be  that  til 


te  of  Blcci 


;  of  tha  fie. 


t  the  poii 


great  as  to  destroy  to  a  contiderable  exto 
conducting  -ubitsnoe  in  contact  with  the  wire,  a»i  ,1 
thereby  cam*  a  fall  in  the  current  pissing  thrcut  /  I 
the  body  'I  It  it  certainly  owing  to  tbe  fact  of  n*  d  J 
body  being  a  very  poor  conductor  thst  W  jrf  I 
done.     If  ii  offered   no  resistance,  there  we*  I 


re  would  be  created  a 


1  of 


ild  be  uninjured.    It  t- 
body  must  be  viewed  a' 
with   the  exception, 
i    areatcr  change   uud 
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It  ii 


owing 


o  ill 


tfaM  a  carbon  filament  becomes  incandescent.  Thi 
carbon  red  of  an  electric  lamp  is  not  contained 
exospt  at  tli*  point  when  the  arc  ia  formed  by  the 
resistance  of  attenuated  particles  under  eombnation. 
Any  cos-ducting  substance  placed  in  the  pith  of 
mora  currant  than  it  ii  capable,  of  conveying  mult 
be  heated,  oonanmed,  01  decomposed,  according  to 
iti  nature  and  ia  proportion  to  ihe  discrepancy 
between  tbe  conducting  capacity  ot  tbe  conductor 
nod  tha  inm  of  the  current. 

Stow,  if  we  liken  the  human  body  from  hand  to 
hand  to  a  eanves  Loin  or  tube  filled  with  water, 
and  which  allows  a  certain  quantity  of  moisture  to 
ooia  through  the  surface,  corresponding  to  tha 
moiatnre  of  the  akin,  and  if  this  be  inaertad  in  a 
circuit,  connection  being  made  at  the  extreme  anda, 
corresponding  to  the  binds,  and  a  shunt  wire  of 
minimum  resistance  be  wound  around  the  tube  2 
or  Sin.  from  the  ends,  corresponding,  say,  to  tha 
wrists,  we  can,  perhaps,  mora  understand  ingly 
speculate  on  the  action  of  a  dangerous  current  on 
tha  human  body,  contact  being  made  at  the  hands 
and  the  (hunt  wire  encircling  the  wrists.  It  should 
be  borne  in  mind  that  tha  contact  between  the 
shunt  wire  and  wrists  ia  much  better  than  the 
contact  at  the  hands,  since  the  wi 


of  water  with  the  minimum  of  loss  of  hast.  If  the 
supply  of  water  at  D  be  carefully  regulated,  it  will 
be  found  that  a  continuous  current  will  be  passing 
into  the  still  at  a  tamperatnre  of  about  ISO9  F.,  or, 
if  practice  suggests  the  desirability  of  running  in 
the  water  at  intervals,  this  can  be  easily  arranged. 
It  ia  necessary  that  tha  level  at  A  should  be  two 
inches  or  thereabout  higher  than  the  level  of  the 
bend  at  C,  otherwise  there  may  not  be  sufficient 
head  to  force  a  free  current  of  water  against  the 
pressure  of  ateam.  It  will  also  be  found  that  tbe 
still  ahonld  only  contain  water  to  the  extent  of 
about  one-fourth  of  its  capacity  when  distillation 
ia  commenced,  as  tha  water  in  tbe  condenser 
becomes  heated  much  mora  rapidly  than  the  same 


,  refer) 


ing  to  thi 
it  the  ends 


tab*  and  assuming  that  the  i 
have  improved  by  reason  of  thi 
way  into  the  water,  does  it  I 
current,  instead  of  following  the  entire  length  of 
th*  tube  of  water,  offering  say,  thirty  times  tbe 
resistance  of  the  2  or  3in.  of  water  from  the  end  of 
the  tube  to  tha  shunt  wire,  and  Several  thousand 
times  tha  resistance  of  the  thnnt  wire  itself,  will, 
great  extent,  pass  from  the  tube  to  tha  Ihm 


riint  as  it  did  at  tht_ 
have  often  noticed  that  upon 
160   to    250    volts    profuse  — 


thect 


it  that 


tbs  tube? 
„  a  shock  of 
160  to  250  volts  profuse  perspiration  instantly 
followed.  This  would  greatly  improve  the  contact 
at  the  wrists  above  tba  normal,  so  that  it  would 
seam  impossible  that  the  current  should  confine 
itself  to  the  Unidi  and  muaolea  of  the  body  in  pre- 
ference to  the  wire  when  separated  from  tha  wire 
only  by  a  thin  lender  akin  filled  with  moisture. 
L  In  considering  the  danger  point  of  currents  it 
seems  reasonable  to  recognise  the  same  law,  oi 
rather  recognise  tha  absence  of  any  law,  governing 
other  destructive  ageuoiea.  Let  it  be  concussion, 
atrain,  asphyxia,  poison,  or  other  enemy  of  en- 
durance, there  are  hardly  two  cases  alike.  One  man 
may  emerge  with  but  alight  injury  from  a  cause 
which  to  another  man  would  be  death.  Why 
abould  it  not  be  so  in  the  matter  of  electric  shock  I 
Death,  of  course,  must  bo  the  consequence  of  a 
certain  degree  of  cause.  If  2,000  volts  arc  necessary 
to  kill  in  any  instance,  one  volt  lass  would  avert 
death,  while  shunting  100  or  oOO  volts  would  leave 
a  proportionate  margin  of  safety.  Fatal  results 
through  the  medium  of  electricity  do  not  come  by 
jnmps  any  more  than  by  any  other  force  or  element 
of  destruction.  There  is  in  tbia  subtle  agency,  as 
in  all  others,  a,  last  straw  which  breaks  tbe  camel's 
back— a  but  volt  which  does  the  final  harm.  Hence 
the  importance  of  protecting,  as  far  at  possible, 
those  exposed  to  this  danger. 

Regarding  the  immediate  cause  of  death  or  the 
effect  of  currents  on  the  substances  of  the  body, 
wa  must  look  to  the  medioal  men  for  light.  Pro- 
bably all  subjected  to  shook  might  not  be  similarly 
affected.  In  one  case  it  might  be  the  heart,  in 
another  tha  brain,  and  in  others  the  lungs  that 
might  be  injured.  Why  not  have  a  thorough 
investigation  of  this  subject,  and  then,  peruana,, 
wire  handlers  may  be  subjscted  to  an  examination 
before  they  are  allowed  to  engage  in  such  work, 
juat  as  man  are  examined  for  various  other  duties- 

There  seems  to  be  so  little  known  about  these 
matters,  I  shall  feel  gratified  it  this  paper  serves 
a*  even  a  feeble  incitement  to  discussion  and 
investigation,  as  I  can  conceive  of  no  subject 
offering    — 


AH  AUTOMATIC  STILL. 

XHES  arrangement  here  described  is  one 
msy  readily  be  adapted  to,  and  is  specially 
ad  for,  the  old-fashioned  stills  which  arc  in 
frequent  use  among  pharmacists  for  the  purpose  of 
distilling  water.  The  idea  is  extremely  simple, 
bat  I  on  testify  to  its  thorough  efficiency  in  actual 
practice.  Tha  still  is  of  tinned  copper,  two 
gallons  capacity,  and  the  condenser  is  tha  usual 
worm  surrounded  with  cold  water. 

The  overflow  of  warm  water  from  the  condense! 

is  not  ran  into  the  waste  pipe  as  in  the  ordinary 

course,    but    carried    by   u»ana  of  a   hent  tube. 

I     A,  B,  C,  to  the  supply  pipe  of  tbe  still.     The  bend 

[L    M  B  acts  as  a  trap,  which  prevents  the  escane  of 

*^JssMun. 

J*  l*ae  advantages  of  this  arrangement'  are  obvious, 
■"*  is  perfectly  simple,  and  can  be  adapted  at  no 
t  "fxpsraas.  It  permits  of  a  continuous  supply  of 
"  mi  water  to  the  still,  so  that  the  contents  of  the 
tter  may  always  bo  kept  boiling  rapidly,  and,  as 
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volume  is  vaporised.  Tly  tall  eipedirot  a  still  of 
two  gallons  capacity  will  yield  about  half  a  doien 
gallons,  per  day,  a  muob  greater  quantity  tbau 
could  ever  be  obtaioed  under  the  uld  ere  torn, 
whioh  required  the  still  to  be  recharged  with  cold 
water  every  time  one  and  a  half  gallons  had  been 
taken  off. 

Tbe  objection  to  all  such  continuous  or  automatic 
arrangements  is.  of  course,  that  tbe  condensed 
Water  contains  all  tbe  free  ammonia  that,  may  have 
existed  in  the  water  originally,  but  it  is  only  in 
cases  where  the  water  is  exceptionally  impure  that 
thia  disadvantage  will  become  really  serious.  The 
method  here  outlined  has,  no  doubt,  occurred  to 
many,  and  may  probably  be  in  regular  use,  but  not 
having  seen  any  previous  mention  of  tbe  idea,  I 
have  thought  that  it  might  be  useful  to  some 
pharmacists  who  prepare  their  own  distilled  water. 
—By  T.  JUbex,  in  the  Pharmaceutical  Journal. 


USEFUL  AND  SCIENTIFIC  NOTES. 


The  Zlnc-fJreaaote  Process  of  Preserving 
Hallway  Timber. — In  s  paper  read  before  the 
Western  Society  of  Engineers,  Chicago,  Sir.  J.  P. 


system,  dead-oil  and  chloride 
sleepers   and   timl 


;  process. 


n  this 


r,  as*  well  as  for  protection 

_„..._ >t  the  teredo  in  sea-water.  For 

railway  sleepers,  bridge  timbers,  and  the  like, 
where  the  wood  is  not  exposed  to  any  considerable 
degree  of  moisture,  after  the  timber  is  prepared  in 
the  ususl  way  by  steaming  and  vacuum,  the  dead- 
oil  is  run  into  the  cylinder,  and  so  much  as  maybe 
df  aired  is  forced  into  the  wood.  For  this,  purpose, 
Mr.  Card  recommends  the  proportion  of  half  a 
gallon  of  oil  per  cubic  foot  of  timber  •  though  a 
am  slier  proportion  may  be  found  to  answer.  After 
the  timber  is  treated  with  oil,  the  oil  is  withdrawn 
from  the  cylinder,  which  is  then  charged  with 
chloride  of  line,  which  by  pressure  can  be  forced 
into  tbe  wood  through  and  beyond  the  oil,  im- 
precating by  diffusion  that  portion  of  the  wood 
which  is  not  penetrated  by  the  oil,  specially 
useful  in  tbe  case  of  ill-acasoned  or  dense  timber. 
By  such  combined  operatiens,  the  wood,  when  it  is 
in  contact  with  the  ground  or  other  moist  surfacs, 
receives  tbe  benefit  of  the  dead-oil  treatment,  with 
an  expenditure  of  one-half  or  even  less  than  half 
tbs  usual  proportion  of  oil ;  whilst  those  portions 
unreached  by  the  oil  are  impregnated  with  tbs 
line  chloride.  The  chloride,  surrounded  by  tbe 
oil,   is  protected  for  a  lengthened  period  against 

can  be  as  widely  diffused  through  the  substance  of 
the  wood,  as  the  whole  measure  by  the  ordinary 
creasoting  treatment.     Mr.  Card  '     ' 
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>,  that 


[Bute  injection  will  give  the  best  results  for  the 
money  inveatad. 

Poison   of  the    Somalia,    Extracted    from 
the  Wood  of  the  Ouabain.  -The  principle    in 

----   forms  rectangular  plates     


lender,  of  a  I 
'bite,  inodor 


ia  appea 


t  appr 


It  is  absolutely 


nitrogen,  and  c 
colouring  matters.  At  a  boiling  heat,  in  presents 
of  dilute  acids,  it  is  split  up,  yielding  a  reductive 
sugar.  Its  composition  is  C^H^O,..  It  is 
poisonous  if  introduced  into  the  circulation,  but 
not  if  swallowed.—.!/.  ArnauJ,  in   Complci  Jtcndua. 


THE  late  Mr.  Henry  William  Field,  who  died 
the  other  day  at  Brighton  in  his  (itjib. 
year,  was  the  last  to  hold  the  title  of  Queen's 
Assay  Master,  an  office  abolished  in  1871.  Mr. 
Field  is  said  to  have  been  a  descendant  ot  Oliver 
Cromwell ;  bnt  he  was  best  known  in  connec- 
tion with  his  researches  on  photography  in 
colours.  lie  was  appointed  to  a  post  in  the 
Mint  whilst  still  a  youth,  and  in  it-5 1  succeeded 
Mr.  Henry  Bingley  at  Queen's  Assay  Master, 
retiring  in  1871.  Sir  John  Hersckel  became 
Master  of  tbe  Hintin  IH.'iO.  Previously  to  that 
date  the  gold  and  silver  coins  of  the  country 
were  manufactured  and  checked  under  tha 
authority  of  and  by  comparison  with  trial  or 
fiducial  pieces  or  plates  ;  bnt  this  practice  had 
been  found  no  satisfactory,  inasmuch  as  when 
the  gold  coins  of  this  country  were  melted,  the 
out-turn  did  not  realise  what  was  always 
looked  upon  oa  the  standard  of  the  country — 
namely,  11- 1*2 tha.  Sir  John  Herschel  authorised 
Mr.  Field  to  bring  the  coin  of  the  realm  up  to 
mathematical  precision  if  possible.  Mr.  Field's 
first  object  was  to  make  some  chemically  pure 
gold ;  this  he  did,  and  compared  the  result 
obtained  with  specimens  from  the  assajers  of 
India.  America,  and  France,  and  with  the  most 
skilful  assayers  of  our  own  country,  lie  found, 
after  care  fully- eon  due  ted  experiments,  that 
the  gold  obtained  in  his  laboratory  at  the  Hint 
was  unsurpassed  in  purity,  and  equalled  only 
by  a  few  of  the  specimens  obtained  from  other 
assayers.  From  that  time  all  meltings  have 
been  checked  by  comparison  with  tbe  21b.  bar 
(obtained  us  above  stated),  by  whioh  also  other 
bora  are  to  be  mode  and  severely  tested. 

Dr.  T.  Harrington  Tnke,  who  died  the  other 
day,  wat  an  eminent  authority  on  insanity  and 
general  diseases  of  the  brain.  Born  in  IS2G, 
he  took  his  M.D.  degree  at  St.  Andrew's  in 
1849,  and  afterwards  became  a  Fellow  of  the 
Royal  Colleges  of  Physicians  of  London  and 
Edinburgh.  He  was  hou.  secretary  of  the 
Medical  Psychological  Association  from  lSGIto 
1872,  and  was  subsequently  elected  president ; 
he  was  also  a  Fellow  of  the  Royal  Medical  and 
Chirurgical  Society,  and  an  hou.  meinour  of  the 
Medical  and  Psychological  Society  of  Paris  and 
the  Imperial  College  of  l'hysicinns  of  Vienna. 
Dr.  Tuke  wrote  an  important  Berks  of  papers 
on  "General  Paralysis  of  tha  Insane,''  and  a 
second  series  on  "Criminal  Responsibility  of 
the  Insane." 

Minor  planet  No.  272  has  beju  named 
Antonia  by  its  discoverer,  M.  Chorlois,  of  Sice, 
who  picked  it  up  on  Feb.  4th  lost. 

According  to  an  ephomeris  of  Encke's  comet, 
prepared  by  MM.  Backlund  and  Seraph i rue B, 
of  Pulkowa,  the  perihelion  passage  will  be  on 
the  28th  instant,  and  the  aomet  is  Lot  likely  to 
be  visible  until  after  that  time,  and  possibly 
not  at  all  in  these  latitudes,  as  it  ia  moving 
rapidly  south.  In  the  southern  hemisphere 
the  comet  will  be  boot  seen  in  tho  month  of 
August. 

Tho  Laboratory  of  the  Marine  Biological 
Association  at  Plymouth  is  approaching  com- 
pletion, the  opening  ceremony  being  fixed  for 
the  30th  inst.  The  salt-water  reservoirs  have 
been  filled,  and  the  water  is  circulating  freely 
in  the  tanks.  The  fittings  of  the  inaiu  labora- 
tory are  complete  on  the  north  aide,  and  will 
give  accommodation  for  seven  naturalists, 
besides  the  Resident  Director.  In  addition  to 
this  there  are  tbe  physiological  and  chemical 
laboratories,  all  the  fittings  of  which  are  in 
place.  At  the  opening  ceremony  upwards  of  a, 
hundred  members  and  their  friends  are  ex- 
pected to  be  present.  Prof.  \V.  H.  Flo,wer  will 
lie  the  presiding  zoologist,  and  with  him  will 
be  many  well-known  men  of  science,  in- 
cluding Profs.  Kay  Lankestcr,  Milne*  Marshall, 
Mcintosh,  C.  Stewart.  Ur.  Ounther,  Mr.  Adam 
Sedgwick,  and  man;  others.  The  bvdrsgrnpbez 
has  stated  his  intention  to  be  present,  and  the 
naval  and  military  element  will  be  fall;  repre- 
sented by  the  commanding  officers  of  both  ser- 
vices at  Plymouth.  Tho  Fishmongers'  Com- 
pany, which  has  been  so  munificent  a  patron  of 
the  Association,  will  be  fully  represented  by  it* 
Prime  Warden,  Sir  James  Clarke  Lawrence,  and 
several  members  of  the  Court. 

A  plague  of  caterpillars  seems  to  have  Ir 
vaded  the  country,  for  from  all  side*  we  be» 
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that  many  trees— oaks  especially— have  been 
■tripped  of  their  foliage.  They  appear  to  be 
the  larvm  of  the  Tponommta  Adela,  or  Little 
Ermine  moth. 

At  the  ladies'  conversazione  of  the  Royal 
Society,  which  was  attended  by  a  large  num- 
ber of  Fellows  and  guests,  several  of  the  dis- 
plays made  at  the  May  soiree  were  repeated, 
and  an  ingot  of  gold  from  Mr.  Morgan  s  mine 
in  Wales,  weighing  over  2,000  ounces,  wag  ex- 
hibited. Sir  F.  Bramwell  showed  his  colour 
blender,  and  Mr.  W.  Caldwell  illustrated  bis 
Method  of  making  microscopic  sections. 

The  Trevi  thick  Memorial,  which  at  one  time 
was  expected  to  take  the  form  of  %  scholar- 
ship for  engineer  students,  was  "  inaugur- 
ated" tha  other  day  at  Westminster  Abbey, 
when  the  Dean  stated  that  the  consent  of 
the  Chapter  had  been  given  in  deference 
to  the  services  rendered  by  the  great  engineer, 
whom  he  characterised  as  one  of  the  moat 
fertile  and  practical  of  inventors.  A  memorial 
•window  Is  something,  but  it  is  scarcely  what 
Trevitbick  himself  would  have  liked.  He  has 
a  definite  olaim  as  the  inventor  of  the  locomo- 
tive, and  certainly  was  the  first  to  use  high- 
pressed  steam,  which  nowadays  is  being 
used  in  a  manner  which  would  have  almost 
frightened  Watt.  Every  engineer  knows  now 
that  high-preasure  means  economy,  and  yet 
Trevithiok,  at  the  beginning  of  the  century, 
was  considered  a  madman  because  he  advocated 
its  use,  aad  practised  it  as  far  he  could. 
"Captain  Dick "  had  at  least  the  "courage  of 
his  opinions,"  and  was  not  afraid  of  a  boiler 
exploding  while  it  was  under  his  care.  He 
was  unquestionably  the  pioneer  in  the  real  use 
of  the  steam-engine. 

The  four  "  vestibule  "  trains  on  the  Atchison, 
Topelca,  and  Santa  Fe's  new  Chicago  line  are 
aaid  to  be  the  finest  and  most  luxurious  yet 
seen  in  the  West,  embodying  many  improve- 
ments on  the  famous  original  vestibule  train. 
An  American  paper  says  each  train  consists  of 
one  baggage  car,  a  mail  oar,  a  second-olass 
-coach,  two  first-class  coaches,  oomposite  or  par- 
Imi  smoking  coach,  one  dining  car,  and  two 
aloeping  coaches,  or  nine  vestibule  coaohes  in 
each  train.  Tbs  sleeping  cars,  60ft,  long,  are 
elaborately  upholstered  in  peaoock-blue  silk 
glace  plush.  The  composite  or  parlour  smoking 
oar  is  in  two  apartments,  the  reading  section 
containing  a  library,  writing-desk,  Am.  The 
dining  cars  are  finished  in  Frenoh  antique  oak, 
elaborately  carved,  and,  in  addition  to  the  other 
conveniences,  contain  inclosed  sections  for 
private  parties,  very  elaborate  buffet,  and  a 
wine  room.  No  wood  is  exposed  in  the  kitchen. 
Bach  coach  has  gentlemen's  toilet  and  ladies' 
toilet  and  dressing-rooms.  Tha  second-olass 
coach,  is  finished  in  native  ash  with  Moorish- 
designed  ceilings,  rattanod  sofa  seats,  and  closet 
and  toilet  rooms.  The  trucks  have  42in.  steel- 
tired  paper  wheels.  The  entire  length  of  each 
train  will  be  about  liUOft.  The  eleotrio  light- 
ing system  comprises  a  small  Brotherhood 
engine  and  dynamo,  which  is  placed  in  the 
baggage  car,  occupying  a  space  of  about  3ft.  by 
5ft.,  from  which  the  wires  are  led  through  the 
train,  thus  charging  the  storage  batteries  that 
are  carried  under  the  cars.  Each  car  is  thus 
eleotrioally  independent  of  the  others.  The 
interior  fittings  are  silver-plated. 

A  report  of  the  performance  of  a  secondary 
battery  known  as  the  "  Tudor  "  has  been  issued 
apparently  by  tho  authority  of  Prof.  Kohl- 
rausoh.  As  the  cells  tested  have  been  iu  use 
for  some  time,  the  results  obtained  are  notable, 
as  will  he  seen  from  the  following : — Total 
weightofplates,2;i'31b.|8urfflccsof  four  +  plates, 
l'29sq.ft.;  volume  of  acid,  6  pints;  specific 
gravity  when  charged,  1-147  ;  normal  charging 
current,  5  amperes ;  normal  discharging  cur- 
rent, tlj  amperes  ;  internal  resistance  charged, 
-015  ampere;  internal  resistance  discharged, 
-02  ;  capacity  per  pound,  111  ampi  re-hours.  A 
series  of  six  ordinary  charges  and  discharges 
showed  an  effioienoy  of  91  per  cent,  for  current 
and  S21!  per  cent,  for  work.  The  cells  were 
charged,  and  then  left  alone  for  various  periods 
of  time  ;  tha  results  at  first  obtained  generally 
showed  i  loss  of  7  ampere-hours,  but  after  that 
there  was  practically  no  further  loss  in  a  week. 
Whtn  charged  with  a  current  of  8  amperes,  and 
discharged  with  lu  umpires,  au  efficiency  of  77 
per  uanc.  aad  Kt'7  per  oent.  for  amntres  and 
wsiU  rtnji.-uiiy-i.-Jjf   u-jj  obtainoS,     When  dis- 


charged through  a  constant  resistance,  with  a 
current  beginning  with  50  amperes,  they  gave 
23-5  ampere-hours  and  ID'S  watt-hours,  the 
current  having  fallen  off  at  the  end  of  the  test 
to  10  amperes,  and  E.M.F,  from  1-8  to  1-3  volt. 
They  were  then  recharged,  and  discharged  with 
90  amperes,  giving  201  ampere  hours  and  327 
watt-hours,  the  current  falling  to  62  amperes. 
After  this  enormous  strain  tha  cells,  when 
recharged,  gave  their  normal  discharge,  and 
they  were  run  down  for  four  days,  starting  at 
1  ampere,  until  the  E.M.F.  had  fallen  to  0'2 
volt,  and  the  specific  gravity  of  the  acid  to  l'l. 
Tha  cells  were  then  recharged  until  gas  began 
to  come  off  pretty  freely,  and  on  discharge  they 
returned  46  8  ampere-hours,  and  au  efficiency 
of  90  per  cent,  for  current  and  80  per  cent,  for 

The  decision  of  the  United  States  Circuit 
Court  in  regard  to  tha  patent  on  the  Edison 
electric  light  is  of  importance,  for  it  is  based 
on  the  interpretation  of  Section  1,887  of  the 
United  States  Patent  Laws.  This  is  the  well- 
known  clause  limiting  the  duration  of  an 
American  patent  to  the  term  of  the  shortest 
foreign  patent  which  may  have  been  granted 
before  it  was  granted  in  the  United  States.  The 
ground  of  the  defence  was  that  a  patent  for  the 
same  invention  had  been  taken  out  in  the 
AttBtro-Hungarian  Empire  for  one  year,  and  by 
proper  process  was  extended  to  two  years,  and 
expired  on  July  21st,  1883.  This  date  was  prior 
to  the  commencement  of  the  suit.  TheAmerioan 
patent  bore  an  intermediate  date  of  granting, 
August  22nd,  1882.  The  decision  covered  the 
following  points.  The  suit  was  brought  subse- 
quent to  July  21st,  1883.  The  Court  held  that 
it  could  have  no  jurisdiction  if  tho  American 
patent  expired  on  that  day  along  with  the 
A  us  tro- Hungarian  patent,  because  suit  was 
brought  nearly  two  years  later.  The  defendants' 
plea  as  to  lack  of  jurisdiction  was  therefore 
allowed.  The  complainants  had  claimed,  as 
application  for  an  American  patent  was  made 
before  the  inventor  applied  abroad,  thatSectton 
4,887  should  not  apply.  This  Judge  Wallace 
disallowed.  It  should  be  mentioned,  perhaps, 
that  these  lawsuits  have  nothing  to  do  with 
tha  inventors  or  patentees,  but  are  simply  the 
results  of  '■  speculating,"  and  sometimes  the 
real  inventor  finds  that  he  is  (in  law)  a  copyist, 
although  all  the  world  knows  he  was  the  first 
i  mention  the  subject. 

Saccharin  does  not  seem  to  be  so  valuable 
i  was  at  one  time  asserted,  although  there 
can  be  no  doubt  that  it  is  very  useful.  The 
Paris  Academy  of  Medicine  has  been  discussing 
the  subject  recently,  and  the  French  Socifitc 
de  Thcrapentiqua  has  taken  up  the  matter, 
Dr.  Dujardin-Beaumetz  confirming  the  marked 
advantages  of  saccharin  as  a  substitute  for 
sugar,  or  any  of  its  sucoedauaums,  in  the  ali- 
mentation of  diabetics.  Although  it  does  not 
appear  to  have  any  noxious  action,  It  cannot 
be  employed,  like  sugar,  as  an  aliment,  becanse 
it  passes  through  the  economy,  and  is  eli- 
minated by  the  urine  without  being  assimilated 
or  transformed.  Dr.  Coustantin  Paul  thought 
that  saccharin  might  with  advantage  replace 
the  syrups  of  glucose  employed  in  industry, 
which  are  often  of  an  inferior  quality.  Dr. 
Delpech  observed  that  saccharin  does  not  pos- 
sess the  softness  of  the  syrup  of  sugar,  and 
leaves  behind  it  a  slight  taste  of  tar.  To  cor- 
rect this,  and  to  prevent  its  affecting  the 
stomach  as  it  sometimes  does,  Dr.  Coustantin 
Paul  recommends  the  addition  to  it  of  the 
bicarbonate  of  soda.  The  antiseptic  properties 
of  saccharin  will,  however,  always  commend 
it  for  certain  purposes. 

The  Jaaney  goods  waggon  coupler  is  being 
extensively  adopted  in  the  United  States.  It 
may  be  remembered  that  the  laws  of  some  of 
the  States  compel  the  use  of  automatic  coup- 
lings.   


THE  average  growth  of  the  beard  hai  been  oor 
puted  to  bs  tijin.  each  year.  A  man  of  80  ye* 
uf  ig«,  therefore  who  has  shaved  regularly  all  b 
life  may  be  said  to  hive  sacrificed  tu  the  ran 
about  BSft,  uf  hair. 


id     Life-Siviug    Apparatus 
will    be  opened  on  June  30, 


nauiei.  An  Indus 
will  be  opened  iu 
named. 


LETTERS  TO  THE  EDITOR, 


r tmmminti.    T/u  tdUor  mpminllt  unaW CH>  all 
lunmttaufDiM  lAmld  U  drum  uf  oi  !»i(ilr  UfaiOhl 

id  tt  odirmU  M  On  Bono*  «* 


.  Pi HS II 'J H*  lillWiHUS. 

factuiaii  n/tma,  CarrtipnAmi.  ■*« 

'-"--    prwfe fil.'v    butrUd,     IT1"    -* 

rhal  he  knows,  aadei 
id  thai  not  In  (Us  calf, 

ecu  ;    For  lash  a  person  mej  ban 

tome  particular  kooWtalge  mad  eiperienoe  of  (Ha  BMan 

of  inch  ipenon  or  inch  a  fountain,  tbatu  Is  other  tbluff, 

inomore  than  what  eTei7bodj-doee,eadje(,  to  seep 

lot  with  thli  Utile  pittance  of  hii,  will  undertake 

Its  She  whole  kodj  oi  pbjelcka,  a  viee  from  when. 

rreat  tneentoaleaeta  nerire  (heir  orlnUieJ." — JfealaajaA 

COMET    SAWBRTHAL. 
;9.]— Herewith  is  a  continuation  o 


observations  of    t 


sal  read 


.,  which  may  i 


April  37tb,  14b.  Urn.  Nucleus  stellar,  in  centre 
of  round  bead.  Coma  bright  and  large,  outer  edges 
rapidly  diminish  in  brightness,  tail  slightly  witpr, 
-id  brightest  on  onUrsdges.  Strong  moonlight. 
May  let,  13b.  30m.  Just  picked  op  with  unaided 
eys.    In  teleeoope,  nucleus  is  elongated,  somewhat 

L-,ped,  with   ill-denne<i  edges,    tail    and  uf 

apparently   detached   from  main.    This 

detached  portion  proved  to  be  a  star,  aa  I  watohed 
it  until  ii  was  free  from  the  comet,  whan  it  was  a 
sharply-defined  diss.     During  its  occultation  byths 

-it  presented  ths  appearance  of  a  blurred  patch 

liar  and  with  ill-defined  outline.  The  soma 
igatad  far  into  tbs  tail.  Tbe  tail  is  very  long, 
ining  ont  but  little  towards  its  end. 

j  4tb,  14b.  10m.     Vary  mush  tha  aune  as  iaat 

observation.     Tail    i«,    perhaps,    slightly    broad* 
warda  its  end,  and  fainter. 
May  12th,  lib,  36m.     Ths  same,  except  fainter. 


ots,  I  make  tbe  oomet  to  b*  brightest. 
The  head  Is  round,  tha  nucleus  difficult  to  see,  bat 
strongly  euapeoted  of  being  oval  and  not  in  centre 
of  head.  Tail  is  short  and  wispy  aod  broaderthu 
on  other  observations,  tbe  outer  edges  of  tad  are 
brightest. 

June  4th,  lib.  30m.  Comet  and  the  great  Dtbtli 
in  the  same  low-power  field.  Bright  portion  of 
oomet  is  about  one-third  the  sisa  of  the  brisk! 
circular  portion  of  tha  nebula,  oomet  not  quite  at 
bright  as  nebula.  Cannot  pick  ont  nuoleue.  Tbe 
head  is  pear-shaped.  Tbe  tail  just  glimpsed  for, 
perhaps,  20/  long.  Twilight  too  strong  for  faint 
details.     12b.  20m.     The  same. 

Jnos  llth,  lib.  SOna,  Getting  fainter,  Htsd 
oval  with  alight  condensation  towards  fore  part. 
An  ooonsioual  flickering  of  a  atelier  point  in  con- 
densation, but  it  ooald  not  be  held  steadily. 

Jane  lttb,  lib.  30m.  to  12h.  30m.  Very  faint, 
brightest  portion  is  an  elongated  nebulous  pud 
broadening  out  towards  tail ;  very  faint  tail  am 
ion,  tbe  wbola  length  of  oomet  does 
(estimated),  occasional  P  ' 
in',  near  extremity  of  be 
itdat  of  tail  about  fi'  fn 
'.he  appearance  of  being  oi 


juld  n 


flickering  u 

i  avast  ft 

„      tof  foess 
t  otherwise  by  ad j  Bating  4*- 

Obaervatiom  made  with  BJln.  refractor. 
26,  Servu  Mount,  Leeds.  David  Bwtk 

OOOTJLTATIOH    OF    A    BIAS   V 
JOPITBB.  *> 

[28870.1— The  precision  with  waist  i, 
Lewie  (letter  28813,  p..  Ml)  h-i  rstwdW  .*■■** 
vation  uf  Jnne  10  renders  it,  I  taunt , ><■» 
clear  that  ths  object  maion  ■«  it*  2™"** 
behind  Jupiter  was  ngt  a  fixed  all*  if™ 
satellite  wfiioh  reappaSjai  tram  Jalg.SE*g 


metotheAWicu/.-lfi 
have  made  a  mistake.     1 
satellite  omersc,  however 
of  the  other   bodies  was 

fn>m  memory,  I  beii 

satellites  2  and  4,  — 
their  plam     '     ' 


(100),  detect  the  d 
Bjrniiiigtuuj,  J. 


Jotik  Si  IgH8.         KWflUSH  MBOHAN10  AND  EWORLD  OP  SCIENCE  :  No.  1,213. 


THE     CHEMIST     NOT      A      CREATOR— 
BIBI.B      READERS  —   BVOLUTION  — 
WHITEWASH  -LEONA    DARK. 
128871,1— IS  answer  to  J.  R,  M.    rhomnson's 

Utter  (2*8n1    - 


latter  (288tll,  pui  864),  ma;  I  ask  whither  be 
thinks  that  by  makice.  water  from  hydrogen  and 
i_>iygen  we  can  make  ginger-beer  ?  Yet  Prof, 
itosooe's  remark,  about  making  gill-nuts  from 
gallic  acid,  ii  no  more  foolish.    Making  water  and 


trail* 

artificially ; 
properly,    f 


>mponenta,  and,  after  that,  to  mix  them  up 
erly.    So  again  with  protoplasm,  we  hare  to 

■    all    the    components,    then    mix  them   up 

properly,  Chemists  probably  possess  all  the  com- 
ponent*; but  then  the;  cannot  mix  them  up 
properly.  The  mixing  ia  tbe  difficulty.  Onedogree 
too  hot  or  too  cold  ipoil*  the  whole  thing;  eaob 
compound  mait  come  in  ite  proper  order,  and 
many  other  fimtj  step  in  which  make  tbe  proba- 
bility of  tbe  manufacture  of  protoplasm  very  low 
Indeed.  Bat  when  we  think  of  the  thousands  of 
laboratories  in  every  clime,  mixing  and  eompound- 
ing  every  conceivable  substance  made  by  nature  or 
■rt,  then,  I  think,  the  probability  inoressss.  But 
yet  ahemiite  have  not  as  yet  made  protoplaim,  and 
ao  t,  for  one,  wait  with  expectation  fur  tbatevent, 
when  all  anti-evolutionists  will  be  converted  to  the 
Darwinian  faith. 

The  last  sentence  of  the  penultimate  paragraph  of 
my  letter  (28SS2  page  36*}  I  ait  week  got  mixed  by 
the  omission  of  a  full-itop.  The  argument  ii: 
Bushmen,  with  the  brains  of  men— that  ia,  with 
brains  improved  with  a  little  language,  have  been 

til  I  Englishmen  noma 
..  which  fully  exprea.ee 
111  their  ideas,  and  which,  therefore,  they  quickly 
pick  np.  Bnt  with  a  parrot,  though  the  speaking 
organs  are  highly  perfected,  yet  there  are  no  brains 
to  exprasi  any  thoughts,  and  ao  a  parrot  cannot 
become  ao  intellectual  being, 

Witb  all  other  animals,  either  brains  or  articulate 
Tolee,  or  both  are  wanting,  ao  man  remains  the  only 


muscle  (except  a  few  email  nascent  o 


roof — or  at  least,  very  little— th 

itaide  their  order.    But  then,  where  did  all  tSi 

aimala  come  from  t    Common  sense  act*  againet 

proof  whatever,  use  as  an  easy  way  of  getting  oul 

of    all    difficulties.     Rejecting    aacb    old    wives' 

itoriet,  we  are  forced  to  socept  some  theory  such 

is  evolution  ;    and   feats   support  this   theory   so 

itrongly,  that  it  it  by  a  very  large  number  eon- 

iidered  as  a  solution  to  the  question,  "  Where  did 

all  animals  oome  from?" 

No  one  disputed  for  an  instant  thst  the  i 

>  high  type  of  animals,"  or  "  a  low  one," 

aply  and  purely  relative.    The  very  theory  of 

ofution  is  based  on   the  fact  that  every  animal 

moat  suited  to  the 

auge,  whit  is  the  animal  to" do?  It  has 
so.  An  sggregste  of  theae  circumstances  c 
lected  during  BOO  years  would  work  immsi 
ihanget  in  an  animal ;  1,000  years  a  new  apeoi 
S-orf  maintain  that,  if  we  conld  have  an  accoo 
if  all  tbe  animali  liring  throughout  tbe  world  600 
years  ago,  tbe  total  number  would  be  tar  less  thai 

Jtanlly  being  discovered  are  either  not  nnknowi 

species,  but  tb*  uosltered  form  of  some  ot  oni 

m  well-known   modified   animals  or  plants,  oi 

itirely  Dew  species  formed  by  well-known  pro 

The  lower  animals  do  not  contain  the  higher  onei 
In  themselves,  but  the  higher  contains  tbe  lower  ir 
-.very  oaae,  without  one  exception;  for  a  lowei 
.nimal  must  bave  tamo  addition  to  make  it 


the  clergy  base  to  much  of  thcir"cbnrab  religion  ? 
What  makea  "J.  R.  C."  think  that  we  bave  an 
Original  sin?  I  believe  nothing  more  than  that  fairy- 
like  legend  of  Eve  steeling  the  forbidden  apples,  re- 
sembling Jason's  theft  of  the  golden  fleeoe  by  the 
ehelp  of  Medea.     I,  for  one,  do  not  think  tbat  man 


<■„.  it 


In  reference  to  "  Delta's  "  letter  (28884,  p.  3M), 

I   nay   add   the  queation  :  u  Did  Noah  take  with 

him  into  the  Ark  all  trees  ?  "    For  a  good  number 

of  the  exiating  treea  aod  Sowers  would  not  stand  a 

—     tmbmersion  of  forty  daya. 

Can  "Dans"  (page  36*,  letter  29865-1  show  me 

ia  one  of  those  books  he  refers  to  the  dimensions 

of  tbe  jaw  bones,  aey,  of  a  doien  diSerent  animals, 

—  or  the  formations  of  their  tongoea,  or  the  number 

.=  «f  blood-vessels  passing  through  the  necka  of  the 

*»U*t  be  recorded,  for  half  of  them,  at  least,  do  not 

^  **ry.     And    the    actual    animate    mutt    be  oom- 

jz-  P*red,   lor   the    outside   covering,   4c,  which  are 

■**  preserved  in  foaaile,  work  great  changes  in  the 

-  *niraal*    themselves.      Surely    "Dens"    does  not 

*»-  ?°"H  that  the  foasils  referred  to  in  those  books,  or 

f?  *ny    booka  whatever,   sre  continuous— that  it, 

?~*t  Mievre  ia  a  fossil  representing  tbe  life  in  every 

£*>tvry.     Par  from  it,  many  of  our  fossils  of  the 

S1"9  Sm  a a'  "*  separated  by  long  agee,  and  although 

!?*FoaB  be  classed  in  the  same  genus,  yet  varia- 

J|°*i»«  o hanged  the  later  onea  into  new  tpeoiet. 


a  very  slightly  modified 
tend  tbat  these  sets  of  Sfty  years 


i>f  tbat  wonderfully  mean- 
of  tbe  tea-cow  aod  dodo 


■    ava~e« 


■     JtL    1 


t  species.  These 
.  -..■■;  f,,l  enemies, 
of  their  natural 
r  variety  would  be 


i    1*11    evolutionists 


'>*mild 


»leimtt*ly 
'<*   of  Dei 

•»  tails  which  he  cannot  refute,  an 

~      Working  from,  which  no  man  i 

tJ    accept.    The   firat  part  of  thi 

'tag  in  nature,  so  clearly  and  ui 
-■     the  marks  of  being  related  t 
'"■-  that  man  bat  hi 


.\>\^ 


-hill: 


ligbe: 

hill,.,K  ■ 


but  the  two  shillings 


the    original    abillinga,    so    also  the  higher 
animals  contain  the  original  lower  one. 

1  noticed  some  time  ago  tbat  a  correspondent  dis- 
suaded people  from  putting  colour  in  their  white- 
wash, aaying  that  the  site  produced  a  sunny 
appearance.     I  tried  whitewashing  a  roam  with 


;■■">■.  1 


;  the 


:i  dn!l, 


like  wall.  I  was  very  diagnated 
appearance,  and  immediately  determined  to  i 
wbitewaah  the  roam.  Having  no  blue  or  bias 
and  an  unlimited  quantity  of  yellow,  I  tried  t! 
latter.  The  reeult  was  very  satisfactory— in  fu 
the  sunny  appearance  above  mentioned  waa  pi 

whitewash  to  neutralise  the  site,  but  to  give  a  body 
to  the  whitewash.  Care  must  be  taken  not  to  pul 
too  much  yellow  into  the  mixture,  or  else  a  distincl 
yellow  tint  Isprodncad. 

Moat  Eoglish  correspondents,  no  doubt,  bavi 
beard  of  Leona  Dare'aexploit  at  the  Crystal  Palaoi 
—namely,  her  going  up  hanging  by  her  teeth  f  n.n 
the  car  of  a  balloon.  The  thing  the  holds  on  bj 
is  simply  a  guttapercha  ball,  which  flu  into  hei 

Thla  shows  the  credulity  of  tbe  masses ;  for  it  ii 
impossible  to  sustain  tbe  weight  of  tbe  entirs 
body  by  merely  the  neek;  the  weight  of  th< 
abdomen  alone  would  dislocate  it.  It  is  a  thins, 
that  has  drawn  thousands  for  the  reason,  I  think, 
of  seeing  her  fall.  Hatlne. 

GENESIS  AND  ITS  MEANING. 
;>.,;:.;-M«y  1  assure  "  J.  11.  C."  (letter  28863) 
that  the  question  of  what  tbe  author  of  Genesis 
meant   us   to  understand  is  not 
seema  to  think? 

Nor  do  I  consider  it  "  common  sense  "  to  apply 
to  tbe  words  of  tbe   translation  of  tbe  Booi_of 
Genesis    their   "  usual  every-day  meaning." 
subject  of  the  meaning  of  the  early  Script 
by  no  meau  an  easy  one.    Hat  "J.  K.  C. 

dly  know  anything  about 
ligion"?     I  think  if  he 

particular  hypothesis  to  maintain, 
olerioal  or  otherwise ;  bnt  though  I  do  not  agree 
witb  "  E.  L.  G.,"  I  see  nothing  in  Genesis  in- 
compatible with  hit  theory  ;  nor  do  1  see  wbya  day 
with  evening  and  morning  should  be  only  twenty- 

The  King  had  his  "day"  with  its  "evening"  ant 
"  morning.  How  long  wit  it  1  Can  we  not  writ! 
on  scientific  theory  without  bringing  tbe  Scripture* 
into  the  queation?  TxeaLlla.ii. 

EVOLUTION:     A    DISCLAIMER  -  ROD  A 

CRYSTALS     v.     BOTJA     A8H  —  BLAST 

FURNACES. 

[■28873.]— Os   my  return  from  abroad,    I  have 
found  a  aeries  of  back   combe: 
awaiting  me,    some    uf    them   c 
which  calls  for  further  remark, 
which  my  last  letter  waa  published  has  evidently 
been  sent  to  my  address  in  tbe  East,  and  I  ba 
not  yet  had  an  opportunity  of  seeing  it. 

In  reply  to  "  Nun.  Dor.'''  (pp.  2 Id  and  25B).   If 
had  taken  tbe  trouble  to  read  the  corresponden 


calls  -'  Chi 
■onld 


in  back  nnmbets,  shared  in  by  "  F.R.A.S."  to 
which,  I  think,  I  referred,  and,  having  read  it,  was 
ablt  to  understand  it,  be  could  not,  I  feel  sure, 
have  equitably  characterised  my  recent  query, 
addressed,  by  the  way,  not  to  him,  but  to  "  F.R.A.3." 
at  "  unmitigated  impertinence,"  The  reply  to 
which  be  refers  on  p.  218  as  "  a  little  bit  of  harm- 
less stupidity,  or  want  of  understanding.''  waa  the 
"**R.AS."    at  that 


ne.    The  impi 
arks  with  whi< 


■   of  mot 
in.  Dor." 


accompan  ied 
,  ;nab!e,  and  if 
I  may  say  so,  indicate  the  bent  of  hie  mind,  rather 
than  tbat  of  mine,  indiaenssing  tbe  subject.  The 
odium  (aeofoaicum,  which  I  was  desirous  of  avoid- 
ing, seems  to  be  as  persistently  introduced  by 
writer!  on  one  aide  at  by  those  on  the  other,  else 
my  query  could  not  have  suggested  tbe  construction 
put  ii  |  in  it  by  '■  Nun.  Dor. 

As  "F.B.A.S.,"  however,  sate utt  to  his  misin- 
terpretation, allow  me  to  disclaim  any  intention 
on  my  part  to  insinuate  any  such  inferences,  or  to 
treat  with  anything  hat  oourtety  a  correspondent 
to  justly  respected.  My  sole  aim  was  to  know  the 
whole  troth,  and  I  addressed  the  query  to 
"  F.R.A.&,"  beoaoae  I  valne  hit  undid  opinion. 

He  objected  formerly  to  my  description  at 
creations  of  the  first  appearance  of  entirely  new 
varieties,  which  natural  selection  cannot,  and  does 
not,  pretend  to  account  for,  yet,  without  which,  "  it 

dicated  a  creator. 

Now,  that  I  have  for  tbe  first  Urns  observedbim. 
explicitly  avow  hi  meet  f  in  your  columns  an 
evolutionist,  I  considered  it  a  pertinent,  and  cer- 
tainly not  an  impertinent,  question  to  atk,  whether, 
in  aaoribing  these  phenomena  to  evolution,  tbe  ex. 
planation  ia  not  likely  to  come  to  the  tame 
objection— that  It  predicates  an  "evolutioner"? 

To  my  mind,  it  is  so ;  and,  if  it  be  so,  tbe  fact  is 
not  to  be  slurred  over  in  deference  to  preconceived 
ideas.  Science  demands  not  only  the  truth,  but 
the  whole  truth  ;  aod  it  is  a  matter  for  congratula- 
tion that  thia  fundamental  difficulty  in  the  Evolu- 
tion hypotheais  it  being  recognised  and  proclaimed 
by  the  highest  authorities. 

The  quotation  which,  on  page  336,  "  Nun.  Dor." 

fives  from  Prof.  St.  George  Mivart,  expresses 
ally  and  adequately  my  contention  i  —  "No 
wonder,  then,  it  men  devoted  to  physical  science, 
but  who  are  no  philosophers,  seek  to  explain 
evolution  by  causes  within  their  own  province,  but 
which  ere  hopelessly  and  necesaarily  inadequate, 
so  tbat  they  may  even  come  to  accept  as  a  scientific 
truth  that  moat  absurd  of  all  absurd  propositions, 
— namely,  tbe  proposition,  tbat '  natural  aslection 
it  thtcauit  o/"'the  origin  of  species.'" 

"  Nun..  Dor."  asks  for  a  definition  of  "telf- 
evolntion,"  a  phsnomenou  which  be  apparently 
agrees  with  me  in  considering  impossible.  Briefly. 
I  might  describe  it  as  "  spontaneous  generation," 
and  it  is       •' 


pap 


217,1 


nothing  else  tl 


-s  that  "Satine/" 


_..  _  world  hitherto  destitute  of  organisms,  sur- 
rounded by  an  atmosphere  of  "poixononi  gases," 
and  disturbed  "  by  storms,  aoonmpanied  by  winds, 
displays  of  electricity,  Ac"— chlorophyl  "  leaipra- 
d«cei,''  and  protoplasm  "  toss  produced."  This 
-  -:-iple  way  of  acaounting  for  the 


origin    of    life,"    but  I 
ientifio  oi 


"oasmiH.  in  bit  reply  to  query  (65128},  page 
210,  avowedly  gives  rough  figures,  and,  in  conse- 
quence, brings  out  an  incorrect  result,  and  one 
contrary  to  hie  anticipations.  Soda  tab  of  66  per 
cent,  anntains  not  9*  per  seat.,  but  96]  per  cent. 
of  Nt-CO,,  to  that  at  Id.  per  unit,  one  ton  of  ath 
(equal  to  19owt.  Oqr.  I7lbs.  Ns,COJ),  may  be 
purehaaed  for  XI  16a.  Od,  with  soda  crystals  at 
£1  per  ton,  and  this  is  generally  sold  gross  weight. 
2tons  8cwt.  (equal  to  18cwt.  lor.  12Tb.  Na.CD,). 
may  be  purehaaed  for  tbe  same  money.  If 
it  be  remembered  tbat  soda  crystals  art  equal  to 
aoda  ash  of  Il'iiT  per  cent,  the  quantity  which  is 
equal  to  a  given  quantity  of  ash  of  a  stated 
strength  can  be  easily  found  by  simple  proportion. 
.Similarly  their  respective  cosU.  With  5t>  percent, 
of  ash,  at  £*  16s.  per  ton,  toda  crystals,  if  told  at 
tbe  same  prise  per  unit,  should  cost  only  £1  17a.  2d, 
For  the  reason  given  at  the  beginning  of  this 
Wi.bt  I  am  unable  at  present  to  reply  to  query 
reaollect  the  data  taiumed  In 
i,  but,  as  toon  ae  I  can  proonre 
iber  containing  my  last  letter, 
anu  naro  leiaoro,  I  will  do  what  I  canfor"One 
in  a  Fix."  H.  B.  V. 

[BSST-i.]— YOU II  correspondent!  who  anticipate 
the  production  of  prt-t  iplasm  by  the  ohemitl  are 
wiser  than  some  prophets,  for  they  do  not  assign 
any  date  for  ite  accomplishment. 

Sir  Henry  Rotooe  ("E.SI."  No.  1171)  at  any  rate 
ssys  that  at  present  no  such  problem  lies  within 
tbe  province  of  the  chemist.  Bat  suppote  the 
prophecy  to  have  become  history,  it  does  not  follow 
that  life  originated  spontaneously. 

It  is  su  assumption  which  stands  very 
want  of  proof,  that  what  man  bj  aeiewi 


tbe  example  I 


■IWjMB  MHjnAaw  juiu  wugu;  ur  buuijum  i  au.  i+am.  an/em  **,  * 


binetion  gin  accomplish  .Nature  unaided  can  do- 
ll there  iny  ration  to  believe  that  Nature  could 
produce  aniline  djaa  »nd  saccharine  from  coal  tar, ! 
though  she  had  any  number  of  age*  to  do  it  in  7  J 
Again,  many  people  seem  to  think  that  when  a 
law  of  nature  has  bean  discovered,  there  ii  nothing 
mora  to  be  explained. 

Bat  this  is  a  great  mistake  Laws  are  not 
causes,  they  are  only  (he  rule  by  which  the 
unknown  cause  acts.  Su  far  as  efficient  camel  are 
concerned,  we  know  juit  about  aa  much,  oral  little, 
aa  the;  did  centuries  ago.  The  people  who 
assigned  a  inpernatural  origin  to  life  may  have 
been  very  ignorant  in  mma  reipecti.  But  do  dis- 
covery af  any  kind  can  ever  prove  their  aiinmp- 
tion  to  be  wrong.  For  behind  all  physical  aauiei 
than  may  very  well  be  an  efficient  eanse  of  a 
psych ioal  kind. 

Perhaps  the  theory  of  Evolution  may  yet  bo 
proved  beyond  the  possibility  of  doubt ;  but  1  am 
well  convinced  that  the  haphazard  theory  of  it  will 
not  survive.  The  term  "natural  selection,"  which 
dumb  so  glibly  from  many  lips  aa  if  it  were  the 
simplest  of  ideas,  has  been  wall  described  aa  an 
expression  for  "  a  congeries  of  many  congeries  of 

That  this  almost,  infinite  number  of  physical 
oansei  coold  have  been  so  disposed  by  chance  as 
by  their  combined  activities  to  produce  a  well 
adapted  and  orderly  ooimos,  is  to  me  simply 
incredible.  It  is  vain  to  talk  of  necessity  in  this 
respeot.  Professor  Huxley  says,  "  What  is  this 
necessity  but  an  empty  shadow  uf  my  own  mind's 
throwing?"    The  only  necessity  wh'-1-  — -  ' 


human  race,  from  Bible 
are  highly  interesting ; 
if  properly  understood  the  evi 
best  of  the  case.    The  Bib)-" 


or  sooiety  of  the  apes  of  that  region,  end  in  time  a 

progeny  was  the  malt  of  this  intercourse,  with 

the  vuioui    characteristic*  of  the  ape,  the  long 

!.  ir  and  peculiar  formation  of  the  noae  and  lower 

jaw.      The    family    was    captured  and  beld  high 

hononra  in  the  king's  palace  for  years  before  the 

English  captured  the  town,  when  they  fell  into  the 

hsnds  of  my  friend,  who  brought  them  to  England 

—the  mother,   son   (both   hairy),  and  a  fat,  jolly 

little  Chinese  wile,  who  was  mated  to  the  man. 

They  all  lived  in   the  same   room,  and   slept,  I 

think,  in  the  same  bed,  delighted  in  squatting  on 

s  noortoreaking  nuts  and  eating  almost  anything, 

ter  a  time,  which  could  be  got  them  ;  the  peeu- 

.rity  also  was  that  the  hairy  and  grosser  cbarao- 

fiitics  appeared  only  in  each  alternate  genera- 

in.      Now  this   is  a   clear,  indisputable  fact  of 

■at  we  might  term  retrograde  evolution.     With 

these  and  multitudes  of  other  examples  before  aa, 

s  it  not  perfectly  reasonable  to  conclude  that  many 

;ea  ago  some  more  highly  gifted  member  of  the 

lie  species  may  have,   through  design  if  yon  will, 

t  freak  of  nature,  "thrown    our  progenitor  of  the 

,aman  race,  and  so  evolved  the  new  species  called 

.-i  after  times  "  man."    This  is  wisdom  itself  oom- 

psred  to  the  ridiculous  theory  of  the  Bible  readers, 

..■ho  most  unwarrantably,  and  without  a  particle  of 

reliable  evidence,  contend  that  God  made  man  — 

faction  in  His  own  Image,  whereas,  as  "  Sati 

osys,  it  would  be  more  correct  to  lay  "  that 

made  God  in  his  own  image."      Finally,  critic] 

of  this  litter  must  remember  that,  is  evolutionists, 

we  speak  not  of  time,  but  of  vaat  cycles  of  evoli 


i  jot  columns.  They  are,  in  my  opinion,  not  merely 
aa   bad  aa,  but  mnoh   won*  than,  the*  of  lb, 

>den.     The  doctrinal  of  the  latter  are  founded 


as  they  all  appe 

,   which   is  certainly 


I,  Fulham-i 


.„■    Anthorie__ 

lamentably  misleading 
nothing  but  an  allegory.  For  instance,  there  ar 
two  different  accounts  in  the  early  chapters  c 
Genesis  as  to  the  creation  of  man  utterly  at  vat: 
anee  with  one  another.  Again,  we  are  told  that  th 
result  of  man's  disobedirncc  waa  death.  Thi 
from  the  Bible-reader's  standpoint,  ought  not  I 
refer  to  the  animals  however. 

The  Bible  and  evolution  are,  however,  I  coi 
aider,  identical  un  the  origin  of  man,  "  God  forme 
man  out  of  ihe  dust,"  4c,  The  word  "formed 
or  "created"  in  the  original  Hebrew,  mesne 
simply  formed  with  existing  materials  or  evolved 
from  the  then  existing  matter.  The  whole  story  of 
the  fall  of  man  is  an  Eastern  allegory  uf  the  rela- 
tionship of  the  sexes  for  the  purposes  of  propa- 
gating the  species,  and  veiled  thereby  from  thi- 
vulgar  gaie  by  an  artfully-designed  fable.  There 
being,  therefore,  nothing  in  the  Bible,  if  the 
original  is  carefully  examined,  at  variance  with 
evolution,  let  at  see  what  evolution  has  to  say. 
How,  we  have  no  evidence  as  to  the  period  when 
life  first  evolved  on  this  planet ;  we  oin  only  ssy 
it  was  ages  ago.  Neither  can  we  with  certainty 
•ay  whether  one  or  many  different  forma  of  life 
appeared  at  the  beginning;  but  tbie  we  oin  ami 
do  know  of  a  certainty,  that  in  the  long  past  and 
present  both  men  as  well  as  all  creation  was  and  i  - 
being  metamorphosed  by  the  variations  uf  climate, 
race,  and  many  varying  conditions  surrounding 
and  bearing  on  our  existence.      Hence  the  disap- 


olham-rcad,  8.W. 


PBOBLBM  IN  KAXIHA  AND  MINIMA 

[28876.1  — The    following    original    problem 

occurred   to   me   when   walking   in   the  statelj 

"Circus"  of  Bath,  a  relic  of  the  paat  gloriea  of 
the  oity.  The  aleepy  old  town  has  been  talking 
about  the  electric  light,  and  perhaps  the  Circus 
may  have  one  in  the  centre  of  its  circle ;  but  there 
is  a  group  of  tall  elm  trees  in  a  circular  inclosed 

paoo  eonoentrio  with  the  circles  formed  by  the 
road  and  houses,  and  it  might  at  first  sight  appst 
that  there  would  be  great  less  of  light  if  the  light 
is  placed  high  above  the  trees.  It  is  only  required 
io  light  no  the  rosiiway,  and  by  an  arrangement  of 
Horizontal  reflectory  one  above  and  the  other  below 
the  light,  the  whole  of  the  light  might  be  utilieed 

or  the  road  alone. 

For  the  purposes  of  this  problem,  however,  the 
retleators  need  not  be  considered  at  all.    Now,  it 
will  be  seen  that  if  the  light  were  low  down,  near 
the  ground,  the  rayi  would  fall  upon  the  road 
"  ■"vrebu.ttitt 


f  them.     Bat   the  mathe- 


maticians in  question  appeal  to  unknot 


So  far  as  toe  eyitin 

□plied  mathematics  ri 


_    r  -    .    aQd   their   reappearance  in 

other  forms  snd  species.  Man  is  and  oin  be  no 
exception  to  this  slow  and  well-ordered  march  uf 
conditions  towards  aouic  unknown  goal,  and  struc- 
turally and  mentally  be  is  possessed  of  no  other 
attributea  other  than  is  also  ptsaesaed  by  all  crea- 
tion in  its  varying  degrees. 

Some  of  your  correspondents  conclude  very 
illogioally  that  our  position  is  wrong,  by  resson  uf 
errors  appearing  in  tome  of  the  details  of  ossei 
brought  forward  to  support  the  theory.  That  we  all 
are  liable  to  drawing  hasty  conclusions  from 
sufficient  pi  ...... 

"is  all  1 

of  the  infinite.  This  applies 
to  the  Bible  readers,  I  think,  than  t 
I  contend  that  the  Bible  and  sciei 
stripping  both  of  the  exoresoeucts 


nla 


Wei 


n  the  Burmese  hairy  family  r 


,  however,  consists  of  mil- 
.ther  than  unsound  raets- 
stuba  this :  The 
Igibraioel  z,  y,  :,'m  their  origin  have  a  purely 
inmerioal  meaning  without  any  reference  toextea- 
jion  at  all.  To  connect  them  with  extension,  vs 
begin  by  showing  that  the  equation  a  b  -r-  iy  t  C 
-  o,  represents  aright  line.  Why?  Fint,  bscaut 
the  sides  of  equi-angnlar  triangles  are  propor- 
tional; secondly,  because  if  yon  let  fall  perptndi- 
culara  from  different  points  situated  on  one  right 
line  upon  another  right  line  which  intersects  it; 
the  successive  triangles  thru  formed  ore  equi- 
angular. Deny  either  of  these  proposition-,  and 
you  have  no  ground  for  applying  algebraic 
formalin  to  geometry  at  all.  Another  fun- 
damental assumption  both  in  algebraic  ek- 
metry  and  trigonometry  is,  that  the  sum  of  the 
squares  of  the  tides  of  a  right-angled  triangle  it 
equal  to  the  square  of  the  hypotenuse.  Deny  this, 
end  there  is  an  end  to  trigonometry  and  to  every 
equation  above  the  first  degree  in  algebrsk 
geometry.  But  in  proving  that  the  several  triangles 
referred  to  are  equt- angular— that  the  aidei  of  equi- 
angular trianglee  are  proportional,  and  that  the 
sum  of  tht  squares  of  the  sides  of  a  right-aniltd 
triangle  it  equal  to  the  square  of  the  Mae,  it  r» 
absolutely  necessary  to  assume  that  the  lira  of 
the  three  angles  of  a  plane  triangle  is  equal  to  two 
right  angle*.  Without  this  assumption  neither 
algebraic  geometry  or  trigonometry  are  pomible; 
yet  this  assumption  is  denied  by  the  v  try  person 
who  go  on  to  deduce  all  kinds  of  geometric  results 
from  algebraical  farmnlre  which  they  have  com- 
menced by  divesting  of  all  geometrical  applicant*. 
If  this  be  not  so,  let  them  prove  the  applicsb 
of  algebra  to  the  kind  of  space  which  they  aisoi 

Then  is  another  elias  of  mathematical  panda  _ 
which  pass  current  so  often  that  it  has  leaded*  I 
countenance  those  which  I  have  been  dealing  rid.  I 
I  mean  parsdoxas  relating  to  points,  line*,  ic,«  I 
infinity,  lnfinity.of  oourse.ie  a  relative  term.  6  f 
means   at   an   infinite  distance   fro 

point  or  locality;  bnt  the  mntbema 

auppose  himself  to  be  at  either  point.  If  ar 
distance  between  A  and  B  is  infinite,  and  lab*  I 
myself  at  A,  the  point  at  infinity  is  B;  bsiif]  I 
place  myself  at  11,  the  point  at  infinity  ii  a:  us  I 
ss  there  is  no  reason  why  I  should  identify  BjirJ  I 
with  A  rather  than  with  II,  or  vice  ver?*,  itfeUM  [ 
that  points,  lines,  Jco.,  at  infinity  cannot  di* 
their  properties  from  points,  lines,  4t,ss) 

else.     Who    would    dream    of  laying  don _ 

qualification!  of  the  proposition  thst  thsstaa  ■ 
the  squares  of  the  sides  of  a  right-angled  triost  |fc-  -. 
of  the  hypotennss  •pmriia 
triangle   is  notatuous*     *.>;- 
The  fact,  however,  is  thst  iraj 
ppose  two    lines    to  differ  so  slightly  is  ** 
operties  that  the  dilference  oonld  not  bade 
it  hoot  following  them  to  an  infinite  distrat 
at,  therefore,  for  practical  pur 


_..,, 'tsvne]asaaf|>^. 

i  the  other.  Thus,  we  may  suppossss** 
parallels— lines  everywhere  eqiiiilhM  ■ 
at  infinity,  because  at  all  finite  djN*il 
our  origin  we  could  detect  no  dntarM 
nn  them  and  two  right  lines  WW** 
l  infinite  or  enormously  grest  ■**** 
And  for  the  some  reason  we  may  suppose  tusK 
of  true  parallels  to  pass  through  the  siimpoMa 
infinity,  or  else  to  intersect  at  diSertatPO"** 
infinity  so  as  to  form  a  polygon  there;  s*f*s^ 


height  above  the  ground,  it  would  hsvc  bnt  lit 
effect ;  so  there  must  be  some  height,  4,  where  t 
effect  of  the  light  on  the  road  is  a  maximum,  a 
the  object  of  thi  problem  is  to  find  this  height 
terms  of  R  snd  r.  The  diagram  ia  supposed  to 
a  half -sect  ion  of  the  Circus.  This  requires  hi 
tbe  integral  and  differential  oaloulus,  and  will ) 
the  correspondents  of  the  "  E.  M."  on  their  met 
if  any  like  to  try  it.    My  result  If— 


h    = 


fllrV 


•it*-,  I 


■Jay,     and,     It*> 

',    this  child,  ho 


.is  correct?  K.I.O.B.,  Bath. 

MATHEMATICAL  PABADOXBS. 
[SW77.]— I  AM  very  glad  to  see  some  of  tl 

paradoxes  of   the  Four  Dimension urt*  assailed 


right-angled  tj 


£"'* 


«!-  I' 


;s  from  thi  *J 
od  at  infinity  alio;  for  fa 
for  instance,  the  point  at 
atcst  distance  from  the  p^fcf 
ring),  is  nut  in  the  direct,  thi 
it  at  right  angles  to  that  r  Wr 
king  this  arise  all  suoh  p,  M 
ine  at  infinity  which  is  aejb1 
is,,  and  the  nsw  class  of  pari* 
nan  try   to  bring  these  pt* 
by  inventing  a  space  aroi 
ight  occur  instesdof  havini 
ch  of  then      " 


gthat 


t  infinity,  a  spoot 


d(2 
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t  end  should  ba  echoed  bj 


With 


with  * diminn«nd< 
lost  th*  reeds  in 
those  in  the  east  P 

In  the  service,  at  all  events,  tbe  organ  should  ba 
the  humble  aervant  of  religion,  and  not  ba  occupied 
in  playing  tha  mountebank,  and  so  districting  the 
congregation,  who,  having  paid  fur  it,  and  knowing 
what  it  is  aapable  of,  ate  disappointed  if  it  be  not 
shown  off.  I  once  heard  an  organist  accompanying 
the  Nicsne  Creed.  He  played  a  bugle  sail  on  the 
tubs  (ioierted  a  week  or  two  previously) 
words,  "to  judge  the  quick  and  the  dead." 
what  blaapaemona  intention  I  lease  your  reader! 
to  judge. 

Ehi  as  regardi  the  voluntary,  it  appears  to  ma 
that  the  organist  seed  not  be  ashamed  to  play 
Bach 'a  organ  fugoea,  or  Mendelssohn's  sonatas,  or 
Handera  obornaas,  and  there  ia  nothing  in  any  of 
them  that  would  not  have  ample  juetioe  dona  to  it 
by  a  two-manual  of  twenty  register!.  Some  modern 
eompoaara  certainly — e.g.,  Unilmant,  Morandi, 
Widor — demand  a  solo  manual  in  addition,  lint  no 
writer  of  any  worth  would  risk  the  dne  parferm- 
auce  of  hi!  music  by  providing  for  all  the  liity- 
fonr  effects  described  by  your  oorreapondent,  or 
half  of  them.  Thia  icrt  of  thing  will  bring  about 
a  degraded  taste  on  tha  part  of  the  pablio  (the 
tame  taate,  in  faot,  which  makes  them  go  to  see  a 
woman  ahot  from  a  cannon),  and  it  very  much  like 
teaching  a  noble  dog  to  perform  little  tricks.  " 
degrades  tha  instrument. 

There   ii   just   one  thing  more.    Your  cor 
•pendent,  C.  C.  Michell,  aaya  the   organ  ia  m 

Recollecting  my  futile  aaaroh  after  tha  organ 
Cologne  Cathedral  (not  only  projected,  bnt  nea 
finished,  according  to  your  former  oorreaponder  wi 
would  it  not  be  better  to   fill   up  tha  pagei  of  the 
"  E.H."  only  with  organs  that  actually  eziat  P 

John  T.  Lawrence,  M.  A. 


object. 

of  putting  np  onr  material  will  leave  ri 
portion!  of  the  greatest  value  for  other  pu 
So  punling  and  important  ia  this  queit 
planning  that  modeli  of  the  available  m 
■'  —  plaster,  and  ai 


J  28883.]— I  SEE  several  correspondents  are 
ing  where  the  description  of  thia  may  be  found, 
thinking  it  would  init.  "  J.  L.  D."  There  ia  a  good 
description  in  Vol,  XXV.,  page  68«,  and  it  ia 
oommended  by  a  correapondent  in  Vol.  XXVI., 
at  page  413.  There  ie  eleo.  in  Design  and  Work 
Of  April  27,  1878,  the  description  of  an  improve- 
ment by  the  inventor.  I  studied  this  gear 
preparing  the  design  of  the  "  E.  M."  lathe.  I 
no  doubt  it  works  with  perfect  amoothnesi. 
rather  wonder  it  haa  not  aupcrieded  the  usual 
form  of  bank-gear.  It  was  not,  after  all,  adopted 
in  mydeiign  because  the  belt  would  give  a 
of  two  treada  to  one  tarn  of  the  mandrel,  < 
should  enable  one  to  deal  with  oaat  iron  up  t 
diameter,  all  I  considered  the  lathe  suited  foi 
besides,  the  lathe  wai  already  somewhat 
plicated. 

I  have  juat  atumbled  upon  an  advertiaement  of 
the  inventor's  in  Vol.  XXVI.,  offering  castings  ~ 
the  two  wheela  for  2s.  fid.  It  "  J.  L.  D."  oaraa  .  _ 
write  to  me,  II  will  aand  for  his  perusal  two  or 
three  lettera  Mr.  Jewabury  wrote  me  on  the  subject. 
F.  A.  St 
4,  Clarence-road,  Tollbridge  Walla. 


BPAEWOKK1NO. 
[28884.]— THIS  iaavery  importan 
ing  anbject,  and  one  which  '. 
in  the  "E.H."  Hitherto,  it  m 
touched  in  "our"  columne.  Wolli 
star,  who  did  anob  splendid  work  o 
aubjeota,  were  in  the  habit  of 


gledtt 


own  experiments,  and  there  ia  no  way 
thia  aubjeet  can  be  properly  developed  eicept  by 
•mate an  who  take  it  np  out  of  artistic  love  for  it. 
Some  trade-ezperta  carefully  keep  their  methods 
secret,  and,  indeed,  often  purposely  mialead  th  ■ 
amateur— a  short-sighted  course  which  preveni 
the  fall  development  of  the  business  and  limit 
the  demand  for  their  own  productions.  I  hai 
been  piaking  np  information  on  this  aubjeet  fi 
years  with  a  view  to  write  some  notes  upon  it  i 
tha  "B.  M." ;  bnt  I  have  not  yet  found  time  I 
personally  work  out  all  tha  points  ao  as  to  fa. 
prepared  to  deal  adequately  with  it  for  the  pagi 
Of  the  "E.  M."  Btill  it  may  be  the  best  course  fi 
me  now  to  offer  a  contribution  to  this  dissuasion. 
s  that  part  of  tl 


rgent  light  in  the  polarisoope ;  therefore  in 
aing  the  anbjeet  in  the  "K.  M.,"  we  have 
a  us  one  of  considerable  magnitude  and  com- 
plexity, and  it  behovaa  oa  to  see  onr  way  to  some 
each  order  and  arrangement  of  our  topics  as  will 
it  nail  for  space  in  the  "E.  M."  which  onr  Editor 
»y  think  badly  invested. 
In   all   crystal-working  we  have  to  study  four 


,nd  the  optical 


_jt  proL 

We  have  to  so  urn 

material  can  best  be  cut  up.  We 
only  theabape  we  require  most  ec 
need  also  to  get  out  that  shape 
crystal  in  that 


dtoeeto' 


lege* 


If    v 


combine  the  grain  of  our 


m  portent  piece  of  spar  o 


«bj"'  tad 


trial  by 


2.  The  method  of  slicing  the  crystal  so  aa  to  cut 
t  np  with  the  minimum  of  waste.  Mow  Iceland 
ipar  will  always  ba  shattered  by  any  such  method 
aa  the  use  of  a  fret-saw,  and  '  ' 
Distressed  Brother  "  having 
attempting  to  out  apar  up 
spar  can  be  out  safely  with  a  band  of  sheet  cop 
finished  up  truly,  and  tightly  stretched  inthefn 
of  a  fret-saw  or  band-saw.  A  piece  of  soft  stsel 
piano  wire,  tightly  stretched  ,_  - 

also  cat  spar.  Eiihermnstbe 

moat  ba  used  slowly,  and   with   moderately  fine 
emery-powder  and  water.    The  best  way  of  all  is 
to  get  a  long  piece  of  soft  steel   piano  wire 
welded  as  to  make  its  joint  perfectly  smooth 
uniform  in  size  with  the  rest  of  the  wire,  and  then 
to  rig  this  np  over  pal  leys,  and  use  it  as  en  endli 
band-saw,  while  the  apar,  carefully  chocked  wi 
the  aid  of  aoms  plaatio  material  upon  a  slide-re 
or  other  travelling  table,  is  ao  traversed  as  to  slowly 
make  the  slicing  wbiah  is  required.    Thi 
— "~-   alicer  must  be    fed  with   emery  an< 
d  for 


Plaster  of  Paris  I 


plaster  a< 


'.ITS 


i  the  mo 
spar. 


aa  if  ordinary  balsam  t 


■P« 


I  the 


I,  that  i: 


pieco  of  spar  i 

prepared  for  ms,  auu  tneo  oaaeu  upon  a  piece 
plate-glen,  split  across  in  a  plane  of  cleavage  ai 
cooled,  and  was  spoiled  fur  my  purpose.  1 
Ahrens  baa  had  serious  aooidaats  with  spar  fri 

3.  The    griuding-down    and    smoothing   of   1 
surface  of  the  spar  ia  done  in  the  way  aaualamc 
opticians — that  is  to  say,  a  post  is  set  up,  on 
which  faca-plate-liko  iron  chocks  oaa  be  screw. 
and  upon  these  the  surfaces  are  ground  down  by 
means  of  emery  and  water,  the  final  processes  of 
smoothing  the    ground    surfaces    being    done  by 
means  of  extremoly  fine  elutriated  emery.     Whilr 
thus  working  up  the  surfaces,  the  operator  walk 
continuously  round  the  post,  so  as  to  prevent  un 
equal  abrasion,  and  get  a  true  fiat. 

4.  The  polishing.  This  is  done  upon  true  fla 
pitch  surfaces  by  means  of  putty-powder  and  thci 
of  very  fine  rouge,  perfectly  uniform  in  finances 
and  free  from  any  particles  which  would  scratch 
the  surface.  It  may  also  be  done  by 
patty-powder  and  water  upon  cloth.  . 
cloth  ant  out  of  the  tail  of  an  old  dreaa 

led  tightly 


,|.  Jnv 


r  tha 


The  working  of  Iceland  spar 
aubjeot  of  orystal-  work  ing  whion 
and  the  best  to  take  up  at  first, 
its  crystalline  structure  is  the  lea 
the  crystals,  while  ite  substance  is 


irof  h 


I  the  a 


JSOfttt 


mpara 


ively  easy.    Nei 
whose  crystal  Hi 


to  Iceland  spa: 

■trmotnre  we  have  superadded 

circular  double-refraction  in  the  di 

optie  exit,  and  in  which,  while  more  easy  to  finally 

polish,  we  have  much  more  difficulty  in  the  slicing, 

grinding,  and  smoothing.     After  quarts  we  may 


ul. 


a  infinite  n amber  of  biai 


palj  sliced,  mike  such   beautiful  objects 


formed  ie  kept  in  rotation  1  „ 
dreaasd  uniformly  with-  water  and  putty  powder. 
The  smoothed  surface  of  the  spar  ia  then  held 
against  it.  In  either  of  these  ways  aperfect  polish 
can  be  obtained  upon  Iceland  spar. 

To  make  a  true  fiat  is  a  feat  quite  apn 
tbe  capacity  to  plan,  slice  out,  grind,  amooth,  and 
polish  an  object  in  spar  or  other  crystal.  It  is  an 
like  playing  the  fiddli 
.  ...  ,  at  and  practised,  anil 
can  only  be  acquired  by  a  deft  and  finely 


i  which  to  polish  bis  works  in  epar, 
a  that  it  is  not  possible  to  finish  a 
X  eicept  upon  pitch.     1  believe  that 


Links 


scratches    i 


sad    b] 

L..-.1   ...o 


tomed"    perfectly, 

hooped  face-plat*  L.  mbi,  ■,[»  uw>-  — 

'  ct  beyond  tbe  face  of  tha  chuck, 
cidents  may  ooour  to  the  surfaces  to 
If  othera  will  kindly  contribute  cr 

further  data  upon  tbe  methods  of  si: 
i,  and  polishiug  Iceland  apar,  we  sha 
is  part  of  onr  subject  completed,  m 
•ill  favonr  us  with   hr' 


■e  that  sc 


who  hi 


or  skill  to  attempt  t 
will  recognise  auch  conuiouiiuue  «w  » 
of  knowledge  by  visiting  sacb  artists  in 
i  others  when  they  are  in  need  of  s>pp> 
Perhaps  "  A  Diatrcased  Brother,"  whn 
i  carefully  through  the''  fc.M."  (•:;,..-. 
■  references  to,  and  abstracts  of,  the  i 
hich  be  has  found  on  this  subject. 

James  It 
Grafton -street,  Bond- street. 

FOCUSSING  MOTION. 
,B  sketch  of  a  nev 
..'hich  you  might  kindly  inse 
the  benefit  of  your  readers, 
not  aware  there  is  anything 
!,  although  I  am  thoroughly 
with  photography  since  the  old  w 


[->*ij.]- 


ind  pinion,  and  h 


*  tedio' 

.-J-  yet  , 


inatead.  A,  plate  ;  B,  cramping  acraw 
be  hinged  for  folding  tail-board) : 
cramping  screw  to  trowel  :  D.  eliding  It 
(tongued  and  gro;  " 
slacken  B,  draw  c 
A  make    aocura 


i   E  and  F. 


J. 
OBJECT-GLASS  WOKKISi 

[2*8fi6.]— "OriDEitrn  Vital,"  th™ 

n  the  theory  of  thia  subject,  as  his  va: 
.ributions  to  the  «  E.  M."  have  shown 
-liders  successful  optical  workmins 
dependent  on  practical  skill  than  on  t 


be    far 

uneducated  gt 
workers  often  are,  what  simple  mear 
they    possess,     one    is    forced    to    ati 


only  bi 
band,  gi 

nateur.    But  thi 


ifted  w 

trade-expert  b 


at  the  c 


king  of  a  true  optici 
a  pciwuiu  ai^ttiujpiHument,  in  which  the  amateur 
may  easily  rival,  and  perhaps  surpass,  the  trade- 
expert  if  only  he  have  tbe  requisite  patience  plus 
the  necessary  delicacy  of  touch.  One  eminent 
artist  in  crystal- wot  king,  who  has  kindly  allowed 
me  to  see  him  at  work  when  making  things  for  mt, 
polishes  very  successfully  upon  cloth.  But  another, 

general  optioal  work,  always  uses  the  pitch  lists 


comd'this  V 


firmed  both,  by  what  the;  said  and  let 
that  their  art  is  dependant  on  empirical  n 
proceed  very  much  like  children  waul 
to  speak  to  grown-np  persons,  who  p 
foreign  oountry  to  pick  ap  its  Isnroip 
see,  bear,  try  and  imitate,  without  tiunKit 
selves  much  about  grammar,  and  the  real 
they  come  to  speak  grammatically  wisW 
ing  it.      The  practical  workman  (riiWF 

re-examines  the  image  oast  by  s  cmwal* 

certain  focal  length  ontil  he  does""" 
coaples  it  to  a  Hint  lens  treated  ia  &■" 
when  thopnibahiiity  i*  thai  ?,..,...-->■: 
lens  of  good  definition  will  result.  Be*", 
is  probably  due  to  the  non-hcmo(«>>",■• 
materials.  That  this  ia  tbe  wir""1!, 
lenses  arc  mads,  I  have  another P*2 
from  the  Block  of  lenses  1  had  fo'$Z 
some  60  years'  or  more  standing,*"' , 
last  year,  and  must  conaequsnUyW1™' 
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the  secrete  and  methods  of  his  craft. 
ii,  varying  from  I  to  din.  diameter,  are 
J  trapped  up  in  kobi  of  pickets, 
aewhat  in  this  way:  "Crown  concaves 
■Dope,  flint  concave  for  6ft.,  plate  con- 
ift.  unedged,  oft.  concaves  centred,  or 
30in.  conveni  for  11  x  19  concaves," 
rth,  with  occasional  observations  ■■ 
"Veiny,"  "like  Tulley's,"  "Marked  by 
rime  lenses  were  evidently  brought 
t  tbe  workman  ready  to  be  oonpled,  or 


<r  finish 
«pt  fro  i 


,  In 


y  >ii;]i-i 


Tbey 


it  would  be 

these  are  method*  of  tbe  pro  team  rial 
ley  ought  not  to  deter  tbe  amateur, 
ample  meant  and  time  at  disposal, 
ting  them.  Man;  wrinkles  he  is  de- 
■ia  be  found  in  books,  or  be  picked  Dp 
)l  aces,  or  invented  by  hit  own  ingenuity, 
ippear  (o  be  leas  deterred  from  tackling 


farthing  to  a  halfpenny  each,  and  are  lold  by  the 
roadside  in  the  moat  remote  placet.  The  natnre  of 
this  action  hat  never  been  explained,  bat  it  prob- 
ably dependa  on  the  aatringanoy  of  the  froit.  The 
nntaare  told  at  a  very  aheap  rate,  being  the  pro- 
duce of  wild  trees  scattered  over  a  wide  extent  in 
Southern  and  Western  India,  and  tbey  are  not  nn- 
311  in  Upper  Barman.  Alnm  powder  was 
in  use  for  the  same  purpose  by  Europeans, 
uatipat: ' 


TUREET-OLOCKS. 
[»8389.]— As  Mr.  Carre  wanta  to 
turret-clock,  I  can  help  bim  in  tbe  mat1 
'       '  ^  in  conjunction  with  Mr.  Blythe, 


a  the  "E.  M."  than  lone  w< 
■  of  obliging  the  tbousanda  o 
[."  in  various  parte  of  th 
6  generous  practitioner  to 
'  I  cannot  believe  that  1 
sr  through  it.     In  educutioi 

e  yon  get.     He  would 


■  uj.fiy    •:: 


ises,  and  those  who  have  not  such  have 
ugh  of  them  lu  be  able  to  oontrive  a 
dary  lathe  themselves.  Old  lathe  heads, 
1  benches,  or  tables,  are  met  with  for  a 
igi  almost  everywhere.  The  head  and 
t  are  set  np  vertically  to  as  juat  to  rise 
Abie,  wheel  and  pulley  remaining  belon 
;  on  a  orott  bar  pasting  along  tbe  middli 
Is  of  the  desired  curves  replace  tbi 
andle  on  the  abaft  of  the  treadle,  anc 
le  is  ready  for  work.  Sewing  macbhu 
ns  had  at  10s,  to  lis.  can  be  made  U 
aame  purpose. 

ouotes     pricea     of  glass  discs 
to  heartbet'i,  .'.i.  Liii'l  Im 
«r  be  had  at  much  lowei 
16i.     Emery  in  variou. 
ge,  and  putty  powder  are  equally  cheap, 
irtioles  nearly  uomp I ete  the  worker's  out- 
uut.-ider,  ilf'iwndent  upon  others  far  ; 

i  so,  I  shall  be  glad  to  aee  thern  corrected, 
it   the   variona   problems  the  teleso 
cope,  the  camera,  and  spectroscope  o: 


will  h,  ].]. 
1'a  glass  Ci 


t  be  o 


A  LAUGHING  PLANT. 
—  1  CANNOT  identify  thid  legumint 
:er  ■■HSV,)  by  description.  That  vt 
r  contains  many  species,  of  which  1 
luce  cerebral  irritation  nod  violent  . 
followed  by  sleep,  ae  do  many  otl 
drugs.  ■  Hasheesb,"  prepared  fit 
tit.Iica,  and  A(raVa  !idl,:dun,,.i,  , 
igbtshsde,  act  in  a  simitar  way.  T 
or  Indian  extract  of  Cannabis,  ia 
producing  exaltation,  laughter,  a 
deaa,  tbat   it  never   fails  in  bestowing 

on  patienta  dying  of  hydrophol " 
Che  excitement  is  rapidly  subdue. 
I  expires  in  painless  insensibility. 


LITTLE. KNOWN      PLANTS 
THE    FLORA   MBDICA. 
-STKYCHNEJ3.     A  small  order  coi 
oat  formidable   vegetable  poitons,  with 

in  the  native  language  meaning  "re 
irt").  The  berry  i«  fining  black,  con 
e  seed.  Bf  rubbing  two  or  three  of 
le  inside  of  a  water-pot,  all  inapuritiei 
all  to  the  bottom.  This  effect  it  at 
known  that  all  clasees  of  traveller) 
ip!y.  For  many  montha  of  tbe  year  the 
re,  and  retervoin  are  rendered  turbid  by 
sons  rainfall  and  overflow ;  but  1' 

it  the  valuable  property  of  preoipits. „ 

matter*,  and  rendering  the  neeetiary 
nite  transparent.  These  water  veseeli 
Ugh    village   pottery,    cutting  from  i 


a   gravlt; 


>uga  sketches  of  the  going 


riveted  in,  are  attached  to  the  frame  by  bolt  and 
The**  carry  the  pivots  of  the  spindles,  and 
tbe  wheels  are  right  as  ID  dtpthing,  hole* 

for  guide-pint  are  drilled,  so  that  a  wheel,  if 
ved,  can  be  returned  to  exactly  tbe    same 


obtain  all  the  nnmben 
id  different  strengths  required,  at  a  coat  at  least  10 
mes  leu  than  ordinary  clock  wbealt  would  amount 
.and  practically  they  do  just  as  well. 
If  the  pendulum  is  to  beat  seconds,  the  'leap* 
wheel  (double  three-legged  gravity)  mutt  ti      """ 


part,  showing,  the  numbers  of  U 
piniont ;  alto  the  way  their  L- 
to  the  framea.     I  da  not   [ 
except  the  great  wheel  and  r 


eaon  curner,  same   aa   lufl    pmare  iu  a  r 

The  etock  frame  it  then  very  stiff  and 

Short  Hat  pieces  of  iron,  having  i 


'eaded. 
np  at 


■UPP'-' 


>  the 


wheel  in  the  i 


■  will 


Having  120  teeth  it  works  one  with 

drawn  tbe  dial  wheelt.  Tbe  second  wheel  also 
drives  a  pinion  with  ten  leaves,  so  that  goes  twelve) 

wheel  with  100  teeth,  that  workt  into  a  pinion  with 
10,  which  goe.n  round  12U  timet  in  two  hours.  The 
pinion  also  has  on  its  spindle  a  brass  wheel  with 
100  teeth,  driving  a  pinion  of  10,  whose  ipiodl* 
carries  tbe  scape  wheel,  and  which  consequently 
turns  ],'.V>  times  in  two  hours,  or  £00  In  one  hour. 
I  do  not  give  these  nnmbera  aa  the  best ;  tbey  are 
convenient  according  M  my  experience. 

Cast-iron  pinions  with  leas  than  lo  teeth  cannot 
be  obtained  according  to  Lloyds  list ;  but  I  find  no 
difficulty  in  making  lantern  pinions,  aame  as  in  the 
American  clocks,  having  ten  steel  pint  and  thick 
brats  ends.  They  work  better  than  solid -out 
wheels,  as  Denisou  mentions  in  his  hook, 

I  am  about  to  start  on  another  ohnrch  dock, 
striking  the  bonrs  only.  When  finished  will  photo- 
graph it,  and  perhaps  the  Editor  will  have  It 
engraved.  An  amateur  working  on  my  system,  it 
he  wishes  to  put  up  a  ctmrch  clock  in  his  parish, 
giving  bis  labour,  can  do  it  for  about  £10.     A  realty 

village.  I  put  up  one  in  my  native  village  nearly 
twenty  ycara  ago ;  it  it  as  good  as  ever,  and  hat) 
given  bat  little  trouble. 

1  am  snre  Mr.  Blythe  would  answer  inquiries  as 
to  price,  Ac,  if  a  stamped  envelope  were  tent  to  hi* 
address,  Foundry-ttrret,  Horneastle.     I  bave  given 

reserved  for  another  letter,  as  thit  it  already  too 

Horneastle,  June  11.  B.  BXkddlaon. 

HOW  TO  LIVE  FOB  BTBB, 
[28890.]— THE  following  extraordinary  letter 
appeared  iu  lant  Suod.iy'a  11  icUy  T'n'ica  and  JCcho, 
and  I  should  be  glad  if  any  capable  reader — I 
should  value  ,:  Sigma 's,"  for  inatance,  very  much, 
would  give  hit  opinion.  I  have  with  some  difficulty 
—for  "  W.  A.  W  "  is  averse  to  publicity— obtained 
an  interview  with  him,  and,  I  mult  lay,  bave  b*et) 
staggered  by  bia  appearance.  Hit  akin  is  aa  fair 
and  plump  aa  that  of  a  child,  with  the  exception  of 
hit  hands  and  face,  which  he  baa  not  "  finished 
yet."  "Try  it,  sir,"  said  be  to  me  at  parting,  "and 
in  another  five  hundred  years  you  and  I  will  con- 
gratulute  each  other  I  I  hart  tried  it,  and, 
whatever  may  be  its  effect  as  regard*  living  for 
ever,  there  is  no  doubt  about  the  oleanaing  and 
softening  eSecta  of  diluted  acetic  acid  on  the  akin, 
1  oannot  bring  myself  to  believe  that  the  acetic 
-  *■"  -  distilled  gospel  of  immortality,  bnt  is  " 


of  the   possibility  of  s 


KtPP*. 
No  More  Death, 
think  I  am  entitled  to  complain  of  th* 


md  Echo,  which  evidently  holds  the  weil- 
leing  of  the  people  high,  and  atrivea  to  promote 
the  prosperity  of  tbe  nation,  should  at  least  take 
trouble  to  understand  rightly  what  he  writes  about 
befors  he  indulges  in  badinage. 

It  is  perfectly  trnt,  at  you  annnunced  lait  week, 
that  I  bave  discovered  the  great  secret  how  to  live 
for  ever,  but  1  laid  nothing  about  mineral  deposit* 
in  the  body,  nor  about  the  Uiittriug  efleots  of  the 
medium  I  employ. 

I  was  convinced,  while  yet  a  boy.  that  what  w* 
call  old  age  was  never  designed  by  onr  Creator, 
and  that  it  is  not  man's  inevitable  lot  to  die  at  any 
given  period  of  time.     I  gradually  began  to  look 
at  the  changea  which  take  place  in  man's  physical 
structure,  and  found  that  be  changed  from  *  Bold     . 
being  to  a  aolid  being,  and  that  life  and  all  it* 
enjoyment*  decriaaed  as  the  solidity  of  the  body 
increased.     Years  ago  physiologists  discovered  thtt 
the  body  of  an  old  man  who  dies  from  what  ti 
called  death  from  old  age,  or  ■  natural  deer- 
life,  retaina  its  functions  np  to  death.      Ye* 
say  that  decay  causes  the  body  to  beoome  It 
Tbe  human  body  does  not  decay  at  long  M  I 

in  it    It  only  begins  to  deny  titer  lit*  b* 
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extinct.  It  is  impossible  for  Ufa  to  decay,  because 
it  it  one  continued  itramm  of  disembodied  com- 
pounda ;  and  when  nun  becomes  acquainted  witt 
God '■  lawn  mod  designs,  and  obeys  thorn,  hii  life'i 
machine  will  not  itop  working,  or  show  any  signi 
of  decay.  I  pondered  much  on  then*  matters  in  my 
early  jiin,  and  became  a  miserable  man,  doubling 
tha  soundness  of  my  own  mind,  till  1853,  whan  a 
thought  >»  given  mo  that  acid  would  dissolve  tha 
Waits  compound  deposit!  in  tha  body  without 
destroying  the  living  flesh,  if  properly  applied, 
All  tha  mineral  compound"  taken  into  tha  body  in 
what  we  eat  or  drink,  and  which  cannot  be  con- 
verted into  life,  are  sent  out  of  tha  body,  on  all 
parte  of  ita  surface,  through  what  may  be  called 
drain-pipea,  through  whiah  the  droaa  from  the  food 
ia  carried,  in  the  form  of  a  solution,  and  ikpoiited 
on  tha  top  of  the  skin.  When  this  is  allowed  to 
remain  expoacd  to  tha  action  of  the  atmosphere  it 
becomes  solid,  and  sets  like  cement,  blocking  ap 
the  drain-pipe*  of  the  body,  and  stopping  the 
waata  matter  from  leaving  the  body.  Hence  tha 
latter  gradually  accumulate,  till  the  body  becomes 
oua  solid  moss  of  waste  matter  without  life.  This 
ii  what  we  call  death  from  old  age.  Analysis 
shows  that  05  per  cent,  of  the  dead  matter  whiah 
remains  stationary  in  our  bodiaa  is  organic  matter, 
in  combination  with  sulphur  and  u  par  cent,  of 
mineral  matter — sodium  chloride,  silica,  calcium 
phosphate,  carbonate,  and  traces  of  iron  and  lead. 
These  apparently  harmless,  bnt  deadly,  compounds 
whiah  accumulate  in  the  human  body,  and  dry  up 
the  natural  fluids  which  give  it  life,  would  never 
have  been  discovered  by  scientific  reaearch  be- 
cause they  become  eoloble,  and  cannot  be  dis- 
tinguished from  the  flash  when  analysed  with  the 
flesh.  Keither  would  any  mm  have  persevered 
with  the  experiments  as  I  have  done,  hut  the  man 
who  aould  aee  at  the  beginning  the  results  that 
would  be  produced.  These  facta  will  be  readily 
proved  by  those  who  attempt  to  follow  my 
example.  The  material  body  is  built  up  from 
these  compounds;  tbey  are  necessary  for  ita 
existence.  The  great  secret  of  life  is  toknow  how 
to  dear  away  the  surplus  stock  of  these  materials 
which  gradually  accumulate  in  the  body.  This 
material  begina  to  deitroy  life  the  moment  we 
begin  to  live— at  least  as  soon  aa  we  begin  to  take 
food.  Clear  it  out  of  tha  body  aa  I  csn  do,  and  in 
my  own  oiee  hare  done,  and  there  is  nothing  to 
hinder  man  from  living  for  ever. 

Glacial  acetia  acid  (not  the  common  acetic  add 
sold  by  ordinary  chemists,  but  glatial  noetic  aeid) 
is  the  medium  by  means  of  which  I  have  extracted 
the  matter  out  Of  my  own  body.  The  best  parts  to 
commence  to  experiment  with  are  the  feet  and 
legs.  One  pert  of  the  aoid  to  three  of  water  Is 
about  the  right  strength  for  the  hardened  part*  on 
the  heel  and  thereabouts;  for  the  tenderer  por- 
tions of  the  body  one  part  of  aoid  to  Eva  of  water 
will  be  strong  enough.  Apply  with  a  sponge 
fastened  to  a  iqusie  block  of  wood.  Well  wash  the 
lege  la  the  *rdioary  way,  and  then,  having  washed 
the  sponge,  wring  the  water  out,  soak  it  in  the  acid 
and  water,  and  well  rub  the  leg).  Shampoo  the 
lags  with  the  bands,  and  you  will  at  once  bagin  to 
bring  the  waata  msttar  away  in  quantities  that 
will  surprise  yon.  As  the  skin  cleans,  the  waste 
matter  in  the  body  will  make  its  way  to  the  ear- 
face,  and  will  have  to  be  removed  in  tarn. 
1  silence  and  perseverance  are  necessary.  People 
who  have  led  a  healthy  life,  feeding  properly,  and 
pureumg  cleanly  oooupetioos,  may  have  less  waste 
matter  in  them.  Mechanics  and  others,  leading 
more  rough  lives,  with  hsrd  and  grimy  hsnds,  will 
need  more  oleanaing.  It  has  taken  ne  six  vaara 
to  cleanse  my  hands.  It  is  not  necessary  fur 
health  that  the  hands  shonld  be  made  clean.  When 
I  began  they  were  completely  full  of  dead  matter, 
and  they  are  now  full  of  pure  blood,  of  a  beantifui 
pink-like  appearance,  fresh  and  new  as  the  hands 
of  a  child.  All  the  other  part*  of  the  body  can  be 
restored  in  mush  less  time  ;  and  when  the  body  ia 
on:*  alean  there  is  no  difficulty  afterwards  in 
keeping  it  clean  by  the  same  method. 

I  am  now  seventy-two  years  of  age.    I  carry  a 

E  holograph  ef  my  baptismal  register  in  my  pocket, 
eeausa  few  who  do  not  know  me  will  believe  I  am 
that  age.  1  am  a*  well  and  hearty  as  it  is  possible 
for  a  man  to  be.  1  have  long  since  mada  a 
moderate  competence  at  my  business— so  that  it  ie 
no  hope  or  desire  of  gain  that  leads  m*  to  seek  to 
make  my  discovery  known.  I  enjoy  life'*  pleasure* 
innocently  and  moderately— bnt  aa  vividly  a*  1  did 
at  twenty-five— and  /  eon  afford  to  mail  while  the 
world  goea  on  with  iudyiogin  miserable  ignorance 
of  the  glorious  emancipation  fromdeathl  strive  to 
teach.  I  have  not  met  with  such  aa  enouuraging 
recaption  at  the  hands  of  scientific  man  and  phy 
Biologists  a*  encourages  ma  to  push  tha  msttcr,  1 
have  not  even  published  the  book  of  which  you, 
sir,  had  a  copy.    I  will  answer  no  idle  or  imperti- 

tiun  can  accomplish  what  1  have  aoeompli.hed  at 
any  age  if  his  mental  faeultiaa  are  good,  and  ha 
will  find  that  life's  machine  will  work  as  freely  as 
ia  youth,  when  he  ha*  cleaned  the  dirt  Oat  of  it. 


Life's  enjoyments  soon  disappear  after 

off  the  natural  pursuit*  of  youth ;  he  then  becomes 
the  stiff  old  man.  W.  A.  W. 

THB  BOSHot  FLTJTH.— III. 

[28831.]— Mb.  CARTE'S  1SG7  flute  is  an  improve- 
ment on  the  1H.11  flute,  and  ha*  the  following 
differences  from  that  instrument.  The  long  F 
sharp  key  was  removed,  and  a  finger-piece  to  make 
F  natural,  was  placed  beside  the  one  for  F  sharp 
for  tha  first  finger  of  the  right  hand,  so  that  in  the 
key  of  C,  or  in  tha  flat  keys  the  player  could  make 
F  natural  as  on  the  Boehm  flute,  whereas  in  the 
sharp  keys  he  had  the  advantage  of  being  able  to 
use  tbe  old  F  sharp,  and  could  avoid  the  awkward 
cross- fingerings  which  the  Boahm  fingering  neces- 
sitate* in  the  sharp  keys.  The  fork  F  natural 
Sngoricgwss  dons  away  with,  and  la  ita  place,  the 
Boehm  F  sharp,  made  by  tho  third  finger  right 
hand  was  added,  to  he  used  for  accidentals  uoour- 
'  ig  in  the  flat  keys  or  key  of  C  natural.  It  will 
as  be  seen  that,  as  regards  the  perfect  venting  of 
a  note,  this  flute  carries  out  Boehm's  system 
ire  perfectly  than  his  own  fingering  did,  fur  the 
linarv  F  sharp  nsed  in  all  the  sharp  keys  on  this 
to  is  not  at  all  veiled,  whereas  even  tbe  best  F 
sharp  of  the  Boehm  fingering  is  slightly  veiled, 
though  not,  however,  enough  to  be  considered  s 
fault.  This  instrument  is  now  known  as  tbe 
"Carte  and  Boehm  system  combined,  18G7  patent 
flute,"  although  many  improvements  have  been 
-adc  in  it*  atructnrc  since  that  date. 

The  difference  between  Carte's  1831  flute  first 
isoribed  and  the  flute  known  as  the  ItadcliSc 
model  ia  that  the  latter  has  not  got  the  open  D, 
that  it  ha*  the  closed,  instead  of  theopen.Gsharp, 
and  that  the  first  finger  right  hand  closes  the 
upper  tbamb  key  by  means  of  a  separate  lever  in- 
stead of  its  ordinary  finger-piece.  It  is,  therefore, 
considerably  more  like  tha  old  flute,  and,  in  fact, 
■     -■       '  ■         ,p, 


toe  Did  system  oi  angering  witn  tna  cylinder  bore 
the  fingering  being  the  same  a*  theold  eight- keyed 
flute,  except  that  the  upper  E  is  Angered  a*  on  the 


faahioi 
correct  thing. 


players,  not  the  least  being  the  difficulty  of  pad- 
ding snch  keys  wall ;  and  the  lass  of  freedoa  of 
band  consequent  on  the  obligation  to  sceurattsy 
finger  these  perforations. 

Lastly,  Messrs.  Collard's  double-hole  flats  is 
worthy  of  attention,  although  it  baa  Dot  yet  bean 
much  taken  up  by  professional  players,  partly  ea 
account  of  ita  complication  and  the  difficulty  of 
keeping  it  in  order  ;  also  I  am  told  that  the  touch, 
or  ease  in  closing  is  not  quite  so  light  a*  some  ef 
the  older  systems,  yet  it  is  an  attempt  more  er  leu 
successful    to  obtain  fuller  tone*.     The  material 

iployed  for  Ante  tubes   acem*  to  vary  like  tas 

ixt  took  it*  place,  eu*> 
...  they  ended  at  coca; 
;ame  to  the  front,  and  now  we  in 
the  rage  for  pare  silver.  It  it 
often  stated  by  scientific  investigator*  that  tot 
material  of  a  Bounding  tube  ha*  no  part  hi  the 
quality  of  tha  sound  produced,  provided  that  it  k 
ir-tigbt,  and  non-elastic  ;  yet  we  bear  of  chares 

San  builders  blaming  the  composition  of  tat 
es  of  their  rivals,  by  saying  they  have  too  lrttlt 
n,  or  too  much  lead,  ic,  to  produce  the  desires' 
Tightness  or  other  quality.  It  ia  also  easy  hi 
.ske  organ-pipes  of  almost  any  choaen  material, 

if  he  was  obliged  to  produce  an  instrument  of  piss 
wood,  tin,  cardboard,  or  similar  material*.  Ivors, 
lorcelain,  tortoise- shell,  horn,  and  othei 
s  have  all  been  tried  and  condemned  far 
too  many  to  consider  here.  There  an 
only  three  materials  at  all  suitable  for  the  body  of 
sanding  tube,  viz.,  hard  woods,  ebonite,  or  maul* 
luxwood  is  perhaps  tha  oldest  favourite,  hot  tas 
ejection*  to  its  use  are — that  it  expands  too  mud 
'hen  wet  by  the  breath  of  tha  player,  tenderize, 
he  joints  difficult  to  manage,  so  as  to  be  tigat 
ithout  jsmming.  Also  it  II  comparatively  soft, 
nd  easily  worn  at  the  ridges  of  the  holes,  and  tat) 
liable  to  leak  at  the  pads  after  two  yean'  art 
ewood  and  ebony  have  these  fault*,  but  In  ■ 
degree.  The  two  beat  woods  are  African  hl*d 
wood  aud  cocut,  and  the  latter  is  by  far  the  mat   : 

VnlaazUt*. 


a  the  middle 


ng,  and  the  upper  C  aharn  is 

.11  fingera  off,  as  it  ia 
Hockatro's   model  fli        ..  ,         

"ochm  flute.  His  pamphlet  and  description 
juld  lead  one  te  believe  that  all  improvement*  on 
itct  were  concentrated  in  this  one.  These  im- 
ovementa  extend  from  1852  to  1861,  and  are 
irtten  in  all,  and  I  will  briefly  enumerate  them. 

1.  A  contraction  of  the  spaaing  of  holes,  so  ss  to 
ing  sll  nearer  to  tha  centre  of  the  instrument. 

2.  A  new  F  sharp  lever  for  the  third  h  nicer  of 
the  right  hand. 

3.  A.  principle  of  toning  adapted  to  the  cylinder 

4.  Larger  holes  than  any  heretofore. 

a,  Enlargement  of  bearing  surface  behind  the 
ivs,  which  control  or  act  oa  one  another, 
ti.  Separate  leverfor  tin  (1  sharp  key. 

7.  Increase  of  length  of  the  shanks  uf  the  keys. 

8.  Modification  of  the    keys   un   foot-joint  "for 


IV.  A  new  key  connected  to  C  and  D  shake  keys 
for  improving  a  number  uf  shakes. 

11.  Lever  to  partly  dose  C  natural  by  second 

12.  A  small  hole  at  the  upper  C  sharp. 

13.  The  perforations  in  the  five  front  keys. 
These  may  sll  be  elasstd  under  three  head*. 
Thoae  that    deserve    considerstion,    viz-    2,  '.', 

0,12. 
Those  that  are  doubtful  at  present,  viz.,  1,  3, 

Those  that  are  adopted  by  other  flutes,  viz.,  o, 
,7. 

No.  13  deserves,  however,  more  than  a  passing 
intioe,  a*  it  is  strongly  recommended  by  the 
uthor.  It  consists  briefly  in  putting  rings,  or 
oys,  having  a  central  hole,  for  stopping  by  the 
inger,  on  tha  five  botes  in  front,  viz.,  E,  F,  F,  sharp 
A,  A  sharp,  instead  uf  the  solid  or  closed  keys  now 
used  on  all  cylinder  Antes.  Regarding  them,  he 
says,  "Some  amateurs  have  *  strong  objection  to 
'L  -  perforations  ia  the  keys,  thinking  that  there 
i  difficulty  ia  covering  them,  and  not  being 
.  .  .re  of  the  advantages  obtained  by  closing  the 
riog-of  tbe  key,  wbile  Leaving  open  the  small  hotel 
in  tbe  middle  of  it.  To  such  it  should  be  ex- 
plained that  there  ia  no  difficulty  in  stopping  these 
"nail  holes,  nnleea  the  fingers  be  absolutely 
formed,   but   that  if  the  feeling  against  them 

.    nsable  that  the  key  for  the   first  finger  of  the 
right   hand    be  perforated,  otherwise  one  of  the 

most  useful  of  the  extra  fingerings  will  be  lost. 
There  are  other  objections  which  will  occur  to  most 


PAN  VENTILATION   OF  XUFH. 
stung.]— WOULD   "Hewer,"   or  other  nisei 
-capuudent,  kindly  say  if,   in  oalcnlatia 
er  gauge  and  power  re  quia  ita  fir  ciroi 
through  a  mine  (by  exhaustion),  it  ia  sal 

stimate  alone  for  the  friction  of  tbe  air 

drifts  or  passages,  or  if,  in  addition  to  this,  Its 
water  gauge  (or  power)  requisite  to  produce  T*k- 
--*  as  apart  from  friction,  must  be  estimated  for? 
iderstand  that  tbe  coefficient  for  friotioefe 
taken  at  -00001  od231in.  of  water  gaoge  for  ad 
square  foot  uf  rubbing  Burfaca  at  ■  velocity  of  Id 
per  second.  If  tbe  rubbing  surface  =  «,fMiaJL 
velocity  =  20o.1aq.ft.  per  necond,  and  area  of  sattt 
or  gallery  ■>   4Stq.ft.,  the  water  gauge  f«  trier*" 


■udftOlSOiU  »  Sl'J-SS«  i  46,'lfK) 


™'°™  **-.?*..?  =  =  59-1H-P. 

jw,  what  I  desire  especially  to  know'kif  l*i 
rers  also  the  p.iwer  required  toprodso'snkssy, 
if,  in  addition,  an  estimate  for  tlA  latter,  ■ 
art  from  fruition,  must  be  made,  ai  ad,  if  10,11 
lat  rule  ie  this  done  r  **^ 

There  aeems  to  me  very  great  Hfailhra 
inion  as  to  the  coefficient  f or,  '***  ajaaa 
ction,  some  authorities  atating  ■"»»  ibXt  1  - =  m 
uve  water  gauge,  and  from  eatir^^iKierti*  «■«  | 
come  under  my  personal  obi  "Vntiae  '  "•j  I 
think  the  figure  (equivalent  ""u  s  rsvsaae tW 
<WQ078 1x171b,  per  squ*re  feet  *P%isaOTI***  ■ 
ir,  at  all  e^-afcthatisfwsl  I 


column)  too  high,  or,  at  all  e*°mr)aU,thatD< 

case  immediately  uadg 
rl**l 

a  waajifor  *■ 


follows  :- 

of  upcist  shaft 


Hi'Osq.ft. 
Depth  of  shaft  1,1123ft.  lanf 

llequired  to  pass  8*,iiUfjo.ft.t  tro  „f  sir  f 
velocity  equal  tfaerefure  41-2ftl  the   wits*  ' 
Penmeteruf  shaft  =  Sift,  lly  ■  r 
Rubbiug  surface,  13i2  x  Joo  ssri, .  eyf*  ■ 
Hy  tbe  above    rule    the    fuelK^a  r> 

"'-  =-«*V" 

■  A 

'       «*■       -e 

=   If  afioHlF. 


IW150S31X  41-2=  i 


which  aeema  quite  oi 
At  present,    . 
\  being  passed  per 
7oia.,  and  as  the 

square  of  velocity, 


uil'e  out  of  all  »»*jJJV 

by  furnace  andj£  pa^ijarj.i'.''    '■'" 


■tOBa^oM 
'0*,«ffcaBj  ieaesa     . »' 


- 
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Si  J 


5-M :  OTS  : !  41-21  -  4-68ln.  only,  and  the 

88,000  x  4,88  x  6-g       .,„„ 

sa'ooo  '  * 

in  one-qanrter  of  the  above — i.e.,  would 
re*  with  other  authorities  than  Atkinson. 
■ut,  therefore,  necessarily  be  something 
lot  these  calculations ;  for  in  a  riu  in 
passing  100,OOOo.f  t~  per  minute  through  a 
rOaq.ft.  area,  exhausting  from  a  mine  of 
no*  area,  the  water  gauge  for  all  resistance 
i.  If  estimated  by  ilia  friction  coefficient 
mtioned,  and  by  tha  rubbing  surface,  the 
i  the  fan  would  unquestionably  com*  out 

ii  yet  another  point  which  I  abould  muoh 
ve  explained.  Whan  ipeaking  of  the  rub- 
ace,  am  I  to  understand  the  aide,  bottom, 
arfeoes  of  all  tb*  air  passages  in  a  mine, 
bote  of  the  upcast  abaft?    There  muat 

be  a  line  drawn  somewhere,  as  it  would 
:t  impossible  to  get  at  ail  the  surfaces 

the  paaaing  air  current*  in  a  coal  mine, 
manifold  ramification*,  and,  if  obtained, 
a  factor,  introduced  into  a  calculation 
hat  above  referred  to,  would  ahow  suoh 

drawbacks  as  would  be  quite  unmanage- 


THB  STOAT. 
1— THIB  rapaciona  member  of  the  blood- 
MuittUdn  (all  of  them  the  terror  of 
ardsand  game  preicrves)  lately  astonished 
Dew  fact,  proving  him  to  be  an  expert 
ler,  Some  montha  ago  I  waa  informed 
e  old  specimen  was  seen  running  along 
in  of  my  water,  and  merely  supposed  he 

cooling  his  thirst.  A  few  daya  ago  I 
he  broad  gravel-bed  of  a  sharp  rapid 
;  with  young  aalmon  and  shoals  of  trout, 
isged  in  spinning  a  natural  minnow  aa  a 
the  latter  fish.     My  minnow  having  been 

by  a  "run,"  I  took  it  off  and  threw  it 
seeding  to  replace  tha  bait  with  a  fresh 
iriog  a  rattling  of  the  pebbles  near  my  feet, 

downwards,  and  there,  to  my  surprise, 
ge  Bloat  advancing  quickly  to  seize  the 
.  bad  dropped  whrn  baited.  To  save  my 
houted.  The  bold  animal  merely  walked 
-  "L- rough 


[SSB9G.1-HAVI.VG  read  tb< 
and  alio  that  of  "  Engineer,  C 


gineer,  Govan,"  I  am  sorry  to 

i  cannot  agree  with  the  remarks  of  the  latter  ; 

a  regard  to  the  former's  practical  letter,  I  think 

ie  of  it  is  very  unpractical. 

V.  I.  A."    Bays    the    largest    water-wheel   ha 

■we  of  if,  he  believes,  150ft.  in  diameter.    Will 

illwiigbt"  please  itate  the   probable  coat  of 

ha  wheel,  ic,  its,,  and  the  necessary  gearing 

to  obtain  i'-'2'.<  revolutions  par  minute  (now,  in  my 

particular  case,  there  was  only  tha  exhauit  [an  that 

wanted  to  run  more  than   130  revs,  per  mln.,  and 

that  was  easily  managed)?     As  to  tba  cost,  I  mnat 

refer  biro  to  my  reply  in  No.  1,198— for  I  cannot  go 

Jiat  question  further  than  what  I  then  tinted. 

I  bad  never  heard  of  suck  a  monstrous  thing 

wheel  160ft.  diam.,  I  have  taken  the  trouble 

to  ascertain  from  good  authority  its  true  aire,  when 

I  End  it  to  be  litift.  diam.,  2ft.  ilia,  wide,  and  takes 

the  water  at  a  height  of  SOft.    No  one  in  hiaaenaei, 

I  should  think,  would  ever  put  in  a  wheel  160ft. 

J  should  say  that  would  be  the  place  for  a 


swift  atraam,  swimming  over 
,.  a  feather,  only  hi.  g.lly  k___._ 
propelled  himself  actively  with  hia  four 
t.  He  went  ten  or  twenty  yarda  to  a 
rock,  running  up  the  slope  in  a  nimble 
ik  himself,  looked  at  me,  then  leaped  off 
ite  side  of  this  rock  and  awam  over  to  a 
ud.  Here  are  two  remarkable  eircum- 
onneeted  with  this  adventure.    Not  one 

raids  behind  me,  where  the  little  animal 
to  seize  my  minnow,  there  ia  an  over- 
■shbit  warren  and  pheasant  cover  wbete 
obtain  aa  much  blood  aa  he  choae  to 
I  atood  np,  mind,  on  the  ahore,  and  it  ia 
hat  the  scent  of  fish  should  have  over- 
notice  of  my  presence.  My  trusty  terrier 
vermin  killer — was  backing  in  tha  sun- 
'  hundred  yards  from  the  water,  or  would 
id  the  intruder  before  he  could  reach  the 
bank — about  fifty  yards  of  swimming  in 


could  n 


t  the 


uage  t 


IATURE  OF  MOLECULES. 
]— I  WAS  very  much  struck  with  Mr. 
I  theory  as  explained  in  the  number  for 
itter  2880.1.  I  have  just  read  something 
ne  order  of  idem  which  may  interest  him 
book  called  "  Un  Voyage  i[  Sirius,"  by 
de.  If  Mr.  Schwerz  would  like  to  have  the 
in  question,  I  would  have  mnch  pic; 


]— I  REALLY  cannot  remember  whethi 
I  any  discussion  on  the  matter  when  I  tin 
the  subject,  now,  I  dare  say,  10  or  17  yeai 
□ot,  however,  see  that  tberc  is  much  base 

ling  "  that  I  have  let  the  cat  'out  of  tl 
riving  the  name  of  a  book  I  have  pu 
That  "Sigma"  is  tba  nom  d*  plume 
Tague  in  these  columns  has  been  wn 
>r  many  yoars,  and  the  series  of  articles  i_ 
r,  which  were  the  origin  of  tho  book,  bore 
In  fact,    I  wrote   anoi 


WATIB-WHHL8  AND  TURBINES, 


•  V.  I.  A."  that 

who  would  guarantee  i0H.P.,if 

\ow,aa  tbereisb 

nt  13  25  in  the  first  instance,  and 

of  w 


sugfat  L 


■  uiiiii. 


eater  than  the  oi 

With  regard  to  I 

iserve  that  it  Is  evidently  copicu  irom  a  Lean- 
onial  published  by  a  firm  of  turbine  makers  in 

the  North.  It  ia  almuat  word  for  word  aa  the 
jinal  standi,  with  the  exception  that  it  waa  a 
uit-wheel,  replaced    by   a  turbine,  and  not  an 

_.jrshot.     flow  could  an  overshot   18ft.diam.be 

worked  with  8£t.  fall  i 

Lastly,  he  aaya  some  men  hate  any  kind  of  ma- 
sk for  the  first  time  un  a  act  of  triple  expansions, 
oving  a'big  steamer,  are  lost,  ai  a  rule.  Now,  aa 
waa  employed  for  a  number  of  years  in  one  of  the 

nutry,  I  don't  think  the  sigbt  would  Mi  item 
a.  And  is  not  "  V.  t.  A."  aware  that  even  at  the 
escnt  day  the  paddle  steamer  holds  its  own  for 

iat  ever  crossed  the  Channel  are  paddles ;  so  that, 
they  have  atill  their  place,  as  well  aa  a  water-wheel 

To  sum  up  the  matter,  I  am  aware  there  is  a 
limit  as  to  the  diam.  of  n  water-wheel ;  but,  say, 
" "  or  40ft.  fall,  and  you  do  not  require  au  ex- 
ipeed  and  moderate  power,  I  for  one  would 

verabot  wheel  in  preference  to  a  taibine, 

for  I  believe  it  would  be  more  efficient ;  but  if  you 

it  speed,  or  want  hundreds  of  horae-power, 


1  beg  (p%ay  that,  aa  far  aa  I  am  concerned,  this 
ends  the  disuusaiuu,  aa  I  do  not  think  it  can  serve 
any  uaaful  purpose,  Millwright. 

INDUCTION    COILS. 
HWOT.)— I    trust    Mesara.  Allsop  and  Striffler 

of  1 1  th  ult. ;  it  was  due  to  pressure  of  work. 

Aa  Mr.  All. op  points  oat,  the  terms  suggested 
by  me  are  perhaps  not  bo  happy  in  their  selection 
as  tbey  might  be ;  still,  it  la  very  certain  that 
distinctive  and  definite  names  are  required  for  the 
various  types  or  transformers  of  intermitte  " 
alternate,  alternate-alternate,  and  alternate-int 

The  Committee  of  the  Moo.  Telegraph  Engine 
and  Electricians,  whose  labours  in  the  revision 
electrical  nomenclature  aeem  very  protracted,  • 
doubtless  ice  to  all  this. 

i  am  unable  to  refer  to  articles  quoted  by  '. 
Stuffier  in  Vol.  XU  It.     Of  oourae  I  am  perie( 


W.  Perron-May  cock,  A.S.T.E 

THUNDERSTORMS     AMD     LIGHTNING 

ACCIDENTS. 

[28838.]— AS  the  season  of  thunderstorm! 


•  for  several  f« 

lightning  accidents   is  now  approaching,  I  hope 
you  will  kindly  allow  me  to  make  known,  through 

k,  it  was  necei 

your  columns,  the   fact  that   in   the  interest  ol 

cerniog     lightning    accidents,    whether     fatal    oi 

otherwise.     I  abould  therefore  esteem  it  a  favour 

I  I  have  not  wri 

if  some  of  the  many  friends  of  humanity,  among 

yoor  readers,  will  aaaiat   ne  to  investigate  these 

involves  dwgnise. 

aooidenta  of  this  nature  as  they  may  have  personal 

i  after  tbey  occur 


r  reliable  knowledge  of  aa  t 

Of  coarse  electrical  and  physiological  d  otaila  are 
'hat  we  moat  require ;  but  reliable  general  infor- 
aation  is  often  very  valuable,  and  will  be  grat#- 
fully  received.  B 

H.  N-wman  Lawrence    A.8  T.E  .  4  K. 
Electrician  to  tba  Institute  of  Medical  Electricity 


PROPULSION  OP  STEAMSHIPS. 
28899.]— WITH  referenoeto  letter  288IS,  ;..,■* 
i,  wbst  I  proposed  waa  to  attach  a  ram  to  tha 
ton,  ao  that  when  the  inner  stroke  is  complete, 
i  end  of  the  ram  is  flush  with  the  noxzles  of  tha 
cylinders,  the  object  being  to  prevent  the  baok- 
'   tendency   of   the    vessel,  which  the  piston, 
i  making  the  inner  stroke,  being  inclosed  in  a 
cylinder,  performs  the  duty  of  a  repeller  (or  a  stick 
in  the  mad),  rather  than  a  propeller  ;   bnt  really  I 
have    so    little    hope  in   ever  seeing    tha    piston 
supersede  the  screw,  that  I  think  we  might  as  well 
let  the  subject  drop  uutil  something  more  promis- 
ing occurs. 

If  the  object  of  "  T.M."  Is  tj  confine  the  wool* 
of  hia  apparatus  within  the  lines  of  the  bull,  ha 
-light  as  well  stow  away  bis  hands  and  feet,  and 
y  to  awim  without  them. 

John.  W.  HUllar. 
Upper  Holloway,  June  1 2th. 


[28900.1— Yo  CI 


apondent  R.  T.  Lewii 
is  taken  in  supposing 
icrging   from  behind 


>.  851)  is  mistaken  In  supposing 
he  saw  emerging  from  behind 
10th  was  ftWM  atar.     It  was,  in 


that  the  objeo 

Jupiter  on  Jun< 

faot,  the  first  satellite,  wb ion  'waa  due  to  reappear 

from  the  shadow  at  9b.  40m.  31a. 

The  star  he  saw  was  47  Libre,  magnitude  about 
6*5,  and  on  the  evening  of  tha  10th  it  was  con- 
siderably cast  of  the  plane*,  between  the  second 
and  fourth  satellites.  Conjunction  took  place 
about  II  a.m.  on  June  lOtb,  when  the  star  waa 
abontlS"  from  the  centra  of  Jupiter,  sotbatan 
ucoultation  seems  to  have  (aken  place,  but  it  waa, 
of  course,  not  visible  in  England. 

A.  OCrommalin. 

SAFETY  REAR-DRIVKKS.      

I'  [28901.]— Seeing  that  the  rear-driving  type  of 
nitty  bicycle  has  now  become  so  popular,  there  is 
no  doubt  that  many  readers  of  this  paper  (myself 
included)  would  welcome  a  series  of  articles  on 
the  construction  of  s  machine-  of  this  class. 
Starting  with  a  complete  set  of  fittinga  and  stamp- 
ings, as  supplied  by  many  firms,  explicit  Instruc- 
tions for  fitting  them  up,  with  hints  as  to  chucking, 
turning,  boring  the  hubs,  ir.,  wonld  be  very 
useful,  not  only  to  those  wishing  to  build  a 
machine,  but  also  to  possessors  of  machines,  as  it 
would  enable  them  to  repair  their  own  mounts. 

An  explanation,  with  rough  sketch,  if  possible, 
of  the  driving  action  of  the  American  Star  Safety 
Bioycle,  would  greatly  oblige.  P.  J.  Or. 

Mara.— E  it  It  at  A. — En  voua  remeroiant  da  hiea- 
veillant  accueil  fait  a  ma  common  iaation  sot 
Mara  (p.  851)  je  me  permets  de  vona  signaler  lea 
fantes  d'impression  sui  van  tea  qui  a'y  aont  glissees : 
lis  pons,  au  lieu  de  pons;    Tithonicns,  aa 

.   TiiknH:...  ,   _li,,:.    _ _..      ,?...     J. 


u  de  Titbonius  ;  Aohillie  pons,  aa  1 


-I   KIvm, 
'      Nei: 


nChar 


Dc  poleur  de  Mare  Tyrrhen 
sur  .  .  .  ou  haut  du  disqua,  a1 
B,  P.  TEBBY, 


B  loo  trio- Light  FIraa.—  The  frequenoy  of 
conflagration  caused  by  eleotric-light  wires  in- 
duced the  Electric  Club  of  Philadelphia  to  inquire  . 
into  the  means  of  preventing  them.  At  a  recent 
meeting,  the  report  of  a  committee  of  four  months' 
standing,  under  the  chairmanship  of  Mr.  H.  B. 
Cutter,  was  presented.  The  various  automatlo 
oat-outs  proposed  by  different  inventors  were  con- 
sidered, some  utilising  the  beating  of  a  wire,  some 
the  action  of  a  spring  pulling  against  an  armature 
of  a  magnet.  The  old  arrangement  of  a  fusible 
alloy  cut-off  was  pronounced  objectionable  on 
account  of  the  interruption  produced  whan  it 
melted,  but  this  was  obviated  by  sn  arrangement 
for  throwing  other  fusible  pieces  into  the  circuit 
one  after  the  other.    Thus  a  mumentary  inorease) 


against  too  strong  currents  that  may  accidentally  b» 
thrown  upon  a  wire  unable  to  carry  thstn  without 
heating. — Scientific  American. 


KNQL1SH  MECHANIC  AHU   WORLD  0?  8OIKN0K :  So.  1,«I3  JOTTO  a,l 


BBPLIES  TO  QUEEIES. 


something  else  in  id  old  volume  of  the  family 
Herald  of  M.J  4th,.  I860,  u  Borne  tort  of  answer  to 
thii  query.  '  Box  Tunnel,  which  i>  3,192  yards  in 
length,  was  an  object  of  ioim  interest  on  Tuesday, 

mi  notes  put  five,  the  inn  ahone  through  it;  the 
only  other  periods  that  auoh  4n  event  occurs  ere  on 
the  3rd  Mid  4th  of  Septum  bee' '—a.  REYNOLDS. 

[68169.]— Compound*  on  G.W.B.— There  ere 
two  oompoond  engines  on  the  G.W.R.  No.  7,  a 
N.G.  4-oonpled,  outside  frames,  7ft.  wheel*,  n.p. 
cylinders   lain,    by   21  in.,    l.p.   cylinders    33in.   by 


[«5]99.]-Goli    BaIIb.— The     paint    is    white, 


[G5:!74.]— Ooat  of  Bogine*.— Beam  ■  engio. 
costs  more  to  ran,  as  there  is  the  friction  of  thi 
beam  sod  the  weight  of  it  and  other  parts.— J.  T. 

166288.]— Self- Tee  tine  Sums.-  How  comes  it 

thatan    *  Assist.    InsMctor"    hu    to    ink   how   ti 


[65aoo.]— Stereo  Ket«l.-Of  course,  the  n Hoy 
ia  rotten.  Zinc  and  lead  will  not  mil  well,  but  a 
little  lead  oan  be  added  to  line— Bay  10  parts  lead, 
94  lino — with  advantage  for  tome  purposes.  The 
mixture  of  stereo  metal,  tine,  and  oompo.  oannot 
be  good.  For  uniting  purposes  sine  should  be  ex- 
tracted, and  bardnesa  be  sought  by  the  addition  of 
""  IN.  Dob. 

x     Perfumes  — Gather   the 

blooms  when  most  odorous,  and  immerse  them  in 

S Drifted  fat.  Then  extract  the  pert ame  from  the 
ik— Goon, 

[65308.]— Boiler.— Don btfnl  if  yon  would  get 

an  engine.  In  eo  small  an  affair  yon  wonld  need 
about  101b,  of  coal  per  actual   11. I*.  per  hoar. — 

[85817.]  —  Alr-Purnp.  —  Nothing  better  than 
beat  olivs  oil.  Of  course  it  is  possible  to  prevent 
leakage,  if  tbe  parts  are  properly  pat  together.— 

[66818.]— Chloride  of  Gold.— If  my  oorre- 
epondeut  "Chemist"  finds  any  pleasure  in  setting 
op  an;  nnmber  of  men  of  straw,  fathering  on  to 
me,  and  then  proceeding  to  demolish  them,  I  am 
eure  I  for  one  will  not  deprive  him  of  so  innocent 
an  enjoyment.  His  variously  compounded  waters 
have  certainly  the  charm  of  novelty.  Bo  also  has 
tbe  deduction  that  in  order  to  neutralise  an  acid 


nate  in  the  form  of  solution  i 
an  excess  of  carbon  dioxide, 
photographers  have  used  this  last  "  elegant  prepara- 
tion "  instead  of  a  pinch  of  chalk?  Perhaps 
"Chemist"  is  not  aware  that  neither  the  chlorine 
nor  the  bypocblorons  acid  aa  such  are  the  real 
bleaching  agente  in  chloride  of  lime  ;  but  simply 
the  nascent  oxygen  let  free  by  their  action. — S. 
BOTTONK. 

[68321.]— SCodsl  Locomotive.—"  Athenian  " 
says  he  dishes  to  make  a  working  model  locomo- 
tive, I  do  not  think  there  is  anything  to  prevent 
him,  and  instructions  have  often  been  given.  Let 
him  take  the  main  dimensions  of  some  locomotive, 
reduce  to  scale,  and,  instead  of  a  large  number  of 
tabes,  ase  only  a  few  of  best  brass.— T.  M.  P. 

[66323.]— Out  Hud e nine  Cast  Iron.— Why 
doea  "L.B.  H."  want  to  case-harden  cast  iron? 
Won't  chilling  do?—  DouuTEH. 

[66330. ]-pl»timr  Dynmno.— May  I  venture 
to  criticise  the  designs  of  so  old  and  valued  a  con- 
tributor as  Mr.  Bottone?  On  page  311  he  shows 
sketches  for  plating  dynamua  wbioh,  aa  regards 
proviaion  for  the  magnetio  airanit,  seem  hardly 
consistent  with  modern  practice.  The  P.M.  cor-- 
in  each  case  are  thick  enough ;  br>t  the  lines 
force  have  a  path  provided  which  practically  l. 
quires  them  to  turn  round  sharp  at  right  angles 
twice  before  they  enter  tbe  po  1c -piece— which, 
is  needless  to  say,  they  will  not  do.— W.  l'EBHE! 
Matcock. 

[65330.]— Plating  Dynamo.- Mr.  Beaumont 


j  jjJtJijuii'  liiitti-j  oi  itiuynrtgiia,     liui  ia  practice 


the  limits  are  not  large.  We  are  tied  pretty  closely 
to  a  certain  angular  velocity  in  the  armature, 
beyond  which  we  cannot  very  well  go,  for  mechani- 
cal reasons,  and  below  which  it  is  not  economical 
to  work.  Theae  limits  are  found  to  tie  between 
1,200ft.  par  minute  for  very  large  machines  of  low 
B.M.P.  and  2,200ft.  per  minute  in  smaller  machines ; 
■ud  although  it  ia  perfectly  possible  to  increase  tbe 
E.M.F.  of  a  dynamo  by  driving  faster,  yet,  apart 
from  mechanical  reasons  it  is  not  advisable  so  to 
do,  aa  the  wire,  Ao.,  on  the  armatnre  will  always 
have  been  calculated  at  a  gauge  to  carry  a  given 
if  amperes  without  Injurious  heating. 
j,  if  by  anymeanawe  increase  the  amper- 
age of  the  dynamo  beyond  what  the  wire  was  origin- 
deviated  to  carry,  we  risk  to  break  down  the 
lion.  The  niual  length  of  copper  conductor 
cutting  the  lines  of  force  in  oar  average  modern 
dynamos  ia  about  one  yard  par  volt,  at  an  average 
angular  velooity  of  1,700ft,  per  minute.  In  reply, 
ing  to  "  Mo,"  X  had,  of  courae,  in  view  the  fixed 
conditions  of  speed,  size,  and  oapscity  of  vats  men- 
tioned by  tbe  querist.    If  H.  C.  B( 


■•  .ieej-ly  ii 


M-.k.j*L-M, 


fur  Nut.  ;>'..',  18*1  ■  also  in  W.  B.  Bison's  "  Magn. 
and  Dynamo  Electric  Machines"  (Wbittaker  and 
Co.).  pp.  140  to  181  ;    and  laat,  bat  not  least,  in 
Prof.  Silvenue  P.  Thompson's  "  Dynamo-  tilsc trie 
Machinery,"  second  edition,  page  241,  et  seq. — 3. 


t_663M.]— Steam.— I  thank  both 
Bristol,"  and  "Marienberg"  for  their 
but  they  will,  I  think,  acknowledge  tbi 


and  where 
going 


'T.    C. 


"Why 


,ud  how  explained? 

made  engineers  contented  in  accepting  tbe  result 
of  rjth  of  theory  as  an  "  Ultima  Tbnle,"  beyond 
vhioh  it  waa  useless  waste  of  time  and  study  to 
trive  for  improvement.  However,  I  will  just 
tame  tbe  points  in  which  the  present  engines 
ppear  defective,  and   ' 


Jeneing, 


I  b«  ■ 


tiBTffl 


**i* 


atthualost?  Ought 
continued  until  all  beat  haa 
work — all  latent  heat,  I  mean 
steam  returned  to  the  boiler 


;p»neion  1 

rithout  sacrificing  any  portion  of  it  in  the  oon- 
iansei,  every  degree  such  steam  carries  to  the  con- 
lenser  being  evidently  lost.     I  presume  his  161b. 

Jlowing  301b.  of  feed  per  H.P.,  this  fur  500H.P.  =' 
5,0001b.  only,  whilst  I  find   13  tons  of  water  in 

f  that  power  (I.H.P.)-i.e.,  StUitUb,  of  which 
ler  minute  only  '*»•  -  2501b.  is  used  !  I  take  it 
that  keeping  the  weight  of  2S,S7tflb.  water  in  a 
state  of  vibration  sufficiently  rapid  to  generate  the 
atare  of  335"  and  1051b.  pressure  most  be  a 
of  great  waste — that  is,  if  toe  kinetic 
theory  be  true.     I  fancy,  also,  that  the  proportion 

:oko  shoo  Id  govtrn  it — Bay  for  three  cylinders, 
oh  with  3ft.  stroke,  as  1,  3,  and  Bit  piston  areas 
so  that  with  cut-off  «  one-third  we  should  have 

a  latent  heat  into  work;  in  auoh  arrangement 
a  cubic  contents  of  H.l*.  cylinder  will  pats  into 
Bond,  and  just  Gil  without  expansion  one-thii 


bird*,  i 


n  tilling  the  i 


cylinder  having  9ft.  vol.  (this  again  being  one-third 
of  tbe  third  cylinder  capacity,  and  expanding  two- 
thirds,  the  cracks  being  eqni-distant).  I  shall  be 
S'ad  to  know  what  is  thought  by  both  "  T.  C, 
ristol,"   and    "  Marinnlmro.      and    DSUn  nn  thpflA 


I,  and  will  then  adva 


:>  greatly  r 


1    tlM 


Editor's  space,  I  intend  to  wc 
5  -  1201b.  pressure.  What  will  friction  amoi 
o  in  pressure  per  inab  of  largest  pistou— 1  me 
llowing  for  a  beck-pressure  of  31b.?     What  v. 

"  i  resistance  to ?  Does"T.  C, 
it  will  only  amovnt  to  ad  " 
)  tbe  b.p.— X'UZZLKD  QNE. 


Bristol,"  , 
tiona  of  11 


steam-tight  if  possible.     Valve  is20in.fr 
valve  with  slaw  motion  governor.— Fire  J 

1 65447.]— FfnlBhlnr  Billiard  Ball 
direotiona  for  making  and  finishing  thee 
found  in  Holtiaprlel'a  fourth  volume, 
following  pages.— G.  C.  C. 

[65467.1— Gloomy    Tondon.  — This 
_.:.. nil—a.!. _i .k.  ~;nj  i.  ..  .1) 


eabla< 


The  fogs  and 
border  Ihe  whol' 
the  me  trope" 


'  "   gfrom    ' 


of  London  are  bio 
ritb  the  amok*,  an 

,n.— W.  Pebrex-Mavcock. 


[65472.]— Problem.— The  suggestion 
query  as  to  starting  a  train  by  the  fore. 
powder  is  absurd  ;  but  if  a  little  more 
allowed  in  which  to  get  op  speed,  the  pro 
cornea  an  interesting  though  somewhat  dil 
in  dynamioa.  I  should  be  glad  if  an; 
mathematical  correspondents  wonld  read 
aee  if  my  argument  is  correct.  Sapposc  an 
ment  of   weights  and  pulleys  aa  in  the 


moving  without  friction,  <j  representing 
P  a  weight  which  by  its  descent  moves 
sontally  ;  it  is  evident  that  Q  moves  twice 
P,  and  by  introducing  more  pulleys  it  u 
arranged  that  Q  moves  n  times  aa  fast 
object  of  tbe  pulleys  being  to  avoid  an  ni 
able  depth  for  P  to  descend.  Now  what  w 
it  a  formula  which  will  give  ns  the  weit 
we  are  given  n  {as  above),  and  also  g 
weight  of  the  train,  or  Q,  and  the  Telocity 
it  to  acquire  in  a  given  number  of  see 
only  difficulty  is  to  find  tbe  aooeleratinj 
velocity  required  in  1  second  of  P,  neuall; 


energy  ia  -,-'' ,  which 
A  being  height 


i  equal  to  W&  too 


to  which  the  velocity  will 

jddenly  arrested.    If/is* 

second  of  P,  n/  will  be  that  of  tj 
gy  will  be  —  \—-  which  also  rsprea 
ads  of  work  the  motion  of  the  tre 
!orm  if  tnddsnly  arrested. 


f  the  time,  and  ei 


therefore  be    --  ;  but  at  tbe  end  of  o 
ia    moving   with    velocity  /,    which 


jeral  formula,  velocity  = 
,e  of  /just  found,  and 


'JSSUrt 

Bleotrlclty.  —  Gordon-Wig* 

o"and''Ssn 

picuity,  type,  and  illt 

of  Electrical  Rules  and  T. 

les"  (Griffin    ii  ,**.*» 

hough  deficien 

Haycock, 

[65428.]  —  Tl 
•T.C.,  Bristol 

rottle  -  Valve     Grlndtr.,-    -" 

sed  to  he  b 

utolf  there;  tbv.v, 

Bdud   the   i-ilio    ... 

p  = 


>  100  Id 


icily  of  30 
UHiec(;ud)in  lu  aeconda,  P  will  bt 
11  tons,/  will  be  1'47,  and  heigh 
Gift.  If  n  were  made  4,  the  ott 
r  tbe  some,  P  will  be  found  Hi 
82ft.  The  train  i*  eoppoaed  to' 
..  with  the  rope  at  the  time  f,  and  ti 
t  that  time,  Jr  %£'—  might  be  t 
asslng  air  in  a  cylinder   for   fats 
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L  IT  Tol*araplL— ToMb.Bottohe. 


of  connecting  op  two  tingle-needle 
with  their  respective  bstteriee,  keys 

a  a  short  distance  it  would  hardly  ha 
■a  employ  an  earth  plate,  and  ordinary 
d  wire,  if  not  too  fine,  would  answer 
lot  go  and  ri tarn,  providsd  no  leakage 

take  plaoe  from  one  to  the  other.  A 
alanehea  at  each  end  would  be  ample, 
oh,  the  return  wire  B  E,  may  be  re- 

>  earth  plate*.— B.  BOTTOBB. 
BnrvIvaJ,- Thank*  to  -  Nun.  Dor."  j 
lot  answered  rnjr   qusstion— vis-  For 

whom  the  fitteet?  If  he  does  not 
soortiostion,"  will  "F.B..A.S."  kindly 
iffioulty  ?    ill  I  MB  make  oat  la  that 

moat  be  soppotsd  to  be  the  fitteat  to 
ipaoiea,  or  the  fitteat  to  Improve— or, 

>  up  to  the  mark— their  own  breed. 
'  oarnivorou*  animal*  do  not,  a*  a  rule, 

»  of  aniuiali  they  devonr,  for  the; 
" "•—      "'     t  i*  equally 


[terminate  them  ;  and  i 


I   (nnlea 


willM 


*  lira),  for 


--- , lllione  of  young 

i  deTunrad  by  them  before  it  oan  be 
h  will  torn  out  prise  animale  and 
'benapike.e.g.,rn*hs*  open-monthed 
f  (mall  fry  (area  of  hia  own  apealee), 

regard  to  the  role  of  Darwinian)? 
aan  discern,  the  eipraaaion,  "the 
le  fitteat "  unit  mean  either  nothing 

survive  who  do  not  die  a  violent  or 
lath  from  eiokneea  early  in  life— a 
hardly  needed  for  it*  existence  the 
a  Weatminater  Abbey  to  be  honoured 

Farther,  among  creature*  that  pair, 
tively  weak  obtain  partnera  and  pro- 
le  tbe  ttrongeat  do ;  and,  according  to 
inman  being*  the  weak  and  ill-fed  are 
Te  the  largest  families.  "Nun.  Dor." 
he  alippary  weakling*  "  of  our  raoe 
bnt  would  not  hare  done  ao  when  men 
aad,  and  all  had  to  rough  it  more  than 
present;  ao  that  the  more  the  raoe 

a  rational  animal,  the  more  the 
fitteat  survive — a  fine  conclusion  for 
to  arrive  ait  "Sigma"  prudently 
nlroduotion  of  man  into  the  question, 
at  when  man  appear*  on  a  Been*  tho 
order  of  thinga  oomea  to  an  end  1  So 
.tore  baa  done  it*  beat  atrok*  of  work 
a  highest  animal,  it  at  onee  begin*  to 
(ding  work,  and  to  subvert  it*  former 
action.  Australia,  *.g  eliminated  by 
don,  all  bat  pounhed  animals,  and  then 
ratohed  eraatnie  man,  and  in  trod  uoes 
row*,  and  what-not,  and  then  begins 
ie  extirpation  of  these,  and  be,  a*  the 
ire.doeathia!  "  Niture'.  a  rum  'on  I" 
■era,  andihe  indeed  is,  if  all  that  lean 
her  sense  of  fitness.  It  won't  do  to 
Lit  of  the  account.  In  my  question, 
•ant  to  do  so,  in  order  to  render  a  reply 
y  expression,  "slippery  weaklings/' 
d  to  refer  to  such  creature*  aa  rabbit*. 
lilies"  to  lion*,  eagles,  and  other 
einga  of  the  like  olasssa,  tboa*  whohaTe 
nee  of  survival  (at  least  in  oonntrise 
xttnt)  being  the  eieatnres  that  are 
lor  the  other,  anahaa  doer,  sheep,  4c. 
>ecp,  the  abort-legged  sheep  of  Canada 
leap  a  wall  are  the  offspring  of  a 

nature  through  natural  aelection 
Without  man'*  intervention,  auob 
nali  would  hare  been  the  first  to  fall 
Wee,  i-c.  I*  man,  therefore,  to  be  rs- 
Sature'*  nature-orsatad  opponent? 
law  of  natural  aelection  if  it  aver 
be  still  in  operation.  Will  man  then 
ning  immortal  and  (so  to  speak) 
he  will  not,  natural  aelection  is  a 
ie  will,  and  (a*  that  would  imply)  we 
in,  aa  aoboolboy*  say,    "It's  a  great 

natural  aelection  didn't  begin  a  few 
ea  earlier  ao  that  we  might  hav«  oome 
in  theebsin.—  B. 


1868,  beoauae  thoss  of  the  latter  hare  funnel  safaty 
vslve*.  and  Hr.  Gonoh'a  hare  none;  their  wheels 
5-6,  cylinders  16  by  M.— G.  L. 

[65601.]— Bleotrlo  BelL— I  send  sketch  of 
obnroh  bell  about  loin,  die.  by  Sin.  high,  Jenson 
pattern.  The  illustration  shows  the  mode  of 
making  belL  The  bell  itealf  forma  one  contact, 
the  terminal  eorew  projecting  through  the 
top  of  the  bell,  and  property  insulated  from 
it,  forming  the  other  contact.  Hake  the  sore 
and  pole  piece*  of  beat  loft  Iron,  and  insulate 
unit  from  bell  with  a  piece  of  ebonite  or  boxwood. 


tifBLLptZB 


Sise  of  bobbin,  3, in.  long,  2!n.  wide,  and  tin.  core. 
Wind  with  lib.  of  No.  22  .flk-oovered  wire.  You 
will  require  about  six  No.  2  Leolanche'  oalla  to  ring 
the  above  U  the  oirauit  is  short.  If  the  bell  be 
hong  on  a  bracket,  connect  one  of  the  battery 
wires  to  the  latter,  and  the  other  wire  to  the  ter- 
minal referred  to,  taking  eare  not  to  let  the  bared 
part  of  inch  wire  touch  the  gong.  Any  other  In- 
formation required  will  be  supplied  by— H.  H.  B., 
Electrician,  Torquay. 

[65504.] -Hleotrioal  Tool*.— The  tool*  I  use 
for  battens*  are  cutting  pliers,  screwdriver,  and 
battery  knife.  I  have  used  a  "  Jolin  "  pocket 
galvanometer  for  over  a  year,  and  have  found  it 
all  that  could  be  wished,— H.  H.  K.,  Electrician, 
Torquay, 

[65606.1— Salted  Steal.— The  following  is  ex- 
tracted from    Greenwood'*    "  Steel    and    Iron," 


2nd  edit.  (Caaaell  and  Co.'*  Manuals  of  Techno- 
logy) : — The  average  melting-point  of  steel  la  con- 
sidered to  be  about  1,800'C.i  hot  this  varies  widely 


with  the  content  of   carbon  and   the  presenoe  .  _ 
other  elements  in  the  metal.— W.  H.  COPE,  Bir- 


[66614.]— Theory  of  Lool*nob.e.— The  equa- 
tion given  by  "  Sin."  on  p.  868  la  impossible,  for 
it  contain*  one  atom  of  manganese  and  two  of 
oxygen  on  one  aide,  while  there  are  two  of  man- 


ganese and  fotur  of  oxygen  on  the  other.  I  fancy 
it  has  been  copied  from  Guthrie.  "  8m."  It  not 
the  first  who  has  sent  us  the  equation  without 
noticing  it*  inaccuracy,  and  probably  he  will  not  be 
the  last,— Wat.  JOHS  GBBT,  F.CJ3.,  Analytical 
Chemist,  NewcasUe-on-Tyna, 

[84617.1— «**  Prevention.— Nothing  is  better 
than  a  jet  of  steam  for  the  prompt  suppression  of 
an  outbreak  of  firs.  The  building  should  be  con- 
structed with  sliding  doors,  and  a  4tn.  steam  pipe 
furnished  with  cock,  fitted  in  about  2ft.  above  door ; 
If  practicable,  the  sin.  pipe  should  be  legged 
externally,  and  connected  up  to  a  boiler  of  ample 
sise,  volume  being  of  greater  moment  than  pressure 
of  steam.— F.  M.  BOGEES,  F.C.8. 

[66618.]— 7oon**lx>ar  Soreem.— Expose  *  dry 
plate  (I  nsed  a  Wratten  and  Walnwrlght  rapid) 
by  placing  it  in  a  frame  with  a  piece  of  black 
velvet  In  front  of  it,  and  then  removing  this 
rapidly  either  In  doll  daylight  or  in  front  of  a  ga* 
flame — aay  2»eo.  in  the  former  use  or  6*so.  In  the 
latter.  Develop  with  ferrous  oxalate  solution,  and 
the  plate  will  be  found  to  present  an  even,  slightly 
granular  surface,  with  a  depth  of  tint  depending 
on  the  time  of  exposure.  Mount  without  varnish- 
ing, with  a  else*  in  front  to  protect  from  Injury.  I 
have  found  this  an  excellent  screen  In  celestial 
photography  where  a  very  sham  Inous  ia  necessary: 
but  for  ordinary  purposes  a  sufficiently  fine  ground 
glaea  is  best,  as  light  doe*  not  pas*  throogh  so 
readily.- J.  R.  C. 

[66619.] — Kntomology. — If  my  memory  aarrss 
me,  this  is  the  Troglodyte  [or  "  Cave  Bee  ")  not 
uncommon  in  dry  place*. — Eos. 

[66619.]  —Entomology—  The  little  insect 
"J.  B.  P."  inqnirs*  about  I*  the  mining  bee 
(Amima).  It  la  one  of  the  solitary  bees,  of  which 
there  are  eeveral  kinds.  It*  habile  are  exactly  aa 
"J.  B.  P."  describes.  It  makes  a  hole  In  the  ground 
in  banks,  mostly  of  a  southern  aspect,  wherein  It  de- 

Kite  it*  eggs  and  reara  it*  young.  The  female  Is  aa 
ustrionslittlr—  '      - 


spring  WHUOBt  any  neip  inmi  Hie  male,  wnicu,  uu 

the  drone  in  the  hive,  and  eke  like  some  of  the 
male  sex  of  our  own  species,  dos*  no  work,  but 
spends  its  life  In  idleness.— W.  B.  G„  Bedford. 

[65527.]-  -Water  Power  for  Laths.— I  should 
certainly  advi*a  you  to  ascertain  the  pressure,  as  on 
It  depends  the  power  you  oan  got  with  your  ela*  of 
pipe,  I  made  an  engine  to  work  from  the  town 
pressure,  of  the  reciprocating  type  like  a  steam- 
engine  ;  but,  of  oourae,  with  no  eccentric,  a  tappet 
rod  being  used  Instead.  But  you  had  better  apply 
to  Bailey,  Muoboster,  for  a  list  of  water  motors.— 
C.  AKDRIW,  Leamington. 

[66587.1— Binsrworm.  —  Thi*  la  a  vogatable 
parasitic  diss***  which  attacks  the  follicle*  of  the 
hair,  and  i*  essentially  *  dlseass  of  childhood, 
rarely  attacking  adults.  It  is  extremely  con- 
tagious, bnt  especially  so  when  it  first  appear*. 
Should  B»  appear  in  a  family  it  may  be  prevented 
from  spreading  by  wall  rubbing  over  tbe  scalp  (or 
parte  affeoted :  it  most  frequently  sttaoka  the  aoaip) 
every  morning,  oarbollsed  glycerine  ("  Brit.  Fhsr- 
inaooponia  ") .  The  imell  of  thia  I*  rather  unpleasant , 
but  It  1*  a  capital  remedy.  Other  precaution* 
should  be  taken,  however.    It  is  moat  dsslrsbla  to 


kt*p  separate  combs,  brushes,  Ab~,  betides,  all  the 
cloths*  of  those  suffering  should  be  washed  separ- 
ately, with  a  little  carbolic  aoid  in  the  water,  bnt 


S\ete  isolation  1*  the  best.  Woollen  clothe* 
d  be  diainfeoted  by  baking  In  a  hot  chamber, 
or  by  subjecting  them  to  the  fumes  of  burning 
sulphur;  thi*  is  most  desirable  with  cap*  or 
bonnet*,  H.  Is  very  often  spread  in  public  school* 
by  children  placing  the  haad-ooveringa  of  others 
on  their  head*.  Treatment:  For  very  young 
children  a  little  tincture  of  iodine  painted  on  once 
a  day,  to  be  followed  by  precipitate  ointment.  For 
older  children,  if  on  the  *oalp  out  the  hair  ihort  all 
round  the  place  and  apply  Coster'*  piste  (with  ■ 
brnah)— acctnm  oantheridi.  or  iodine  liniment, 
Pure  onrbelio  acid  Is  an  excellent  thing,  being  very 
effective,  bnt  it*  application  give*  pain.  I  auppoto 
"  V.  J.  B."  knows  that  there  are  person*  who  oan 
go  with  Impnuity  amongst  persons  who  are  infler- 
Ing  •from  some  of  the  most  fearfully  contagion* 
dUeascs  without  being  attacked,  but  thi*  doss  not 
prevent  tush  person*  conveying  the  germ*  of 
limit  to  other  person*  whose  aystema  are  more 
liable  to  contamination.  There  are  psrsotl*  who 
are  pre-diapoaed  to  osrtaln  ilia  ea  ana,  and  who  would 
be  stricken  down  by  the  merest  contact  with  a 
person  suffering  from  diaesse,  whilst  there  are 
others  who  seem  impregnable  to  all  diiesse*.  I 
bsvs  answered  this  query  in  a  full  manner,  hoping 
that  the  few  simple  remedies  pnt  forward  may  hi 
of  use  to  Other  readers  of  the  "  E.  M."  besides 
"  V.  J.  B."— W.  H.  COPS,  Birminghsm. 

[666!4.]-Ob*J*HTmtory.  —  If   "No    Big," 
anmslent  space,  be  cannot  do  better  than  oonab  _.. 
hii  observatory  of  galvanised  corrugated  iron,  with 

*        ------II  off  " 


light  peaked  roof  arranged  to  loir  off  entirsly  aa 
>  •nnnarta  fixed  to  the  north.     Borne  time  ago  ' 
ilmple  observatory  built  after,  this  fashlcv 


had 
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and  find  it  exceedingly  convenient  and  satisfactory 
in  all  respect*.  Description  as  follows  :— Floor  of 
concrete;  dimensions  of  building,  10ft.  by  10ft.; 
walls  Oft.  high  ;  roof  *  light  wood  skeleton  flame 
covered  with  Willetden  psper  and  lopported  by 
fonr  grooved  icon  rollers  running  on  light  rails 
sunk  in  wall  plate ;  door  at  south  aid*,  opening 
.full  wldlb  of  otssrvaUiry.  I  in  alone  rough  sketch, 
A  A  A  A  are  supports  for  roof  when  rolled  oil ;  B, 
door  facing  south  ;  C,  lection  thawing  rollers  to 
run  roof  on  to  support*— V.  N, 

[666B2.]— Blectrlo  Belli.— I  send  herewith  a 
■ketch  showing  two  ways  in  which  700  can  con- 
nect the  wiret  on  the  table-legs  with  those  on  the 
door.     In  Fig.  1  the  wires  down  the  leg  terminate 


is  desired  to  cunnc 

lie,  the  plugs  (a«)  are  ii 

aertedin(U),  but  when  ths  table  it  to  be  move, 
or  connection  is  not  desired,  the  plugs  are  will 
drawn,  and  can  be  placed  in  two  holes  drilled  i 
tie  table-leg.    In  Fig.  2  ■  twin  wire  is  used  dorr 


Ft C.   Q-. 


the   leg,  terminating  in   the  ebonite   plate    (a), 
-which  has  a  strip  of  brass  (.  <?)  fastened  each  side. 


£1  It')  fattened  intiiie.  The  wires  are  connected  up 
y  placing  peg  (a)  in  the  bole  in  the  floor,  which 
causes  the  plates  (fs)  to  make  contact  with  the 
springs.—  fc".  C.  ALLSOPP,  Brighton. 

[66530.]— Electric  Bell*.- Fuller  information 
is  necessary  as  to  mode  of  connection  and  require- 
ment*.—W,  Pbbhen-Maycock. 

[05530.]— Electric  Bella.— It  is  not  possible  to 
say  definitely  what  it  the  matter  with  these  bells 
from  the  information  furnished.  The  connections 
are  evidently  crossed  somewhere.  If  "Amatenr" 
will  look  at  Fig.  67  in  "  Practical  Electric  Bell 
Fitting,"  he  will  tea  how  his  bells  should  be 
arranged.  If  he  is  nut  able  to  put  bis  bells  right 
then,  and  will  send  rough  sketch  of  bit  connection-, 
I  shall  be  pleased  to  pointout  the  mistake.— F.  C. 


[65532.]— Electric  Bella.- Flexible  wires  are 
in  general  a  nuisance.  Having  wires  already 
fixed  totbe  table  legs,  yea  eonld  not  possibly  do 
better  than  provide  metal  castors,  the  wires  in  the 
floor  terminating  in  neat  brass  plates  screwed  down 
over  carpet,  say  2in.  square,  or,  better,  cireulnr. 
The  weight  of  the  table  will  insure  continual  aud 
effective  contact.— W.  PEBHES-UAVCOCK. 

[65546.1— Pield-Mennet  Winding.-*.:-.  For 
dynamo  field-magnets  tba  total  diameter  of  tbe 
wonnd  coil  should  not  exceed  twice  the  diameter 
of  iron  core.— H.  H,  E,  Electrician,  Torquay. 

[ 6664 7. ]  —  Poles  of  Dynamos.  —  Yet,  there 
mutt  be  an  open  space  between  the  two  poles  of  a 
dynamo.— U.  H.  B„  Electrician,  Torquay. 

[65548.]  — The  Mint. —  Tbe  prinoiple  (not 
theory)  of  tbit  machine  is,  that  the  balance  docs 
no  work.    Tbe  work  is  done  by  a  revolving  shaft, 

or  other  article  to  he  weighed  is  placed  un  pan  of 
balance  while  fixed  at  rest,  the  balance  LciiiK  Uu.-n 
released  by  the  mechanism  remains,  if  weight  he 
correct,  level,  but  rites  or  falls  if  weight  light  or 
heavy.  In  ihe  latter  oases  a  pendant  or  arm  of  the 
balance  gets  in  the  way  of  the  higher  or  lower  one 
of  two  triggers;  that  one  being  then  pulled  by 
aotiun  of  cam  on  shaft  causes  the  delivery  shout, 
to  shunt  to  right  or  left,  thns sending  light  ur  heavy 
accordingly.  Correct  weight  is  not  thuuted,  since 
neither  trigger  it  pulled.  1  have  myself  constructed 
a  machine  on  this  principle  to  check  tbe  work  of 
boys  weighing  up  large  quantities  uf  goudt  in  lui. 
packets.— F.  Q.  LiL. 

[85563.1— Parrots  Affected  with  the  Gapes. 
—Garlic  it  an  excellent  remedy  fur  gapes  in 
chiaktna,  so  probably  in  til  other  birds.  1  give  it 
chopped  up  in  tuft  food  ;  lint  probably  11  parrot 
would  eat  tbe  green  leaves.— Kol  VAX. 

[66500.]— Drying-  Stove.— I  should  tsy  ubuut 
3001b.  of  coal  per  twelve  hours,  if  steam  he  taken 
from  a  boiler  of  the  size  mentioned. — Makikx- 


-The 


the  primary.     As  yon 
at  resistance  placed  il 

i'li.j  pin 


In-  i;L-ul.ir.,-..l  fir.;]]   il.dl' 

>ondary.  Wind  the.  Sin. 
by  Jin.  core  with  twu  layers  of  .\u.  K  fur  primary, 
and  about  601.  of  No.  30  silk-covered  wire  for 
■eoondary,  and  with  a  two-cell  chromic  battery  yon 
■odd  get  about  a  4in.  spark  if  you  have  a  good 
6— II.  U.  Is.,  lklactrioian,  Torquay. 


[60662.1  —  Working  Printing  1 
Fnctiun  clutches  are  no  use,  but  eoae  ; 
Why  Dot  have  pulleys  on  the  shaft  an 
belt?  Cone  pulleys  are  risky  in  pria 
there  i*  a  guide  to  prevent  the  belt  tr»' 
Practical  Prixter. 

[65663.1  —  Telephone "  Appliance 
sketch  of  telephone  stand  as  used  in 
rooms  of  the  principal  telephone  cotnpi 
telephone  is  held  by  swivel  joint,  whict 


by  suitable  fastening.     If   yon. 


held   i 


iketoh  drawn  to  tile.— H.  H.  E_ 
W.C.  and  S.W,  Telephone  Company,  1 

[66504.1— Dynamo.— The  aire  si 
state  would  not  light  more  than  four  fr- 
et the  most.  State  how  many  lamps 
to  light,  and  I  will  tend  sketch  of  1 
dimensions  that  would  suit  you. — H. 
trician,  Torquay. 

I  esses.]— Water  Power. — The  wei 
being  62  61b.  per  cnbio  foot,  and  tb< 
foot-pounda  in  a  horse-power  being  3 
have  to  do  it  to  divide  62'5  by  33,000  1 
oomtant  -0018)2.  at  given  by  Mol. 
others.— T.  C,  Bristol. 

[655651— Water  Power.- In  full  I 
is11-'.'1  "  lJ--.  But  you  will  always  ( 
over  33,000  in  any  case  yon  are  r 
G.  Ii.  Moletworth  simply  divides  62- 
and  multiplies  it  by  tbe  cubic  feet  per 

-  L    - 1,  62'4  being  weight  of  lib.  of  < 


well  t 
of  inel 


1   ths  j 


-a  a 


tamiugton. 

[65667.]— loe  Cream.— Freezer*  s 
lino  and  pewter.  Machines  havea  ttu 
on.  A  simple  plan  of  making  fressil 
it  the  following :— Obtain  a  tin  or 
which  must  be  perfectly  water-tight, 
in  a  pail  or  tm all  tub  sufficiently  large 
a  tpice  of  JJiu.  all  round  tbe  tin  for 
Pack  the  latter  in  oiotety,  and  rt> 
quickly.  In  the  oonrte  of  fifteen 
cream  will  thicken  and  freexe  at  the 
should  bs  tc raped  nit  and  the  tin  again 
the  oonrte  of  about  half  an  hoar  the  a 
be  fairly  hard ;  but  much  depend 
weather  and  the  amount  of  salt  need 
salt  used  the  quicker  it  freezes.  A) 
silt  to  four  parte  ice  is  a  qniek-freei 
See  advertisement  column  for  pai 
making  cream,  ic— L.  BREWER,  3, 
Manor -park,  E. 

[06571.]— Shocks  from  a  Basin  1 
Place  a  metal  bowl  or  basin  on  t 
mahogany  pudental,  or   a  dry,  well-pc 


Lay. 


itof  xi 


pedestal  or  table,  where  the 
stand  who  attempts  to  take  the  coin. 
join  the  other  terminal  of  the  coil  W 
plate.  When  a  person  standing  or 
attempts  to  take  the  coin  from  thel 
complete  tbe  circuit,  and  unless  hit  hot 
be  remarkably  dry  and  non-conduct 
receive  a  amart  shock. — S.  BOTTOM. 
[65  -.ii:;.]—  Telephone  Appliance, 
sketch  of  head  gear  invented  by  Mi 
firrington  and  myself,  sod  fs^sMW 
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e«ii  ago.  It  coruist*  of  a  light  steel 
:  plated)  which  holds  the  receiver  bj 
J  Y,  and  a  light  band  of  elastic,  X, 

head,  carrying  moit  of  the  weight, 
ing  boliis  the  receiver  to  the  ear.    It 

■ad  comfortable,  both  for  ladies  ind 
They  are  very  inexpensive,  and  can 
from  Messrs.  Emley  and  Sons,  New- 
,e.  We  ha**  alio  a  similar  holder  for 
ell  tubal,  officially  tested  and  approved 
■.— FftAXJC  Caws,  Sunderland. 
Jxygen— Bodies  Greedy  of.— This 
nit  too  clearly  worded.  Ware  I  called 
slate  a  Hat  of  chsmicals  which  have 
ivgen,  I  should  have  to  apeuif  y  several 
dies,  both  aimpla  and  compound,  be- 
"  s  metala  af  the  alkalies — potas- 
;j,._  — iinm,  lithinm,±o,— and 
...   redlining  agents,  each 

and  hydrokinone.  Were  liquid*  only 
definite  chemical  composition,  we 
with  caoodyl,  which  is  spontaneously 
;  bnt  if  miitnrai  are  to  be  specified, 
oportions,  I  am  doubtful  whether  the 
ola  met  of  the  "  B.  H."  would  contain 

,    BOTTOMS. 

Blue  Brinks.— There  an  several 
making  blue  bricks — by  using  the 
i  billy  left  after  oaleining  ironatona ; 
g  the  bricks  In  the  kiln  ;  and,  the  beat 
y  burning  them  bin*  by  nearly  melting 
ilphur  them  bine,  when  thebricks  in 
re  been  burnt  till  Lightly  vitreous, 
bam  olear,  then  Gil  np  the  firehole* 
a  slack.  Thie  method  will  aoon  make 
line— and  your  neighboora   black.— 

staining  Bookahalvoa.— A  very 
uy  Btain  can  be  made  by  dissolving 
tamarck  brown  in  a  pint  of  water  ;  or 
solved  in  French  polish.  If  it  ii  not 
lb,  adJ  a  little  mora  of  the  Biamarek 


Btainin*  Bookshelves. — A  good 
■in  ia  made  by  diiiolving  Sot.  ahellao 

of  naphtha,  and  adding  about  an  ounoe 
in*  ground  to  a  fine  powder,  the  qnan- 
egulited  by  the  depth  of  oolour  re- 
*r  applying,  let  dry,  and  than  give  one 
of  size ;  let  tbia  dry  thoroughly  ;  rob 

ma-paper,  to  get  a  imooth  surface,  and 

J.  RlCKCOBD. 
□Idorirts  of  Silver.— Iteduoe  to  metal 
%  a  plats  of  line  and  slightly  aoidu- 
inlphurio  aoid.  Well  waab  the  reiult- 
jaolve  it  in  diluted  nilrio  aoid,  Alter, 
pitate  aa  chloride  with  oommon  salt, 
le  ppL  chloride,  and  reduce  to  metal 

The  metallic  ailver  moat  now  be 
rashed   with  dilate  sulphario  aoid  to 

ea    of   sine,    afterwarda    with  water. 
iOW  be  fated  in  ■  carbon  crucible,  and 
"  "    '"'        If  carefully 


□hlorlde  of  Stiver.— Place  a  larg* 
eible  on  a  good  Ere  (with  a  blower) 
b*  raiaad  to  a  white  heat.  Mix  your 
I*  with  twioe  it*  weight  of  saltpetre 
veigbt  of  wood  charcoal.  Powder  op 
r,  a*  aa  to  insure  perfect  mixture, 
xnoibl*  i*  red-hot,  throw  in  it,  a  tes- 
,  time,  the  mixture.  It  will  deflagrate 
a,  producing  interne  heat  each  time. 
)  addition  rapidly  after  each  deflsgra- 
the  powder  haa  been  projected  into  the 


ie  beat  may  then  b*  pushed  to  white 
ailver  be  required  in  thr  *—  ' 
■ot,  the  crucible 


a  form  of  i 


[65580.1— I 
•ould   only 


Gas-Knjrine. -  -If  "  Somersst  Lad  " 
would  only  pnt  hie  query  in  a  more  definite 
manner,  one  could  anawtr  it  straight  off ;  a*  It  ia,  I 
oan't  tall  what  type  of  engin*  he  ia  inquiring  about, 
whether  oompreaalon  or  uoa  -  oompreuion.  To 
obtain  the  quantity  of  gaa  (if  the  former),  calculate 
the  oubie  capacity  of  the  cylinder,  with  the  piaton 
at  the  and  of  out-etroke,  and  divide  by  nine  or  tell, 
Ei»  that  ia  the  proportion  of  the  charge  (aee  reply 
Bo603  lait  week),  multiply  by  the  number  of 
explosion!  per  minute,  apeed  about  160  revolution* 
per  minute,  power,  theoretically,  -9728H.P.  If  a 
non-oompr**sion  engine,  take  the  capacity  of 
cylinder  at  jrd  or  $tha  of  the  atrok*,  aa  that  ia  the 
nana!  point  of  ignition ;  but  why  adopt  »noh  a  abort 
stroke?  It  ia  unreasonable  in  a  non-oompreeaion 
engine,  being  quite  opposed  to  the  principle  of  the 
gas-engine,  whieh  ii,  that  the  more  rapidly  tba 
heat  of  the  exploding  gaaaa  ia  converted  into  the 
work,  the  mora  economically  will  that  work  be 
done;  in  the  non-compreaaed  engine  thia  end  ii 
obtained  by  the  long  stroke  inonaaing  the  apeed  of 
piaton  daring  the  expansion  of  the  gas**,  and  in  the 
oompreaalon  engine  by  oompreailngthegsaea  before 
exploding.  Don't  run  away  with  the  idea  that  a 
very  heavy  fly-wheel  ia  any  advantage  ;  of  oourae, 
it  ia  naoeaaary  to  have  the  wheel  heavy  enough  to 
i tote  up  the  energy  developed  by  the  explosion,  and 
to  distribute  the  same  evenly  end  steadily  ;  but  it  i* 
possible  to  have  the  flywheel  heavy  enough  to 
absorb  all  tbe  power  of  engine  in  overcoming  the 
inertia  of  flywheel.  Power  of  non-compressed 
engine  of  eiie  named  ihonld  be  about  jtha  man- 
power at  120  revolution*  per  m  in  ate,  bnt  it  would 
depend  on  the  arrangement  on  fitting,  of  engine. — 
Esgixebe,  SL  Mary  Ch,  Torquay. 

[66533.]  —  Aooumnlator. —  Suppose  yon  ran 
your  ID  lamps  in  parallel,  tbe  resistance  will  fall  to 
B'2  ohms,  or,  allowing  for  leading  and  Ion,  lay 
10  ohma.  Bach  lamp  will  absorb  about  one 
ampere,  and  a*  yon  want  to  ran  the  lamp*  for 
three  hoars,  your  accumulators  moat  be  capable  of 
giving  at  least  80  ampere-hours.  Now  every  square 
foot  of  "  poaitive  "  aurfaoe  ia  a  well-made  accumu- 
lator is  equal  to  a  little  over  six  ampeTe-houra. 
Hence  five  oells,  each  containing  leaden  plate*, 
the  positive*  of  which  present  Siq.ft.  of  *nrface, 
will  do  the  required  work,  if  coupled  in  aeries.  If 
home-made,  tbe  cells  need  not  ooat  more  than  10a. 
each.  Bee  ray  book,  "  Electrical  Instrument 
Making  for  Amateur*,"  for  farther  details  on 
accumulator  ranking.— S.  BOTTOMS. 

[6*68-1.1— Gas-Bntttne*.— The  ignition  by  elide 
woald  not  make  any  noiae  at  all ;  one  certainly 
cannot  say  that  of  tba  flap-ignition  arrangement. 
I  know  of  small,  non-oompression  gas-engines 
which  work  silently ;  bnt  I  am  not  at  liberty  to 
aay  more  at  prreent — probably  you  may  hei 
them  "  a  little  later  on.  Oue  pstsnt  ef  the  "  O 
If  I  mistake  not,  expire*  thia  year. — Engin  ttrn, 
St.  Mary  Ch.,  Torquay. 

[6*586.]  —Damaged.  Piotni*.—  If  "Auld 
Reekie'' will  take  oanvaa  o3  stretcher,  then  oat  a 
piece  of  oanvaa,  aay,  Sin.  larger  each  way;  than, 
with  some  hot  gloe,  not  too  thick,  and  wall  cooked, 
take  a  brush  and  go  over  the  picture  with  it; 
unite  the  two  a*  quickly  aa  possible,  and  rub  well 
down,  commencing  from  the  middle  and  working 
oat  to  the  edges.  Hsve  a  warm  smoothing  iron 
ready,  and  go  over  the  back  on  a  flat  surface,  and 
von  should  make  a  good  job  of  it.  Any  other  way 
Would  be  a  botch,  of  course.  The  picture  will  re- 
quire toaching-up  by  an  artist.— B.  G. 

[65*86.] — TJamai-ed  Plotnxe. — Lay  the  picture 
face  downwards  on  a  olean  marble  or  glass  slab. 
Cat  a  atrip  of  itout,  unbleached  calico,  a  little 
longer  than  the  rent,  and  about  2in.  wide.  Dip 
thia  in  thin,  hot  glue.  Bring  the  edges  of  the  tear 
as  closely  together  as  you  oan  from  the  back,  and 
lay  tbe  prepared  strip  over  tbe  rent,  inch  by  inch, 


firmly  with  th<  finger*  with*  rubbing  motion.  Bear 
up  and  allow  to  dry.  If  yon  are  an  artist  yon  oan 
paint  in  any  portions  that  are  missing ;  if  not,  get 


i "  Otto,' 


some  one  to  do  this  for  yon,  and  the  rant  will  be 
iiuuotioaeble.  I  apeak  from  personal  experience.— 
S.  BOTfONR. 

7.1— Flute.— I  oousider  Carte's  1867  patent 
the  beet  flats  in  existence,  and  should  reoommend 
ebonite  with  thin  head.  The  ordinary  price  is  18 
guinea* ;  bnt  I  believ*  the  thin  head  is  an  extra. 
— SM. 

[6*587.]— Unto,— Please  read  my  description 
of  ! ,  ■  im  flutes  now  appearing  in  these  page*,  an-1 
you  will  then  be  able  to  farm  an  opinion  ;  out  f( 


factory.  With  a  good  embouchure  ailver  ia  the 
best  material ;  bnt  how  few  players  have  this  I — 
Vulcanite. 

[i:  .."'Hi.]— Bruunelled  Iron  Signboard*.  — 
Tha  plant  required  for  making  the  above  consists 
of  a  muffl*  or  box-kiln,  with  bats  or  shelve*  in  it, 
and  fitted  with  a  hinged  door  or  doors,  colour- 
grinding  mill,  and  nteniils  to  hold  the  colours.  A 
muffle,  or  email  kiln,  or  quarri**  to  build  a  kiln, 
may  be  bad  from  almost  any  makers  of  firebricks. 
The  milli  for  grinding  colour*  are  mads  by  Messrs. 
::■■!,  engineers,  Bnralem,  Staffordshire ; 
rlsttwy  and  Arnoux  Bros.,  California  Works. 
Stoke-on  -Trent,  Staffordshire.  There  are  several 
method*  of  applying  the  enamels.  Yon  may  mix 
the  enamel*  fa  paint,  with  fat  limeed  oil  or  Venice 
turpentine,  thinning  with  ipirit*  of  turpentine, 
and  applying  Ss  paint  (not  boiled  linseed-oil  and 
dryers,  _plsa*e)  ;  or  making  the  enamels  into  * 
thick  slip  with  water,  and  floating  the  signs  with 
it,  allowing  the  enamel  that  forma  the  ground  to 
dry   before   putting   on  the  letters  or  pattern ; 


on  of  the  enamel  will  require  a  little  practise. 


[tw.ns.j— To  Mr.  Bottons.— To  work  onttbess 

es  koi  i nations  in  full  would  ooonpy  a  good  column 
<>f  the  English  Mechanic.  Yon  oan  get  the 
replies  to  these  on  application  to  the  secretary  of 
the  Science  and  Art  Department,  S.W.  I  will, 
however,  put  yon  on  the  right  taok  to  answer  them 
,■■■;[.  A  unit  magnetic  field  ia  eat  np  by  a  unit 
current  whan  one  oantimetra  from  tbe  centre  of  the 
field.  Che  intensity  of  the  magnetic  field  inures*** 
with  tbs  ampbr*  tarn*.  The  effeott  are  inversely 
as  the  squares  of  the  diatanoea.  Yon  will  fine  this 
matter  fully  explained  at  pp.  20S  and  209,  also  2S2 
to  285,  of  Thompson'*  "filamentary  Lanon*  In 
Kl.ctridty   and   Magnetism,"    1887    sditlon.— S. 

i*.]— EowLeei.  -If  you  are  a  man  of  any 
means,  aonault  at  ono*  a  good  medioal  man,  who 
nil;  (rovide  tba  child  with  properly  fitting  and 
jninted  irons,  and  give  her  lime-water  sod  other 
nodi  capable  of  supplying  tba  want  of  lime  in  the 
bones.  If  your  mean*  will  not  allow  of  this,  go  te 
one  of  the  London  orthoprsdio  hospital — say  tit 
City— or  the  National  Orthopcedic.  Get  advice 
there,  with  the  neoaiaary  instrument*.  Fallow 
tbe  advice  g'T*n[  end  let  the  child  wear  the  irons, 
and  you  wiU  have  no  reason  for  regret.— S.  BOT- 


I  i;.".,v.<8.1  —  Tension  on  Belts.  —  6H.P.  - 
l-i-i.'..'ii..ft.-lb.  .-.  H.P.pnU-  185,000  -^  860.  Tbs 
ratio  between  tension  on  slack  aide  and  tight  lids 
may  be  expressed  by  f  c '" 


on  tight  aide  ■<  472  x  (j-?-,)  -   9-141».     Ton 

can  *ily  aee  thia  last  formula.  Tanaion  on 
driving  aide  =  initial  tension  on  band  +  H.P. 
pall.  Tension  oa  elaok  side  =  initial  tension,  the 
csxol  R  between  thee*  two  —  R,  a*  found  above. 
To  take  an  example :  H.P.  pull = 721b.  angle  of  con- 
tact  =   80°  .-.  a   ^-    =  -232,0  =  '»;  then  B- 


„-3  x-!22x  2n 


-    27182  *"    >l'523wntio 


litial  tension  and  1-522  represent*  total 
.-.  1«R  -  1  represents  HJ>.P,  and  —^4" 
m  ratio  between  earn  of  the  two  and  H.r.P,  to 
total  pull  on  tight  aide  -   ^'-'    x    72   -   2101b. 


The  initial  tension  of  oourae  =  310  -  72  =  lSSlb- 
bnt  belt  mutt,  of  oourts,  be  strong  enough  to  atand, 
the  two  together.— K  so  I  she  K,  Goran. 


•6.]— sananltudea    of     Fixed    ■tax*,— 
Sinos  the  stara  present  no  dstenainate  discs,  hot       -J 
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r  hid  a  star  through  ■  telescope,  or  he 
would  never  hiys  written  bit  query.— SM. 

[65599.]— Water  Tank.— Yon  cannot  End  better 
advice  than  Anderson V    Stick  to  it. — P.  Caws. 

[65601.]— Prejaeorvln*;  Salt  Liquor.— Impos- 
sible under  th*  condition*  iiamed,  unless  dosed  with 
an  antiseptic. — SM. 

[65603.]  — Galvanometer*.—  Such  en  instru- 
raant  it  uaeleu  for  directly  indicating  voltagee; 
though- with  additioaal  external  reeietanoe,  and 
deflections  not  exceeding,  say,  IS  degree*  of  arc,  you 
oould  compare  one  or  more  voltages  with  ■  standard 
of  B.M.F.  Bat  being  limited  to  euoh  email  de- 
flection!, the  method  is  to  alt  purposes  imprac- 
ticable.—W,  Pebbek-Maycock. 

[65603.]— Galvanometers  and  Volta.— In 
theta  instruments  the  fine  wire  soil,  or"  intensity," 
haa  a  resistance  of  abont  BOO  ohm*.  Heuoe,  it 
may  be  need  for  measuring  the  voltage  of  batteries 
np  te  abont  iix  volte  without  mnoh  error.    Tu 

Bade  it  for  enoh  a  purpose  70a  will  need  ik  good 
tniell  oelle.  Coapie  np  one  with  the  "  intensity  " 
terminal — say  yon  get  ■  deflection  of  10°,  Since 
the  E. M.F.  of  the  Daniell  ia  a  little  over  one  volt 
(1-079),  you  may  mark  10°  ai  one  volt.  Now 
couple  op  two  Danielle  in  aeries  on  to  the  same 
termlnala.  Note  tbii  deflection,  and  call  it  two 
volt*.  Proceed  in  like  manner  until  you  have 
added  on  all  lii  cell*.  Your  reading*  will  be  volts, 
correct  to  within  6  per  cent.— S.  BOTTOSB. 

[6W04.]— ■Uotria  Circuit.— Yon  might  employ 
Very  advantageously  a  email  transformer,  wound 
with  very  ooana  wire. — S.  BoTTOKE. 

[G5604.]— Blootrio  Circuit.— If,  u  I  infer, 
your  lamp*  are  in  parallel,  wbat  is  to  hinder  your 
joining  np  bell  circuit  to  +  end  —  loads,  inserting 
required  reiiatance?  Besides,  yon  mnit  remember 
that  transformer*  in  ordinary  transform  altercate 
currents  into  alternate  entrant*  of  higher  01  lower 
potential ;  so  that  even  if  your  dynamo  ia  alternate, 
the  bell  will  not  ring.  Certainly  there  are  trans- 
formers converting  alternate  into  direct  inter- 
mittent, but  they  ere  oompli  •  * 
N-M 


and  action.— W.Pebben-1 


;k,  A.S.T.E. 


[65606.]— Motion  In  Wire  Helix.— To  Mb. 
BOTTONE.—  Thfl  contraction  of  the  helix  during 
the  passage  of  tht  current  was  In  ell  probability 
caused  by  the  attraction  of  the 
Thi*  property  ia  well  known,  a 


d  by  the  attraction  of  the  parallel  a 
ti*  property  ie  well  known,  and  made  ui 
e  form  Of    content- breaker  under  1 


.  e  of 

"Roget'e  vibrating  epiral.'1— 8.  BOTTONE. 

[G6608.]— Battery.— There  is  none  that  will 
give  yon  so  little  trouble  or  so  little  expense.  Yon 
might  use  the  Poller,  but  where  yon  now  require 
10  cell*  yon  would  need  20,  and  still  the  zinc*  will 
oonaome  rapidly  if  left  in.  Or  yon  might  use  the 
Deniell,  bat  yon  would  need  at  least  24  gallon 
colli ;  ao  that  I  cannot  advise  a  change. — S.  BOT- 
TOMS. 

[66610.]— Dynamo.— To  Mb.  Bottoms.— It  ie 

elmott  impossible  to  advise,  without  knowing  more 
abont  the  machine.  But  I  may  point  oat  that  if 
thi*  1*  connected  a*  a  series  machine  the  reiiatance 
of  the  wire  on  the  field-magneta  is  much  too  great, 
aince  71b.  No.  18  -  4-83  ohms,  while  the  armature 
resistance  1*  only  1816  ohm.  Now,  71b.  No.  14 
would  hive  given  far  better  results.  Try  whether 
'  the  wire*  on 
_  ..'his  will  rednoe 
Be  careful  *o  to 


machine  runs,  when   coupled  np  to  battery  a*  a 
motor.      Thi*    machine    ahonld     give    Mc.p. — S. 

Bottoms, 

[66612.]— Batteries  for  Bleotro-platlne;.— To 
8.  BOTTOSB. — Yon  cannot  do  better,  if  you  are 
going  to  use  batterlea,  then  to  get  half  a  dozen 
qusrt-aiie  Smee*.  You  will  not  need  them  all 
coupled  together  except  perhaps  in  "  starting  "  the 
nickel  castings.— B.  JiOTTOKE. 

[66618.] —SaBneto-BIeotrio  Jfnonliie.- To 
Mb.  Bottom  u.— In  all  probability  the  defect  is  in 
the  little  spring  that  presses  on  the  movable  epindle. 
It  should  only  jut  clear  it  when  the  flattened  por- 
tion* of  the  spindle  are  under  it ;  but  should  press 
lightly  on  it  at  the  other  time*.  See  that  no  oil 
lie*  on  the  spring  on  ipiodl*.  The  bobbin*  should 
jut  clear  the  pole*  of  the  magnet*.  The  current 
11  set  np  by  the  inductive  effect  of  the  magnet* 
upon  the  bobbin*.  You  will  find  full  explanation 
a*  to  thi*  machine  in  "  Bleotrical  Instrument 
Making  for  Amateur*,"  for  which  eee  Sale  Column, 
under  the  name—  B.  BOTTOKB. 

[65614J— Blootrio  Lighting.— To  MB.  BoT- 
TOME—  Your  battery  will  have  an  B.M.F,  of 
about  34  volt*.  Hence,  a*  a  good  lamp  require* 
about  '75  of  an  ampere  to  light  it  well,  you  can 
select  among  the  following  arrangement*  and 
amdJe-jfOwem    of  lamps?      Either    one  lOc.p.  of 


or  sit  2  ia  p.  lamp*  of  abont  four  ohm* 
resistance,  also  arranged  in  scries.  Although  it 
would  be  possible  to  run  lamp*  in  parallel,  yet  the 
battery  would  run  down  mnoh  more  qniokly. 
No.  16  wire  would  do  very  well.— S.  Botto.se. 


.g.,    Roaooe    and    Sahorli 

[65616.]— Polarisation.  —  " Young  Analyst" 
hid  better  study  the  description  of  the  Biot 
polariscope  given  in  GanoL  It  would  take  too 
ranch  space  to  describe  the  instrument  properly, 
and  a  diagram  would  be  indispensable.  If  he  ha* 
any  difficulty  in  understanding  Ganot,  I  will  be 
glad  to  help  him.— Wm.  JOBS  Gsev,  F.C.S., 
Analytical  Chemist,  Neweastle-on-Tyne. 

[65618.]  —  EntOrnOiOB-toal.  —  Certainly;  there 
are  hundred*  of  such  books.  A  very  excellent  on*, 
coating  only  one  penny,  is  "  Order*  of  Insect","  by 
W.  F.  Kiray,  published  by  Swan  Soaaenaohien 
■nd  Cii.,  London.  '  For  the  Lepidoptera,  both 
-)iarnn  end  Nocturnes,  I  believe  we  have  no  work 
o  beat  Staiuton't  "  Manual  of  British  Butterflies 
.nd  Moths."— S.  BOTTOME. 


..     .  —  — ,.  'Hi 

iraliet'*  Library, '  a  series  of  volume*  with 
coloured  illustrations,  each  volume  devoted  to  1 
genu* — m  Coleoptera,  Lepidoptera,  4c,  4o. — and 
■old  separately,  published  about  the  same  period, 
and  which  aided  me  greatly  when  collecting  apeoi- 
meut  in  England  while  working  with  a  naturalist 
who  we*  corresponding  with  "  Curtis." — Eos. 

[66621.]— InottndeaoBnt  Wire.— It  requires  at 

est  20  amperes  of  current  to  incandesce  Gin.  of 
platinum  wire  No.  22  gauge.  Hence,  suppose  you 
—  command  a  current  of  SO  to  26  ampere*,  you 

jht  make  a  coil  of  about  12in.  of  platinum  wir* 
(No.  2-2),  over  which  the  beaker  should  atand,  not 
1  ■■—  "  it  in  cloee  proximity.  But  you  will 
le  jen  ne  vaut  pat  la  ahandelle.— S. 
BOTTONE. 

[65621.]— Inoandeaoent  Win.  —  I  cannot 
exactly  eee  any  means  of  heating  liquid  effectually 
except  by  aotually  inserting  wire  in  liquid,  and 
that  may  be  an  objection.  Certainly  it  is  most 
effective  in  action.  Experimenting  with  some  arc 
lamps,  I  wisned  to  insert  torn*  considerable  reeiet- 
anoe in  circuit,  about  20w.,  and  for  this  purpose 
wound  a  helix  of  oottou-oovered  German  silver 
ibout  No.  20.  This,  in  air,  would  immediately 
fused  up  f  B.M.F.  abont  90  v.)  ;  inserted  in 
an  ordinary-aiied  pail  of  water  it  actually  caused 
it  to  boil  in  about  half  -en-hour's  time.  G.8.  wir* 
would  be  best,  and  E.M.F.  depending  on  gauge  and 
length,  and  these  on  aire  of  vessel. — W.  PBBBEN- 


with  this  battery.  Applegarth'e  Leolsnchc  presents 
leas  internal  resistance  than  the  ordinary  power,  so 


[65623.]— Photography.—  Cannot  understand 
yonr  getting  blister*  if  you  n*e  good  paper  and 
chemicals;  never  had  suah  an  experience  myaelf. 
Try  the  addition  of  a  little  alcohol  to  a  portion  of 
yonr  toning  bath  a*  an  experiment,  ana  see  that 
the  toning  and  fixing  bath*  are  not  too  hot.  The 
addition  of  salt  or  ammonia  are  just  the  thinge  to 
cant*  the  trouble,  I  should  think. — WALTER 
POTTEB. 

[66623.]  -  ■  Photo  graph  v.— "  Liverpool  "  ha* 
exhausted  almost  all  the  known  means  of  avoiding 
blisters  on  his  print* — viz.,  salt  in  the  washing 
water  and  ammonia  in  the  hypo.-  and  also  changed 
cften  hla  make  of  paper.  Aa  it  i*  almost  always 
the  double  ulbomenued  paper  which  blister*,  I 
would  recommend  him  to  try  the  single;  also  to 
fume  the  paper  in  an  ammonia  box,  aa  many  pro- 
fessional* do.  If  that  does  not  do  he  ahonld  give 
up  albumaniaed  paper  altogether,  and  take  to 
"matt  aarfaoe,"  which  is  the  fashion,  at  any  rate. 
There  mnst  be  somethiog  in  the  water  or  atmo- 
sphere prejudicial. — D.Sc.,  Plymouth. 

[0662B.]— Blister*  on  AlbumenUed  Paper. 
—The  causes  of  these  are  various.  First,  paper 
mad*  with  inferior  albumen ;  second,  water  con- 
taining much  sir  in  suspension  ;  third,  bud  water, 
containing  much  carbonate  of  lime  held  in  solntion 
by  carbon  dioxide.  If  the  paper  it  at  all  acid, 
carbonic-acid  gas  ia  given  off  in  the  texture  of  the 
paper,  especially  in  hot  weather.  Preventives ; 
Avoid  the  use  of  stinking  papers  ;  use  water  which 
has  been  boiled  and  cooled  to  begin  the  washing  ; 
let  the   washing  water    be  at   cold    as    possible. 


bleaching  p 


toon  aa  Geo.  E.  Davia,  a 

.ps  the  most  exhatutiV' 

which  appears  at  p.  136,  No.  344,  fui 
'  371.  This  ia,  however,  too  long  for 
1  it*  entirety ;  but  the  following  e: 
ith  ■  mention  of  other  method", 
ltercet  to  "Paper."  In  the  first 
ecesaary  to  make  np  a  standard  soluti 
hyposulphite  of  tuoh  strength  thai 
cent) metre  shall  be  equal  to  000 
chlorine.    This  may  bi 


some  pure  1 


Remedy:  Prick  the  babble*  from  th 


0  let  0 


:   the 


drying  oft.— 5.  BoTTOSl 

[66626.]— Oeomatry.— Any  work 
solid  geometry  give*  the  definitions  1 
of  liuea  and  plane*.  One  of  the  best 
but  I  don't  remember  its  publisher  c 


■       ,    . 


.mples 


soning,  t 


If  "J.  S.  C."  is  inclit 
ry  to  do  the  third  pro 
book,  adhering  strictly  to  Euclid,  an 
full  construction.  —  WM.  JoiIJf  (i: 
Analytical  Chemist,  Ncwcastle-on-Ty 


fore 


uating  tt 


it  of  a 


sublimed  ll 


id  dissolvi 

water  along  with  lHgr.  of   poteasic  tut 

thoroughly  dissolved,  make  up  to    1 

addition  of  water.    Now  dissolve  2iit 

hyposulphite  in  I  litre  of  water.     Tu  > 

degree  uf  purity  of  thie  salt,  10  cubit 

of  the  above  described  iodine  solution 

measure  glass,  and  soma   of  the  I 

ution  added  gradually   until   the  c 

1  iodine  i*  nearly  gone.    A   few  0 

rob  paste  may  now  be  added,  whit 

intense  blue  along   with  any  frei 

sent.     More  hyposulphite  solution 

__itioo*ly  added,  until   the  blue  colui 

discharged.    Notice    the  number  of 

metres  required  to  produce  this  result. 

standard  solution  of  hyposulphite,  th 

cubic  oentimblree  mnst  be  made  up 

addition   of    water.      Suppose,  for  ei 

cubic  centimetres  of  water  would  I 
"  e  this  np  to  10  cubic  oantimetrei 
cubic    centimetre*  of  onr  hypo*: 

,  along  with  16    cubic    centimetr 

would    give   na    1,000    cubic   centu 

"  indard   hyposnlphite  solution,  each 

>tre  of  which  ie  equal  to  0  003ii 

ohlorine.    To  ua*  thit,  1  gramme  of  tl 

powder  to  be  tested  (previously  weli  a 

obtain    uniformity  J    is    0  are  fully    aw 

weighed  out.    It  is  than  robbed  up 

with  about  J  of  *  litre  of   water,  along 

3  gramme*  of  potassio  iodide.    It  ia 

ferred  to  a  beaker,  and  rendered  acid 

of  about  40  oabio  centimetres  of  . 

.     A  little  thin  starch  paste  added 

fluid  will   give  an    intense  bins 

Drop  by  drop  from  a  burette  the  ttaod 
of  hyposulphite  of  soda  is  added,  uati 
iplstely  decolourised.  Then 
s  to   note  carefully  the  exaet 

entimctres  of  standard  hypost 

tion  employed  to  produce  thie  effec'.  1 
— iltiplied  by  00356,  will  give  the  amir 
le  ohlorine  per  cent.  Another  methc 
employed  in  oonjunotion  with  the 
._ie,  ia  a*  follow*:  Take  00  grain*  of 
to  be  tested,  rub  up  In  a  mortar  with  1 
:ttle,  and  poar  the  dear 
the  alkalimeter ;  add  mora  water  to 
grounds,  and  proceed  in  the  same  asm 
alkalimeter  is  lull  to  the  graduation 
the  operation  is  properly  conducted,  all 
of  the  sample  will  then  be  in  soluliia 
ferred  to  the  graduated  tube.  Next,  Is 
of  ferrous  sulphate  roduoed  to  fine 
dried  between  blotting  paper,  and  dine 
2oa.  of  warm  water  acidulated  with  a  d 
ltriol.  Then  add  the  chlorine  sold 
drops  at  a  time,  to  the  iron  solution 


il  thi*  latter  0 


ought   i 


of  red  pruasists 
plan  is  to  drop  tl 
late  solution  on  a  whits  porcelain  p 
;lsss  .tirrsr  before  oomroencius,  asy 
ilaces.  When  th*  bine  colour  a  aol 
luced,  read  ofl  the  number  of  degre 
ilnnhinir  solution  used,  and  divine  if 
add  1  for  Ions,  and  yo*  have  1 


ma,  e.g.,  if  yea  have  used  66  hoadm 
lution  111  the  sdkalinAter,  you  will  get 
BUJ  +  1  -  Bli,  wSiih   Is   the  .tree 


32,  1888.  HKQLI3H  MECHANIC   AND   WORLD  0?   SOIENOg  I  NO.  1,213, 


percentage  of  ablorine,  it  contains,  A 
erf  generally  used  method  it  is  follows  : 
fin  grams  of  th«  bleach,  grind  it  well 
!  water  So  ■  mortar ;  transfer  it  to  a 
i  np  to  230  onbio  oentimetres  with  cold 
I  a  burette  with  the  solution,  and  run 
mljic  ronti metres  of  arsenions  said  min- 
ed with  indigo  sulphite,  until  the  bine 
cpliced    by  i  yellowish  brown.      The 

nubio  csutimotrea  need  to  effect  this, 
J  600,  gives  the  percentage  of  available 
The  arieniuoa  acid  solution  is  made  br 
13*59  gramma  of  pure    arseniona  acid 

centimetres  of  glycerine,  and  making 
m  litre  with    water.     For  loouricy  of 


-  Blowing-  Fan.  —  Cannot  "  Bl&ck- 
!  the  particulars  he  requires  from  the 

in  No.  1203,  p.  152,  of  April  13th  ? 
=  in  his  case  Sin.,  from  which  he  Qin 
ler  dimensions. — Mahibsbkbg. 

—  Qelatino  -  Bromide  Proceaaei, — 
>e  following :— A.  Nitrate  of  silver, 
ill.d  water,  2oi.     B,  Bromide  of  potas- 

Xelson's  No,  1  gelatine,  20gr. ;  dis- 


.ci'i  auj  ,™t 


P™ 


c  acid  and  witer,  30  minima.  U.  Iodide 
n,  Sgr. ;  distilled  water,  Jos.  D.  Hard 
Cgr. ;  water,  aeveral  ounces.  Begin  hy 
n  its  water.  When  it  has  swollen  and 
irougbout,  drain  off  all  the  water,  beat 
paralely  to  about  120' Fabr. ;  then  in 

idd  D,  stirring  coutinu- 


d  if  solved.  Si 

soluble  ml'tiT"  Add  f 


To  o 


.  pUt 


this   ii 


t  be 


s  bottle,  and  poured 
e  dart  room.     The  plates  are  then  pat 
'.— S.  BOTTONE. 

■  GelfitlQo  -Bromide)  Processes.— 
are  now  generally  coated  by  machinery, 
them  far  better  than  the  old  method, 
ortly,  u  follows  :  The  glass  mustlie  on 
level  table  in  the  dark  


id  on  witb  a  glaa 


1  left  t 


dry  quickly,  it  possible,  by  dried  air 
The  formula!  for  emulsions  are  legion, 
e :  (A)  Nitrat*  of  silver,  100  grains ; 
iter,  2ou.  (B)  Bromide  potassium,  S3 
[son's  No.  1  gelatine,  20  grains;  die- 
,  Hat.;  1  per  cent,  mixture  of  hydro- 
1  and  water,  30  minims.  (C)  Iodide 
3  grains;  distilled  water,  Jot.  (D) 
ne,  120  graini ;  water,  several  ounces, 
tine  is  will  soaked,  let  all  possible 
nred  off  D.  A  ind  B  are  now  heated 
f ,  after  whioh  B  it  gradually  added  to 
itint  agitation;  C  !a  then  added.  Heat 
sth  for  half-an-hour,  and  Btir  in  D, 
thing,     add    jo*,    alcohol.  —    B.fcjc, 

—  Retouching  Medium,  —  The 
■meat  is  a  reain,  usually  Venioe  turpea- 
ttaed  in  two  forms.  (1)  Dissolved  in 
or  (2)  dissolved  in  spirit.    In  the  first 


n  that  part  which  requires  retouohing. 
ma  sell  retouohing  medium  in  one 
ttles,  sufficient  in  quantity  to  last  an 
r  years.  For  my  own  professional  use  I 
which  is  sold  by  the  Autotype  Company, 
let.  It  "goes  on"  evenly,  and  gives  a 
ng  "  tooth,"— RKTOPCHsa. 
-SetouohlnK  Medium.— The  follow- 
itz  Lnehexdt'e  formula ;  Aloobol  300, 
>,  camphor  3,  castor-oil  10,  Venetian  tur- 

I  much  prefer,  however,  the  simpler 
"rosining"  those  parti  of  the  plate 
o  be  retouched,  such  a*  the  face  and 
in  take  a  lamp  of  rosin  in  the  left  hand 

gently  with  the  middle  finger  of  the 
a  tine  flour  of  rosin  has  been  collected 

then  rnb  gently  and  evenly  on  the  film, 
king  with  a  circular  motion,  then  duat 
erflnone  rosin  with  a  camel-hair  brush. 
Ind  now  that  the  penoit  will  "bite" 
Sc,  Plymouth. 


ir  to  the  qaeation  why  the  doratii 
be  100  years  in  man,  and  some  thin, 
limits,  a  liw  has   Men  enunciate 

retimes  the  duration  of  growth,"  Thus 
wtb  is  complete  about  20,  in  the  horae  a 

ox  at  fonr,  in  the  dog  at  two.  Thi 
le  duration  of  life  in  man  100  years,  i 
3,  tbe  ox  20,  the  dog  10. 

-  ■  '.:■  <:■-:  has  presented  to  the  Univei 
ibridge  the  botanical  collections  of  th 
Bnnbury. 


UNANSWERED    QUERIES. 


81J93.    Stamping  Ueti 


QUERIES. 


[05 83?.] -Model  Engine- 


—A.  Poor  Guild. 


[•ibiu.]- Washing    Composition—How   Is  t 

[.r.  ijjr.kmtto  iiuku  the  same— D.TanilLOVX. 
[61841.]— B mum  Call  -To  MB.  BottohB.— I  wi 


rWWTI    sfTllB  Ventll»tOrs.-Will  s 
»  the  but  way  to  out  pattern  lor  (he 

[«Wi3.]— Ontlery— What  hardening  m 
jl-JWisT.  ""     °  "*  °  ""  °[ 

[HHt.l-Pe.ra  ffln  from  01oth-rWhst 

[9SSU.T— KenchaL— What   eh! 
save  7-BSNB  CaJSaJ.IT*.. 
[«18S«.]—Vaon  tun.— Suppose  a 

t  LHt,  and  una  at  Jilt.,  w.'.at  vacu 

[8*8.7.] -OODJCS.—T  US     MreOtrl 

istant  lrom  me  vert.i  one-Iourth 
UMr,  sod  length  ol  the  1*1  uj  net 
[91819.]— Cooling   Oven -A  1 


[«*«w.]— Bocen  trio  Tumi  n».— Can  any  of  "onra- 
ell  me  a  gooS  and  lure  way  ol  turning  or  Icrepinjt   lumo 

:,.■:■;  j., .-...-.        TL.j  ..i..  ■■  I*.,;  i.-r    i   o;  .,-.-.  mil    .:»i-' 

jouldhavet*  do  stub  lot  exact  alike.    It  im'i  tool 
bet  will  jump  Inand  out  eboul  Jim.  in  about  *  re.,  ol 

i  most  be  certain  and  true  to  .Itie  Cm  one.— But  It  an  an 
IWMiFsffi 
[BS9M,]   —   Determination     of     Copter     by 


[iSSMt.]— Water- Motor.— Whit  power  conld  I  «t 
'rwual 


toco  dipped  In  aqoalortls.  but  onlj  not  a  rely  light 
yellow  lesnlt,  notLJeg  like  ma  original  oolour.  Alio 
what  lacquer  should  be  used  ?— Sim  KoK. 

[SSGli.l-OH  for  Oss-Ens-lnes— What  oil  should 
be  mad  (Ma  gas-engine  cylinder,  which  it  not  jacketed, 
and  whioh  oonaequentlj  noeoroes  very  hot  while  rnunlug  I 
Any  bard  grease  wonld  be  ohj  actionable,  as  tbe  engine 
whenooli  could,  scarcely  be  staitsd  !— CaLCKLua. 

[SS8I5.] -Electric    Qaa -Lighter .-I  have  one  ol 

4  tew  hours   1  nuitml  net  it  to  ppiri   ■.i-ishout  a   i-ij,.romt 
rttbbingl     Will  any  reader  tell  uie  how  to  remedy  thlaf 
— Elsotbo. 
[asaiB.l— Brazing  —Will  any  kind 


lbs 


[856*7.] -Im-nre-ved  Primary  Battery-  —  Will 

lr.  Bottom*  kindly  gtre    his  OHiulotl   as    to  tbe  merits  ol 
be  battery  described  under  the  above  beading  on  p.  900 

orlbed  hu  thinks 'the  best.— O.  JtiTcaiLi,. 
[61818.]— Lead     Poiaonlns;-  —  Save    lately    been 
mklng  some  dandelion  wine,  letting  It  stand  to  lermont 

rould  ,oDie  WeadlS  SMaaJsaoIg  tut  tfsbow  rreljom' 
rom  lead  ?— LLOSD. 
[918(9.] -Welded  Boilers   or  Tnnke.  -  Wculd 
T.  C,  Brlalol,"  or  -  W.  11.  J  .  DiiliLiii,"    klndiy  give  DM 
ny  Inlormallon^n  tbe  folluwlng  ?    How  Is  the  welding 

it  I  saw  was  a  small  band  hole,  the 
sing  very  aquars  and  sharp ]y  brought 


The  only  opening  that 
edges  ol  tbe  tanks  bels 

UP.-AUTHIU. 

[01881).]— Water  Motor —Being    desirous    ol    ooa- 
strncilnga   small  (H.P.  water-motor,  working  under  a 

Information  which  wonld  all  In  the  carrying  out  this 
work,  would  greatly  oblige  the  writer,  sad  doubtless  many 


— Tdsbuib. 
[siMij-  Overhead  Wire*. 

i;  ;.-.  .■„■,.,.  r,  ■,.:■,.  .!■■,  l  :.:!  .  :r  I  ■.:  ;.■:  ■■■■■.  ■■. 
lines?  I  hare  one  rising  to  a  arst-Uw.r  wtodowi 
has  uses  only  about  11yds.  distant,  and  barely  rising 
their  topi.  Does  the  wire  attract  lightning  In  any 
mote  than  anything  else?  I  snpi.:»j  It  a  wire  mm 
whole  way  through  a  p  notation  ol  trees  it  Js  quite  i 

[M8BK.]— Babble!.— I  read  with  much  Interest 
jo-.irii.iml.iT  ol  l.i  it  *-»ek.  the  acuouul   ol  Mr.  Ohapn 

solutions  are  JLSlu-ill    to    [,n. ,■.>.-.    sod    theielors  do 

a  >lmple  mlilur*  ol  oleate  of  soda  and  put*  glyee 

glycerine  or  the  proportions  of  tbe  caltture.    lion 


[isssj.]- Waterprootlriir  lUWsV 
:.,-■;  Its  ol  soda  is   need  tat  walerpro 


be  beaten  I— S.  Q.  H.  CuaJtvi 
[SiBflO— Bella— Can  any  It 


Ft  reliable  and  econemlral  en* 
g  total   height  u 


vlndlcatloa  ol  whoso  reality  haa 
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(limine  to  say)  been  regardw 

Will  »n  student  of  n)cr*Bbv; 
ft  was  (hit  tint  vindicated  thi 
In  whit  bonk  I  o> 


CuLiLm. 

[05(e7.]-Tran»it— TO  ■KEAA 
I  ih  obsenrlog  tbe  ion  with  reBsctor 
Iilttnecnpof  my  loAnlln-of.  off. 

Immediate If  bdrni.    I  am  now  using  i 


t  ;.]■=,. 


,  slide 


kUd,  II  BC 


should  be  the  opening  of  stop  f    Would  a  pinhole  do  7- 
pM(8.]-Th«  Island  of  Snma.tr».- 

manufaclnre  and  I 
wa  ?    3.  What 


s  distributed  [or 
',  wont  are  tneolher  chief  oropa 
le  rpeolel  characteristics  of  tbo 
prevailing  toll  and  ^iab-sinll  of  the  111  And  P  4.  Wbat  labour 
Is  employed  7  J.  Wbtt  It  the  nine  of  the  lend  per  acre 
Lb  purchase  money  P  e.  Where  la  Dell,  end  Id.  it  a  suitable 
place  foi  a  young  mu  to  go  to  pain  experience  in  tbe 
growth  of  tobacco,  or  In  the  management  of  in  sttate  la 
Snmilra  generally  1—  Rip. 

[tsatt.]  -OtaUUtln*  Hilda  -  VaJvs  Steam 
Kb  Kin*.— Would  any  of  "  onrt"  kindly  gtve  me  dimen- 
sions of  a  pair  of  oscillating  iltde-velva  steam  ena-lnts, 

•kttoh of  umi  P    I  have  neverseen  them  in  tbe' Midland 
CoDQtlei.— A  Bioce-Coumtrt  Lad. 
[«6(7u.]-  Joining;  Lead  Pipe. -There  [i  no*  being 

oompo.  pipes.  It  It  apparently  made  of  lead  (chiefly)  re- 
dnced  by  acme  prcceis  into  a  pute.  It  U  applied  cold  and 
soon  tell  at  hard  and  hm  exactly  the  wne  appearance  ai 
the  old  kind  ot  joint  Can  yon  lell  me  bow  It  it  made  or 
If  It  it  a  patented  article  f-C.  31. 

{SH71.]- Organ.  VotoLnfr.— Will  Mr.  Boblnion  or 
tome  other  gentleman  kintily  inform  me  at  follows  7    One 

Inch  on  the  languid  of  a  ttt.  tenor  C  open  dlapaaco,  and 
about  SOnlokato  the  Inch  on  the  r,in.  Q  In  (he  lamettop. 
Thmthe   Bj In.  pipe,   having    abont   half  tie   Bomber    of 

right?    Should  not  tbe  it  me  number  ol  nicks  that  is  on 

possible  to  Mai  equality  of 
please  tell  me  of  a  cheap,  <rl 


Will  to 


[ H c J s.>— Problem  for  the  Seaaid«.-A  tttemer 

day.    I  nave  ascertained  that  her  speed  It  yatj  regular, 
tDd  that  ahe  holds  exactly  the  same  course  dally,  making 

being   lift,  aiart.    ti.,ti 


actual  Ipacd.  I  make  i 
(aclBg  the  tea,  th*s 

!  icin .-  a  point  a.'.,'.-.:. 


,,■:<;■ 


:«»!■£■•:', 


mirk  to  the  other.    Tbli 

Next  day  I  repeat  lbe  observation,  bnt  thlt  time  I  retreat 
30ft.  back,  or  SBft,  from  tbe  plane  of  tbe  windows, and  1 

and  33  ticonde.  Jtrquind  to  end  the  tpeed  ol  the  steamer 
and  tbe  distance  when  uesrett  to  mo.— JJ.  I.  C.  B„  Bath. 
I.SeJ3.]— Op  Uosd- Should  tee  1  gratsfnl  lorsomsol 


Oln.  by  Sin.,  placed  3ft.  31 
le  object  to  appear  loin,  t] 


by  din.  1  am  told  that  all  I  reqoire  It  photograph! 
lenses  of  the  proper  focus.  How  am  1  to  teit  them,  ni 
am  in  humble  circumstances  7  I  cannot  aHord  to  buy  tb 
leturl  on  speculation.  Should  llkn  lbe  Icnssl  of  GDI 
diem.,  saj  SJIa.  cr  2Jln.,  II  possible.—  Two  Ykabs"  Sui 

[ut7ij  —  Manchester     Dynamo.  —  To    Mr 


bould  I! 


Irnn  [Foil,  „,„.  ,„.,„,  ,„,  ,„,„,  „u.  uruu  i  ruuuu 
wrought  com  for  wlie  1,  dlam.  Would  yon  say  wbat 
space  there  ebonld   be  between   pole-pieces  7    Alio  bow 

weight  of  wire.  I  want  to  make  It  compound.  What  ilia 
and  weight  ol  »lr<.'  f„r  ■"!.■:  si  •  .i,,;nt,  and  how  many 
lncandeecent  lampt  It  shoold  light  and  speed  It  tbou.d 
runT— W.H.M, 

[i6e;c.]-8aene-PaUnllnK.-W<ll  anyone  ikllltd  Id 
tbe  above  pleat*  tell  roe  «hai  are  the  oolonn  nied  f  I  do 
net  mean  oil  colours.    I  am  glrcn  to  undcnlaod  that 

[  15(78. ]-Craabln«r  Etrain  on  Archeo— What  it 

=uch  ol  ouft. rtaa mS  tflr.rfaa,aad BaWaOuawMtid 

aft.  6li.  all  rannd  7  The  arch  It  one  of  a  strict  of  twelie 
lonnJng   a  Tladuct  currying  a  deckle  lint  of  railway, 

material  fir  building  tbe  arch  with,  tbe  plen  being  of 
[oMtfJ-OfaMp  Frew  lineT-Befrigerator.— will 


tCii:-.] -InBulation    Teat- Would  "Blgmt"   or 


□then  please  say  whether  I  am  right  Ii 


llanospcc 

IS: 

0?r-A»TtVN.°W  '°  V"K"i  " 

aPl 

xSj 

irSonc 

LB. 

and   S.C.    Bnirine.  No 
e  sketch  of  the  ibore  (lett 
t ''drawn'*  laiprn»,-i."   "0. 
callt  It  "Stroodles't  Impr 

lay  which  It  tbe  light  name 

SOtj.- 
— G.L. 

[86681.1- 

alanoheiter  Dynamo.— 8 
0  make  it  iull.ibleforllghling. 

B 

bx' 

H 

[ossaa.]— Boiler.— Will  tome  one  kindly  tell  me  • 
mke  c j lender  at  300  or  *W  rers.  fjer  uj'lnmo-ier 

]— Smooklne    Waohlne— Oan  any  fel 


eal  d 


link,  oblige  n 


»ln.  long?    Tbickneu 

reut.-P.  W.  W. 

l-Battary— Will  tome  reader  kindly  amp 


[il5SRr.]-Oremonn'Verciiah.-rt  l9wIthedloTerl 


o  Wit.  lont,  IKI,  7in. 

[BJOSa.]— Alaebralcal  — Should  reel  eroitly  obliged  II 
]ino  r.adec   wuuld    kmJly   show    ho*    Ibis   prnbj™ 
'orked.    The  an*wcr  It  mppoied  to  be  3  n  -  t.    Tl 
roblem  In  ot  fullnwe  :— 3  o  -  \_b  +  ,11  <i  -  J.J  —  {u  -  ej 

[660BO.]— Lemon  Juice.— A«  I  am  niing  lemon-julc 

.be  tamo  for  kcpliig  any  rcuouabjo  length  of  tbn» 

[CB031.]-  Compoaltion   Gilt    Frame*.— I    U» 

■'--■'h»  frame  which-I   have  Fponged  ih 

ne  off.     1  thought  If  I  vu  to    sirnlsli  Ihc 

tbey  wunld  be  Injured  II  I  iarnl-bod  tbeni  1— units  kv. 


The   Spectra    of  Oxygen. — The   author   hat 
observed  a  faot  which  furniihad    a   remarkable 
nitration  of  tin  law  of  the  production  of  the 

bandi  which  he  haa  detected  in  the  tpectrura 

of  orjBen.  The  phenomena  ul  elective  nbtorption 
"~  oxygen  got  are  manifetted  in  two  malually  dis- 
ict  ipectral  ejtttms.  A  lint  tvttem,  formed 
tioa  rayt,  follow!  the  law  u(  the  product  of  the 
jraeeont  eystem  travaned  by  ita  density,  The 
Moond  tyatem  ia  formed  of  bandi  much  less  easily 
red,  it  govimsd  by  the  law  of  the  product  uf 
the  thioknea*  by  the  tqoare  of  the  density.  This 
d  law  being  quite  novel  in  spectral  analysis, 
the  author  hat  instituted  experiment*  neceuary  to 
I  that  this  system  of  obscure  bands  really 
g  to  oxygen.    These  experiments  range  from 

nreaof  100  atmospherirs  down  to  those  of  a 

law  nnita,  and  with  lengths  of  tubet  from  0-42 
!  to  ISO  metres.  At  the  same  time  prolonged 
vationi  hava  bean  made  epon  the  atmosphere 
brought  into  connection  with  the  experiments  in 
"■-  Mibes.  These  observations,  and  especially 
made  during  autumn  last  on  the  Pic  du  Midi, 


allowed  to  traverse  a  sufficient  thickness  of  the 
atmotpherio  medium.  Further,  on  comparing,  by 
the  aid  of  photography,  the  intentitiesof  the  bands 
of  the  atmotpherio  speolrum  with  those  given  in 
'^e  tubes,  the  author  baa  found  that  the 
itensiliet  of  these  atmotpherio  bandi  fulfil  the 
iw  of  the  aqnare.  It  appears  from  II 'i. .iVin.ru. ,'j 
nnafen  that  M.  Olsxewski,  when  liquefving 
cygen,  examined  ita  spectrum  and  ascertained  tht- 
.  xistance  of  the  bands  in  question  with  a  ttratam 
of  7mm.  of  liquid  oxygen. — J.  Jaaitn, 
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ACTS  FROM  BERGERON.-VIII. 

[EX  a  piece  of  work  is  held  in  a  split 
chuck  it  is  seldom  that  a  greater 
than  about  an  inch  is  necessary  to  be 
bold  of,  as  the  pressure  of  the  ring 
it  necessary  that  the  bore  should  be 
contracted  towards  its  entrance  ;  the 
art  may  be  of  slightly  larger  diameter, 
zidedly  when  a  piece  of  any  given 
is  gripped  for  a  distance  of  an  inch, 
ardly  fail  to  be  held  in  the  lathe  with 
ely  security.  There  is  also  an  ad- 
>  in  the  fact  that  the  hole  is  larger  at 
torn  than  at  the  extremity — namely, 
the  piece  does  not  revolve  with  truth 
uracy,  which  is  a  proof  that  it  is  not 
in  alignment  with  the  axis  of  the 
1  and  chuck,  we  can  with  a  light  blow 
miner  set  it  over  to  one  side  or  the 
as  may  be  required.  But  if  the 
irity  is  barely  perceptible  it  suffices 

a  light  tap  to  the  ring  upon  the 
itself.  We  shall  return  to  these 
when  describing  the  method  of  turn- 
article  in  a  chuck  of  this  kind, 
ed  not  be  thought  necessary  to  have 
number  of  rings  of  each  size  :  it  will 
o  have  three  or  four  of  the  different 
:rs.  Thus  there  may  be  had  four  of 
ar  of  3in.,  four  of  4in.,  four  of  5in., 
ar  of  6in.  They  must  be  slightly 
so  as  to  be  capable  of  being  driven 
le  wood  should  dry  and  shrink.  So 
or  standard  sizes.    Cases  will  occur 

chucks  of  very  large  size,  as  12in., 

r  even  lGin. ;  as,  for  instance,  when 

ge  frames  are  to  be  turned.    In  such 

bit  of  plank- wood  is  to  be  used  of 

lut  of  15  or  16  lines  in  thickness. 

to  be  mounted  on  the  mandrel  nose, 

•n  this,  after  it  has  been  rounded  and 

in  the  lathe,  the  plank  out  of  which 

ne  is  to  be  made.    If  it  is  desired  to 

of  such  size  that  the  radius  exceeds 

the  height  of  centres,  there  can  be 

er  the  poppet  lifting  pieces  of  wood 

>ly  planed  of  convenient  thickness ; 

te  required  size  is  excessive,  it  will  be 

y  to  have  a  lathe  of  higher  centres.0 

y  in  wood  does  need  arise  to  turn  in 

lathe,  but  frequently  in  metal,  espe- 

6ome  branch  of  mechanics  is  taken 

a    hobby.    There   are    many   cases 

h    the    nature    and   shape   of   the 

to    be    turned     in    some    of    its 

vill    not    allow    it    to    be    easily 

the    lathe.    In    such    case,  chucks 
sen    contrived    in  which  the  work 
between  two  jaws  which  advance 
o  as  required  in  a  groove  between 
t  is  secured    by  a    pressure  screw 
in  the  margin).    With  this  chuck  a 
a  piece  can  be  held  which  would  be 
ible  to  be  worked  between  centres. 
;e  is  made  to  enter  the  hole  drilled 
the  axis  of  the  mandrel,  and  only 
t  is  allowed  to  project  for  the  work  re- 
chucks  have  even  been  made  on  which 
mted  a  pair  of  vice  jaws,  which,  by 
f  two  nut  screws,  one  right  and  the 
3ft- handed,  can    be  moved  without 

to  be  equidistant  from  the  centre 

in  margin).     These  jaws  are  very 
io  as  to  be  capable  of  holding  a  large 

iron,  steel,  or  brass,  so  as  to  turn  it 
g  to  need. 

is  another  kind  of  chuck  with  four 

jaws  called  a  "  universal "  chuck  (F 
argin.)  This,  which  we  have  brought 
;tion,  and  of  which  the  structure  is 

icks  and  face-plates  here  described  by  Bergeron 
ILVII-No.  1414. 


both  simple  and  very  ingenious,  is  now  in 
use  in  nearly  all  workshops.  It  specially 
assists  amateur  or  professional  in  the  work 
they  may  wish  to  undertake,  inasmuch  as  it 
affords  means  for  centring  rapidly  any  fiat 
piece  they  may  wish  to  turn.  It  has  the 
further  advantage  of  laying  hold  of  it  inter- 
nally or  externally.  Suppose  that  it  is 
desired  to  retouch  the  surface  of  a  ring 
already  made,  and  that  such  surface  is  the 

/ic.D 


outside  one  ;  the  piece  would  be  held  by 
placing  the  jaws  of  the  chuck  inside.  Then 
there  is  nothing  to  obstruct  the  tool  in 
finishing  it.  It  is  evident  that  in  the 
opposite  case  the  piece  must  be  held  by  the 
outside. 

There  is,  moreover,  a  power  in  certain 
cases  of  holding  work  excentrically  by  ad- 
vancing two  of  the  jaws  from  left  to  right 

Fig  E 


to  a  certain  distance  from  a  given  point. 
For  this,  as  for  the  previous  operations,  the 
piece  must  be  centred  with  very  great  care. 
In  a  brass  plate,  which  is  mounted  on  the 
mandrel  nose,  are  four  slots  or  grooves,  made 
with  great  exactness,  and  occupying  from 
six  lines  from  the  edge  to  a  similar  distance 
from  the  centre.  Into  these  grooves  enter 
with  a  sliding  fit  four  jaws  with  file  teeth, 


Fig.  F 


whose  grooves  (cut  in  their  two  sides)  grasp 
the  thickness  of  the  plate.  These  jaws  are 
drilled  between  their  grooves  with  a  hole 
tapped  with  a  double  screw-thread,  often 
left-handed.  Into  this  hole  enters  a  screw, 
one  end  of  which  has  an  enlargement,  in 
which  is  made  a  square  hole,  which  serves  as 
a  means  of  rotating  it  with  a  key.  These 
screws  are  kept  in  place  at  the  back 
of  the  plate  by  an  external  band,  in 
which  are  .worked  four  conical  holes 
for  the  passage  of  their  heads,  whose  form  is 


identical.  The  other  end  of  the  screws  is 
fixed  at  the  centre  of  the  plate  by  a  steel 
plug  which  prevents  them  from  advancing  or 
receding  ;  so  that  when  they  are  caused  to 
turn  they  compel  the  jaws  to  traverse  the 
length  of  the  slot.  At  the  centre  of  the 
plug  is  a  movable  screw- point  which  can  be 
advanced  at  pleasure.  This  serves  to  receivo 
the  centre,  which  should  have  been  made  by 
the  help  of  the  compasses,  and  prevents  the 
necessity  of  a  number  of  experimental  trials.* 

In  order  to  get  at  the  centre  with  greater 
certainty  there  may  be  made  at  the  edge  of 
each  slot  some  very  exact  divisions  whioh 
will  mark  the  traverse  of  the  jaws,  whioh  will 
be  also  very  handy  when  it  is  desired  to 
chuck  the  pieco  to  a  given  degree  of  eccen- 
tricity, and  as  there  is  the  capability  of 
advancing  either  of  the  screws  which  may  be 
considered  necessar}',  it  is  easy,  by  withdraw- 
ing the  opposite  jaw,  to  find  the  centre  of 
the  work  with  the  utmost  accuracy.  It  may 
chance  that  the  eccentricity  may  not  be  in 
the  direction  of  either  of  the  four  screws, 
but  between  any  two  of  them.  In  that  case 
two  must  be  advanced  and  the  opposite  pair 
withdrawn,  and  the  piece  will  be  moved  on 
a  diagonal.  There  have  been  some  chucks 
made  of  two  plates  of  brass  with  gearing, 
between  which,  by  means  of  a  corresponding 
pinion,  move  the  four  jaws  simultaneously  ; 
but  these  are  very  liable  to  get  out  of  order, 
and  are  in  other  respects  by  no  means  per- 
fect. We  have  seen  others  composed  of 
two  plates,  turning  the  one  upon  the 
other  on  a  common  centre  or  bolt 
fixed  to  the  one  which  is  mounted 
on  the  mandrel.  In  this  latter  is  a 
spiral  groove  of  quick  ourvature  from  the 
circumference  to  near  the  centre.  The  tenons 
of  the  jaws  are  fitted  to  slide  with  accuracy 
in  this  groove.  It  is  easy  to  understand  that 
if  the  plate  which  carries  the  jaws  is  made  to 
revolve,  these  jaws  are  made  to  follow  the 
groove,  and  they  thus  advance  or  retreat  to 
an  equal  and  uniform  degree,  and  that  if  at 
first  they  have  been  accurately  centred,  they 
cannot  get  displaced  ;  and  as  these  plates,  in 
the  process  of  turning,  always  tend  to  tighten 
the  work  still  more  between  the  jaws,  the 
piece  can  be  turned  without  fear  of  its  dis- 
placement. From  this,  however,  there  fre- 
quently results  a  grave  drawback — namely, 
that  the  work  cannot  be  readily  removed  when 
completed. 

For  turning  pieces  which  are  very  thin,  of 


Fi  g  C 


various  sizes,  the  chuck,  Fi^G  in  the  margin, 
becomes  indispensable.  We  have  but  to 
describe  it  to  snow  its  efficiency.  We  know 
that  a  thin  bit  of  stuff  presents  at  its  cir- 
cumference an  almost  cutting  edge,  whioh  is 
difficult  to  hold  in  a  wooden  chuck,  and  as 
these  pieces  are  nearly  always  out  of  truth, 
they  do  not  readily  bed  down  on  the  bottom 

•  In  the  description  here  Riven,  It  is  not  easy  to  under- 
stand how  the  jaws  of  which  the  grooves  embrace  the 
.thickness  of  the  piste  are  to  be  got  into  place.    Vulicourt 
girts  an  account  of  the  tame  chock:,  and  recommende  the 
four  slots  in  the  face-plate  to  be  milled  out  with  a  olrcnlar 
ontter.  He  alto  gives  a  sectional  yew  of  the  jaws  grooved 
on  each  side  to  embrace  tho  Sftte  on  each  side  of  the 
slots  ;  but  as  these  slots  are  saidfo  terminate  at  six  11*** 
or  half  an  inch  from  the  edge  of  tje  face-plate,  it  seem*' 
possible  to  get  them  into  place  unless  the  grooved  pari 
turned  oiroolar,  whi:h  appeurs  not  to  be  the  case. 
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NOMICAL     NOTES     FOR 
JULY,   1888. 

The  Son. 

AC  Greenwich  Mean  Noon. 


.    7  2-13: 

.    7  U  51 

4  53 


21  16    1 

■in  21  ir. 
10  18  I 
18    617 


G  39   52' 

<>  Si)    3527 

7  19 

7  39 

7  58   43  li2 

8  18    26  40 
S  38 


Dd  of  finding  the  Sidereal  Time  at 
at  any  other  station  is  described 

of  Vol.  XLVI. 

pots   may  be  detected  ...  _ 

the  sun's  disc.  Up  to  July  20th 
real   night  in  any  part  of  Great 

1,  at .".  p.m.,  the  Snn  is  in  Apogee  : 
rdfl,  tUe  Eirth  is  then  in  that  part 
at  which  she  is  most  distant  from 
e  assume  the-  solar  parallax  to  be 
nterval  of  93,911,978  miles  will 
from  the  mighty  centre  of  our 
at  instant.  There  will  be  a  partial 
le  Snn  on  Jnly  8th ;  but  as  it  wil' 
in  this  countrv,  no  farther  refer 
led  to  it  here. 

The  Mum 
Last  Quarter 


")i.  :•■:>•:•, 


Lt  Ob.  1(1  7m.  in  the  morning1 
She  will  enter  her  First  Quarter 
i  after  Noon  oa  the  10th  ;  be  Full 
.  a.m.  on  the  23rd,  and  enters  her 
:,  for  the  second  time  this  month, 
.  in  the  evening  of  the  30th. 


in  conjunction  with  both 
at  Sb.  a.m.  on  the  9th, 
.m.  on  the  10th,  with  Mars 
(ith,  and  with  Jupitei 


nl  Eclipse  of  the  Soon 

arly  morningof  the  23rd,  of  which 

■ginning   will   be   visible    in   this 


itact  with  the  Pen- 
irson  July  23  at... 
Contact     with    the 


Ontaet  with  th-  shadow  happens 
the  Northernmost  point  of  the 
Ow-anls  the  East. 


the  t 


,  but  a 


.  *»  inferior  conjunction  with  the 
j  nently  becomes  a  Morning  Star, 
«^cac**t  elongation  West  p9°27') 
-«  2Wlh.  His  angular  diameter, 
**  the  beginning  of  the  month, 
-  "8"  about  the  time  of  his  oon- 
^Suenily  steadily  diminishing;  as 
*■    the  Earth  to  7"  by  the  31st. 


Oocultatlons 

of  (and  a  Near  Approach  to)  Fixed  Stars  by  the  Moon. 

Si 

Name  of 
Star. 

i 

Disappear- 

Limb. 

II 

Ik 

< 

li 
I1 

Reappesr- 

Moon's  j  *•  '3 
Limb.     JS* 

J" 

Si 

h     m 

h  m 

17 

V  Libra 

It 

7    22  p.m. 

Dark 

142 

145 

7  40  p.m. 

Bright      1 70 

178 

9  Libra; 

8      2   „ 

Dark 

357 

9  23   „ 

Bright      325 

339 

18 

49  Libra 

X.  by  E 

168 

202 

B.A.C,  6700 

61  1  10    26    „ 

i    Dark 

128 

142 

11  14    „ 

21 

a  Sagittarii 

4        12    42    „ 

Dark 

167 

173 

I  15  a.m 

Bright 

213 

20  Caprioorni 

fi       a  35  „ 

92 

10  46  p.m.|    Dark 

287 

289 

74  Aqnarii 

6    |  12    57   „ 

Bright 

SO 

211a.m.:    Dark 

811 

■508    ■ 

SI 

/  Tauri 

1    !  11    44   „ 

:  Bright 

63 

25 

12  22p.ni1    Dark 

885 

297    ' 

Jupiter's  Satellite*. 


il 

=,P5 

.7 

n 

Ev.  It 
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IS 
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21 
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I'j 
11 

1 
I 

1 

Shi 

10 
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li 

III 

I 

Trli 

11 

4,1 

19 

III 

I 
T 

She 

EoE 

12 

9 

37 

52 

m" 

16 

17 

11 
11 

/// 

Shi 
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it 

III 

ShE 

10 

S3 

17 

\ 

11 

OeD 

H 

17 

II 

1 

TrI 

11 

19 

18 

/ 

/ 

6k  I 

12 

l'i 

IN 

1 

11 

8KB 

8 

30 

18 

1 

IT 

TtI 

m 

ErS 

ii 

Xhl 

it 

It  tl 

I 

TrI 

/ 

SKI 

/ 

Tr  E 

// 

Belt 

in 

OcR 

in 

EeD 

Ec  Eclipse  ;  Oo  Occultatioo  ;  Tr  Transit  of  Satellite  :  Sh  Transit  of  Shadow  ;  D  Disappear- 
ance ;  E  Reappearance  ;  I  Ingress ;  E  Egress.  The  printing  of  a  uhcuoinonon  in  itatia 
indicates  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twiUjjho,  or 
by  Jupiter's  proximity  to  the  horizon. 


^1 

Right 

h.    m. 

ft 

7  201 

II 

7    6-9 

6  B71 

21 

6  55-3 

Wt 

31 

,« 

This  en riously -looped  path  is  described 
imparotively  void  part  of  Gemini.  At  6 
a  the  9th  Mercury  and  Yen iia  will  be  in 
motion,  Mercury  being  6*  33"  South  of  his 
ster  planet. 

Is  technically  n  morning  star  up  to  Jnly  7th, 
and  an  Evening  Star  for  the  remainder  of  the 
month  ;  but  as  she  comes  into  superior  con- 
unction  with  the  Sun  at  7  p.m.  on  the  11th, 
ihe  is,  fur  the  observer's  purpose,  invisible 
throughout  the  month.  Her  circular  disc  snb- 
tends  a  constant  angle  of  9  6"  throughout  the 
nouth,  so  that  she  is  really  not  worth  looking 
it,  when  towards  the  end  of  it,  she  may 
perhaps  picked  up  with  a  powerful  telescope. 


?i 

Right 

d 

Ascension. 

h      m 

I 

6    31-2 

11 

7    24'7 

16 

7    611 

21 

8    17-2 

26 

8     42-8 

n 

9       79 

Declination 


l 


Starting,  then,  from  a  point  betn-een  n  and  q 
Geminornm,  Venus  travels  right  across  that 
constellation  and  that  of  Cancer,  on  the  confines 
of  which  and  Leo  she  is  found  at  the  and  of  the 
month.  Her  conjunction  with  Mercury  has 
been  spoken  of  under  the  heading  of  that 
planet.  She  will  also  be  in  conjunction  with 
Saturn  (U  35'  North  of  him)  at  i  p.m.  on  the 
27tb. 

Kara 
Is  an  evening  star,  bnt  is  becoming  a  compara- 
tively insignificant  object  ;  his  lit'le  gibbous 
disc,  which  subtends  on  angle  of  only  11  "6"  on 
the  first,  shrinking  to  9'S"  by  the  end  of  July. 
It  is  needless  to  add  that  it  requires  a  large 
and  powerful  telescope  to  make  out  his  super- 
ficial detail  under  these  circumstances,  and, 
moreover,  to  be  seen  at  all  he  must  be  looked 

the  beginning  of  the  month,     lie  is  iu  quad- 
rature with  tbe  Snn  at  7b.  p.m.  on  the  'iitid. 


13 

15-9 

13 

Sl'i 

13 

401 

13 

49-3 

591 

14 

9-3 

3  157 

9  37-0 

10  30-li 

11  26-0 

12  22-8 

13  205 

14  18-7 


30'2 


It  will  be  seen  from  the  above  ephemeria 
that  the  path  of  Mars  in  the  sky  during  July 
commences  a  littlu  to  the  north-west  of  3 pica 
Virginis,  and  bends  in  a  south- easterly  direc- 
tion to  the  confines  of  Virgo  and  Libra.  On 
the  night  of  the  3rd  Man  will  be  rather  more 
than  1°  north  of  Spioa. 

Jupiter 

visible  until  between   lh.  and  2h.  a.m.  kit* 
beginning  of  the  month,  and  does  not  set 
past  eleven  o'clock  at  night  at  the  end  I 


bat  bis  South  Deolination  is  still  so  oom 
able  that  he  is  vary  indifferently  placed  forthe 
observer  with  the  telescope,  and  must  be  looked 
at  u  near  to  the  Meridian  as  possible.  His 
angular  co  notorial  diameter  steadily  diminishes 
from  W'i'on  July  1st  to  374"  by  the  3lBt. 


sa 

u 

Right 
Ascension. 

Declination. 
Sooth. 

Bontha. 

h.    m. 

h.      m 

I 

15   10-5 

18     41-H      ' 

6 

IS  3Q-* 

IS     3BTJ     , 

8    38-4    „ 

11 

10  38-3 

18     \i7-2 

8     17-S    „ 

IS 

15  :1T-D 

18    :M-i     . 

31 

26 

13  37-(i 

18    37!)     i 

31 

l.i  3711 

13    4U-3 

o    58.1    „ 

The  Tory  short  pendulum-like  path  indicated 
in  the  above  Epbemeris  lies  to  the  W.X.W.  of 
the  4th  magnitude  star  \  Libra:. 

for  the  obwrver's  purpose,  has  now  left  i 
until  the  late  autnmn ;  a  remark  which  applii 
equally  to 

Neptune ; 
bnt 

may  still  be  picked  up  in  the  West  as  soon  n_ 
it  is  dusk  during  the  earlier  part  of  the 
month.  His  diameter  decreases  quite  in- 
sensibly from  3-8''  at  the  beginning  of  July  to 
3'6"  before  he  is  lost  in  the  Sun's  rays.  He  is 
in  quadrature  with  the  Sun  at  8  p.m.  an  the  4th. 


Bight 

Ascension. 

Declination 
South. 

Bontha. 

l 

h.    m. 
12  4U-5 

4     31i*3 

h. 

Tip  a 

*y-2  „ 

11 

12  30'U 

4     -10-1 

2H-3    „ 

16 

13  50-1 

j   efl 

18-3    „ 

31 

13  50-II 

* 

36 

13  51-4 

4    JiC3 

4 

31 

""■" 

4 

13-2     „ 

This  very  short  arc  is  described  a  little 
south  of  a  liuc  joining  y  and  S  Virginia. 

Shooting:  Star* 
May  be  looked  for  with  the  greatest  chance  of 
sucocss  between  the  17th  ami  20th  ;  and  again 
from  the  25th  to  the  30th  of  July. 
Greenwich     Uean     Time     of    Southing'     of 

Reran  of    the    Principal    Fixed   Star*  on 

the  Night  of  July  1st,  1688. 

Star.  Souths. 

0'Soorpii         ;»  17  33-30  p.m. 

Antarc-...  0  41     ij\-,7    „ 

o'Her-'i!.-       1U  27  58-60    „ 

« Ophincbi      ...        10  IS     7'00    „ 

yDraoonis 11  12  19  7»    „ 

Vega     ...         ...        11  ;,l  gl'Oa    „ 

?Aqni::,:  12  18  23"87    „ 

The  m-th-id  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in  the 
above  list  for  any  other  night  in  July,  as  also 
that  of  determining  the  local  instant  of  its 
Transit  at  any  other  station,  will  be  fonnd  on 
p.  401  of  Vol.  XLYI. 


PROTECTION  OP   BUILDINGS  FBOM 

LIGHTNING--I. 

By  Prof.  QuvfW  J.  LODOK,  D.fic.,  F.R.3. 

ONE  hundred  and  fifty  years  ago  the  nature  of 
lightning  was  unknown.  Several  persons 
surmised  that  it  hid  soma  connection  with  the 
phenomena  excited  in  a  piece  of  glaaa  tub*  when 
rubbing  it,  phenomena  which  were  called  electric  ; 


large  eleotric  spark  wse  given,  as  yon  kno 
1751,  by  that  marvellously  comprehenaiv 
genius,   the  Philadelphian  p 


the  protection  of  buildings  and  sbipt  from 
destructive  agenoy  has  been  mainly  a  matte 
detail  and  application  of  the  laws  of  electricit 
far  as  they  wera  known. 

For  a  long  time  the  erection  of  lightning  i ._ 
duotors  was  opposed  hy  the  religious  world  as 
heretical  and  impious.    But,  fir-' 


1  Qerp 


1  lab 


fang-land,  the  uie  of  the  heretical  rode  gradually 
tended.    The   extenr 


of  their  use  in  England 

_nd  their  application  to  ehips,  were  greatly  aided 
by  the  labonri  of  that  enthusiasts  worker,  Sir  W. 
Snow  Harris.  Their  extension  in  onr  South  African 
'iolent  thunderstorms  are  frequi 


9    Of   tl 


lab 


Dr. 


Mann,  in  whose 
been  established.  Anyone  who  has  read  or  heard 
of  Dr.  Mann's  contr  butions  to  the  Journal  of  thr 
Society  of  Arts  ni  at  hava  been  struck,  not  onl 
with  his  keen  interest  and  enthusiasm,  but  abi 
his  grasp  of  fundi 


inded   i 


snitit 


like  way 

Concerning  the  origin  of  atmospheric  electricity, 
I  hive  not  much  to  say,     It  seems  to  me  probably 
dnc  to   friction,  like   Armstrong's    hydro- eleatriu 
machine,     Faraday  showed  tliat  the  exciting  D 
in  that  apparatus  of  Armstrong's  was  the  fri< 
of    water  spray  driven   by  steam   over  the   i 
surface  of  the  jet ;  so  also  1  picture  winds  ir 
.tmoaphere  driving  the  spray  of  mist  against 
,nd   ioe   surfaces,  and  so   gradually    product' 
jertain  difference  of  potential  between  the  u 
layers  of  the  atmosphere  and  the  surfaae  of 

1  have  spoken  as  if  I  thought  the  friction  had  to 
be  between  mist  globules  and  solid  matter.  It 
seems  doubtful  whether  friction  against  air  will 
suffice  to  render  water  electric  If  it  is  efficient, 
then  it  is  well  to  notice  that,  though  there  is  no 
finite  slip  between  bodies  and  the  common  air 
through  which  they  move,  yet  this  does  not  apply 
The  viscosity  of  rare  air  is  aa  great 
,  but  the  slip  of  solids  through  it  is 
another  matter.  In  rare  air  there  is  an  actual  slip 
at   the   surface,    and    accordingly   the   apparent 


:oaity  of  rare  air,  as  observed  by  the 

falling  of  a  feather  in  a  vacuum,  is  less 
at  common  pressure.  It  may  be,  there- 
fore, that  the  finite  slip  of  mist  or  dust-particle 
through  the  upper  layers  of  the  atmosphere  is  one 
effective  cause  of  atmosphsrio  electrification  ;  and 
after  a  spell  of  dry  weather  there  is  liable  to  be  an 
accumulation  of  electricity,  because  it  has  bad  no 
opportunity  of  escape. 

.be  plar  regions  electrical  discharges  are 
mainly  silent,  or  brush  like,  giving  the  fantastic 
forms  of  aurora.  But  in  our  latitude  thcie  silent 
discharges  in  the  upper  semi -conducting  rarefied 
'ayersof  atmosphere  are  seldom  visible.  We  see 
be  effect  in  another  form.  The  electrification  gets 
ccaiionally  eonduoted  down  by  cloudi  into  the 
ower  and  denser  layers  of  atmosphere.  By  the 
.ggregation  of  small  globules  into  great  ones  the 
potential  is  enormously  raised,  until  in  the  lower 
-.tmosphers  they  flash  either  into  each  uther  or  into 
he  earth,  and  the  strain  is  partially  relieved. 

It  is  important  to  note  that  clouds  appear  to  play 

inly  a  secondary  part   in  the   pbeuomens.     The 

upper  regions  of   atmosphere  are    at  a  different 

potential    from    the    earth — cloud    or    nu    oloud. 

"louds  are  able  to  conduct  it  down  towards  the 

rtb,  and  thick  dense  clouds  arc   therefore  tbe 

u«l  prelude  to  a  thunderstorm. 

We  have  now  to  think   of  ourselves  aa  living 

always*between  the  coatings  of  a  large  condenser 

Leydan  jar,tne  opper  coating  the  akv,  the  under 

coating  tho  earth,  the  common  alt  is  the  diele< 

■"'ween.    Ordioar" 

great.  Every 
upper  coating  protrude  down  aa  clouds,  and  we 
then  liable  to  a  disruptive  discharge.  Some  square 
nilcs  of  clond  and  some  square  miles  of  land  are 
he  two  coatings,  and  the  interval  of  separation 
iced  not  be  extremely  great.  If  the  cloud  and  tbe 
earth  were  perfect  conductor*,  all  this  great 
would  be  relieved  in  a  single  Hash  of  awful 
but,  fortunately,  the  conduction  of  cloud  is  a 
process,  and  it  usually  takes  a  good  many 
Hashes  from  different  parts  to  remove  its  charge. 

Tbe  total  maximum  energy  of  a  given  area  of 

aloud  at  a  given  height   from   tbe  earth  is  easily 

;-.llknc        " 


I,-!;!- 


1    Of    s 


If  a  gramme 
'id  ocoura.    Supposing 
of  giving  way,  ibe  ene 


leltn 


j  dielectric  pei 
therefore    '-,     ergs,  and  pei 


approximation  to  the  energy  at  the  ■ 
rate  of  70,000,000  foot-tons  per  eubie  m 
The  potential  needed  to  gin  a  iparl 
is  so  enormous  (the  difference  of  po' 
spark  a  mils  long,  between  flat  plato 
la  x  10:  electros tatio  units)  that  the 
electricity  required  to  give  this  energj 


2,178    ; 


IV   electro 


quantity  per  square  mile  would  givi 
tension.  Sow,  2-176  x  10"  eleetrost 
juat  about  70  coulombs,  or  not  enough 
onc-buudredth  of  a  gramme  (one-a 
grain)  of  water.  Faraday  stated  tbi",  t 
disbelieved. 

Thinking  now  of  a  cloud  and  of  the 
it  as  forming  the  two  coats  of  a  Leyd 
dielectrics  of  which  houses  ami  peo 
have  now  to  consider  what  determine' 
and  what  happens  when  the  discharge 


t.  per  square  oi 


d  this 


rain* 


air.  The  breakage  need  not  ami 
must  give  way  along  a  great  length  to 
if  the  break  is  only  focal  nothing 
brush  or  fiis  need  be  seen.  But  whei 
occur  it  must  be  tbe  weakest  spot  lb 
flrat — the  place  of  maximum  tension 
commonly  on  the  smallest  knob  or  si 
rcara  itaelf  into  the  space  between  th 
If  there  he  a  number  of  small  kno 
the  glowa  and  brashes  become  so  nu 
the  tension  is  greatly  relieved,  and  tl 
moderate  thundercloud  might  bediscb 
way  without  the  least  violence.  Tl 
the  boat  way  of  protecting  auythinj 
ning;  do  not  let  tbe  lightning  flash 
can  possibly  avoid  it,  But  one  oannu 
vent  it,  even  by  a  myriad  of  points, 
ight  be  done  in  "' 


t  still, 


twill  h 


cloud    ■ 


ill 


entlyn 


rgy  to  get  rid  of,  that 


so  poll 


iu  protection  occurs  when    one  < 
another,  and  thence  to   the  gn 
general,  whenever  eleotric  strain  is  tl 
« 1 1  iiii.lv-  upon  a  layer  of  air. 

When  a   flash    oocnra,    a    considers 
relieved  of  strain,  and  the  rush  of  elect 
lond  and  along  the  ground  toward] 
seta  up  a  stats  of  tflings  very  cue 
-   Hasan 


imuUanoous  with  the  first, 
Une  consequence  of  this  is  known  a 
troke  or  return  stroke.  It  wasstndir 
iluhou,  and  depicted  in  his  work.  "I'ri 
Eleotrialty,"   published   in   17oo.   Pnif. 

le  it  extremely  well  known,  iu  tin 

it  is    made  in  almost  urij  r\ 
eahool  in  tbe  country.    But  the 

of  the  matter    is,  I  belierr,  tu 

quate.    It  says  the  man's  eleotriral  on 
'  ——bed  by  the  inductive  action  nf  the  el 

on  the    oloud    being   discharged  tl 

original  condition  is  restored:  the  ran* 
:  -Quced  cbsrge  from  his 
tough  tt 


Hoi 


a  thai 


.  .  _  ould  fit  uu 
feeble ;  it  is  only  twice  what  Dc  ww 
ipletely  isolated  and  exposed  to  ii 
on.  Tbe  amount  of  charge  Blond 
l'a  hat  ia  not  great ;  tbe  electric  tioiu 
likely  to  pull  his  bat  off  than  iu  rtlew 
-  do  him  any  damage. 

do  not  deny  the  existence  of  this  flitii 

ck,  but  1  assert  it  to  be  impotent!;  M 

.  feel  all  there  is  to  feel  by  bullion 

electric   machine  till  nearly  barillas 

sad  then  discharging  the  machine.  Tsi 

special  object  in  waiting  for  a  thondenu 

Now  proceed  to  tbe  kind  of  damage  in 

Hiding    is   struck,    and    to  the  cuio; 

orthodox  modes  of  protecting  them  final 

of  tbe  flash  when  ir  does  occur,  as  well 

sible  of  warding  off  tbe  flash  sltogeiltt 

discbarge.     The  two  main  destructi'iu 

lightning  Hush  are— (I)  ita  disraptiTe,oi> 

exploding  violence;  (2)  ita  heat. 

Tbs  heating  effect  it  more  tube  die 

a  flash  is  slow  and  much  resisted  ;  u 

set  when  conducted  well  except  mi  lt< 

teworthy  though  obvious  thing  it.  tbtt 


■i  ■  • 
l,;"_»»'yl[ig    > 


ergy  ot 


ily  and  quietly. 
:— ■ iptive  effect  is  anoi 
„  i  trees.  It  ia  aa  if  every  odl 
by  the  expansion  in  the  path  of  tbs  diet 
affect  on  conductors  is,  however,  jaslsii 
Ships  may  have  a  mast  utterly  ded 
.ilit  to  pieces— thick  iron  hoops  biniis 
being  rent  asunder  and  flung  about  bjt 


•  (material  subjected  to  its  opera- 
ithii  cans  is  opposed  and  shaved 
ofi  by  the  die,  the  less  dense  ii  the  compression, 
and  the  leas  the  consequent  strain  tending  tt 
rupture  the  plate.  Id  punching  steel  plate  tin 
thick  with  a  punch  ,!,ln.  in  diameter,  I  have  used  i 
die  pjin.  in  diameter,  miking  the  hole  f;  in.  on  □□< 
side  and  ^in.  on  the  other;  but  all  of  the  boles  wets 
not  smooth,  which  indicated  that  the  angles 
allowed  for  the  cone  were  too  obtuse.  That  some 
were  smooth  and  others  were  not,  was  proof  that 

the    shape  of  the  natural   formation  of  the 

varied  wiib  the  nature  of  the  material,  and 
the  nature  of  the  material  was  not  uniform  ii 
h  were  punched. 


which 


,   l„l,l.> 


rger  at  the 

top  than 

making  the  bob  tbe 

It  J 


cone  of  cc 

Bum*    difficulty    was    experienced    at  one  ti 
with  some  steel  washers  which  were  to  be  punut 
ont  of  J,in.  steel,  21in.  in  diameter.     Tbe  bole 
tbe  all-ttevl  die  contracted  irregularly  in  hard. 
ing,  and  wa*  not  lapped  oat.    The  tools  were 
by  a  careful  man,  bat,  of  coarse,  the  bole  wa 
little  marred,  and  tbe  steel,  being  tongh.  showed 
the  defect  in  a  slight,  shurp  burr.    This  was  not 
wanted,  and  tbe  die  wasgroond  out,  and  made  1^,id. 
larger  than  the  punch,  and  after  this  wax  done  the 
washers  were  punched  without  hurt.     Washer  dies 

better  when  this  allowance  is  made  tbau  when 
they  are  worked  with  olote  nta,  la  pooobing,  the 
general  rule  ia  safely  given,  that  fair  iron  oan  be 
parched  when  the  thickness  to  he  punched 
through  doci  not  exceed  tbe  diameter  of  tbe 
pa  nob.  Practically,  fair  iron  can  be  punched 
more  profitably  than  it  can  be  drilled,  with  ordi- 
nary methods,  when  the  thickness  of  tbe  stock  ia 
not  more  than  one  and  one-half  timee  the  diameter 
of  the  punch.      l)y  tbe    nae  of   special  tools  this 


PLATINUM  PRINTING  WITHOUT 
DEVELOPMENT. 

CAPTAIN  PIZZIGHELLI'S  new  process  of 
direct  platinum  printing  has  exalted  great 
interest  in  all  countries,  and  it  stems,  indeed,  to  be 
destined  to  mark  an  era  in  the  prodi 

ny  Ope) 

am  satisfactory  results,  though  thi 
manipulations  aro  very  simple  and  easy,  and  I  still 
receive  many  1st ters  and  inquiries  as  to  the  coating 
of  the  paper,  arc.  To  those  it  will  be  of  interest 
to  learu  that  tbe  new  paper  for  direct  printing  miy 
now  bo  procured  reacfy  prepared  from  Messrs. 
Adolf  Hrsekiel,  Ph.D.,  and  Jacoby,  Ph.D.,  of 
Berlin,  L  indsbergerstrasss  32.  I  have  myself 
made  many  experimente  with  this  p»por  lately,  and 
I  am  quite  satisfied  with  the  results.  The  process 
is  really  simplicity  itself.  The  paper  is  printed 
under  the  negative  until  the  image  appears  saffi- 
oieutly  intense  (no  longer),  which  requires  con- 
siderably less  time  than  in  the  case  of  albumen 
paper.  Then  the  print  is  placed  for  five  minutes 
•sob  time  in  three  baths  of  diluted  hydrochloric 
aoid  (about  1  TO  water),  until  the  lights  will  appear 
perfectly  white.     Finally  the  print  is  washed  out 

dried  and  mounted.  Jtu  toning  anil  no  fixing  bath 
is  required,  and,  half  an  hour  after  priming  the 
paper,  you  will  have  the  picture  finished  and 
mounted.  Though  before  printing  tbe  piper 
should  he  kept  dry,  it  wants  a  certain  degree  of 
pear  directly 


picture   appear 


during  the  printing  process,  Tbe  dampness  re- 
quired will  either  be  absorbed  by  the  piper  itself 

aniheUl  iii.nner.  This  may  be  done  either  by 
breitbinj;  upon  the  paper,  or  by  exposing  it  to  the 
vapours  of  boil  ing  water.  As  the  simplest  method, 
I  have  experienced  the  following  one.  The  paper 
with  its  yi-Uowith.  i.e.,  prepared  surface— i»  laid 
on  the  negttiv-,  whiob  should  he  neither  thin  nor 
B.t,  and  the  whole  placed  into  the  printing- frame . 
To  see  bow  fir  the  printing  process  is  advanced, 


which  you  have  breathed  upon  appears  suffioisntly 


dark,  take  the  paper  off  the  negative  and  breathe 
on  tbe  entire  surface,  or  expose  it  to  the  vspoui 
of  hot  water.  Tbe  print  is  then  at  once  place 
'  i  tha  acid  bath.  The  mounted  prints  may  very 
ily  be  retouobed  with  Chinese  ink.  In  the 
of  portrait*,  it  is  recommended  to  print  the 

white  ground,  that  is  to  say,  vignetted.    Ui 

printed  pictures  may  be  oontinued  to  print  by 
placing  them  in  a  cold  solution  of  oxalate  of  soda 
or  in  a  6  per  cent,  solution  of  soda.  The  ready 
prepared  paper  is  kept  either  in  obloride  of  oalciui 
tin  plate  envelopes,  or  simply  In  pasteboard  cover 
Two  kinds  are  on  stock :  No.  1  for  normal  and  th 
a  kinds  of  negatives,  the  pictures  produce 
it  having  a  brownish  tone;  and  No.  2  to 
what  softer  negstivas,  the  pictures  produced 
is  kind  showing  the  deepest  shadows  and  th" 
purest  whitss. — II.  E.  GUHTHER  ia  Photograph 


TECHNICAL      INSTRUCTION  :     THE 
PROFESSOR  AND  THE  STUDENT. 

IN  an  artiolc  on  this  subject  the  Chtmiml  Trad, 
Journal  lavs:  There  is  but  little  opportunity 
in  England  for  a  lad  to  have  any  real  choice  r'  <■-- 

srent— What  are  you  going  to  make  your 
■ithout  either  of  them  ever  thinking  that  without 
tbe  lad's  own  free-will  it  ia  impossible  to  make  h 
inything  but  a  commonplace   individual.      O* 


country  where  a  student  has  f 


n  thi 
elf  able 


or  whatever.     But  men  of  this  cali 
,   ,nd  the  ordinary  student  would  not  progri 
favourably  unleai  under  tha  systematic  training 
structor  whose  doty  is,  or  should  be,  to  put 
If  so  in  touch  with  hit  pupils  as  to  oommai  ' 
esteem  and  respect,  and  who  will  be  ready 
follow  his  lead  as  a  faithful  guide  and  friend.     It 
'-   '  How-feeling  that  baa  endeared  the  Ger- 
ists  to  their  former  teachers  and  the  pro- 
fessor! to  their  students,  and  it  is  tbe  absence  of  a 
similar  feeling  ia  this  country,  except  in  a  few 
itagnated  tbe  progress  of  indns- 


If  aproft-si 
istingui 


needed  at  all  it  is  for  tbe  pur- 

tructing  his  pupils,   and    in    several 

i  seats  of  learning  in  this  oountry  it  is 

nynpl-iint  that  the  professor  is  never 

longst  his  students,  being  always  in  his  own 

to  whom  the  general  teaching  of  the  students  is 
engaged  with  his  own  private 
undivided  attention  to  his  stu- 
dent*. It  would  be  invidious  to  mention  names. 
What  we  have  sketched  here  is  a  true  picture,  and 
it  a  solitary  instance,  and  expla 


sad  dot 


D  an  outside  laboratory  progress  far  mora 
orily  than  in  a  large  college  or  university, 


haa  been  privately  said,  that  very  often 

I  pupil  in  an  outsidi   '  ' 

latisfactocil; 

ind  simply  i _ 

_n  his  work,  and  ssea  that   he   does  it 
Judging  from  a  chemical  standpoint,  the 


otc  a  little  time  to  one  of  tbe  chief 
ice,  and  if  the  student  does  not  get  the  pro- 
's attention,  can  it  be  wondered  at  that  he 
o  receive  any  satisfactory  employment,  and 
oreigners,  who  have  been  well  cared  for  in 
their  educational  establishment i,  fill  the  most 
loerative  posts;  in  our  commercial  enterprises  ? 
The  disease  is  a  most  serious  one,  but  it  is  not  in- 
urable,  and  it  is  only  by  someone  speaking  out 
oldly  that  it  will  be  properly  diagnosed. 


PROP.    Li:  THUS,    Director    of    the   Zoological 
iuseum  of  Copenhagen,   has  addresaacl  a  atrnnir 
ipeal  to  country  people 
le  sand   grouse.    He    po 

tuntriea  in  which  the  biros  uesieu  in  iboo  wen 

enuirk  and  Holland,  but  that  owing  to  people 

it 'it-fine;   and    eating    the    eggs    no    bird*   were 

itched.     He  trusts  tbat  this  wanton  conduct  may 

ut  now  be  repeated.     Prof.  Llitken  feels  sure  tbat 

the  bird  can  be  acclimatised  in  Denmark,  as  the 

mdy  cliffs  and  shores  of  that  country  arc  parti - 

jlsrly  suited  to  it.   breeding.      The    Zoological 

G  irdens  in  Uo|ieu[i,,(;rri  li.ti.'  ..I, mined  »  live  ppeoi- 

men  of  the  bird,  caught  in  the  Island  of  Fllnen. 

Plucks  upwards  of  a  hundred  in  number  have  of 

'"'"  been  seen  iu  many  parts  of  Denmark. 

is  stated  tbat  many  of  the  electric-light 

'ittsbum    ranidlv    become    coated  witl~ 

This  is  a 

iml  wii 

ryiug  alternating  currents,  in  which  the  rapid 
changes  in  the  niignctic   field  cause  tbe  resultant 
— '■  -owders  to  bo  zero. 
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SCIENTIFIC    SOC 


ROYAL  METEOROLOGICAL  SOCIETY. 

THE  concluding  meeting  of  this  society  for  the 
present  session  was  held  on  Wednesday  even- 
ing, the  20th  inst.,  at  the  Institution  of  Civil 
Engineers,  25,  Great  George-atreet,  Westminster. 
Dr.  W.  Marcet,  F.R.S.,  President,  in  tbe  chair. 

Mr.  P.  de  B.  Colleaette,  L.R.C.P.,  M.&CS. 
Mr.  J.  Ewart,  M.R.C.S,  Mr.  F.  A.  Velaehow  sod 
Mr.  J.  T.  Wills,  F.R.G.S.,  were  elected  Fellowiof 


the  I 


irtr. 


The  following  papers  ware  read  :  — 
1.  "First  Report  of  the  Thunderstorm  Com- 
mittee."  This  report  deals  with  the  photograph' 
of  lightning  flashea—  some  sixty  in  number— whir; 
have  been  received  by  the  society.  From  tht 
evidence  now  obtained,  it  appears  that  lightning 


itypU 


1  forn 


consider  that'  the  lightning  flashes  may  be 
arranged  under  the  following  typos:  (1)  Stream; 
(•>)  sinuous;  (3)  ramified  ;  (i)  meandering;  (5} 
beaded  or  chapleted ;  and  (fi)  ribbon  lightaiar. 
Id  one  of  the  photographs  there  is  a  dark  flats  of 
the  same  character  as  the  bright  flashes;  but  the 
committea  defer  offering  any  explanation  of  the 
same  until  they  get  farther  example!  of  dirk 
Bashes.  As  the  thnaderstoi 


nittcei 


photograp 


!,  along  v 


h  thvii 


■ome    reproduol 
Aatotype    process,  ia  order 

varions  forms  of  lightning. 

2.  "The  Cold  Period  from  September,  1SSJ, to 
May,   1883,"   by   Mr.  C.    Harding,    V  R.llel&t. 
Tbemian  temperature  for  each  of  tbe  nine  martta 
from  September,   1837,  to  May,   1SJ8,  was  belns 
tbe  average,  whilst  in  tbe  case  of  October  tha 
has  been  no  corresponding  month   as  cold  dortii 
the  last  balf-oentnry,  and  only  three  colder  April 
In  London  the  mean   temperature  for  the  penal 
was  only  424',  and   there   haa  been  no  simitiilT 
low    mean    for    the    corresponding    period  line 
1854-6,  which  will  be  remembered  as  tha  tint  of 
the  Crimean  War,   and   ooly    three  equally  net 
periods  during  the  last  fifty  years.    Tbe  tempen- 
ture  of  the  soil  at  Greenwich  at  3ft.  below  tc«  nr- 
fu.ee  wu  below  tbe  average  in  each  month  frao 
April ;  in  October  and  April  til  Iso- 
;  this  depth  was  the  coldest  on  reossi 
is  being  available  for  tbe  last  fbrti-ttt 
in  November  it  waa  the  coldest  Car 
thirty-seven  years. 

"    "Observations  on  Cloud  Movements  sear  thr 

ator,   and   on   the   General   Character  of  tht 

.....tner  ia  the  '  Doldrums,-"  by  Hon.  R.  Ik*. 

cromby,  F.R.Met.Soc.  The  anthorgivesthirasil 

of  observations  msde  during  four  voyages  sate 

tor  and    tbe   "Doldrums,"  with  (ratal 

to  the  motion  of  clouds  st  various  isish 

Two  voyages  were  across  tha  IndianOceaiidariiftk 

on  of  the  North -welt  Monsoon,  and  two  laM 

Atlantic  ia  the  month,  of  July  and  Defease 

nature  of  tbe  general  circulation  of  mtilas- 

sphers  near  the"  Doldrums  "ia  discussed  as  rajui 

the  theory  that  the  Trades,  after  meeting,  riHsK 

all  back  on  themselves  ;  or,  according  wthsnf 

istion  of  Maury,  that  the  Trades  interim  sa 

■oss  the  Equator  ;  or  as  following  the  anilnjj  st 

materiala  at  present  available  an  uni- 
form a  definite  conclusion  ;  botdsuiliH 
:  the  general  character  of  the  wsatser.Ds 
of  the  squalls  in  the  "  Doldrums,"  with  a  list  * 

ing  what  kind  of  obiervations  are  leqoinsisl       i 
this  important  problem.     The  old  ioetoi   ■*- 
Trade — with  a  high  opposite  current  floekj 
leid— ia    certainly    erroneous;    for  then  ■ 
fs  a  regular  vertical  succession  of  the  ifSB 
nta  as  we  ascend,  accordingto  the  hsmhphea 


Bo  1  id lr> lag; Petroleum.— For  years HDfiusirr 
vontora  have  boen  trying  to  solidify  petnliiA 
s  are  told  now  that  experiments  aft  osiogen 
ed  on  in  Russia  with  tbe  view  of  findings  pra* 
.  once  practicable  as  well  as  desirable,  ■W 
ore  of  economy  and  cleanliness,  of  toWifj"! 
ie  petroleum  used  as  fuel.  Accordiai;  to  us 
port  made  to  tbe  Ruaiian  GovernuifiH  by  Dl 
aiiffmann,  who  has  had  tbe  principal  durst  If 
lese  experiments,  a  successful  method  of  ito» 
ishing  tbe  desired  result  consists  simplj  in  •* 
ig  tbe  oil,  and  afterwards  adding  from  1  to  1  pa- 
int, of  soap.  Tbe  latter  dissolves  in  tat  oil,  aai 
ii!  liquid,  on  cooling,  forms  a  mast  hsvinf  tt* 
ipearance  of  cement  and  the  hardness  of  ""P"1 
How.  The  product  is  hard  to  light,  bams  slnlf 
id  without  smoke  ;  but  develops  much  hut,"1 
aves  about  2  per  cent,  of  a  hard,  blsek  rasidia. 
PALMIER!  hsa  observed  that  in  a  bright  dsst 
;y,  with  a  high  and  steady  barometer,  ud  enrj 
idication  of  continued  fiue  weauer, las dretre- 
,eter  will  give  an  indication  of  chanee  l»J  ™°n 
the  barometer. 


SCIENTIFIC   NEWS. 


HE  death   Is  announced  of    Mr.  Edmund 

Guniey,  joint  secretary  of  the  Psyohical 
Iety,  author  of  "  The  Power  of  Bound  "  and 
sr  works.  Mr,  Garner,  wbo  was  born  about 
T,  waj  the  son  of  the  Rev.  Hampden  Carney, 
i  Rector  of  Harylebone.  Ha  received  hie 
action  at  Trinity  College,  Cambridge,  of 
Ah  college  he  became  a  Fellow,  after  taking 
degree  as  Fourth  Classic  in  1871.     Besides 

large  work  above  mentioned  on  the  philo- 
ot  of  music,  which  hie  attained  a  standard 
itiou,  Mr.  Garner  was  the  principal  author 

"Phantasms  of  t  e  Living,"  and  had 
sntly  published,  under  the  title  of  "  Tcrtinm 
id,"  two  volumes  of  collected  essays.  He 
'end  from  obstinate  sleeplessnes  and  ooca- 
ial  neuralgia,  and  succumbed  to  aa  over- 

•  of  chloroform,  incautiously  taken  when 
ae  at  an  hotel  in  Brighton,  whither  he  had 
is  on  business. 

lie  Council  of  the  Royal  Meteorological 
iety  are  desirous  of  obtaining  photographs 
lashes  of  lightning,  and  they  ask  fur  the  eo- 
lation of  all  who  have  ohotographs  of 
lining,  or  wbo  can  procure  mem.  jwrt 
r  a  similar  request  was  made,  and  about  60 
itographg  were  received,  many  of  much 
(net.  The  report  of  the  Thunderstorm 
nmittee  has  been  published  with  some 
rtographio  representations  of  the  light- 
«  flashes,  and  an  illustration  of  the 
Huge  from  Mr.  Wimshurst's  large  in- 
nee  machine,  showing  bright  beads  in 
I  streaks  of  light.  The  council  of  the 
iety  state  that  the  photography  of  lightning 

■  not  present  any  particular  difficulties  ; 
'  If  a  rapid  plate  and  an  ordinary  rapid  lens 
in  full  aperture  are  left  uncovered  far  a  short 
a)  at  night  during  a  thunderstorm,  flashes 
lightning  will,  after  development,  be  found 
MM  cases  to  have  impressed  themselves  on 
plats.  The  focus  should  be  that  for  a  dis- 
t,  object.  It  might  be  worth  while  taking 
this  subject  now  that  suitable  materials 
■available.  There  ought  to  be  no  difficulty 
m>  arranging  an  automatic  camera  with 
Able  paper  wound  on  rolls  by  clockwork, 
O  catch  any  flash  that  might  occur  whilst 
■ensitive  paper  was  passing  through  the 
una.     The   photographs   already   received 

•  disclosed  facts  about  lightning  whioh 
0  quite  unsuspected  ;  but  at  present  the 
uuarstorm  Committee  do  not  think  they 
lid  ibs  justified  in  making  any  generalisa- 
•.    They  require  more  photographs. 

fca  Jmrnal  and  Prvcedingi  of  the  Royal 
aty  of  New  South  Wales  (Part  III.)  con- 

•  a  psper  by  Mr.  Lawrence  Harvey  which 
Interest  aeronauts,  as  it  is  entitled  "  Auto- 

itdo  Instruments  used  in  the  Development 
lying  Machines."  The  title,  however,  will 
'■**  many  as  being  rather  of  an  anticipatory 
Mater.  Is  there  a  flying  machine  to  be 
loped  7    The   paper  is,   perhaps,  of  more 

■  ordinary  interest  because  the  Committee 
txo  House  of  Representatives  of  the  United 
&**>  has  reported  in  favonr  of  a  Bill  appro- 
ving 75,000dols.  for  carrying  out  the 
■lues  of  a  sanguine  inventor  who  believes  he 
Ooustruet  a  vacuum  balloon  of  great  power. 
aUoon  rises,  as  moat  schoolboys  know,  be- 
es it  is  filled  with  gas  that  is  lighter  than 

therefore,  if  it  is  "filled"  with  perfect 
S-ptiness  "  it  must  be  all  the  more  capable 
dating.  The  inventor  propose*  to  construct 

"vacuum  balloon  of  thin  steel,  but  some 
kematicisn  has  just  shown  that  no  steel 
»um  balloon  oould  be  const  rue  tod  which 
Jd  raise  its  own  weight,  for  the  simple 
«n  that  a  vacuum  balloon  strong  enough  to 
M  atmospheric  pressure  would  be  too  heavy 
lie. 

..t  a  recent  meeting  of  the  Edinburgh  Royal 
iety  Prof.  Mclntoah,  of  lit.  Andrew's,  read  a 
«r  on  the  early  stages  of  development  in 
Kin  fishes,  especially  the  cod,  and  cleared 

Several  unsolved  problems  in  connection 
h  natural  history.  Prof.  Mclntoen,  with 
Skid  of  the  marine  laboratory,  has  traced  the 
>ryo  fish  from  the  ovum  to  the  adult  condi 

t  may  interest  some  of  onr  readers,  espe- 

Sr  those  taking  part  in  the  discussion  on 
ntion,  to  learn  that,  in  a  recent  number  of 


ymtimUtttueln'/aUJu  Wockentehrift,  Prof. 
Neb  ring  discusses  the  question  aa  to  the  origin 
of  the  dog.  He  expresses  his  belief  that  it  is 
descended  from  various  still-surviving  species 
of  wolves  and  jackals.  The  training  of  iaokals, 
he  says,  presents  no  particular  difficulty,  and 
many  attempts  to  domesticate  wolves  have  been 
successfully  made  in  recent  time*.  Eerr  Rongo 
has  so  completely  tamed  a  young  wolf  that  it 
follows  him  exaotly  as  a  dog  might  do. 

Those  of  our  readers  who  are  interested  in 
organ  matters  may  like  to  know  that  one  day 
last  week  Dr.  Hopkins,  organist  of  the  Temple 
Church,  gave  a  recital,  the  occasion  being 
the  bicentenary  anniversary  of  completion 
□f  the  purchase  of  the  organ  from 
Father  Bernard  Smith  in  1688.  The  contest 
between  Smith  and  Harris  for  the  honour  of 
supplying  the  organ  lasted  nearly  four  years, 
during  which  time  the  two  organs,  whioh  were 
both  erected  in  the  church,  were  played  upon 
by  various  celebrated  players  of  the  day.  In 
the  result,  Smith  was  victorious,  and  Harris's 
organ  was  removed  and  divided,  a  portion  being 
sent  to  the  Cathedral  of  Christ  Church,  Dublin, 
while  the  remainder  was  erected  in  St.  Andrew's, 
Holborn.  The  organ  was  latterly,  in  1343  and 
1849,  repaired  and  enlarged  to  its  present  form. 
Dr.  Hopkins,  in  an  interesting  little  pamphlet 
issued  to  the  visitors,  says—"  In  preparing  the 
programme  for  this  afternoon  it  has  been 
thought  appropriate  to  the  occasion  to  impart 
to  it  somewhat  of  an  historical  and  national 
character ;  hence  five  of  the  numbers  selected 

.  .  written  by  English  organists  of  former 
days.  Most  of  the  remaining  items,  including 
those  sf  the  great  18th-century  German  com- 
posers, Handel  and  Bach,  are  inserted  by  desire." 
The  Rev.  J.  M.  S.  Brooke,  writing  in  reference 
"his  matter,  says  that   Father   Schmidt's 

nment  was  ohosen  in  preference  to  Renatus 

Harris's  not  by  those  organists  who  alternately 
tried  them,  but  by  the  notorious  Chief  Justice 
Jeffreys,  "who  waa  appointed  to  decide  the  burn- 
ing question  by  the  Societies  of  the  Inner  and 
Middle  Temple.  He  believes  the  contest  lasted 
about  a  year,  not  four  as  alleged. 

The  fifty-fifth  annual  report  of  the  Royal 
Cornwall  Polytechnic  Society  is,  as  usual,  fall 
of  useful  information,  the  most  interesting 
paper  being  probably  that  by  Mr,  M.  Dunn,  of 
Mevagissey,  entitled  "  Remarks  in  Connection 
with  the  Laws,  Capture,  and  Natural  History 
of  the  Herring  and  Pilchard." 

The  TransaetittM  and  Annual  Report  of  the 
Manchester  Microscopical  Society  has  been 
received,  and  proves  that  the  Society  is 
flourishing  in  one  way,  for  there  is  quite  a 
collection  of  interesting  pupers,  and  the  mem- 
ben  evidently  take  a  pride  in  doing  the  most 
they  can  to  promote  the  objects  of  the  society. 

Tha  Annual  Reports  of  the  Aeronautical 
Society  of  Great  Britain  for  1885-86  have  just 
reached  us.    They  are  published  together. 

General  W.  H.  Hutchinson,  of  Eastbourne, 
has  published,  through  Famcombe  and  Co.,  of 
that  town,  his  pamphlet  on  "  The  Navigable 
Balloon  in  War  and  Peace."  It  is  an  interest- 
ing paper  on  the  BUbject  with  which  it  deals, 
for  General  Hutchinson  is  conversant  with  his 
subject,  and  fully  appreciates  the  value  of 
navigable  balloons  in  warfare. 

The  Report  of  the  Comptroller  of  Patents, 
Designs,  and  Trade-marks  (or  the  year  1887 
shows  that  the  total  number  of  applications 
for  patents  in  1887  was  18,051. ;  designs,  26,043  ; 
and  trade-marks,  10,586 ;  numbers  higher,  we 
believe,  than  any  previously  recorded.  Just  a 
trifle  more  than  three-quarters  of  the  applica- 
tions for  patents  oame  from  persons  in  the 
United  Kingdom,  and  of  the  total  applications 
63  per  cent,  were  proceeded  with.  The  total 
receipts  for  the  year  amounted  to  £124,279,  of 
which  £105,699  was  for  patent  fees,  while  only 
£5,360  was  received  by  sale  of  publications, 
the  expense  of  printing  which  amounted  to 
£22,300.  Not  less  a  sum  than  £47,110  was 
expended  in  salaries  ;  but  still  a  surplus  of 
£42,000  waa  left  at  the  end  of  the  year. 

For  several  years  the  committee  of  the  Royal 
National  Lifeboat  Institution  have  been  en- 
deavouring to  find  a  means  of  propelling  life- 
boats mechanically.  In  April,  1886,  a  special 
sub-committee  was  appointed  to  Inquire  fully 
into  the  question,  but  was  "  unable  to  recom- 
mend the  adoption  of  any  pattern  of   steam 


lifeboat  at  t 


resent"  The  following  Kay  the 
the  Institution  offered  gold  and 
silver  medals  to  competitors  all  over  the  world 
for  "model*  or  drawings  of  a  meohauioally- 
propelied  lifeboat  best  adapted  to  meet  the 
conditions  under  which  lifeboats  are  called 
upon  to  perform  their  work."  In  response  to 
this  offer  numerous  models  and  drawings  were 
received  from  all  parts  of  Great  Britain,  the 
Continent,  and  even  from  the  United  States. 
These  were  submitted  to  Sir  Frederick  Bram- 
well,  F.K.S.,  Sir  Digby  Murray,  Bart., 
of  the  Board  of  Trade,  and  Mr.  John  I. 
Thornycrof  t.  These  judges,  after  a  careful  and 
lengthy  examination  of  all  the  models  and 
drawings  which  had  been  sent  in,  reported  that 
not  one  of  them  was  suited  for  the  purpose  for 
which  it  was  intended.  Tho  committee  never- 
theless still  hoped  that  science  might  yet  help 
them  in  the  matter.  At  the  beginning  of  the 
present  year  a  model  of  a  steam  lifeboat  was 
submitted  to  the  Institution  by  Messrs.  R.  and 
H.  Green,  of  Black  wall,  whioh,  having  passed 
through  various  modifications,  as  the  result  of 
consultation  with  the  committee  and  their  pro- 
fessional officers,  was  accepted  by  the  Institu- 
tion, and  Messrs.  Green  have  now  been  in- 
structed to  build,  as  an  experiment,  a  steam 
lifeboat  on  the  proposed  principle.  The  new 
boat  is  to  be  50ft.  long  with  12ft.  beam,  and  to 
be  propelled  by  a  turbine  wheel  worked  by  an 
engine  developing  170H.P.  Such  a  boat,  if 
successful,  will  necessarily  only  be  able  to  be 
used  at  a  limited  number  of  stations. 

.  A  Opie,  writing  to  the  Laxeet,  gives 
for  believing  that  eczema  is  contagious. 
e  is  one  in  which  the  disease  spread 
from  one  person  to  another  in  a  family  of 
eight ;  but  It  is  necessarily  inconclusive,  aa 
the  same  oause  may  have  produced  similar 
effects  in  the  whole  family.  There  is,  however, 
something  more  than  a  suspicion  that  eosema 
is  contagions,  and  consequently  care  should  be 
used  to  avoid  contact  with  those  suffering  from 
that  troublesome  affection. 

Mr.  J.  Ellerd  Gore,  F.R.A.S.,  to.,  has  in  the 
press  a  volume  entitled  "  Planetary  and  Stellar 
Studies :  papers  on  the  Planet*,  Stars,  and 
Nebulai, "  whioh  will  be  published  shortly  by 
Messrs.  Roper  and  Drowley. 


Noxious  Salts  In  Fruit*  Prepared  In  Tin 
Vessels. — Dr.  Leonard  W.  Ssdgwiok  says  that 
the  harroleimeu  of  tha  salts  of  tin  Other  than  the 
chloridss  is  generally  taken  for  granted,  bnt  tha 
following  fast*  appear  to  show  that  tbe  assumption 
iiiooorreot.—"  In  October,  1886,  I  saw  nine  per- 
sona in  one  well-managed,  healthy  household 
simultaneously  suffering  from  watery  diarrhoea, 
siokneu,  and  great  pain  in  the  abdomen.  A  oloss 
investigation  servsd  to  show  that,  excluding  the 
water  they  drank  (which  was  pure)  and  the  air 
they  breathed  (whioh  was  free  from  drain  con- 
tamination), there  was  one  tbing,  and  one  thing 
only,  they  had  done  in  common,  and  that  was  to* 
eating  of  pears  stewed  in  a  nswly-tinusd  nopt. 

pan.    It  esms  out,  too,  that  ur "  "' ■--  u 

suffered  from  two  or  three  similar  anaoaa  on 
previous  days,  and  that  these  attacks  all  occurred 
on  days  when  they  had  eaten  stewed  pears 
I  therefore  obtiined  some  pears  so  oooked,  and,  on 
testing  the  juice,  found  it  laden  with  tin  salts,  but 
finntiining  no  copper.  That  the  diarrhoea  gave 
short  time  to  simple  remedies,  that  tbe 


PES 


rainags  and  thswatsr  supply  of  tha  house  wsn 
srfeot,  that  the  eating  of  stewed  pears  prseedsc 
o,  tbe  same  day  each  attack  of  illness,  and  that 


itantial,  evidence  that  the  attacks  at 
diarrheal  were  oansed  by  tbs  tic  salt*.  And  then 
occurred  the  thought  that,  if  tha  cooking  of  a 
somewhat  acid  fruit  for  a  short  time  in  a  tinned 
vessel  effected  the  formation  of  a  poisonous  salt  of 
tin,  the  keeping  of  an  acid  fruit  for  mouth*  in  a  tin 
oan  must  have  a  like  result.     I  therefor*  tested  the 


ota,  pins-apples,  peaches, 

ry  instance  found  a  large 

of  a  salt  of  tin.    Iu  this  I  was  confirmed 


ind  tomatoes,  and 


by  my  friend  Mr.  Hugh   Power,  who  also  in  one 

specimen  detected  a  salt  oi  sine.  Sine*  than  I 
have  seen  several  instances  where  painful  diarrhcea 
followed  the  eating  of  a  tinned  fruit,  espeoiatly  In 

j  pin         '         -   --  -- 


several  persuni,  who  all   suffered  ir 
And  so  I  am  compelled  to  believe  t) 


liks  n 


many  eases 

I  nausea  and  diarrhea*  ar* 
led  fruit.     Indeed,  since 

.„ ._ _.*  in  I8B6,  Ihavs  lost  no 

opportunity  of  relating  these  things  torn/  personal 
acquaintances,  and  of  advocating  the  use  of  battled 
fruit*  only." 


my  mind  can  possibly  be  cognisant  of  is — its 
ideas :  and  henot  be  proceeds  to  argue  that 
iont  a  percipient  mind,  the  aam  of  sensations 
ih  we  call  a  table  most  and  does  cease  to  exist ; 
lort,  that  we  have  no  warrant  whatever  for  the 
if  in  matter,  in  the  absence  of  mind  to  per- 
i  the  bundle  of  sensations  whioh  we  group 
ir  that  name.  It  may  furnish  "  Esne  CaraJita1' 
i  some  not  wholly  uninstructivo  mental  exer- 
to  endeavour  to  find  his  way  out  of  the  diffi- 
r  thus  suggested ;  and  it  may  further  give  him 
•  insight  into  the  weary  logomachy  and  beating 
se  air  which,  under  the  name  of  "  Philosophy, 
afflicted  the  souls  of  men  from  T hales  down  to 
present  day. 

Observer  "  (query  65G67,  p.  332)  may  put  a  lin. 
over  the  object-glass  of  his  transit  if  he  is 
roos  about  observing  the  sun  with  his  whole 
.tore;  but  spider-lines  bear  a  charmed  life, 
in  some  mysterious  fashion  stand  a  very  great 
i  of  solar  heat,  much  more  than  any  form  of 
l  will. 
fellow  of  the  Royal  Astronomical  Sooiety. 


SAFETY  LAMPS. 

28903.]— ALTHOUGH  bo  much  has  been  said 
written  upon  this  most  important  subject,  yet 
lay  be  said  that  much  of  it  has  been  irrelevant 
,  misleading  and  very  much  to  be  regretted,  not 
7  for  the  sake  of  truth,  but  for  the  lamp  trade 
general.  The  constant  recurrence  of  these  f  ear- 
iccidents  is  so  appalling  that  they  must  certainly 
bviated.  or  the  lamp  trade  will  soon  extinguish 
f.  Such  a  calamity  at  a  time  like  this,  when 
beyond  dispute  that  the  cost  of  the  light  given 
sme  of  the  better  class  of  oil  lamps  is  even  less 
lialf  that  of  coal-gas,  would  be  deplorable ; 
•8  which  there  is  every  indication  that  before 
the  prices  of  petroleum  oils  will  certainly  be 
xnuch  lower  than  they  arc  at  the  present  time, 
"with  none  but  properly-constructed  safety 
■  it  must  oertainly  supersede  all  other 
ods  of  artificial  lighting  as  well  as  heating. 
k«re  can  be  no  snch  a  thing  as  a  safety  lamp 
out  a  safety  burner,  and  at  the  present  time 
ens  of  this  description  are  few  and  far 
eaen.  It  may  be  truly  said  that  the  markets 
Looded  with  the  vilest  rubbish  in  the  shape  of 
.*rsaa  well  as  lamps,  one  half  of  whioh  may  be 
•to  be  of  foreign  make.  The  whole  catalogue 
isutern  arises  from  no  other  cause  than  the 
beating  of  the  oil  in  the  reservoir,  and  this 
beating  is  entirely  due  to  badly-constructed 
lers,  which  are  fitted  into  lamps  and  sent  out 
heir  mission  of  destruction  with  palpable  in- 
nnoe  by  the  makers.  The  only  wonder  is  that 
lents  are  not  more  numerous.  Nevertheless, 
element  of  danger  exists  in  most  lamps, 
the  liability  to  show  itself  is  always  present 
e  the  lamps  are  in  use.  Therefore,  the  most 
»ble  point  of  safety  can  only  be  obtained 
■•ping  the  oil  in  the  reservoir  perfectly  cool, 
no  lamp,  however  constructed,  is  worth  the 
►  of  "  safety  "  in  which  the  oil  is  heated  more 
Crom  6°  to  10°  beyond  its  ordinary  temperature, 
instead  of  this,  it  can  be  easily  proved  that 
'  of  the  burners,  even  of  the  best  makers,  will 
nail  as  much  as  from  303  to  403  additional  heat 
•  oil  soon  after  lighting  up.  or  reaching  to 
LOO0  Fn  whioh  is  far  beyond  the  flash  point  of 
*of  the  oils  now  in  use,  and  more  than  enffi- 

to  cause  the  most  direful  results.  For  in 
i*J*ted  state  there  is  a  continuous  escape  of 
ajr  gas,  for  the  escape  of  whioh  some  of  the 
w  provide  by  means  of  safety-valves,  vent- 
»  and  such  appliances.  These  are,  in  some 
Hoes,  independent  of  the  burners.  Others 
wle  openings  direct  from  the  reservoir  through 
tody  of  the  burner,  and  thence  to  the  flame, 
ing  that  the  vapour  may  safely  escape  that 
or  be  taken  up  and  gradually  consumed  by 
lame  as  fast  as  it  is  generated.  But  this  is 
rreatest  fallacy,  for  before  the  heated  gas  can 
a  the  flame  it  gets  so  thoroughly  mixed  with 
kir  as  to  become  pretty  well  harmless,  and  it  is 
it  is  so,  or  the  chapter  of  aooidents  would  be 

muoh  greater.  These  are  the  kind  of  burners 
are  the  chief  cause  of  most  of  the  accidents 
do  occur,  for  in  attempting  to  extinguish  the 

by  blowing  down  the  ohimnsy.or  by  suddenly 

3  them  to  any  height,  the  name,  by  being 
downwards,  meets  the  escaping  gases  before 
sing  eo  harmless  as  before  described,  and 
iqnently  an  explosion  is  evitable.  But  if  we 
t  a  greater  amount  of  safety  to  those  lamps 
are  constructed  with  appliances  for  the  escape 
e  gases  independent  of  the  burner,  it  cannot 
tnied  that  the  same  element  of  danger  still 
i,  for  although  it  may  be  safe  to  extinguish 
ght  by  blowing  down  the  chimneys  of  such 
Sj  it  may  at  any  time  show  its  existence  in 

ways,  suoh  as  being  accidentally  dropped  or 
ra  over.  In  either  case  the  over-heated  oil 
rapidly  ignites,  even  without  actual  contact 

the  name,  as  the  escaping  vapour  is  quite 
unable  enough  to  start  the  mischief, 
th  a  properly  constructed  burner  we  need  no 


such  applianoes  as  safety-valves  or  vent  holes,  nor 
even  automatic  extinguishers;  in  fact,  the  less 
appendages  to  a  burner  the  better,  for  every  addi- 
tion only  tends  to  augment  the  body  of  heat,  which 
in  time  is  transmitted  to  the  reservoir;  besides 
whioh  the  burner  is  less  complicated,  and  is  the 
more  readily  kept  clean.  Every  means  should  be 
adopted  to  prevent  the  heating  of  the  oil  while  the 
lamp  is  burning,  for  it  is  well  known  that  petroleum 
of  any  decent  quality  cannot  possibly  be  ignited  in 
the  bulk  at  its  ordinary  temperature,  nor  is  there 
any  risk  from  its  evaporation,  for  it  does  not 
evaporate  half  so  much  as  water,  and  at  the  ordi- 
nary temperature  it  is  quite  as  safe.  Therefore, 
with  the  most  fragile  glass  containers  becoming 
fractured  by  any  kind  of  accident,  there  would  be 
ample  time  to  prevent  conflagration  in  most  oases, 
provided  the  oil  had  not  been  previously  heated  in 
the  reservoir.  How  can  a  lamp  be  termed  abso- 
lutely safe  when  in  a  very  few  hours  after  lighting 
up  the  oil  in  the  reservoir  becomes  heated  in  the 
manner  already  described?  Yet  such  are  being 
advertised.  Surely,  if  the  question  were  gone  into 
at  all,  it  could  certainly  go  on  no  better  lines  than 
those  I  advocate — that  is,  to  condemn  all  suoh 
burners  or  lamps  whereby  the  oil  in  the  reservoir 
or  container  becomes  heated  more  than  a  very  few 
degrees,  if  any,  beyond  its  ordinary  temperature. 
No  other  method  could  be  so  absolute  in  prevent- 
ing accidents,  or  better  for  the  good  of  the  lamp 
trade  and  the  safety  of  the  public. 

Gh  B.  Postlethwaite. 


THE    FATAL   THIRTEEN. 

[28004.] — There  is  a  commonly  received  tradi- 
tion that  if,  from  some  cause  or  other,  the  last  guest 
at  a  dinner  party  happens  to  make  up  the  number 
to  thirteen,  one  of  tnem  will  inevitably  be  found 
missing  before  the  year  is  out.  It  may,  however, 
be  doubted  whether  those  who  favour  this  super- 
stition are  sufficiently  enlightened  to  oredit  the 
fact  that  if  these  thirteen  persons  thus  gathered 
round  the  table  were  privileged  to  live  only  long 
enough  to  exhaust  as  many  of  the  changes  as  they 
were  capable  of  making  in  their  relative  positions 
during  that  year  one  and  all  of  them  would  escape 
this  calamity.  That  suoh  a  number  of  changes  can 
be  effected  in  a  reasonable  space  of  time  the 
following  calculation  will  prove,  and  will,  more- 
over, show  that  No.  13  will  be  conspicuous  rather 
as  a  beneficent  factor  in  the  same  than  otherwise, 
and  that  the  unlooked-for  guest  who  made  up  the 
supposed  ominous  number  should  be  greeted  with 
a  marked  expression  of  welcome. 

Assuming  that  these  13  persons  were  alert 
enough  to  make  as  many  as  13  ohanges  in  three 
minutes,  and  agreed  to  amuse  themselves  for  13 
hours  a  day,  and  to  devote  the  313  working  days  of 
the  year  to  this  little  game,  they  would  accomplish 
in  that  time  105*7940  changes  out  of  the  number 
whioh  No.  13  is  capable  of  making.  Seeing,  then, 
by  the  vast  number  of  changes  they  had  then 
accomplished,  they  would  naturally  think  there 
oould  not  be  many  left  to  oomplete  the  remainder 
of  the  number,  and  that  it  would  be  no  unreason- 
able request  to  have  the  like  privilege  so  far 
extended  as  to  enable  them  to  do  so ;  but  what 
would  be  their  astonishment  on  being  told  that  in 
order  to  finish  their  self-imposed  task  they  would 
be  doomed  to  spend  upwards  of  5,000  years  before 
they  had  exhausted  all  the  changes  of  whioh  this 
notable  No.  13  was  susceptible.  It  may  be  added 
that  two  more  guests  would  have  brought  the 
number  of  possible  changes  up  to  a  billion. 

People  often  speak  glibly  ot  millions  and  billions, 
but  probably  few  are  capable  of  realising  the 
meaning  of  the  last-named  sum,  unless  it  could  be 
presented  to  the  mind  in  a  more  luoid  form  than 
by  an  array  of  figures. 

The  readiest  and  most  palpable  way  of  illus- 
trating the  magnitude  of  a  billion  is  to  treat  it  as 
a  money  question,  and  to  put  it,  as  it  were,  object- 
ively before  the  eye  as  so  many  coins,  drawing  no 
further  on  the  imagination  in  the  way  of  figures 
than  to  assume  for  a  moment  in  the  present 
instance  that  it  is  no  figure  of  spec  oh  to  talk 
of  the  streets  of  London  being  paved  with  gold. 
All  that  is  required  is  to  imagine  a  road  of 
the  ordinary  width  covered  with  a  layer  of 
sovereigns  so  closely  fitted  together  that  little  or 
nothing  is  to  be  seen  of  the  surface  except  gold. 
Now  the  simple  question  is,  What  must  be  the 
length  of  such  an  auriferous  road  to  allow  of  it 
being  thus  covered  with  a  billion  of  sovereigns  ? 
At  the  first  blush,  some  might  say  a  mile,  while 
others  more  venturesome  wonld  say  ten  miles,  but 
that  it  could  not  possibly  exceed  that  limit.  Now, 
it  can  bo  readily  proved  by  an  accurate  measure- 
ment of  the  space  occupied  by  a  soore  or  so  of 
sovereigns  placed  as  to  fill  up  the  interstices 
arising  out  of  their  close  contiguity,  that  if  this 
road  measured  exactly  32ft.,  or  10|  yards  in  width, 
it  wonld,  incredible  as  it  may  seem,  have  to  run 
onoe  round  the  world,  or  25,000  miles,  in  order  to 
receive  the  number  of  sovereigns  which  would  be 
represented  by  a  billion. 

The  accuracy  of  these  calculations  oan  be  very 


readily  tested,  and  they  are  set  forth  simply  with 
the  idea  of  dispelling  the  hazy  notions  generally 
held  about  these  sums,  and  to  show  how  this  oan 
be  done  by  a  novel  way  of  "  putting  the  matter." 

A.Z. 


EVER  —  PTJBB 


HOW    TO    LIVE     FOB 
XATHBKATI08  —  THE 
WORLD. 

1 28905.]— As  u Kappa"  (28890,  p.  373)  specially 
asks  me  for  an  opinion  on  the  letter  which  he 
extracts,  headed  "No  More  Death,"  I  will  begin 
by  saying  that  no  more  terrible  infliction  could  be 
conceived,  alike  for  the  individual  and  the  com- 
munity, than  a  discovery  suoh  as  is  suggested.  Even 
if  confined  to  a  special  few,  how  utterly  weary  of 
existence  they  would  become — if  general,  an  end 
would  have  to  be  speedily  put  to  birth  as  well  as 
death,  or  we  should  have  no  room  to  move ;  and 
what  would  existence  be  worth  when  family 
interests  and  all  that  ohild-life  means  were  taken 
out  of  it  ?  Life  and  death  are  inevitably  united, 
each  absolutely  necessary  to  the  other,  both  parts 
in  the  whole  scheme  of  existence,  and  each  good  in 
its  order. 

But,  as  ''  Kappa  "  suggests, "  there  is  something 
in  '  W.  A.  W.'s '  ideas  ";  only,  to  use  the  hackneyed 
saying, if  That  whioh  is  new  is  not  true,  and  that 
which  is  true  is  not  new/'  The  usa  of  acetic  acid 
is  not  new ;  there  is  a  professed  system  of  "  aoeto- 
pathy "  set  forth  long  ago  as  a  universal  remedy. 
What  "Kappa"  says  ne  finds  true  is  no  novelty. 
It  is  well  known  that  strong  aoetio  acid  dissolves 
the  epidermis,  and  oan  be  used  to  remove  the  semi- 
dead  skin  whioh  forms  where  care  and  cleanliness 
are  neglected.  That  is  why  it  has  become  one  of 
the  most  commonly-used  corn  solvents. 

That  the  skin  is  one  of  the  moit  important  of 
the  eliminating  organs  is  no  new  information, 
though  the  average  human  who  is  very  anxious 
about  his  liver,  and  about  his  lungs  when  he 
catches  cold,  and  sometimes  about  his  kidneys, 
rarely  understands  that  his  skin  plays  an  equally 
important  part,  and  is  very  often  the  real  source 
of  the  bad  working  of  the  others,  and  the  proper 
place  to  which  the  remedy  is  to  be  applied.  But . 
any  one  who  knows  this  truth  and  takes  good  care 
of  his  skin,  brings  about  the  very  effects  whioh 
"  W.  A.  W/'  attributes  to  his  aoetio  acid.  That  is 
the  very  action  of  the  Turkish  bath,  and  the  man 
who  regularly  washes  himself  thoroughly  all  over 
every  day  in  cold  water  and  onoe  a  week  takes  a 
good  hot  bath,  with  occasionally  a  hot-air  bath, 
will,  I  am  pretty  sure,  be  just  as  thoroughly 
oleared  of  all  impurities,  and  likely  to  live  just  as 
long  as  on  the  system  of"  W.  A.  W." 

I  do  not  say  that  the  acid  may  not  remove  some- 
thing which  the  water  may  not  dissolve,  even  with 
the  aid  of  soap ;  but  I  muoh  doubt  it.  But  what 
I  do  not  doubt  is  that  in  due  course  u  W.  A  W." 
will  effectually  disprove  his  theory  in  the  usual 
way.  He  may  defer  that  for  some  time  yet, 
because  the  description  favours  his  longevity. 
This  capaoity  for  long  life  depends  partly  upon 
the  inherited  constitution,  partly  upon  the  mode 
of  life,  freedom  from  care,  Ac,  and  partly  upon  the 
care  taken  of  the  body. 

What  is  pure  mathematics  ?  (My  one  definition 
of  its  ultra  form  would  be  pure  bosh !)  Some  time 
ago  a  writer  urged  upon  chemists  the  study  of 
what  he  called  ''  pure  motion  " —  that  is  to  say, 
motion,  leaving  out  of  consideration  any  substance 
or  matter  moved.  Such  suggestions  ought  to 
qualify  people  for  treatment  in  a  lunatio  asylum, 
and— welL  it  may  be  my  own  ignorance ;  but  when 
people  talk  about  space  of  four  (or  it)  dimensions, 
I  am  forcibly  reminded  of  the  suggestion  whioh 
Festus  made  to  Paul, "  Much  learning  hath  made 
thee  mad."  The  fact  is  simple;  these  ultra- 
mathematics  are  not  mathematics  at  all.  They 
have  drifted  over  into  the  worst  type  of  meta- 
physics. True  mathematics  deal,  and  oan  deal,  only 
with  realities— th*  actual  and  possible  relations 
of  things  whioh  really  exist.  The  moment  a  mathe- 
matician pretends  to  deal  with  merely  imaginary 
matters  he  becomes  an  impostor,  and  oan  only  lead 
his  disoiples  into  chaos.  All  talk  about  spaos  of 
four  dimensions  belongs  to  the  same  order  of  folly 
as  the  old  scholastic  disoussions  about  the  number 
of  angels  who  could  dance  on  the  point  of  a  needle. 
They  come  under  the  old  definition  of  the  M  oppo- 
sitions of  science,  falsely  so-called,*'  whioh  were 
simply  the  elaboration  of  deductions  from  morely 
imaginary  starting  points.  As  Mr.  Grey  says 
(28880,  p.  371),  we  probably  Hall  always  have  suoh 
people,  just  as  we  will  always  have  persons  who 
believe  in  dreams  and  similar  nonsense.  The 
mystery  is  that  he  does  not  see  that  four-dimen- 
sioned space  is  a  mere  dream,  and  that  argument 
about  what  creatures  could  do  who  existed  in  it  is 
— well,  nonsense.  We  might  just  as  well  calculate 
how  long  it  would  take  to  build  a  castle  in  the 
air,  the  labourers  getting  up  to  the  clouds 
by  turning  a  ladder  np  when  they  had 
got  to  the  top  of  it ;  and  assuming  t  lie  fundamental 
Tact*  that  the  labourers  could  do  this,  a  mathema- 
tician would  easily  work  oat  the  details  of  the 
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bad  deiign  of  the  bed.      The  Keyring  serin 

waa quite  insnrHcient  to  give  any  lading  truth. 

Will  anyone  tell  me  whit  ia  supposed  01  '.*■ 
advantage  of  centring  the  heads  iu  this  laihr. ' 
I  presume  it  is  Dot  intended  to  do  the  milling  m 
the  vortical  slide  ?     It  does  not  eecure  •  uiidi«| 

Cf.  for  the  work  under  the  colter,  for  ill 
troyed  by  tba  slide- ust  beiug  made  to  rwiiw! 
a  pin  in  the  centre  of  the  bracket,  atleartS 
sway  from  the  line   of    centres.     This  wiil  tS 

* t  the  solid  support  on  the  bed  for  the  n 

loing  turning  up  to  lin.  ur  so,  which  call 

secured  when  tho  heada  arc  not  centred. 

It  may  be  said  the  mppurt  ii  aolid  eniQCa  t 
inch  a  light  lathe  ;  but  I  do  not  admit  this  si  all- 
the-  lathe   i 
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F.  Carre'a  latter  relating  to  t 
agree  with  him,  eapecially  w 
statement  that  the  life  of  tb: 
■bout  one  Tear  against  it  to  : 
top  bad,  which  is  going  too  fir. 
Soma  of  tba  beat  lathe-make 
Co.  and  Brittsnia  Company,  u 
farm  of  bed  in  their  frout-sli 
Mr,  Hiaei,  ia  fail  "  combination  "  slide-rest,  which 
is  for  adapting  ordinary  lathee  into  eelf-acting 
eliding  and  icrew-outting,  and  has  a  front  slidi 
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LATHE    MATTBS8. 

[  -I*1: 1 1',  j  — 1  HAVE  to  thank  the  contributor! 
ao  kindly  took  notice  of  my  former  letter,  espeoislly 
Mi.  J.  C.  Linsoott  for  hia  very  generuua  " 
wbioh  I  hope  to  take  advantage  of  a  little  Ii 
bat,  for  thi  preient,  I  am  too  busy  to  make  the 
change  in  my  lithe,  Another  thing  ia  that 
would  not  attempt  to  make  patterns  of  gear  wbteli 
and  ao  it  would  be  more  important  if  I  knew  wher 
.inga.     The  lathe  mandrel  i 


ii» 


leter. 


yean  bank,  ao  I  cannot  refer  to  Vol.  XI.";  bi 

Leg  to  thank  "  F.  A.  M,"  all 
trouble  iu  buntiug  up  the  Bubj> 


fur  hia 


My  numbers  of  the  "  E.M, 
bank,  ao  I  canni  *  * 
j  thank  "  F.  A, 

'-....  Ing  up  the  subject. 
For  alow  motion,  I  have  a  pulley  on 
abaft,  a  counterpart  of  that  on  the  mandrel.  By 
thie  means  1  can  reduce  3  to  1 ;  but,  for  metal 
turning,  the  band  (fin.  gut)  dips  terribly.     I  could 

geared  that  I  can  now  with  the  (tin. 

Of  courte,   1    might    use    a  countershaft  with 
double    or  treble  pulleys ;     bot  it  would   be   too 


bother, 
lei-gear,  I  have  decided  to  , 
might  alto  use  Jin.  gut,  but  I  am  afraid  tb 


B$ln.  pulley  its  life  would  be  very  short,  and  it 
Bnonld  be  very  tight.  What  I  want  ia  the  aame 
belt  to  I  ait  four  speeds,  as  it  doei  for  wood  ;  then 
to  put  on  the  gear,  and  have  fuar  for  metal. 

I  should  be  very  glad  indeed  if  my  lathea  were 
fitted  with  a  front  alide  ;  but,  a*  it  ta,  I  oan  easily 
change  from  sliding  to  biind-inrning.  Across  the 
aaddle  is  fitted  a  female  felide,  with  T-sloIs  cast  iu 
it.  The  top  slide,  with  slewing  arrangement,  is 
bolted  to  this  with  twu  bolts.  I  have  only  to  loose 
the)  note  of  these  bolts  one  turn,  drai 
allde  to  me,  ilide  in  a  pillar  with  T-resI 
in  ttbont  half  a  minute — and  I  can  tut 
hand.  I  don't  think  I  could  rack  away 
and  put  on  tne  hand- rait  si  quickly. 

As  1  have  not  a  front  elide,  perhaps  ai 
esmtributora  could  tell  me  him  h*»t  in  fiE 
alide  for  milling  and  othi 


Tort 


t  "  llni 


1*1  gl 


"  description  (letter 

362).    If  the  bl.ick  he  mentions  is  etmaUig  aMtfa 

indrel  and  fait  to  coue,  it  will  act  as  a  key,  and 

the  oone  and  recessed  pUte  will   run  together.     If 

the)  block  ia  eccentric  with  itself  and  works  on  a 

pivot,  it  will  get  out  uf  g< 


_o  I  think.    If  "      _ 
to  send  a  roagh  ikeich, 
glad  to  see  it.     Would    : 


iuldh 


good 


»  rLn'i"'J"ldb 
indcure  boxes  forhis  oiv 


I  made  the  entire  set  uf  patterns,  with  the  ex- 
ception of  flywheel,  fur  my  Oin.  screw-cutting 
Lathe,  and  found  the  jub  not  at  all  overwhelming. 
I  trutt  somebody  will  be  able  to  siy  lome  more 
■bout  Pfeil's  screw-cutting  gear,  as  it  :i  a  puirle 
'to  me  how  "any  number  of  threads  from  3J  to  UO 
oatn  be  ant  with  only  nine  gears."  How  many 
threads  to  the  inch  in  leading  screw  ? 

J.  L.  D. 

INTERNAL  GEAR  FOB  LATHE. 
[28911.]— Has  not  ''Engineer"  forgotten  tn 
atatathat  the  Uiothed  ring,  inaido  of  which  the 
stocantrio  works,  must  be  in  some  way  prevented 
tztjm  revolving,  she  the  mandrel  would  nut  revolve 
art  all?  If  the  pulley  be  held  firm,  what  is  to 
prevent  the  mandrel  with  the  internal  toothed 
ting,  when  revolved,  acting  on  the  toothed  eoctntria 
ling,  ai  if  it  were  an  ordinary  pinion,  and  the 
ocean  trio  its  pivot,  and  causing  it  to  rotate. 

The  internal  gear  referred   to  by  "  F.  A.  M."  is 
it  tha  Jewabury  gear,  and  ia  not  recommended  by 


an  illustration  with  the  description  of  the  act 
from  the  trade  list,  a*  follows:— 

"Screw  the  drill-stock  or  bracket  firmly  lo  ._. 
work  bench  or  the  article  tu  be  drilled.  This  being 
done,  luck  the  upper  tnotli  wheel,  by  turning  th< 
eccentric  gearing  against  it  to  the  left  hand.  Thet 
run  down  the  spindle,  by  turning  the  handle  unti 
it  reaches  the  article  being  drilled.  Put  on  thi 
feed  motion,  hy  laming  tlic  iccentrie  to  the  rigb 
hand.  After  thi  hole  is  'rilled,  the  spindle  ii 
bnnMdutelj  drawn  hack,  by  locking  the  uppc: 
wheel,  as  before,  and  reversing  the  handle." 

There  are  evidently  two  wheels  on  tha  top  of  tie 
drill-spindle,  gearing  into  the  single  broad  wheal 
on  front  of  the  bracket,  query:  What  ia  "the 
upper  toothed  wheel  lucked  to  "  l     Where  does  the 

cut.  ,1a  C  a  sleeve  in  which  therpindle  S  can  mot 

of  the  lathe  poppet/  To  what  respectively  are  tb 
two  wheels  A  and  B  attached— screw.  Ppmdle,  i 
sleeve  ?  Piedk.  Carre. 

THE  GLACIAL  PBSIOD  AND  ITS 
CAUSE. 
hSHMfi}— A*  •»  R.  L,  (,„"  has  for  s>  long  a  period, 
in  the  pages  of  the  "  E.M.,"  advocated  a  world-wide 
deluge  of  water  from  extra-mundane  tourers  fall- 
ing scalding  hot  both  at  the  Equator  and  at  the 
1'ule  ».  perhaps  I  may  nut  be  too  persevering,  even 
*    '   "loint  out  sown  of  his  further 


at  this  di 
mistakes  and  erm 
In  letter  2*JM 

Superheated  Btean 
a  higher  ternpei   ' 


■  define 


low 


muspber 


(-■ii  slei  !" 


:,,.|,r 


niperat 


uoulv 


ined  by  high  pressure.  Ill 
such  superheated  t team  esitt  iu  the  high  regiui 
of  our  atmosphere  where  the  barometer  is  far  belo 
iin  incli  in  he  ight,*nd  whore  the  thermometer  wnul 
indicate  Mr  below  freezing  point  at  least.  A 
volume  of  water  striking  our  atmosphere  would 
of  courae  generate  heat  sufficient  to  instantly 
convert  it  into  vaponr  at  a  campiratively  low  *  — 
perature;  hut  even  if  at  813"  F,,  would  il  __. 
rapidly  condense  and  freeze  long  before  it  reached 


,nd  the  i 

of  meteorites  which  point  to  its  e: 
or  tut)  miles.  How  ia  that  for  iu| 
and  scalding  water  I  "  E.  I..  C,"  in 
("B.  M,"  May  IB),  questions  my 


tension  for  EOO 

lli«lv[l,T   ;«7- 


the  Equator  annually."    Dr.  Zenker,  of  Berlin,  eati 
mates  the  amount  directly  received  from  the  ant 

Equator,  and  let"  E.  L.  CJ."  add  to  this  (heamonnl 
carried  by  ocean  and  air  currents.  "  E.  L.  G.' 
aays  my  statement  about  the  recession  and  shrink- 
id  to  dispi 


work   ' 


-  inn 


He  will  leam  a  great  deal  an  the  subject  if  he 
■eadsTyndalls  "Formaof  Water  "wbichembodiea 
i  course  of  lectures  originally  delivered  to 
children.  Tyndall  describes  the  shrinkage  and 
lion  as  it  is  and  aa  it  haa  been,  and  aays  that  a 


glacial  period  requires  more  hest  than  cold  for  ii* 
causation.  I  suppose  "  E.  L.  (!."  will  call  this  a 
ridicnlously  paradoxical  statement,  bat  neverthe- 
less it  is  true.  The  istre  heat  required  existed  in 
the  former  high  nurthem  and  southern  warm 
climate,  together    with    such    beat    as    might  be 

atmosphere. 

The  well-known  example  of  superheated  water 
and  steam  in  volcanoes  and  gejscraalso  tells  agaiuat 
"  E.  L.  G.'a  "  theory  of  a  scalding  hot  Delnge  and 
parboiled  mammoths.  It  is  known  from  observa- 
tion in  Iceland  and  in  the  Yellowstone  Park  that 
the  lower  portion  of  the  subterranean  column  of 
hot  water  in  tha  ge yacr  funnels  is  6uu  F.  above  the) 
common  boiling  point.  When  this  superheated 
water  is  relieved  from  pressure  at  the  geytcr'i  or 
volcano's  orifice,  a  large  pottion  of  it  at  ones 
explodes  or  dashes  into  steam.  How  would  it 
behave  In  radio,  or  how  would  it  behave  on  tha 
confines  of  our  atmosphere  600  miles  away,  where 
every  degree  of  its  temperature  would  have  to 
compete  with  low  preisurc,  intense  cold,  existent 
moisture,  and  length  of  travel '!  The  atmosphere 
would  be  hyper-saturated,  and  the  moisture  already 
dissolved  or  suspended  would  first  be  precipitated 
to  the  earth  before  the  newly  arrived  moisture 
would  be  aulEciently  diffused.  In  fact,  thi  whole 
process  would  follow  [he  cycle  of  the  sua  and  seasons 

Sir.  Drayton  [ioUttl  names  three  of  the  usual] J 
assigned  causes  for  the  Glacial  Period.  Two  of 
these  I  have  noticad  iu  my  letter  S81S!).  Hia  tint 
or  Geographical  reason  appears  to  me  to  have  this 
difficulty  among  others  : — How  could  a  change  in 
the  geography  of  the  earth  came  a  gl.iciation  over 
the  same  extent  of  Northern  llemi-pherein  Europe, 
Asia,  and  America,  and  also  of  the  Southern  Hemi- 
sphere at  the  aame  time,  as  evidenced  by  glacial 
autiuu  iu  Australia  and  other  lands  of  similar 
latitude;1  The  very  fact  of  the  glacial  action 
being  evident  over  pluccs  still  existing  prove!  the 
land  to  be  still  mure  or  less  the  aame.  Thia  la  a 
difficulty  to  which  the  supposition  of  added  water 
from  outside  iptce  is  not  subject. 

1  leave  my  theory  ia  the  hands  of  your  readers, 
for  I  cannot  longer  trespass  on  your  kind  indul- 
gence. Permit  me  alsu  to  thank  your  many  readers 
who  have  considered  it  worth  time  and  trouble  to 
discuss  the  aubjeot  matter  of  the  moon's  water  and 
the  Glacial  Period.  Franoia  B.  Cane. 


NOAH'S  FLOOD  AN  ACCIDENT. 
[ 289111.]— Thourh  the  diluvial  waters  were  of 
arse  "  a  meteor,"  in  the  strict  etymologic  sense 
at  we  call  aliooting  stirs  or  aerolites  "  meteor*," 
.  it  everybody,   or  at  least  "F.  S.S.,"  in  pp.  332, 
371,    by  "meteorology"    meani  only  atmoapheric 
-  ore,  which  I  have  all  along  denied  the  Flood 
ve  been.     Why  am  I,  or  the  French  scientists, 
plain  atmospherically  a  "shower"  we  dan* 
ve  come  from  the  atmosphere,  bat  front  ** 
above  it  t    They  have,  as    I  said  OH  p,  1 
:  ascribed  it  to  any  but  an  astral  causa 
short,  no  other  than  such  as  Haliev  discus** 
mr  Royal  Society  in   MSU.    Of  course  readu 
h*    last  culuuin   of  p.  3i3  will  have   seen   tl 


"  1794"  was  ■  misprint,  u  the  next  line  oalla  it  SO 
years  before  1724. 

The  sufficient  anawer  to  all  moh  meeting  ignor- 
Onee  aa  that  of  "  Delta,"  p.  254,  ii  in  three  words, 
"Regard  modem  science.  Not  a  word  of  this  your 
insolent  rubbish  has  ever  been  science  at  all.  Bat 
eometary  orbit*  have  been  positive  soienoe  these 
two  oanturiea.  Nature,  ever  since  Halley's  and 
Kewton's  time,  has  been  constantly,  yearly 
oftener,  thrusting  before  all  noses,  or  at  lout  the 
■eye*  of  alt  learned  societies.  Royal  or  not.  (hi; 
broad  fact  (for  which  1  referred  yon  to  the  atheist 
Comte},  that  the  "  great  deep  "  of  the  infinite  aky 
doai  always  hold  stores  and  "  fountain!,"  txtiauat- 
laaa  and  eounllees,  oC  water  and  of  everything  else, 
each  ready  at  any  moment  to  pour  a  Noah's  Flood, 
Or  Gftyfold  greater  catastrophe,  on  this  or  any 
world  whatever. 

No  harder,  stranger,  ot  more  notable  in  tl 
■viaible  universe,  than  accidents  that  kill  a  baby 
a  gnat, .are  suck  accidents  as  the  Noaohian  worl 
drowning,  or  as  Peter's  predicted  con  (lug  rat  ion  of 
the  heavens,  wiih  your  "cloud-capt  ' 
gorgeous  palaces."  llardly  in  the  most  prying 
telescope,  if  they  are  only  equal  to  ours,  in  the 
neighbouring  Venm  or  Stars  will  such  event  be 
parceptible.  The  spectroscopics  have  found  I_ 
none  of  the  latest  few  comets,  "  F.R.A.S. "  says, 
trace  of  water,  hut  have  compared  nearly  all  to 
the  hydrocarbon  gas  "acetylene."  So,  for  ought 
that  can  be  known,  the  body  is  now  shining  at 
Sydney  or  Cape  Town  that  by  next  Monday,  with- 
out being  observed  at  Greenwich,  may  plunge  oui 
globe  in  acetylene,  so  that  while  "Satine"  oi 
K  Delta"  is  mending  a  pen  to  answer  this,  "the 
heavens,  being  on  tire,  shall  be  dissolved,  and  the 
elements  melt  with  fervent  heat,"  and  the  evolr 
tion  of  all  organic  species  here  be  over. 

The  same  that,  regarded  from  the  thelitis  side, 
Was  a  "  day  of  judgment,"  regarded  from  the  phy- 
sical is,  you  see,  merely  an  accident — the  only  one, 
Of  all  historical  events,  answering  to  the  strict 
attymology  of  the  word,  "  a  disaster," — dit-ait rum, 
a  fatality  brought  about  by  a  star. 

My  statement  that  Bible-readers  cannot  suppose 
Hi  all  derived  from  a  single  parent  ia  attacked  from 
contrary  (ides  by  "  Satine  "  and  "  J.  R.  C,"  p.  3i4. 
If   "J.   R.    C-'   insists   on   his    grandmother's, 
Hilton's,  and  the  Monk's  ignorant  making  of  the 
Creative  daya  human  work  days,  what  will  he  make 
0>E  the  Exodus  reason,  for  the  Sabbath  command  7 
Was  God's  working  at  creation  six  days,  and  i 
Lng  ever  since  for  a  million,  an  example  for  me 
work   six   of    every  seven,   and    rest    only    a 
Deuteronomy   shows   the  reason   for  the   Ji 
Saturday,    to    commemorate     their    escape    from 
Pharaoh.    Thsir  first  Sabbath  had  alio  been 
Erst  Passover,  just  as  with  us  the  Sunday  _ 
weekly   Easter.     But.  Exodus   gave  another   and 
world-wide  reason,  and  one  fulfilled  by  keeping  out 
day  in  seven  no  matter  which.    The  sixth  erestivt 
seeded,  and  this  seventh  began  with  Noah's  flood. 

Returning  to  "  P.  S.  S.,"  p.  371, 1  have  claimed 
no.  monopoly  of  "  non-miraculous  meteorology,"  but 
do  of  *■  non -miraculous  geology,"  because  all  the 
facta  to  be  accounted  for,  and  which  none  of 
•scientists.  1  maintain,  can  account  for,  even 
miracle — assumed  though  they  pretend  cot- 
which  the  Bible  does,  without  miracle,  are  facts  of 
geology.  The  gravel-beds,  gravel  stratum  under 
deltas,  bone-caves,  drowned  mammoths,  buried  and 
frozen,  fossil  ivory  traffic.  Hint-folks  weapons,  n 
eilt-scooping,  are  all  in  geology  books— not 
those  of  meteorology. 

In  a  Swiss  pastor's  sermons  on  the  Deluge, .-». 
Rochat,  dated  l^S,  I  find  this  quotation  from  Prof. 
Gaoseen,  of  Geneva :— ■■  God  has  a  thousand  means 
Of  destroying  men,  for  none  of  us  would  live  three 
seconds  if  God  ceased  to  make  oar  heart  beat.  He 
might  have  destroyed  them  by  a  sickness,  as  the 
cholera,  the  rellow  fever,  the  plague,  or  any 
epidemic.  But  no  trace  would  then  have  remained 
Of  this  judgment,  and  God  willed  that  we  should 
have  the  traces.  He  willed  that  after  this  judgment 
bad  been  executed  on  the  earth,  all  coming  genera- 
tions, we.  lur  instance,  thousands  of  years  later, 
should  always  bave  hs  evidence  before  ns. 

"Suppose  tr,.ps  entered  this  building  to  kill  ns 
■11,  and  in  the  noiso  and  struggle  this  place  would 
hie  reduced  to  crest  disorder.  There  would  be 
blood,  and  the  shot-mark!  on  the  walls.  Twenty 
or  thirty  jtaj-jJsjer  the  iiacejjFojjlditiU  besbown. 
Well,  we  still  see  the  traces  uf  the  Deluge  over  the 
whole  earth.  1}  that  this  event  must  impress  ns 
just  as  if  related  to  ns  by  witnesses  who  had  seen 
i:  fifty  years  before  we  entered  the  world,  and 
pointed  out  its  effect* :     It  is  not  merely  in  oar 

in  Africa,  and  in  Asia.  Everywhere  they  have  the 
traces  of  tho  Flood,  as  those  of  our  storm  of  the 
-JCith  of  May  were  ices  a  week  later.  '  Yun  may 
remember,  tome  vears  ago,  there  was  on  that 
day  a  trightf  id  storm  around  Geneva.]  When  we 
walked  ont  of  the  city,  we  saw  trees  nprooted, 
walla  overthrown,  and  stones  heaped  in  the  gar- 
den*. Now  tie  Deluge  can  no  more  be  doubted 
to-day  than  yen  could  doubt  this  building  had  been 


bunt,  if  you  saw  its  b 


it  columns.    Look  in  the 


oavss  and  orevlces  of  the  soil,  and  everywt 
find  gravel  of  water-rolled  pebbles,  in  the 
of  which  are  bonea.  And  the  same  grat 
find,  with  the  same  rolled  pebbles  and 
lodged  in  the  vales  of  even  the  highest  — 
in  Europe.  On  our  border  we  have  Mont  Klanc  : 
bnt  in  America  there  are  higher  lands,  and  in  Asia 
etill  higher.  Savants  have  found  the  unquestion- 
able traces  of  the  Flood  at  many  thousand  feel 
rd    Engli 


i  the 


r     ('1,111 


gravels  and  those  animal  bones  nt  tbat  height.  So, 
then,  you  see  God  has  willed  that  this  event  should 
be  as  if  present  to  all  the  generations,  by  the  traces 
it  has  left  on  the  earth.  He  has  willed  that  the 
story  thereof  should  make  the  same  impression  as 

The  faot  is,  we  may  ohallenge  the  production,  I 
believe,  from  all  history,  of  more  than  two  nations 
and  periods  over  besotted  and  quack-ridden  enough 
to  ignore  this.  Tho  two  are  the  degraded  oat-  and 
crocodile-worshippers  of  Egypt's  final  deosy  under 
'   illarly  wretched 


l.yell's 


Among  all  symptoms 


radically  shocking  thi 
"1  "Geology  and  the  Deluge,"  by  tho  Duke  »t 
rgyll :  "Comparatively  a  short  time  ago— some 
I  years  ago — my  own  state  of  mind  was  one  of 
itire  suspense  in  regard  to  the  Deluge  as  an  event 
hioh  had  ever  affected  any  considerable  area  of 
the  globe  (!)  Only  within  the  last  few  years  has 
it  seemed  to  me  that  facts  have  been  accumulating 
which  prove  there  has  been  a  great  submergence 
ot  the  land  over   a  great   portion    of  the  globe, 

of  the  Deluge."     lie  still  clings  to  that  fallacy  of 

..  King,  you  see,  and  is  blinded  by  it.     Deluge 

i  twbmrrycnct  are    two  totally  distinot   things, 

and  on  no  large  area  is  thore  trace— indeed,  on  no 

csent    lands  —  of     s    temporary    submergence; 

lereaa  of  deluge  there  is  trace  everywhere,  even 

up   Mount    Everest.     But  the  duke's  lecture  is 

poisoned  all  through  by  tbe  "  snbmergenos"  notion, 

~d  at  the  beginning  he  deprecates  all  attempt  at 

iigning  "physical  causes    for  the  event.     But  in 

metis  nothing  about  it  is  plainer  laid  down  than 

the    physical    cause  1     A    deluge    not    oaused  by 

"rain  from  heaven"  would  nut  be  the  Scriptural 

deluge  at  all  I     What  I  call  astounding,  however, 

is,  that  when  the  traces  of  an  event  have  always 

been  glaring,  and  much  the  same  as  to  notoriety  a 

century  sgo  as  now,  a  nation  can   be  deluded — not 

its  children  or  its  rabble,  but  a  duke  and  a  royalty's 

"    '    r-in-law-into  such  a  state  of  mind  as  that! 

B.  ii.  a. 


r  28911.]— Objection  ia  made,  on  very  different 
ides,  by  -  J.  K.  C."  and  "  Satine  "  (p.  3il),  to  my 
ailing  it  impossible  for  "  Bible  readers  "  tu  supp- 
ose us  all  derived  from  one  ancestor ;  bnt  on 
scons iderat ion  I  still  think  it  impossible.  Donbt- 
!s*  "Satine"  may,  with  equal  reason,  say 
moat  people  fancy  that  we  are  all  descended  from 
ue,"  bot  does  he  mean  to  call  "most  people" 
liblo  readers  ?  Or  does  "  J.  R.  C."  think  many 
Inglishmen  have  a  chance  of  reading  "  the  Bible 
la  common-sense  way  "  i  Alas  I  I  fear  I  shall 
ever  learn  Hebrew  enough  to  make  the  least  pre- 
tence to  do  that!  Bnt  Bibliolaters,  let  me  observe, 
luoh  as  the  clergy  andiecta  made  our  fathtra  for  the 
ast  several  generations,  are  never  by  any  means 
readers  (or  true  students  in  any  sense)  of  their 
fetish  or  talisman,  whether  it  be  a  book,  or  oolleo. 
on  of  books,  or  anght  else.  It  is  marvellous, 
ideed,  how  such  a  man  as  Milton  could  fancy  such 
beliefs  as  this  (which  he  doubtless  held),  or  as  a 
auake  bringing  "  death  into  the  world,"  or  sin  into 
the  world,  were  deducible  from  the  Bible.  Bat  it 
only  convinces  me  he  could  not  be  truly  a  "  Bible 
reader."  Nor,  if  restricting  the  term  "  Bible  "  to 
what  the  Jews  call  so,  can  I  reckon  even  St.  Paul 
among  "readers"  of  it,  when  he  founds  an  argu- 
'  on  the  positiun  tbat  in  "  Adam  all  die," 
>as  bit  books  told  him  neither  Enoch  nor 
ti  died.  But,  of  course,  Bible  rWrers  could  in 
general  have  no  ehanca  of  being  what  1  mean  by 
"Bible  readers."  It  is  s  collection  of  documents 
by  various  writers,   some  often    inspired,  others 

BO,  holding  various  and  sometimes  iucon- 

t  traditions,  and  real  readers  thereof,  in  any 
mon-sense "  way,  have  to  be  able  to  take  a 
bird's-eye  sort  of  view  of  these,  and  combine  what 
'-        mtial  in  them  all  and  harmonious. 

letia  especially  ia  a  compilation,  and  the 
r  of  the  substance  of  the  second  chapter  had 
ire  read  that  of  the  first,  than  he  had  read 
in.  But  tbe  inspired  compiler  of  both  into 
resent  form,  and  translator  of  them  into  his 

Caoaanite   tongne    (now  improperly    called 

Hebrew),  and  whom  6ir  Isaac  Newton  quits)  con- 
vincingly  proved,   I   think,   to  be  the   prophet 


Samuel,  did  not  think  them  contradictory.  Or  that 
either  con  Id  be  dispensed  with ;  and  nobody  has 
yet  convinced  me  Samuel  waa  a  fool.  How,  of 
course,  I  admit  that  if  you  like  to  pit  this  aeeossl 
chapter  against  the  first,  and  draw  therefrom,  first 
In  fist  contradiction  to  the  former,  that  when 
Adam  was  plaoed  in  tbe  garden,  the  earth  oon- 
tained  no  human  race,  either  mile  or  female  (the 
former  chanter  aaying  there  were  both),  next,  that 
a  wife  for  Adam  was  miraeulonaly  made  from  one 
of  his  ribs,  and,  then,  lastly,  that  either  the  same 
miracle  was  repeated  for  Cain,  Seth,  and  every  other 
corded,  nor  hinted 


it),  i.i 


imoftta 


i)  declnt 


ynllm 


i  thus  make  out  y 


ility  by  these  three  steps,  all 


of'fcownnature 


ou.lly  I 
L,  goin. 


r.s.ir.y  i: 


Observe  that,  when  Leviticus  ia  called  a  "  Boot 
of  Moses,"  it  is  with  far  less  unreason  than 
Genesis  is  called  Bo,  because  it  contains  not,  si 
Genesis  does,  at  chapter  mii,  history  of  severs! 
ages  after  ilo«s.  On  tbe  whole,  I  cannot  allow 
then  that  Bible  reader/,  in  any  true  sense  of  the 
term,  have  come  to  hold  (even  if  Milton,  or  St. 
Paul,  or  any  Bible  writer  did),  our  derivation  froo 
a  single  ancestor.  Of  course,  what  is  outside  of 
known  nature,  which  every  "origin  of  species" 
must  be,  whether  of  one  species,  or  a  million 
species,  and  whether  Darwiu's  imagined  way  (if  hi 
hid  one,  which  I  deny),  or  any  other  way,  sod 
whether  by  "  one  ancestor,"  or  a  million  pairs  of 
ancestors,  was  cqnally  miracle,  in  any  oase.  But 
when  "J.  R.  C."  would  drag  it  "doctrine  of  original 
""    '  religions  do*lri-      ' 


odds 


"  J.  R.  C."  find  between  people 


i   then 


the  ■ 


i  of  a 


inted   their  an- 
cestor ?  '  Why  is  not  one  as'good  aa  the  other  ? 

So,  again,  either  a  real  or  fictitious  Nasal 
flood,  or  any  number  of  partial  ones,  the  clergy  ban 
now  settled,  will  equally  suit  their  theology.  Bit 
I  am  only  on  science,  and  maintain  they  will  nt 
botb  suit  geology,  or  astronomical  or  terrestrial 
facts.  Physics  is  more  exaoting  than  religion,  and 
what  is  true  enough  in  church  for  prayen  or 
creeds  may  be  by  no  means  true  enough  at  school 
Lyell'a  sod  Darwin's  "300  million  years"  of 
"  osuaes  now  In  action,"  to  explain  the  state  of  the 
weald,oranyoftheirother"  — ,! 


'a  bank 

tterly  di 

an 

ours  tbe 

draff.   Far 

rth   to 

iters  diiriij 

n.hh    pi 

just  as  much,  whether 

oil    s 

•jEjsr 

raclf  or 

SSjSjti 

whether  yes 

Christ  bad  l<ut  one  human  parent,  or  whether  vol 

blunder    into  it  as  unawares    aa    Lyeil,  Darn, 

Proctor,  Clodd,  ic,  in  shier  judicial  blindness. 

No  scholar  will  honestly  let  '■  J.  R.  C." 

"fairly translated."  AUtnnels 

not  he  and  the  LXX.,  hare  ba 

church  dogmas,  and  this  mors 

rolled  on,  and  mere  er 

reduced.      Snob  a  parol' 

never  in  the  Hebrew, 

had  no  such  word  aa  "  fir 

the  fact  of  the  fowl  Hying  ■' 

shows  ua  we  must  give  the  word  a  new  meminf 

Taking  the  aeve ut h  day  of  creative  rest  to  fades) 

all  human  history,  and,  therefore,  each  of  the  sit 
t  least  lunger,  wkidt 
lerical     hypothesis* 


aa  "  the  first  day,"  wi 
nt  always  imported.  I 
uament,     hut,  of  er — 


J.  It.   C."      oalla 


St.  Augustine  hold  it,  but  tbe  various  heaths* 
a  of  the  aame  seven  periods,  mostly  ralliaf 
sys,  msde  each  at  least  1,01-0,  hat  moreoesv 
many  thousand  years.  The  Hindoo  sOl 
ch  "  a  day  ot  Brahma,"  while  making  it 
yeara  in  his  briefest  system:  in  others,  frost 
—  -lines  that.     The  phrase  ""*v 


iug,a  i. 


.though 

;),  waslheonly  way  an  y 

:press,  for  anght   we   know,  the  ides  . 

^cession  of  nights  and  day*. 


"ther 

" through 

we  bave  U-    . 

bad  day  and  night  for  ag> 


a  uspa 

ides  thai 


for  certain,  onr  earth  mast  have 
before  it  bad  a  sen. 
J.L.* 


ZVOaVtTTIOX. 


[2391  a.]— The  wl 

hose  who  take  the  Bible)  a 
roe,  is  surely  conducted  oi 


ENGLISH   MECHANIC   AND   WORLD  OF  SOIENOE  i  No.  1,21*. 


Mwbioh  the  oonflioj  for  troth  should  be  fought 
"  It  should  be  considered  that  the  two  chief 
"  .ioing  the  myaterious  fact  of  life  are 
r_._.3t,  because  of  the  itapeodoni  nature 
tjbe  f.cL,  Then  ' 
B  and  figqrati 

in  its  literal  sense,     i  nore  ia  me  scienunc 

ayS  beginning  at  the  other  end,  in  the  patient 
— An  ul »t ion  of  a  few  haodfuls  {comparatively 
*i»s)  of  facta,  and  the  attempt  to  deduce  a 
I  Does  anyone  who  expects  much  from  either 
— r  consider  what  a  fact  this  is  wa  try  to 
and  write  in  a  book?  Darwin,  to  oom- 
"  Descent  of  Man,"  trioa,  in  the  oonclmion 
.t  book,  to  deduce  the  law  of  moral  feeling, 
o  show  how  magnanimity  and  heroism  are 
..able  from  evolution,  from  the  orginisinadstit- 
circumatanoBi,  and  moulded  by  aur- 
rhis  attempt  is  the  ultimate  result  of 
intellect  anting,  as  intellect  of  ten  does,  oil 
tternality  only,  and,  quite  in  the  modern  spirit, 
inaidering  means,  tools,  and  resources  as  the  only 
lings.  A  faot,  very  ranch  the  reverse  of  all  this, 
as  been  repeatedly  affirmed  in  all  ages.  The  fact 
i,  stated  in  one  way,  that  it  is  the  unexpected  that 
•aya  happens  in  life.  The  philosopher  who 
sals  with  the  subject  of  life  is  like  a  creature  of 
To-dimensioned  space  speculating  about  solid 
iometry.  lie  follows  a  progression^  series,  and 
deducing  a  beautiful  law  therefrom,  when  all  at 
aoe  a  quite  sudden  development  takes  place,  and 
itiates   all  his    conclusions.    It    is  as   if  a  man 

X>>  from  what  he  ob.erncd  as  to  its  expansion 
stween  50'  and  6(J\  Perhaps  the  physical  atruo- 
u-a  of  man  it  partly  built  on  that  of  the  lower 
restores.  Perhaps  a  series  of  individuals  con- 
ecting  man  with  the  lower  creatures  really  existed. 


That    then? 

rati  these 

h  perhaps  is  as  impo 

Now,  one  ought  really  to  reflect  b 

thirplanel 

usee,  and  dependent  apparently  on 

of  which  we  have  no 

TSVTi 

luhafau., 

nd  notes  it  as  a  sudden  development;  but  because 
i  proceeded  out  of  what  went  before,  or  appeared 
j  do  ao,  he  thinks  tha;  it  is  of  like  nature  with 
'hat  went  before.  Or  perhaps  he  cautiously  leaves 
ito  others  to  draw  a  oonclntion  which  he  secretly 
ivoura.  To  use  an  illustration,  the  scientific  man 
Dtea  that  a  waking  man  proceeds  from  a  sleeping 

,e  tbity  in  different 


,   and  the  . 
Mp  and  waking 


That  the  conflicts  of  the  lepidoptera,  or  the  wars 
!  "  dragona  in  their  slime      should  ever  issue  by 
daily  allies,  or  by  known  physical  laws,  in  ball- 
on] etiqustte  even — not  to  speak  of  morals  and 
ljgions — ia  a  thing  incredible  to  me  and  to  many 
bars.     I  am  very  far  from  denying  evolution— it 
emi  to  me  entirely  probable  ;  but  I  do  deny  that 
ia  the  sole  and  efficient  cause  uf  the  phtnumsna. 
bet  astronomer  who  considers  the  utfect  on  each 
liar  of  the  members  of  a  system  must  nut  leave 
It    of  his  calculation)   the  ucareit  surrounding 
vtaou,  if    theso  exeroine  any  appreciable  etioi " 
ha  miraculous  in  human  life  is  an  hiitorical  fai 
daily  fact,  and  to  leave  it  out  of  cjuiiuemt.  ion, 
i  sittompt  to  veil  it,  umier  such  words  as  -  i.ltrui.vi 
■speaks  a  mind  wholly  devoted  to  the  laws  of  c 
roality— true   in  themselves,  but  not  the  on 
nthe.  E.  Willmore. 

33,  Albert-road,  Walthamstow. 


II.  B.  F."  (letter  23373,  page  36L») 
to  my  "  poisonous  gases  "  which  I  said      - 

"elating  to  m 


■ed  the  word  "  poiso 
■a  higher  animals,  as  nono  of  the 
imoephere  different  from  the  normal  mixture  o( 
tjgen  and  hydrogen  ;  but,  on  the  other  hand,  the 
iwar  antmala  can  live  in  most  poisonous  gases, 
id  also  these  first  animals  would  adapt  them- 
ilves  to  their  atmosphere  of  "  smelli."  It  is  quite 
Miible  that  protoplasm  and  chlorophyl  were  pro- 
abed  by  the  electric  discharges  aided  by  the  exact 

r  thought,  as  "J.  A."  (letter  2.-.-;- 


BP3 


they   li 


thin 


UlllC 


[at Hi*  would  fii 
ibatanoe  product 

light  make  a  shurt  cut  and   produce    bo! 
;anoes  from  soma  natural  product. 
I  never  eonld  understand  why  the  psyche 
stppad  into  life.  I  consider  life  as  a  mere  property, 
I  *ar«atne«  it  a  property  of  sugar,  and  as  the 


power  of  driving  away  fever  ia  a  property  of 
quinine,  so  life  is  a  property  of  protoplasm. 

The  very  fact  of  our  cosmos  beings  well -adapted 
one  is  utterly  inexplicabls  on  the  anti-Darwinists' 
theory  ;  for  circumstances  are  constantly  changing, 
and  the  animals  that  can  change  with  them  survive, 
but  those  who  stick  to  their  old  habits  perish. 

I  quite  agree  with  "Sigma"  that  the  older 
philosophers  had  more  purity  of  thought  than  the 
present  ones.  This  is  owing,  I  think,  to  their 
simplicity  and  their  ignorance.  Every  thought, 
every  passage  in  these  ancient  authors,  remind  me 
of  children  between  the  ages  of  five  and  eight.  The 
habits  and    thoughts  of  our  childhood  determine 

thoughts  of  these    ancient    children    are    always 

Satins, 

[W917.J— IF  "  Satine  "  ia  correct  in  his  theory 
that  only  a  few  scores  of  years  are  needed  for  the 
evolution  of  a  new  species,  the  gathering  of  all 
kinds  of  animal*  into  the  Ark  was  a  very  simple 
proceeding,  as  Noah  only  had  to  collect  the  type 

were  young  woold  not  take  up  much  room.  The 
constant  discovery  of  fresh  orders  and  genera  of 
animals,  birds,  insects,  fishes,  and  molluscs  seems 
to  support  "Satine's"  idea.  Host  evolutionists 
would  say  that  all  the  creatures  that  arc  new  to  us 
have  exist*!  for  ages  (like  the  "pearl  of  purest 
ray  serene"),  though  out  of  the  reach  of  the  ken  of 
man.  But  that  would  he  simply  begging  the  ques- 
tion. Of  the  Helices  only  SOU  species  were  known 
a  few  years  since,  and  now  11,000  have  been  seen 
and  described  ;  and  it  certainly  is  asking  ns  to  con- 
cede too  much  when  we  are  begged  to  admit  that 
all  the  J.oOunoveltiesare  from  as  antiques  pattern 
■I  the  600,  I  have  known  a  family  of  human  beings 
(doubtless  still  existing)  who  had  no  teeth  in  their 
upper  jaws;  therein  following  the  lead  of  their 
mother,  who,  I  believe,  was  the  first  to  display 
this  peculiarity.  Suppose  jaws  of  this  sort  to  be 
found  in  a  geological  deposit;  what  numberless 
millions  of  years  would  be  said  to  have  elapied 
from  their  '  ' 


[S89ISJ— la  the  second  paragraph  of  letter 
2bSJ1,"  Satine  "saye  "  Bushmen  with  the  brains 
of  men."  Exactly,  the  brains  of  men,  not  apes  or 
their  uousins ;  consequently  when  called  upon  these 
Bushmen  begin  to  develop  (thongh  latent)  all  the 
power  and  ability  uf  learning  several  languages  as 
well  as  intellectual  thinking,  derived  from  the 
urii-iu:il  ftwiaa  ancestor  ;  and  as  "Satine  "  admits 
in  letter  -2SH61,  p.  Sol,  that  apes  could  never  learn 
a  language,  as  also   in  28371,  "all  other  animals 

animal,  my  whale  contention  is  fully  established 
by  "  Satine  "  himself;  and  as  no  animal  can  rise 

I  ask  "Satine"  where  the  evolution  does  or  can 
come  in  as  regards  man,  whose  brain  power  is  only 
limited  by  his  physical  strength  ? 

In  regard  to  the  books  mentioned  in  23865, 
p.  351, 1  may  say  that  there  ia  no  need  to  give  the 
particulars  asked  for,  as  there  has  never  been  any 
question  or  dispute  as  to  tbs  animal  remains, 
either  for  or  against  evolution  ("  Satine  " 
should  give  them  a  read  np) ;  but  I  mav  say 
that  whei  Prof.  Boyd  Dawkins  went  to  Kent's 
Cavern  to  determine  the  boaea  there  were  no  less 
than  50,000  labelled  and  set  aside  for  examination  ; 
but  there  were  no  remains  of  the  "hairy  quad- 
ruped "among  them.  "  Satine" says  this  quadruped 
is  living  to-day  in  the  from  of  lemurs.  Perhaps 
so  ;  but  I  was  not  aware  that  Madagascar  was  at 
any  time  considered  as  the  "  cradle  of  the  human 
race."  It's  a  great  pity  these  lemurs  have  given 
ov.t  evolving.  As  to  the  extinction  of  the  sea-cow 
and  the  dodo  leaving  room  for  other  animals,  I 
never  knew,  and  don  t  know  now,  that  the  coasts 
and  bays  of  the  higher  temperate  and  polar  regions 
were  so  crowded  up,  or  that  the  harmless  dodo  was 
in  the  way  of  any  other  birds  in  the  South  Seas. 
As  to  why  the  auk  should  become  extinct  is  a 
mystery,  as  there  are  thousands  of  place*  round 
the  coast  where  it  could  breed,  secure  from  man 
or  other  enemies,  just  as  in  the  put  ages,  yet  it 
has  died  out  (for  the  last  time  I  saw  two  just  over 
05  years  ago),  and  they  have  left  nothing  behind. 
I  do  not  know  of  any  details  of  hairs  that  I  could 
not  refute,  and  if  the  fact  that  men  in  the  hair 
and  fur  line  of  business  can  distinguish,  as  also 


the  a' 


MOf« 


t  of 


.coepted  is  not  enough 

for  "Satine,"  then  he  most  go  further  afield  ;  it's 
enough  for  me. 

"Satine"  also  asks,  "Who  can  maintain  that 
man  has  his  own  peculiar  organism  ?  "  Why,  if 
he  bad  not,  how  oonld  human  remains  he  distin- 
guished from  those  of  other  animals?  "Satine" 
then  admits  that  than  ia  little  or  no  proof  that 
animals  can  go  outside  their  order.    Wall,  (hat's 


accepting  the  "  basis  "  pretty  well.  He  than  askl, 
"Where  did  the  animals  coma  from?  "  Who  know* 
— it's  a  matter  of  faith  either  way.  "Satine"  then 
goes  on  to  say,  "  Sow,  suppose  these  circumstance* 
change,  what  is  the  animal  to  do  i  "  Why,  do  tit* 
best  it  can  to  suit  the  alteration,  and  if  it's  ton 
strong  the  animal  dies  ;  circumstances  often  prove 
too  strong  for  men  even,  and  they  also  die  ;  thera 
is  certainly  no  evolution.  The  sentence  about  the; 
animals  and  the  shillings  is  rather  involved,  so  will 

Would  "Satins   "  explain  (as  per  letter  38832, 
p.  ;15-J)  how   the   hairy  covering  of    I' 


dimentary,  be  causa 


there  are  tribes  of  men  who  are  exposed  to  wind 
and  rain  and  who  as  to  clothing  wear  only  a  few 
feathers  and  a  eaanty  breech-doth,  yet  have  no 
more  hair  on  their  bjdies  than  the  average  Euro- 
pean ;  and  there  is  no  evidence  whatever  that  their 
ancestors  ever  had  any  more  or  less  hair  than  is  at 
present  on  their  own  bodies.  Delia. 


EVOLUTION- ERRATUM-BLAST 

FURNACES. 

[28913.]— BY  a  printer's  error  in  letter  28873,  p, 

30'.!,  1  am  made  to  aak  whether  "  the  explanation  it 

not  likely  lo  costs  to  the  same  objection,"  instead 

of  "  whether  the  explanation  is  not   open  (e  the 

I  am  still  without  a  copy  of  that  number  of  the 
Mix  hank:  in  which  my  letter,  referred  to  in 
query  GSu2Q  by  ■  One  in  a  Fix  "  appeaisd ;  but 
from  a  note  I  find  the  assumed  slag-forming 
materials  in  the  example  then  given  were — 

("CaO    2  per  cent. 

J  MgO  1        „ 

iAl,0. fi        " 

UiO,  18        „ 

In  the  above  there  is  an  obvious  excess  of  silica, 
amounting,  as  it  dues,  to  07  per  cent  of  the  whole; 
while  to  form  the  most  fusible  multiple -silicate 
with  the  bases  above  assumed  only  7  per  cent,  of 
silica  is  necessary.  This  is  found  by  drawing 
lines  from  2,  l.and  0  nn  the  base,  parallel  to  the 
lime,  magnesia,  and  alumina  lines  re  «]i  so  lively. 

draw  a  line  from  11  on  the  perpendicular  parallel 
to  the  lima  Una  .C  D,  and  it  will  be  found  that  SO 

Had  the  slag-forming  material  contained  only  10 
per  oent.  of  silica,  as  proposed  by  "  One  in  a  Fix  " 
— the  t/iecn  base  Aeiny  the  same — only  10  —  7  =8 

Ser  cant,  of  silica  would  then  have  to  be  provided 
>r,  and  by  drawing  a  line  from  3  on  the  perpen- 
dicolar,  parallel  to  the  line  C  lJ,  it  will  be  found 
that  &i  per  cent,  of  lime  would  in  this  case  suffioe. 
H.  B.  F. 

BOCA  CRYSTALS  v.  SODA  ASH-BLAST 

FUENAOES. 

[28320.]— Is  query  fiol28,  as  I  stated,  I  gava 
approximate  figure,  and  consequently  stick  to  a 
6<j  per  cent,  as  containing  about  91  par  cent. 
Na,CO,.  "H.  B.  E."  is  evidently  not  aware  that 
soda  ash,  ifcc,  ia  invariably  sold  on  what  is  known 
as  the  32  equivalent. 

The  atomic  wcigbt  of  sodinm  was  discovered  by 
alkali  makers  (by  what  means  goodness  only 
knows  1)  tube  21,  thne  making  the  equivalent  Of 
soda  (Xs-,0)  32  instead  of  81.  Thus  a  H  per  oent. 
ash,  as  sold,  really  contains  about  65  per  cent.  It 
will  certainly  he  a  very  good  thing  when  this 
troublesome,  irrational,  not  to  say  dishuneat  prac- 
tice is  given  up;  but  at  present  there  are  no 
prospects  of  such  an  inestimable  benefit  being 
wrougut  to  the  alkali  trade. 

On  looking  over  my  letter,  1  find  a  stupid  mis- 
take in  my  arithmetic.  Instead  of  makiog  "itona 
of  crystals,  which  contain  :(7  per  cent.  Na,UO.,  to 
oontuin  Ifl'owt.  Na.UO,,  I  have  made  it  20owL 
Thanks  to  "  H,  B.  F~."  for  drawing  my  attention  to 
my  carelessness.  Chemist. 

THE  CHEMIST  NOT  A  OBBATOB. 

[-2*321.]—  WITU  the  Editor's  kind  permission,  I 
wi*b  to  say  in  reply  to  my  brother  reader, 
'■  Sitine,"  with  reference  to  his  query  and  remark* 
relative  to  my  letter  and  bia  own  (No.  28871, 
p.  3t»),  that  I  do  not  know  who  ha  is ;  but  that 
Prof.  Roscoe  ia  known  as  one  of  the  moat  eminent 
chemists  of  our  time,  and  not  a  likely  person, 
being  an  expert,  to  make  statements  of  a  "  foolish" 
nature.  He,  selected  .as  the  exponent  of  science, 
would  not  have  said  in  bis  presidential  address  that 
"the  barrier  which  exists  between  the  organised 
and  unorganised  worlds  ia  one  which  the  chemist 
at  present  seea  no  chance  of  breaking  down,"  if  a 
succession  of  constructive  efforts  were  at  all  likely 
ever  to  result  in  the  production  of  a  living  struc- 
ture called  protoplasm,  as  "Satine"  imagines;  but 
let  anyone  read  the  address  themselves,  and  thay 
will  see  the  poattion  of  cbemiata  in  such  matten 
from  the  eoienUfio  standpoint  of 


that  of  the  late  Dr.  Freser,  who  said  before 
ben  of  .the  British  Association  in  York  M  _ 
1881,  that  "the;  hid  the  choice  between  three 
theories,  either  they  must  believe  tb at  the  inau 
merable  varieties  of  areatures  now  existing  sad  al 
the  forme  of  geological  series  had  been  [pontine 
onsly  generated,  or  that  each  had  been  produce*: 
by  a  special  creative  Gat,  or  they  taunt  accept  (hi 
doctrine  of  descent.     But  wan  it  the  province  of 


he 


tell  him  what  be 
ought  to  know?    Whichever  of  thi 
I  adopted,  if  no  other  wai  possible,  be  still  fell 
■•■--•  higher  tenth  that  ther 


back 

of  working ;  bnt  it  ia  the  same  God  which  worketh 
all  thing!  in  all.     A  conflict  between  the  olaii 
religion  and  the  olaims  of  science  on  the  allegi 
of  the  human  mind  was  a  confliot  which  no 
man  would  provoke,  for  it  would  be  raised  np 
false  issue,  and  each  could  pursue  its  own  way  if 
it  wonld  bear  in  mind  its  own  limitations  without 
violating  the  territoiy  of  tbe  other.     We  felt  thi 
there  were    invisible   things    beyond  the  visibli 
We  had  hope  that  stretched  beyond  the  grave— \n 


the  human  race,  nor  with  tbe  cold  comfort  of 
posthumous  immortality  of  tbe  f anions 
unowned.  It  did  not  satisfy  him,  who  was  net 
renowed  nor  faniaus.  to  say,  with  the  old  beatl 
•My  life's  work  ia  done,  let  darkness  once  n 
OOver  me.'  The  hope  of  immortality  could  nil 
extinguished  in  the  human  breast.    Conscienc 


feeling  alike  demanded 
neither  the  right  nor  the  powi 
Lope  of  immortality.    "* 


of 


nity,  at  lea 


thei 


oontliot  between  si 


—  ..  could  afford  l„  -_ 
■with  what  to  it  was  no  illusion,  but  a  revealed 
truth,  which  bad  proved  by  actual  experience  in 
uie  Uonra  of   darkness,  temptation,  sorrow,   and 
.unspeakable     oomfort     and    stay.      He 
deprecated   even  the   appearance  of  a 
"  nee  and  Christian  faith." 
John  K.  M.  Thompaon. 

PBOBLBM  IN  MAXIMA.  AND  MINIMA. 
[S8928.]— THE  problem  proposed  by  "  M.I.C.B." 
<vw"e  his  letter  2B876,  with  accompanying  dia- 
gram, p.  870  of  »B.M-"i  ma»t»  «--•--■• -—-■■■  - 
—The  road  is  in  ft.. 
which  the  radii  of  the 
respectively  R  and  r,  the  height  of  the  light  above 
the  centre  being  i.  L«  x  be  the  horixontal  dist- 
ance of  any  point,  wh  ion  I  shall  call  F,  on  the  road 
from  the  centre.  The  raya  fall  on  it  through  a 
distance  V'a?  +~h\  and  at  an  angle  of  insldenos  of 

which  the  eosinsis * .    Now,  the  illumine- 

*/!■  +  *■ 

em.  snglc  of  incident* 


tion  Of  P  Is  expressed  by  C 

audi,  therefore  »C, — ,  where  C  is  a  oon- 

(*  +  *•)! 

atant  dependent  on  the  strength  of  tbe  light,  die. 
Hence,  the  illnmination  of  an  indefinitely  narrow 
ring,  of  which  P  ia  a  point  in  the  oi  reunite  ten  ce  ar 
"  0- j-  ,  dz.     Integrate  this  between  the 


ruination  tt  of  the  whole  road — 


h*)i     (B»  +  i»)i 


Divide  numerator  and  denominator  by  R'  —  ri,nnd 
We  find,  after  taking  tbe  square  root— 


■  /bi  +  ,r 

which  is  the  result  arrived  at  by  "M.I.C.E" 
Charing.  J.B.C. 

A  MATHBIHATIOAI.  PTJZZLB. 
[28923.  ]-TllE  fall.oy  in  •' F.  S.  S.Vmatbe- 
matical  puzil*  is  sufficiently  obvinu.,  and  lies  in 
the  but  step.  From  i/  -  4  =  'a/is  wecannotsay 
that  y  -  V-  2,  simply  because  16,  like  other 
numbers,  has  four  fourth  roots,  and  we  must  not 
arbitrarily  take  the  wrong  one.  The  fallacy  ii 
similar  to  that  which  would  be  committed  if  we 
aald  that  an  angle  of  46°  was  equal  to  one  of  1 3  5 


because  their  sines  are  equal ;  or  that  since  tbe 
differential  co-efficient  ol  x  +  2 i  is  eijual  tj  th 
x  -i-  8,  that,  therefore,  2  -  8. 

We  most  always  distinguish  Between  direct  pro- 
cesses, such  as  addition,  multiplication,  inyolutit 
differentiation,  and  inverse  processes,  snob  as  si 
■aotjoa,  division,  evolution,  integration. 

The  former  class  of  processes  can  always  be 
carried  out,  and  lead  to  a  single  rational  retail. 
Tbe  latter  class  is  interrogative  and  tentative,  and 

which  may  be  impossible,  irrational,  or  undiicovsr- 


.  MATHEMATICAL  PUZZLE  —  THB 
FOUR  DIMENSIONS  VAGARY  — 
NEQLBOT  OF  LOGICAL  FX  ACTNE3S. 

essneas  in 

my  writing.  4^1  —  4)'  and  4  ^/  16,  should  have 
been  printed  V  (-  *?  »°d  'y  16  respectively. 
Very  likely,  however,  the  error  has  been  detected 

I   am    not    particularly  anxious  to   discuss  the 

so  utterly  frivolous  to  discuss  the  possibility  or 
otherwise  of  what  we  cannot  even  imagine.  As 
Mr.  Mouok  sbjs  (28877,  p.  370),  Mr.  Hampden's 

Nevertheless,  I  should  like  to  say  a  word  or  two  in 
reply  to  Mr.  Grey,  28830,  p.  371. 

assumption  of  a  two-dim  en  sinned   space,  and  in- 
telligent beings  dwelling  therein,  iu  order  to  argne 
for  the  existence  of  a  fuur- dimensioned  space,  is  a 
pMiim  pnnci'pii.    Mr.  Uiej  says,  in  enact,  that  two- 
dimensioned  space  is  already  admitted  by  everyone, 
and  mentions  the    (plane)  superficies  of  Enalid. 
If  Mr.  Grey  likes  to  call  a  superficies  "  apace,"  and 
if  I,  on  the  other  hand,  point  out  that  the  usual 
aning  of  "space"  ia  "tnree  dimensions,"  and 
it  only,  It  will  be  only  a  quibble  about  terms. 
it  1  wish  to  point  ont  what  Mr,  Grey  and  those 
who  think  with  him  seem  to  ignore,  that  a  super- 
ficies is  an  abstraction.     It  exists  not,  except  in  the 
'  nagination.   Thssame  with  thelinesand  pointsof 
uclid.  To  calmly  talk  about  beings  living  in  an  ab- 
raction  seems  to  me  most  purposeless.  It  wonld  be 
'ery  whit  ae  sensible  to  talk  of  beings  living  in 
sensation,  or  living  in  motion,  or  living  in  gravi- 
tion,  as  living  in  a  Euclidean  superficies. 
To  make  the  matter  seemingly  still  more  absurd, 
_Jr.    Grey    actually    discusses    the    effect  on    its 
inhabitants  of  crumpling  or  bending  a  superficies. 
As  if  it  were  possible  to  crumple  a  thing  of  tbe 
imagination,  except  in  the  imagination  ! 

I  don't  in  the  least  object  to  Mr.  Grey  believing 
that  if  he  started  off  from  hi*  front  door  he  wonld 
return  in  the  opposite  direction,  and  reenter  by 
th*  back  door.  All  I  say  is,  that  if  he  did  do  so, 
the  line  describing  his  progresn  would  ba  a  curved  or 
bent  line,  I  sse  be  avoids  saying  that  hit  journey 
wonld  be  in  a  straight  line  from  its  commencement 
to  its  end.  But  I  do  see  that  there  is  a  contradic- 
l  in  speaking  of  returning  at  all,  when  he  says 
journey  is  to  be  an  infinite  (i.e.,  endless)  one. 
For  t:e  moment  he  returned  his  journey  would  be 
' ;  and  it  would  then  have  been  a  finite 

lot  bad  the  good  fortune  to  meet  with  a 

modern  work  on  solid  geometry,  in  which  the  word 
"  trace  "  is  used.  However,  I  do  not  see  that  it  is 
f  muah  consequence.  For,  if  th*  ides  is  contrary 
)  Euclid,  then  it  ia  nn mathematical  and  incorrect  ; 
■  it  is  in  accordance  with  Euclid,  it  is  simply  a 
ew  way  of  expressing  old  thoughts.  If  the  latter 
i  the  oast,  I  confess  I  cannot  see  the  reooncilia- 
ioti.  I  supposed  (and  still  suppose)  that  the  word 
"  traoe  "  was  used  in  the  way  an  analytical  uhemist 
would  use  it,  when  saying  there  is  "just  a  trace  of 
arsenia  in  that  water  and  no  more." 
Tbat  way  of  speaking  of  the  imaginary  lines 
id  superficies  of  pure  geometry  I  should  osrtainly 
insider  most  incorrect.  A  trace  of  arsenic  ia  a 
!ry  very  small  portion  of  arsenic  ;  but  a  point  is 
it  the  trace  of  a  line  in  that  tense.  For  it  is  not 
a  line  at  all— not  even  a  very  very  small  part  of  a 
line.  A  poiat  has  no  length  ;  a  line  has.  There  is 
a  difference  between  "none"  and  "just  a  very 
very  little."  It  seems  to  me  that  it  is  tbe  neglect 
"  L  "    '  ittlc,  hut  most  important,  logical  di~ 


s  used,  results  s 
from  apoplexy  or  suffocation,  and  that  diilocal 
of  tbe  vertebra  is  rare.  I  do  not  myself  seel 
least  reason  why  a  light,  healthy  person  with  a 
teeth  should  not  hang  by  them  for  some  time.  7 
course,  we  know  Leoua  Dare  does  not.  ' 

"8m.''  (letter  65576    p.  373)  speaks  of  rap 
silver  in  a  mould  of  plaster  of  Paris.     It  i»<4 
-'-'  :t  again  —- * 


warming  tbe  plaster  and 

axing  every  precanS, 

and  the    result 

£&ssr~r 

spluttering  of  the 
I  am  glad  tha 

a  discussion    ha*  been  opsssl 

npon  epacs  of  four  dime 

sions.     I  don  t  snppost 

it  ran  ever  be  pr 
uoonehasarign 

jved  tha 

such  exist*,  but  tiisk 

to  pronounce  it  impossible.  Of 

in   a    two-dimensnssl 

specs  'wonld  cont 

lit  of   0 

r  race  do  that  of  foot. 

I  read  an  amusiuK  book 

eom*  time  since  called 

"Plat  Liod,"  w 

ted  of  a  world  of  two. 

dimensions,  and 

f  aspbe 

re  which  descended  into 

it,  and  tried  iu  va 

n  to  oonvinoe  the  inhabitants  of 

his  solidity.    The 

book  Ii  -■■  soma  errors,  bat  is  ia 

ts\m'u™Ta"7ofi 

ially   where,  in  the  last 

'nintland  taking  a  daring  flight 

lo  no  dimensional 

spacs.    Naturally  the  point  uni- 

te whol 

universe,  tbe  self-coa- 

rt,  ahsol 

ite  perfection. 

Might  I  sugge 

posed  to  pervade 

rse,  and  enter  all  tfaisp, 

might 

ery  reasonably  beisp- 

posed  to  have  fou 

iius?     It   is  not  a  whit 

more  difficult  to 

understand  this  theory  thin  U 

imagine    a  throe 

rial   imponderable  body 

with  power  to  per 

>ade  all 

tbat   1  f 

id  some  of  tbe  praam! 

correspondence    i 

pon    evu 

ntion    rather    painfsi, 

correspondents  claim  tbe  right  to  determins  wan 
parts  of  the  Bible  are  legends  and  what  are  faoL 
I  am  glad  to  be  behind  trie  times  in  this  respM    ' 
myself,  and  to  bane  my  theories  as  to  proteelsss    I 
and  all  the  learned  ooctrines  of  Haeokei  of  Jen    1 
upon  the  first  verses  of  the  Gospel  of  St,  Jess--  I 
"In  the  beginning  wss  the  Word,  and  the  Hon]   I 
was  with  God,  aod  the  Word  was  God.    All  utssi  I 
were  made  by  Him,  and  without  Him  was  notstj-  ■ 
thing  msde.    That  which   hath    been    mads  n  I 
life  in  Him,  and  th*  life  was  th*  light  of  net- 
Of  course,  I  am  a  believer  in  avolutioi      *  ' 
see  how  anyone  oan  donbt  it  in  the  fi 
discoveries ;    but  a*  to  evolution   of  life  cat  si 


driving  at,  I  say  it  is  a  doctrine  which  ■  ss- 
eoientifio,  as  all  known  facta  point  the  other  ws/ 
(witness  Tyndsll'a  experiments  on  so-oslisd  Sfs» 
taneous  generation);  nn-Christian,  because  it  s 
directly  contrary  to  the  inspired  Word  of  God  i  ssi 
pantheistis,  because  it  substitutes  nature  for  it 
God  of  Nature.  I  sea  no  nsa  in  argument  cans* 
a  question.  I  left  off  snbsoribing  to  Kiua6*> 
some  years  ago  on  aeoount  of  a  eeriea  of  papas 
written  to  prove  that  whatever  conduced  to  til 
happiness  of  the  majority  was  tbe  highest  fimiri 
morality.  Tbe  writer  entirely  ignored  the  Set 
Testament  view  of  the  question,  and  I  thereto 
wrote  to  the  editor  to  ask,  If  we  were  to  f* 
Christianity  altogether  aside,  would  it  net  best 
oidedly  for  the  happiness  of  the  majority  to  kOlsl 
painlessly  all  the  incurable  idiots  and  lunatics?  I 
never  got  a  satisfactory  answer.    There  are  seat 

Siestiuna   which,   I  think,  cannot  be  argued  sy 
hrietians  on  scientific  grounds  alone. 
T.  Preaton  Battereby,  Os.pt.  B.A ,  FJLiA 

TTJB&BT  CLOOTE-MAXESO. 
[28926.]— I  WISH  to  thsnk  S.  Maddisos 
sincerely  lor  his  wish  and  effort  to  help  me.  1 
are  a  good  many  helpful  hinta  in  his  letter;  est 
the  one  paint  on  which  1  have  as  jet  beei 
get  no  information  is  ths  diameter  of  lbs  t 
spindles.      Mr.   Maddinon  does  not  menti 
point,  nor  is  it  given  anywhere  that  I  can 
Beckett.    The  drawing  in  "  E.M."  is  not 


MISTAKBS-BPAOB  OF  FOTJB  SIMBN- 
BIOHB  —  EVOLUTION  AND  THB 
BIBLE. 


but  I  do  not  know  what  gauge  to  order— 10  «*  » 
would,  I  thought,  be  abundantly  strong.  1W 
only  one  ball,  so  I  oan  only  have  the  boon  smsfc 
The  bell  is  about  i  or  6cwt.  Of  courts,  Ihednsj 
ing  given  is  only  intended  as  a  rough  ibttk.  1 
think  tha  frame  would  need  some  etsjitebsyl 
from  altering  in  shape,  as  the  on*  diefealsttrt 
■'ie  striking  peat  s*s« 


lid  hardly  be  sufficient 
thought  of  making  a  tstnern  eu"i»"i"" — : 
A  model,  illa.tr.tad  in "  Clocfa,  Wttes- M- 
Bells,"  as  aet  up  by  Dsnt  at  Meiarad  »«"»• 
o  begin  this  letter  by  It  would  to  mo  be  simpler  and  betlsrtssiW 
lakes  in  your  last  iaauc.  made-up  frame.  It  would  oertainly  r*»S»d«- ' 
G8)  declares  that  it  ia  do  not  know  whether  such  otstnuji  stsM  H 
weight  of  the  body  by    obtained  anywhere  ;  I  tnppoee  eeeb  seiser  kit  1 


n,  and  makers   urn  bardty  likely  to 

resteers  to  trespass  in  tlinir  field.' 

ice  Mr.  M.  has  five  wheels  in  bii  train. 

speaks  io  much  in  favour  of  thrae- 
i,  tbat  was  what  Finteuded  using.  I 
aw  what  width  the  frame  should  bo. 
ippoaa,  mostly  decided  bj  the  length  of 
necessary  to  pat  in.  The  olook  should 
it  day  one.  What  weight  will  be 
ir  the  going  part,  and  what  for  the 
I  believe  it  ii  the  linking  lids  which 

the  heavy  weight,  and  the  strength  in 

•  one  tall  ma  where  Me  en  wood  Church 
1  I  wonld,  if  I  knew  venture  to  write 
renter  if  he  would  kindly  give  me  one  or 
u  which  wonld  enable  me  to  work  from 
"n  "Clooka  Watches,  and  Bella," 


ie  help  of  what  Beckett  says 


?  !*!» 


id  paragraph,  3rd  column,  bu  not  S. 
usrie  a  mistake,  saying  hit  "  leooud 
twice  inan  hour"  i  Should  it  not  be  turni 
hours?  Doea  his  pendulum  bang  from 
taelf  or  from  a  bracket  attached  to  the 
urate  from  the  clock  ? 
negal,  Jane  23.  Fradk.  Carre. 


columns,  t 


SQUARE  ROOT  OF  -  4  AN 
1P088IBLB    QUANTITY. 
-1  DEC  leave,  through  yoi 

letter  of  "F.S.S.    in  ] 

with  reference  to  the  above.    I  think 
I  will  agree  with  me  that  the  fallacy 

■Im 


-  4)*    .  (-4)1  *yfT=T? 

-  Vi*  [-  VV™  -  V*l 

ipreision  ^"liTis  equivalent  to  either 
hinga— viz.,  +  4or-4.  But  clearly  apart 
lathcmstical  rale,  ^/iti  cannot  be  equal 
x  valaea  in  the  aame  oalonlation  which, 
or  correspondent  haa  made  it,  saying 
'(—!)'   -   </Ts  (which  implies  tl 
)  and  (2)  VH  [^y/lSJ  m  /I   (i 
V  1U  =  -i-  i).  Tnoa  he  gives  exactly  the 
two   values    differing   by  8,  which  fa 
.correct. 
jo,  that  the  statement  (-4]*-  (-4)'  is 


«* 


I    (-4)' 


*ow  (-41;  la  -4,  end(-4}»  i 
and  '  v/  ( -  4j'  cannot  have  the  I 

not  be  really  equal  in  all  reipecle. 
have  nut  intrnded  too  long  on  ; 

see;   but  these  notei  eeecca  to  m 

llaey  in  "  F.S.S  a."  reasoning. 


rLIHHINQ  OALO-SPAS. 
■A3  thii  has  been  held  to  be  a  trade 
*  not  probable  that  "A  Distressed 
ill  receive  any  information  from  an 
is  line.  Some  years  ago  I  had  occasion 
lets  on  a  number  of  planes  of  Iceland 


";sr 


aaed  by  profeui 

it  Boding  any  difficulty 

ot  spar  most  nrat  be  divided  into 
litahle  siie  by  cleavage  ;  an  old  raior- 
a  somewhat  obtuse  edge  will  best  suit 
rase.  This  is  held  parallel  with  the 
spar,  and  struck  a  very  sharp,  quick 
baok  with  a  trunoheoa,  consisting  of 


a  clean  fr»ctur 


Itw 


and  the  si 


will 


a  light  tap  will  only  frao- 
LacB  iuii  spoil  the  spar.  For  dividing 
.  of  the  direction  of  cleavage  a  thin 
:  fed  with  emery  will  answer;  but  it 
to  grind  a  wider  groove  round  the  de- 
:h  a  thick  slip  of  copper.  There  is  less 
eg  up  the  surface  iu  the  after  nee  of 

mghed  out  the  piece  nearly  to  form,  the 
in  is  to  hring  it  to  the  exact  site  and 
•dangles  by  grinding  on  aoast-iron  lap 
it}-  ;  then  proceed  to  the  smoothing. 
L-posi  emery  is  not  suitable,  as,  on 
hi'  soft  nature  of  the  spar,  emery  cannot 
o  I  "  as  in  glass  grinding— that  is,  in 
>n  of  glass  smoothing  the  emery  be- 
.9  the  surface  comes  to  a  finish,  and  the 
ioles  are  constantly  washed  off  from 
rith  a  wet  sponge,  till  at  last,  in  skilful 
rog  is  left  on  the  lap  but  a  dark  smesr 


of  Impalpable  emery.  With  oale-epar  the  emery 
r  loses  ita  grit,  I  therefore  used  finely-sifted 
pomloe  stone  for  smoothing.    A  portion  of  t 


the  lap  with  water,  and  apread  and  worked 

with   the    "bruiser" — that    is,  a    piece  of 

ground  plate-glaaa — till ,  both  by  feeling  and  hearing, 
all  grittlneas  has  gone.  Yon  can  now  proceed  to 
smooth  your  facet,  wiping  off  constantly  all 
outside  accumulation  on  the  lap.  If  carefully 
worked,  the  result  will  be  a  semi  polish  without 
any  scratches.  Neat,  attach  to  the  lap,  by  thin 
dextrine,  a  strip  of  rather  soft  paper  of  uniform  tex- 
ture (such  aa  this  journal  will  snit  very  well),  and 
when  dry  dntt  on  some  finely-washed  putty-powder; 
work  the  facet  of  the  prism  on  the  paper  till  the 
beat  polish  obtainable  in  this  step  is  arrived  at. 
There  is  no  fear  of  losing  the  figure  in  this  process, 
but  in  case  there  might  be  soy  lumps  in  the  paper 
I  have  generally  first  rubbed  it  over  very  lightly 
with  a  piece  of  flattened  pamioe-stone — of 
course  being  careful  to  leave  no  grit  behind.  Tbs 
surface  remains  now  to  be  fine  polished.  For  this 
purpose  a  pieoe  of  very  thin  velvet  of  the  finest 

tile  is  attached  to  the  lap  by  meant  of  what  the 
ins-polishers  call  "tacky."  Thick  Stockholm  tar 
will  serve  for  this  purpose,  but  it  is  generally  made 
of  pitch  with  turpentine  added,  and  a  few  drops  of 
boiled  oil,  to  a  semi-fluid  consistence.  The  middle 
finger  ie  touched  with  this  and  dabbed  uniformly 
over  the  lap;  t'io  oloth  or  velvet  ie  then  laid  on  and 
well  robbed  down  with  a  pisoe  of  well  flattened 
glass.  The  "  tacky  "  mutt  not  be  laid  on  thick,  or 
it  will  soak  through  the  fabric  and  spoil  the  whole 
thing. 

Next  mix  some  of  the  finest  and  aof test  jewellers' 
rouge  (not  croons)  with  water  and  lay  it  on  the 
velvet  with  a  feather  rub  the  prism  on  it,  and  in  a 
very  short  time  the  final  polish  will  be  attained  ; 
bat  the  prior  one  should  bo  es  perfect  as  poaaible, 
as  if  the  facet  is  kept  too  long  on  the  last  polisher 
tbe  flat  figure  will  be  lost.     There  ie,  however,  a 

Culiarity  iu  polishing  calo-spar,  for  it  sometimes 
ipena  that  a  good  polish  may  be  obtained  by 
robbing  in  one  direction,  and  a  bad  polish  by  the 
opposite  one.  This  is  caused  by  the  lamimted 
structure  of  tbe  soft  crystal,  and  knowing  the  cause 
the  remedy  is  fonnd  at  once. 

I  have  spoken  of  the  prisms  as  being  worked 
singly;  of  course,  far  smell  surfaces  the  edges  can 
be  surrounded  with  extraneous  nieces  of  spar  or 

Suards,  as  in  glass  work.  It  will  not  be  safe  to  use 
ot  pitch,  cement,  or  sealiog-wax  for  the  holders  o( 
the  spar,  like  in  the  practloe  for  g'aas.  The  beat 
holding  material  is  rather  slack  or  old  plaster  of 
Paris  that  will  not  set  too  hard.  Prisms  in  block 
can  be  made  up  in  this  and  left  to  get  dry,  and 
when  such  plaater  is  soaked  in  water  it  can  easily 
be  broken  up  and  separated  with  a  wood  spatula. 
F.  H.  Wenliam. 


A  LATJ<JHINCJ  PLANT. 

[-28929.]— Cannabis  Sativa,  Cannabis  In- 
dica. — A  full  description  of  the  action,  medicinal, 
poisonous,  and  curative,  is  to  be  found  in 
"Hempel's  New  and  Comprehensive  System  of 
Materia  Medica  and  Therapeutics."  (L.-ath  and 
Ross,  5,  St.  Paul's  Churchyard,  London.) 

That  which  "Eos"  says  as  to  this  plant,  be  it 
eaten  in  *ita  green  state,  or  taken  as  a  tincture 
made  either  from  the  green  or  dried  leaf,  as  a 
powder  of  tbe  dried  leaf,  or  smoked  as  tobacco — 
i.e.,  '■  so  potent  in  producing  exaltation,  laughter, 
and  cheering  ideas  —ie  true  ;  but  he  says  nothing 
aa  to  the  reaction  or  opposite  effects  resulting  from 
itense;  wbils,  aa  to  hia  statement  "that  it  never 
fails  in  bestowing  euthanasia  on  patients  dying  of 
hydrophobia  or  tetanus,"  I  challenge  him  to  pro- 
duce authority  for  his  ssid  statement.  Moreover, 
if  any  such  a  patient  should  be  met  with  here, 
would  he  undertake  to  verify  bis  said  statement 
by  proof  on  the  sufferer,  to  whom  euthanasia  in  hia 
aid  be  so  beneficent  ? 

Lydney  Dispenser. 


LEONA  SAKS. 
[28930. ]— MAT  I  trespass  on  your  space  to  cor- 
rect the  statement  made  by  "Satlue"  with  regard 
to  the  inability  of  the  neck  to  bear  the  weight  of 
the  whole  body? 

It  is  quite  possible  to  lift  persons  by  the  head 

without  hurting  them.     If  your  correspondent  does 

■  r"   by  placing  " - 


je"  was  wide  of  the  mark.  It  seems  tbat  a 
"  trace  "  simply  means  (In  such  books)  the  inter- 
section with  a  plane.  Thus,  if  a  plane  is  pierced 
by  a  line,  tbe  point  of  Intersection  Is  called  that 
line'a  "  trace."  And  if  a  plane  is  out  by  a  auper- 
ficiea,  the  line  of  contact  is  called  the  "  trace  of 
that  superficies.  Of  course,  there  is  nothing  in 
this  at  all  incorrect  or  contradictory  to  pure  goo- 
Mr.  Grey's  remark,  however,  that  something 
might  hsve  a  solid  for  its  "  trace,"  is  quite  wrong  ; 
for  a  "  trace,"  or  intersection  with  a  plane,  must 
lie  wholly  in  that  plane.  And  that  a  solid  could 
not  do.  F.  S.  8. 

MATTJBB  OF  MOLBOTJX.BB. 

(28932.1— I  aaouLp  be  very  thankful  for  those 
extracts  from  "Un  Voyage  a  Sirius,"  which 
"Liege"  so  kindly  offered  me  last  week,  and  I 
have  no  doubt  bnt  tbat  they  will  be  very  accept- 
able to  all  the  reader*  of  the  "  B.M."  In  what 
way  was  "Liege"  struck  by  my  theory?  Was  it 
that  it  waa  so  improbable,  cat  the  reveres  ? 

B.  H.  L.  Sahwarm, 

College-road,  Upper  Norwood. 

HOW  TO  H7I  FOB  BTBB. 

[2B933.]— WILL  "W.  A.  W."  (28860)  kindly 
answer  the  following  questions  for  the  benefit  of 
bis  readers?  Is  the  MM  used  in  cold  or  hot  water  ? 
Will  it  injure  or  irritate  a  ont  or  broken  place  in 
the  skin  ?  Will  It  stop  tbe  growth  of  hair  on  the 
face?  How  often  should  the  acid  be  applied? 
Do  yon  consider  any  special  kind  of  soap  an  ad- 
vantage—if so,  what  kind  ?  Sdelwelaa. 

[28931.]— SOME  time  ago  I  was  troubled  with 
warts  on  the  hands.  I  read  in  some  book — Iforget 
the  title  now— that  glacial  acetic  acid  applied 
every  night  would  rid  me  of  them.  I  tried  it : 
the  wart*  became  soft  and  rubbed  off,  and  at  last  I 


hand  under  the  chin  and  the  o 


.e  back  of 


e  bead  of  any  person  thst  be  can  lift,  and  ha  will 
en  find  that  he  can  raise  him  from  the  ground 
lug  any   pain.    "Satine"  will  then 


see  that  anyone  with  strong  teeth   .. 
the  weight  of  the  body  with  comparative  ease. 
One  Who  Haa  Tried. 


extracting  from  his  flesh?    Would  also  s> 

competent  give  me  the  medical  theory  of  death 
from  old  age  aa  taught  to  students  ?  I  have  heard 
or  read  that  tbe  flesh  la  renewed  completely  in  a 
given  time.  Is  this  true?  If  so,  and  the  wast* 
matter  is  left  in  the  body,  as  "  W.  A.  W."  seams  to 
Ibiuk,  would  not  the  body  steadily  get  larger  aa 
old  age  approaches?  People  seem  to  get  thinner. 
I  wish  somebody  wonld  set  me  right.       Weird. 

KBTHYLATSD  tFIBITB— A  OATJTIOH. 
[28935.]  —  BOMB  time  since  a  correspondent 
signing  himself  "  T.  C."  replied  to  a  query  66000. 
Last  week  I  noticed  an  advertisement  in  address 
colnron  to  "T.C,"  and  not  having  the  number 
containing  65000  by  me,  thought  it  might  refer  to 
me,  and  so  I  answered  advertisement.  I  received 
annexed  in  reply.  I  think  it  is  fair  to  original 
querist  and  tbe  "T,  C."  who  replied  to  forward 
">r  insertion  in  t 


T.  C,  Bristol. 

"  Inland  Revenue  Office,  12,  Bounlngton-road, 

"  Lsitb,  Bdinbro,  June  21,  1883. 

"Methylated  Splritsj.— ( Query  66000.) 

"  Sis,— Referring  to  the  above,  I  request  to  direct 
your  attention  to  section  183  of  43  and  44  Tint, 
Cb.  44,  '  Spirits  Act,  1880,'  which  refers  to  the 
purification  of  methylated  spirits,  or,  aa  it  is  termed, 
methyllo  alcohol.  Yon  will  there  see  that  purified 
methylio  alcohol  Is  to  be  deemed  low  wines,  and  to 
have  Veen  prepared  for  the  purpose  of  distilling 
spirits  therefrom,  and  shall  be  chargeable  with 
duty  and  otherwise  subject  to  tbe  regulation  to 
which  spirits  are  subject  under  part  1  of  tbs  Act, 

"  The  penalties  are  very  heavy,  and  include 
forfeiture  of  materials  and  vessels. 

"  1  have  considered  ib  to  be  my  duty  to  call  your 
attention  to  the  above  provisions  of  tbe  Aos  in 
reply  to   your  query.— I  am,  Sir,  your  obedient 


80MB    LITTLB    SHOWN    PLANTS     07 
TBB  FLOKA  MBDIOA. 

J  28  936.] — Ac  AST  H  AC  SM.—Ju$t  icia  ponicidu  ( a 
.  abeTeeta,  or  "  great  Bitter  "of  Bindo.tan),a 
ooarte- looking  shrub  growing  in  dry,  shady  places, 
all'  over  India  long  celebrated  as  a  stomachic 
bitter,  used  in  cholera  and  dysentery.  I  remember 
a  case  where  the  infusion  did  much  good ;  in 
elderly  European  with  the  digestive  power*  greatly 
impaired  by  a  long  residence  iu  the  country,  used 
to  take  a  wineglaatful  before  each  meal.  It  la  the 
basis  of  the  French  cordial  Drogae  amere,  tbe  root 
of  the  above  plant  being  obtained  under  the  name 
of  ffreal  from  ths  ooeat  of  Malabar.    It  is  said  to 


/ 


_  _  o,  with  which  it  in  ■  favourite  fodder.  When 
J  in  in  the  higher  tracts  of  the  Upper  Brahma- 
putra, my  game  trackers  used  to  search  for  the 
patches  of  Maha  Teete,  and  judge  whether  the 
foliage  had  been  recently  bitten,  on  which  fact 
their  operation!  depended.  Boa, 

IBB  OTTER  DOMESTICATED. 
[28987.]— BOMB  months  ago  I  aent  a  brief 
article  on  thin  interesting  British  quadruped  to 
onr  "  E.  M."  I  have  lately  discovered  that  the 
huntsman  of  the  Otter  bounds  has  a  playful  pet  of 
two  years  old.  he  keeps  in  a  tank  at  Kendal:  it 
performs  tricks,  jumping  through  a  hoop,  chasing 
•  ball  round  the  inoioiure,  arc.  He  is  fed  almost 
entirely  on  cell,  with  an  occaiioaal  rabbit ;  the 
latter  carnivorous  propensity  is  strange  to  me. 
Crowds  of  visitors  are  going  to  see  this  very  time 
specimen,       ^^  Boa. 


REPLIES  TO   QUERIES. 

•,•  In  their  amaeri,  Correipoadenti  are  reipeci 
fully  requeitcd  to  mmtlon,  in  each,  imtance,  the  till 
mtantunUr  of  the  query  aiked. 

f  li'i  H  G .  1 — 8 1  e  m  eo«  Armature  Winding.- 
TO  W.  A.  WALTOS.  —  Many  thanks  for  yoc 
conrteous  reply.    I  inclose  sketch  of  ti-coil  Siemeti 


armature  of  ordinary  type— i.e.,  wound  2  coils  deep. 
What  I  meant  was  this:  Suppose  our  armature  is 
running  towards  N.  pole  as  shown,  then  by  Lome's 
law  the  currents  Sowing  in  armature  coils  must  be 
in  snob,  a  direction  as  to  produce  north  polarity  at 
n  (between  pole-pieces).  In  sketch,  you  arc  sup- 
'  '    '  ■  looking  from  the  collector  end.    All 

_.  __s  marked  x,  and  all  i 
from  front  to  back  are  marked 
see  that  all  currents  are  flowing  outwardly  on  N. 
aide  (i.e.,  in  a  ganarator)  and  inwardly  on  H.  side, 
thereby  producing  u  pole  at  top  and  j  pole  at 
botioia  for  the  direction  of  rotation  figured.  You 
can  always  gat  at  the  direction  of  the  currents  in  a 
machine  by  a  little  study  and  a  knowledge  of  this 
law,  that  the  current  produced  in  a  conductor  cutting 
lines  of  force  must  be  of  such  a  direction  as  to 
oppose  the  motion  producing  them.  I  worked  out 
this  method  for  myself  and  very  useful  it  proved; 
but  I  find  Mr.  C.  M.  Dorraan,  of  Manchester,  anti- 
oipaUdmeinA'^M.i,..,.  March  '■!'-,  ltWi.  I  was 
Inexact  to  oall  your  mistake  last  time  a  "  short 
circuit,1' but  was  short  of  time — and,  in  faot,  only 
law  It  in  time  to  write  and  post  my  letter  to  the 
Editor.  The  mistake  was  this  (please  look  at  coil 
Nos.  4  and  in) :  that  assuming  brush  was  on  plate 
connected  with  these  ends,  cod  No.  2«  is  feeding, 
and  coil  No.  4  is  exhausting,  so  to  apeak.  It  may 
be  as  well  to  point  ant,  for  tbe  sake  of  our  readers, 
not  to  consider  the  direction  in  which  the  currents 
are  flowing  in  the  connecting  wires  shown,  but  to 
confine  their  attention  to  tbe  wire  outside  drum, 
The  connecting  wires  have  nothing  to  do  with  it. 
Govan.  ExiilsiiEii. 

'  [66208.]— Electroplating.— Single-cell  method 
is  impracticable  with  articles  of  iron,  because  iron 
coats  itself  by  simple  immscion  in  a  solution  of 
copper  sulphate  (coating  is  not  adherent).  Ceo 
following  solution :  —  Dissolve  Cos.  of  cupper 
sulphate  in  water  and  add  a  solution  of  2joz.  of 
carbonate  of  soda  or  Bos.  of  washing  soda,  allow 
precipitate  to  settle  and  decant  clear  liquid;  wash 
ppt.  several  times  with  water ;  add  to  ppt.  a 
solution  of  potassium  cyanide  till  all  is  dissolved  ; 
it  will  require  about  21b.  of  cyanide ;  dilute  to 
half  gallon,  and  work  with  current  two  pint 
Bnnsen  cells  (cooneoted  in  series— carbon  of  one 
connected  to  lino  of  the  other).  This  solution  is 
nied  almost  boiling,  and  article  must  be  well 
dwned  belore  iauatztion.    After  the  £rst  coat  his 


ordinary  sulphate  solution  to  receive  a  thicker 
coating.  To  get  a  good  brass  use  the  following  : — 
Dissolve  Bo*,  of  cjpper  sulphate  in  water,  and  add 
ammonia  as  lone  as  a  opt.  is  produced,  allow  ppt, 
to  settle,  and  derm',  clear  liquid,  dissolve  ppt.  in 
3i»,  of  cine  sulphate  tbe  same 
!  resulting;  solutions,  add  about 
n  cyanide  sod  dilute  to  half  a 
is  best  uinl  Lot,  snd  may  be 
•uie  current  sa  the  oupper  soln- 


aod  mix  ' 
^.iut 


worked  wl'.b  the 
Birmingham.  H.  U.  L, 

[BflHI.] -Slide  Bnle.— If  "M."  has  i  bit  of 
woud  2in.  by  '.'in.  by  1ft.,  or,  in  fact,  any  length  he 
likes,  let  him  take  a  gauge  and  set  it  at  2  on  the 
8-square  line  of  hie  rule,  and  run  it  up  each  aide  of 
each  angle,  and  knock  the  angles  off  with  his  jack 
plana  down  to  the  gauge  line,  be  will  have  an 
octagon  piece  with  all  sides  the  same  ails  :  all  other 
unm oers  in  proportion.         A  Cuustbv  Clll!1. 

[G  5330.]— Plating1  Dynamo.— As  Mr.  Bottone 
appears  in  have  misunderstood   my  remarks  re- 

tu  be  more  explicit.  1  never  mentioned  angular 
velocity,  and  I  never  advised  faster  driving  as  a 
means  of  increasing  the  voltage  of  a  dynamo. 
What  I  did  say,  was  that  the  speed  at  which  a 
dynamo  is  to  run  is  always  an  element  in  calcu- 
lating the  dimensions  of  a  dynamo.  Will  Mr. 
Buttons  say  in  what  way  a  low  angular  velocity  is 
antagonistic  to  eounoniical  working.  That  it  baa 
an  etieel  upon  tbe  price,  I  will  admit  j  but  1  fail  to 
see  why  we  cannot  make  a  dynamo  armature  with 
a  low  angular  velocity  just  as  efficient  as  one  with 
a  high  velocity.  Again,  moat  modem  dynamo 
armatures  have  a  luiv  angular  velocity,  and  arc 
they  not  far  more  efficient  than  tbe  older  dynamos 
witblirgc  diameter  armatures  run  at  high  speeds 

Mr.  Bottone  says,  "  mechanical  reasons,"  let  ue 
suppose  we  have  a  50-volt  300  ampere  dynamo, 
used  for  working  say  2f.>'  fii.i-vt.lt  IGc.p.  lamps,  and 
we  wish  to  change  to  100-volt  lampa  of  the  same 
o.p.,  may  we  not  increase  the  speed  of  the  dynamo 
(say  shunt  wound)  until  we  get  100  volts, 


of  feed  water  only  per  hour,  a 
with  only  191b.  The  L  " 
instanced  was  a  nasally  bad  one.  Wn« 
One  "has  made  such  progress  that  hi 
an  engine  of,  say,  luOH.P.  to  use  only] 'Jib 
H.P.  per  hour,  it  wili  be  time  enoogb  tt 
further  economy.  A  long  stroke,  in  mj 
always  good,  but  within  reaeonable  lit 
to  L'{  times  diameter  of  cylinder,  rl 
calculated  the  site  and  tbe  increased 
an  engine  which  expands  to  (fib.  Tbi 
engine  in  large  powers  is  a  small  item 
cent.— and  tbe  tlidea  swallow  the  mi 
that.  How  does  "  P.  O."  get  over  la 
condensation  in  cylinders  and  rsdiatka, 
the  amount  of  water  carried  off  in  -± 


and  thus 


np,  prognosticated   by   Mr.   Bot 

could  be  kept  all  right  by  tbe  addition  of 

again  made  that  I  volt  per  yard  of  armature  con- 

if  Mr.  Bottone  will  refer  to  B>  P.  Thompson',  book, 
second  edition,  page  &IQ,  ha  will  find  an  Elison- 

volU  per  }Hrd  of  wire  on  the  armature,  while  a 
slow  spied  Kipp  dynamo  gives  only  -6  volt  per 
yard.  The  Mane h enter  dynamo,  described  on  pjge 
f>l  1  is  the  only  machine  giving  tbe  result  described 
by  Mr.  Bottone  as  "  average."  I  am  obliged  to 
Mr.  Bottone  for  hia  reoommendation  as  to  the  books 
I  ib odd  study,  and  he  will  no  doubt  be  pleased  to 
hear  that  I  have  both  editions  of  Thompson's 
'"  Dynamo  Eleotrio  Machinery,"  and  I  defy  anyone 

electrical  dimensions  and  speed  are  fixed.  Better 
fur  ii  Kspp's  book,  togetber  with  hia  recent  papers, 
and  Int.  but  not  least,  those  valuable  papers  by 
Dr.  Hopkinson.  Did  not  Mr.  Bottone  forget  a 
book  hi  isfond  of  recommending  l  In  conclusion. 
I  may  say  that  to  design  a  dynamo  is  not  to  wind 
so  many  wires  upon  its  armature  and  magnets, 
and  then  find  tbe  speed  at  which  it  must  bo  run, 
to  give  the  required  result,  H.  O.  U. 

1 .:.-..::.-..;-  Indicating  Air  Pre sanre.— Will  an 
aneroid  do  ;  or  even  a  mercury  tube  something  like 
thebarumeter?  IX.  C. 

[Cjj:i7.1  —  Iron.— Does  a  "Constant  Header " 
mean  a  mixture  that  will  do  fur  all  kinds  of  work  ? 
Or  does  he  want  mixtures  suitable  for  various 
kinds  of  work  ■  If  the  latter,  he  will  know  that 
such  have  been  given  in  back  volumes ;  if  the 
former,— no  such  mixture  exists.  Black*. 

[G  53 12.]— Preventing-    Buat.- 

vefyv.lrluV:'1  \v';U  not  tbTflowI 


W.   PEBRLN-HaVC'  ' 


i  the  PostKiuHce 


[G5I10.J— Tennis  Baths.— I  wnoU «d] 
they  be  immersed  in  the  vapour  of  nlr 
phide  for  some  time.  Thia  bein'  i  i 
sulphur  and  also  a  semi-solvent  of  Iefcin 
soften  the  time-hardened  bails  to  m.i 
elasticity. 

[G542J.]— Modal  Qa»- Engine.- Tbj 
my  gas-engine  it  packed  with  one  l-riss 
by  ,i)in.,  the  cut  being  at  the  bottua 
Asbestos  is  of  nt>  use  for  packing  thep 
gas-engine,  as  tbe  Tire  will  burn  it.  at 
out  of  cylinder.  The  air-valve  ton 
similar  to  gas-valve  if  desired ;  bat  it 
heavy  enough  to  give  tbe  required  n 
suction  to  open  the  ignition-valve.  J 
—I   Mb 


if  it 


TllgVi 


juld  ii 


.■.-■■  1  bo 


■ii  prooei 
tor  rtmiering  iron  ruiuesa  answer,  or  must  the 
metal  be  coated?  SVS.  Don. 

[  G  j : !  1 1 .  ]  —  Bichromate  Trough  Battery.— 
volumes  for  making  trough  batteries ;  but  why 
poses,  when  tbe  Danicll  is  better?  BAU&. 

[  t'..".a::i .  ] — Dynam  i  ta.— T  he 


o  quick.      Eve 


i  laid  is  bee: 
resistance  of 
raver  slightly. 


.1  ihi 


[Oi.lSI.]—  Steam.— "Furzled  One"saj'B  he  has 
known  an  engine  ...f  :>'Ji>tl.L',  requiring  something 
like  Oulb.  of  feed  per  U.P.  I  say  that  engines  of 
that  power  irita  triple  expansion  sod  high  pre*- 


.  n.3und  in,  but  eased, if 
witb  a  tine  file;  but  should  be  (.-■■■[* 
between  centres  of  Istha  to  bore  ol  pi 
The  centres  sre  afterwards  filed  on",  ll 
the  best  plan  is  to  rebore  and  return 
sure  the  governor  ia  right,  but  I  bsliei 
to  lie  here.    Are  you  sure  the  strap  <bt 

Bristol. 

[G&455.]— Medical  Coll.— Tli  "  r 
Electrician,  Torquay." — I  append  ikeicl 


[65401.]— Galvanised  Iron  Wire.—' 

coating  will  arrive  simultaneously  with  ti 
hy  the  iron  wire.  Let  us^apposethecum 
by  the  zinc  to  travel  a  little  quicitr 
flowing  through  the  iron  :  as  the  tru  e 
metals  are  in  metallic  connection  tbNBg 

coating  is,  say,  ,,{,,  of  an  inch  in  iclnttse  ' 
tbe  iron,  the  greater  portion  will  immtiia 
the  lino  and  pass  to  the  iron,  and  ^u 
repeated  each  time  the  line  cnrrint  arriii 
little  in  advance  of  that  In  tbe  iron  win, 
the  speed  at  which  electricity  is 
great,  that  a  signal  sent  between 
tbe  United  Kingdom  occupies  no  I 
in  its  transit.  B.C. 

[65 190.]— Amyllc  Btb.era.-Ti 
essences  so  widely  used  arc  blends 

Kund  ethers  and  allied  bodies  dii 
ir  example,  essence  of  pin» 
3  parts  of  glycerine,  1  of  chlorafo 
0  of  butyric  ether,  and  10  of  amy 
with  100  of  spirit.  Amyl  scetttt 
basis  uf  Jargonelle  pear  naroar, 
ling  together  3  puts  of  polaisiit  '* 
of   amyl    alcohol,   and  "2  p*ru 

Aftenrarda  the  ttistilUts  -  ^ 


KNIiUBH    MJIUHAfUU  AMU    WUKliD   Ulf    HUlKJNUHij  NO.  I.ZI4. 


■Theory  of  Leelanche.— M  r.  Grey  1* 
of  course  it  should  be  2  MnO,.  The 
a  not  copied  from  Gntbrie  ;  but  from 
■akin,  and   from  Camming.     Why  I 


2,  X  do  not  know. 


S*. 


Wlrashurst  Machine. — May  I  be 
uggeet  that  the  source  of  the  electri- 
Vimsbnrst  naturally  results  from  ths 
ilitea  being  revolved  in  contrary  direo- 
tdch  plate  moves  forward,  it  haa  a  ten- 
ry  the  air  lying  immediately  close  to  it 
direction  as  it  is  itself  moving,  thereby 
wo  distinct  and  opposite  air-currents, 
would  came  a  very  violent  frieui.ii 
I  particles  of  air  forming  these  twi 
re ota,  it  teems  to  me  that  this  ought  te 
the  self-induction  of  the  maohine.  At 
it  doti  not,  why  doesn't  the  maohine 
if  the  plates  are  revolved  in  the 
Why  moat  the  motion  be  contrary? 
my  remarks  refer  exclusively  to  th 
d  consequent  electrical  action  going  a 
■A  lir-space  between  the  pair  of  plate i 
iny  such  action  which  may  or  may  nu 
i  uutside  faces  carrying  the  sectors,  a 
itiide  faces,  would  I  presume,  reoeiv 
;ive  charges  inductively  from  the  fao 
surf  ices  being  electrically  exalted  by 
air-motion  suggested, 
r.  W.  J.  GARDISEK. 


bottle  experiment,  the  open  ridge 
the  neuk,  the  room  floor  the  hale  of 
ud  the  workpeople  the  lighted  candle, 
lutead  of  acting  as  an  outlet  only,  baa 
J  as  an  inlat  as  well,  the  airdescending 
n  heated  under  the  skylights,  a  onrrent 
isbed  by  the  movement!  of  the  work- 
ji«  idiim-nil  heat  generated  by  their 
ventilate  the  room,  if  the  only  wall 
is  a  north  wall,  1  should  bring  a  pipe 
m.,  or  a  Sin.  square  zinc)  down  from 
n  the  outside  of  wall  and  turning 
er  the  Boor,  continue  on  with  a  closed 
rentre  of  room  ;  then  turn  it  upwards 
•t  basin  covered  on  top,  and  from  the 
is  basin  rnn  lino  troughs  aboat  7in. 
i.  deep,   the    four  ways  of  the  room 

floor  space  will  allow).  Let  these 
overed  for  about  3EL  from  basin ;  then 
room  with  a  email  perforated  grating 
mgtb,  putting  email  lugs  underneath 
y  from  the  supply  so  as  ts  direct  the 
!  the  wall  is  not  a  north  wall,  and 
mn,  then  bring  your  pipe  through  the 

rail  you  have  inside  the  room,  and  pre- 
sume way  as  above.  Let  pipe  stand 
ihov#  slates  or  ridge,  and  protect  by 
2ft.  square  by  2ft.  Hid.  high,  with 

ail  side*.  This  inlet  will  answer 
mditiona  of  weather  better  than  wall 
f  you  can't  put  troughs  in  the  floor, 
down  pipe  come  into  a  sine  box  about 
-,  1ft.  wide,  and  lft.  Sin.  deep,  placed 
the  down  pipe  to  reach  half-way  into 
le  top  of  box  take  a  branch  on  each 
nd  left)  and  rnn  along  the  wall*,  rising 
you  go  (say  from  lft.  at  box  to  2ft.  at 
from  floor),  and  if  yea  graduate  your 

in  size  from,  say,  9  by  6  at  box  to 

nt  further  end,  they  will  work  better  ; 
fj  be  perforated  opening!  on  face,  with 
nside  nearest  to  supply,  in  preference 
ibes.  liimewaah  the  skylights  on  the 
e  sun  shines  on  them,  and  as  a  farther 
ling  you  could  make  on  outer  case  on 
hat  is,  if  you  carry  it  down  inside  the 
ing  a  space  of  about  1  in.  all  round  ; 
rKT  Willi  silicate:  or  anything  else  to 
Mion.    This  space  oould  be  filled  witb 

small  tap  beiug  placed  at  the  bottom 
iter  elf  when  required  to  renew  it.  By 

Sipe  down  the  division  wall  between 
nibling  the  dimensions  of  down  pipe 
ud  running  similar  pipes  round  other 
th  rooms  oould  be  ventilated  from  the 

J.  T. 
Water-Motor.— Get  a  Ramsbottom's 


|65571.]— Bhoaklnr  ColL— Join  op  aa  for 
„iving  shocka.  Pat  one  handle  in  a  basin  of  water 
and  bold  the  other.  Pat  a  ooin  io  the  basin,  and 
then  yon  will  experience  sharp  shocks  on  attempt- 
ing to  take  it  out.  Felix  Holt. 

[66676.]— Chloride  of  Silver— May  be  reduced 
to  the  raetallio  state  by  fusing  a  mixture  of  the 
uhlorida  and  fusion  mixture  (10  •odium  carbonate 
+  13  potassium  carbonate)  before  the  blowpipe 
flame.  It  may  also  be  reduced  by  placing  all  waste 
precipitates  of  silver  chloride  in  a  flask,  together 
with  some  surap  line  or  tin,  and  allowing  it  to 
stand  for  some  time.  The  silver  will  be  deposited 
on  the  lino  or  tin  as  a  black  powder,  an  equivalent 
amount  of  lino  or  tin  being  dissolved. 

Chesterfield.  H.  a.  B. 

[6569-1,]— Gas-Engin-.— I  have  tried  the  alide 
ignition- valve  on  the  model  gas-engine  1  made,  bat 
could  not  get  on  witb  it  at  all.  Sometimes  the 
charge  would  explode  before  the  valve  waa  shut, 
when  it  would  blow  nut  the  jet ;  at  otber  times  it 
wonld  not  ignite,  so  I  dispensed  with  the  slide  and 
fixed  a  valve  with  a  flap ;  then  the  engine  narked 
very  well.  The  reason  the  flap-valve  makes  euch  a 
noise  (or  rather,  allows  a  portion  of  the  explosion 
to  escape)  in  some  instances  is  because  it  is  allowed 
to  open  too  wide.  Tbe  date  of  the  Otto  patent 
waa  May  17th,  1876,  No.  2,081,  so  if  a  patent  lasted 
fourteen  years  under  the  old  law,  it  would  expire 
May,  1890.  J.  Seal. 

[65591.1— Ennmelled  Iran.— Somewhere  about 
date  1846-B5  a  Mr.  Paris  sank  at  bis  Bradford- 
street  works,  Birmingham,  several  thousands  uf 
ponnda  (said  to  have  been  elosa  upon  £10,000}  in 
working  and  endeavouring  to  perfect  bis  patents  in 
the  above-named  process,  tbe  chief  articles  be  mode 


doling,  file  thorn  to  "a  njae  fit  and  aae  that  all  keys 
ire  tight.  No  doubt  this  will  stop  the  knock.  Tag 
law  spindle  most  be  level,  and  in  making  joint  in 
jelt  the  endi  must  be  square  or  the  belt  will  not 
ran  trne.  81ft.  is  too  great  a  distance  between 
■entree,  as  you  are  driving  direct  from  engine,  I 
inppoie.  A  long  belt  is  worked  so  aa  to  eat  long 
ir-long  belt  will  sag  and  in ' 
ihort  oonni 
from  engine-shaft, 
and  fix  the  saw-bench  so  that  saw  spindle  wonld  be 
18ft.  from  ooantcr-shaft,  and  drive  from  it,  seeing 
that  the  shafting  are  level  and  pulleys  in  line,  it 
wonld  be  far  better  than  the  present  way  of  work- 
ing. Scobrieh  Saw  mills. 

[65602.]— Evolution.—  Wiii  reference  to  a 
remark  by  "  H.  B.  P."  on  p.  369,  I  may.  In  oil 
own  words,  point  oat  that  if  he  bad  "taken  the 
trouble  to  read  "  my  note  (p.  218)  be  might  per- 
haps have  been  able  to  understand  it.  Tbe  reply 
referred  to  as  a  "little  bit,"  Ac,  wai  the  reply 
oommended  by  "  H.  B.  P."  oa  p.  193  — oerUinlv 
not  one  written  by  "F.R.A.S."         Nun.  Dob. 


i  feet. 

I  m  distance  W  la  shifted  in  feet. 
H  i  height  of  metacentre  (M)  above  centra  at 

ship's  gravity  (G). 
d  =  distance  (G  to  a),  the  ship's  centre  of 
gravity  is  shifted  by  the  shifting  of  W. 
B  is  to  the  normal  centre  of  buoyancy,  and  6  is  the 
shifted  ditto.  The  height  of  metacentre  (HI  for 
transverse  shift  (heeling)  is  in  practice  considered 
constant  for  all  angles  of  heel  less  than,  say,  10  to 
15s.  Likewise  for  longitudinal  shift  (trimming), 
H  is  oommonly  treated  aa  constant  for  any  change 


parently  e 


astiog; 


it  by. 


tuples, 


'ork  on  physios,  w< 

r  disproportionate  expansion  ana  contraction  oi 
'on,  and  of  the  vitreom  matter  terming  his 
name!.  I  have  seen  (and  beard)  baking  dishes 
'hich  had  remained,  never  used,  on  the  shelves  of 
.he  stores  for  years  suddenly  commence  to  chip 
and  shell  off  the  enamel,  a  phenomenon  visible  at 
the  present  moment  in  the  street  name-plates  of 
towns,  and  which  is  generally  a  puzzle  tu  all  who 
happen  to  notice  the  sam*.  Numerous  instances 
lluatrating  the  flagrant  errors  committed  by  so- 
alled  scientific  men,  and  which  would  have  been 
voided  by  consultation  witb  practical  rule-of- 
thumb  artisans  can  be  quoted,  notably  that  of  the 
"  i  James  Watt,  of  Aston  Hall,  Birmingham, 
mt  1845,  who,  on  his  Welsh  property,  on  the 
rugged  banks  of  the  Wye,  bnilt,  at  a  cost  of  £10,000, 


of  trim  occurring  in  practice  from,  say,  (in.  up- 
wards, la  point  of  fact,  H  varies  with  the  angle 
of  heel  or  trim ;  but  by  treating  it  aa  constant 
within  the  limits  above  named,  no  error  of  practical 
importance  accrues.  The  valae  of  H  is  determined 
by  the  ship's  lines.  It  oan  be  fonnd  by  a  very 
laborious  calculation.  But  it  is  more  easily  ana 
accurately   fonnd   by  actual  experiment   -'-    - 


te  of  modern  n 


rcbitects. 


eights  oi 


,  having  cast-iron  shrouding 

— '  --mtraotionof 

eel.     By  tbe 


Ijiu.  lathe,  ic. 
Dynamo. 


..  M.  S. 


3    "H.  H.    E,    Eleo- 
your  kind  offer  in  last 

retch  and  dimensions  of  a  dynamo,  aa 
;  would  give  current  enough  to  light 
s,  with  carbons  Afa,  diam.,  and  four 
ucent  lamps  of  12  roiU  #m1i  ;-  and 


one  60ft.  dia 
>nd  w  rough  t-irt 
fhich  resulted 
bye,  no  corn  could  be  grown  in  the  district, 

' '  s  poverty  and  geological  formation  of  the  soil 
H  No.  2,  which  any  peasant  of  the  locality 
could  have  foreseen;  but  James  Watt  was  no 
agriculturist.  THE  LYDSEV  DISPENSE li. 

[65600.]— Saw-Mill  Machinery.— "  Saw-Mill 
3wner  "  should  first  place  a  spirit-level  on  engiue- 
iheft  and  see  that  it  is  perfectly  level.  Then  take 
i  small  line  and  stretch  it  tight  across  out- 
ride of  belt-wheel  to  the  outside  of  saw 
pulley,  and  get  the  wheel  in  perfeot  line 
with  pulley.  Should  the  pulley  be  narrower  than 
the  face  of  wheel,  equalise  the  difference,  then  look 
to  all  the  bearings,  and  if  any  brasses  require 


other  means  are  employed  to  heel  the  ship, 
and  her  angle  of  hsel  is  shown  by  long  plumb- 
lines  on  board.  Change  of  trim  =  difference 
of  draught  at  stem  +  difference  of  draught  at  stern 
post.  Change  of  trim  =  L  x  J—i.en  =  Lx  tangent 

ofangleO.  G  I  ■..  ■-■  i '  -  '\  '  'I,  The  difference 
between  II  of  transverse  metacentre,  and  H  of 
longitudinal  metacentre,  varies  aa  the  difference 
between  the  force  required  to  heel  the  ship  one 
degree,  and  the  force  required  to  change  her  trim 
' '"  irence  whiah  (as  "  Sailor  " 


Frank  Caws. 


[65607.]— Natural  History  Division*.— The 

allowing    arrangement    of    the  Artioulata    was 
aed  a  few  years  ago,  and  probably  still  Is, 


(lobsters,  crab),  shrimps,  4c.) ;  Annelida  (leeches, 
worms,  Ac);  Arachnid  a  (spiders  and  scorpions); 

Aptera  (millipede!  and  centipedes,  fleas,  lice,  and 
other  parasites,  Ac);  C.ileopters  (beetles);  Ortho- 
ptera  (cockroaches) ;  Hemiptera  (bags) ;  Dip  term 
(flies,  gnats,  Ac);  Lepldoptera  (butterflies  and 
moths);  Hymanoptara  (bees,  wasps,  sots,  Ac); 
Nenioptera  (dragon-Hies  and  ant-lions) ;  Bhipi- 
ptera  (atylops).  For  rest  of  the  qnestion,  see  reply 
to  coma,  p.  sou.  H.b.6. 
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[6561S.] — Wheel*. — Find  the  highest  number 
that  will  divide  into  both  wheals  without  a  re- 
mainder— in  your  case  16.  ?J  —  2  and  ]»  n  3.     Your 
-•-- ■•        •  "      -*--  '~'l--»ti(.  of  a  to  3;  or  put 
f  ruction  and  reduce  to 
5  ;  that  is,  the  driver 


re  therefore  in  tin 
the  wheel*  in  the  form  of 
the  lowest  term,  thai —  J} 
will  revolve  three  timet  to  tl 


XSffi 


[66617.]— MlorogmBlvy.— A  fonr-line  epigram 
written  in  1 -318,000th  of  en  inoh  ii  sold  bj  Watson 
end  Son*,  31H,  High  Holborn  London,  for  £3  10*. 
This  i*  equivalent  to  the  Bible  being  written  20 
time*  in  one  square  inoh.  Their  catalogue  give) 
full  particular!.  J.  A.  HOGO. 

[65626,]— Boiler— Hake  your  boiler  Gin.  diam. 
by  12in.  high;  firebox,  tin.  diam.  b J  Sin.  If  job 
went  to  work  at  a  moderate  presaare — say  301b.  or 
ao— l-16th  plate  will  be  aUong  enough  If  well 
made.  Prove  it  to  double  the  prendre  yon  want 
to  work  at.  W.  W.  C. 

ry. — The  qaeriat  will  find  tbe 
ition  he  aeeki  in  moat  works  on  practical 
geometry  u  well  **  those  on  descriptive  esometry, 
which  are  closely  allied.  On  this  auhjeat  some 
practical  information  may  be  supplied  by  giving  a 
liit  of  authora  other  than  Angel  and  Payne  already 
mentioned.  The  largeat  work  of  the  kind  which 
has  some  under  my  notice  is  the  "  Mathematics  for 
Practical  Men,"  by  Olintbna  Gregory,  fourth  and 
laat  edition,  reviled  and  corrected  by  J.  R.  Young, 
1862  (Lookwood  and  Co.,  London),  published  at 
21s.,  but  now  priced  it  10a.  6d,  by  Bataford,  High 
Holborn,  W.C.  There  are  alao  the  "  Practical 
Geometry,  Perepeotive  and  Projection,"  by  T. 
Bradley,  1834;  the  "Geometrical  Drawing,"  by 
Binnl,  and  that  by  Winter,  the  "Practical 
Geometry,"  by  It.  Bnrohett,  fifteenth  edition, 
1877:  the  works  on  "Descriptive  Geometry"  by 
Hall',  Heathar  Millar,  Ac;  and  the  "Practical 
Geometry  for  the  Architect  and  the  Engineer,"  by 
B.  Wjndham  Tarn.  On  the  subject  of  perspective 
some  separate  work*  have  been  specially  written 
for  the  utc  of  artiita  in  general,  one  of  which,  by 
A.  Jewitt,  in  1840,  is  a  very  neat  and  instructive 

little  book.  Y'LADI  JIIK. 

[65628.]  —  Ha*  pb  «ny  Drink.— 1 


*f-t»£!r  " 
.dd  the  tw 


a  quart  of  hot  > 
three  pint*  of  v 
liquor*  to  the  ju 


ami 


ateep  them  f 
Boil  lift,  of 

wall,  and  run  it  through  a  jelly-bag  till  clear; 
flavour  with  raspberry  or  orange  water.  To  make 
raspberry  vinegar:  Raspberry  juice,  ,U  pints 
.. ...  tojd^  j  pint,  white  sugar,  6ilb.     Boil 


J.  J. 


34 


[6562U.J— Testing-  Bleach.— The  folk 

the  beat  method  of  testing  bleach,  and  ia 

all  the  alkali  works,  where  bleach  ia  manufactured, 
in  the  wurld.  It  depend*  upon  the  action  of 
calcium  hypochlorite  on  arsenic  trioxide,  a  process 
of  oxidisation  taking  place  according  to  the  follow, 
ing  equation— 

As.O,  +  Ca  (CIO,),  =  A»..0,  +  CaCl,. 
A  standard  solution  of  arsenious  acid  ia  prepared 
by  weighing  cut  exactly  105grm.  of  As.O,,  which 
ii  then  dissulvad  in  about  2tr0os.  water,  to  which 
has  been  added  25grm.  quite  pure  Sa,CO,.  The 
water  is  kept  at  boiling  temperature  until  the 
\s,0,  it  quite  dissolved,  and  is  then   diluted  up  " 


1,000*0.    This 
tion   of    i 


nill  d 


tion,     7'1 1 
triturated 


.ted  in 


1    loo.    . 


cold  ii 


,al  sulu 

3-lliSim 


rcighed    i 


d  then 


auk,  whit 
veil  shaken  up,  and  60ec  of  the  milky 
liquid  extracted.  The  arsenious  acid  solution  is 
then  run  from  a  burette  in  the  jOcc.  of  solution 
until  a  drop  brought  in  contact  with  paper  which 
baa  bean  dipped  in  starch  paste  which  contains 
potassium  iodide  produces  no  colouration  ;  OOoo.  of 
the  bleach  solution  contain!  -3546grm.  bleach,  and 
the  standard  solution --OOJilugrm.  chlorine.  There- 
fore, the  number  of  ce.  used  will  represent  the 
percentage  of  available  chlorine  in  the  sample.  I 
read  Mr,  Bottone'a  paper  on  the  above  subject  with 
very  great  interest ;  but  I  am  afraid,  as  far  as 
practice  goes,  it  would  have  bean  very  much  better 
left  unwritten.  The  thiosulpbate  method  presents 
great  expense  in  potassium  iodide,  and  baa  no 
advantage  over  Penot's  method,  which  I  have 
described.  The  ferrous  sulphate  is  useless,  a*  it 
gives  result*  within  2  or  8  per  cant,  of  the  truth. 
The  last  method  described  is  worse  than  the  ferrous 
sulphate  one,  and  ia  never  used  now.  Mr.  Buttone'* 
knowledge  on  the  subject  teems,  in  my  eyes, 
rather  antiquated,  and  if  he  were  to  lake  my  humble 
advice,  he  would  look  up  information  a  little 
modern  than  1871.  Uiieui 


As  yours  la  to  be  a  double  engine,  a  small  Sywheel 
will  do-  say  12in.  or  141n.  diameter.  If  yon  get 
"  "B.  M."for  April  !8, 1886,  Vol.  XLIII.,yon  will 
plan  and  elevation  of  doable  engine  with  other 
ails.  If  you  are  going  to  make  the  engine  your- 
self I  should  advise  you  to  get  the  articles  on 
"  Engine-making  at  Home,"  in  Vols.  XLL-XLIL, 
which  give  full  details  of  all  the  parts  and  in- 
fractions for  fitting  up  for  an  engine  a  little  larger 
lanyoura;  but  you  could  red uoe  the  dimensions 
i  suit,  W.  W.  C. 
[65037.  ]— Model  Engine.-  Then  will  give, 
■y,  Sin.  stroke,  so  make  connecting  rod  13in.  to 
iin.,  and  flywheel  20in.  diameter. 
Bristol.  T.  C. 


[6&G II.]— Bunion  Coll.— To  MB.  BOTTOXE.— 
Provided  the  Bunseu  were  in  good  condition,  anc 
the  wire  sufficiently  fine,  say  So.  40,  either  iron  o: 
German  silver,  yon  can  easily  fire  the  gunpowder 
To  make  sure  of  the.  matter,  you  might  conttruoi 
Abel  or  Statham  *  fuse.  S.  BOTTONE. 


[66643.]— Cutlery—  Rosin  is  chiefly 
wing  placed  In  hot  water,  axpanaion 
'  taug  *  to  leave  the  handle,  and  the  kni 

need.    By 
es  present 

uwh 
arger 

ightly  appearance, 
ch  this  has  been  pr 
f   the  bole  larger, 
at  the  and  and  cut  e 
a  place. 

[  have  seen  an  instance 
evented  by  boring  tbe 
The  "tang"  ia  made 
ntrally,  arid  so  springe 
B.  Busting. 

S  35643.1— Cutlery.— A  cement  is  made  of  rosin 
.  briokduat  or  fine  sand ;  it  is  dried  and 
powdered  ;  the  handle  is  than  "  packed  "  with  this 
powder,  and  the  "tang"  of  the  knife  bavin g  been 
heated  to  a  dnll  red  ii  inserted  in  the  handle  ;  on 
cooling,  tbe  handle  will  adbere  to  tb*  blade  and  the 

is  of  cement  oan  be  cleared  off.    Take  care  to 

he  put  the  blade  Id  straight.     Another  recipe 
ia  cement  ia  2  pars  bath  brick,  1  part  resin, 
and  I  part  beeswax.  WILL  o'  the  Wisp. 

[6504-1.]—  Paraffin.—  Beuiolinc.  SJl. 

[65044.]— Paraffin     from     Cloth.— This     wae 
iswertd  a  week  or  twoagu.     See  pp.  357-8, 

P&ISQIPIA. 


"K.  H."  for  June  15. 'lee's,  If" 
following  treatment  will  be  found  rlliaaoiout.*  Get 
Mime  good  benzine  collas,  tub  it  over  the  soiled 
places  with  a  sponge,  place  blotting-paper  above 
and  below,  iron  with  a  rather  hot  iron.  Kepeat 
this  treatment  (keeping  away  from  any  nuked 
name)  until  tbe  stain  be  entirely  removed.  If  the 
cloth  be  such  as  will  stand  washing,  it  may  then 
be  waehed  with  dilute  ammonia  aud  plenty  uf 
water.  S.  Button E. 

[646 Id.]— Vacuum.- The    vacuum    wuutd    be 
Bristol.  T.  C. 

[66646,  J  —  Vacuum.  ■  ■  Gauge    at  surface,  no 
vacuum  ;   10ft.,  14-7in. ;  32ft.,  2Uin. 

Medical  Student. 


'66068.1— Lewd  Poisoning-.— The  : 
heap  and  reliable  teat :— Add  to  a  n 
liquid  a  little  potassium  iodide  aolulii 
'  present  a  yellow  precipitate  will  b 
lis  will  become  soluble  on  boiling,  b 
.  jg  the  liquid  to  cool  it  will  deposit 
beautiful  golden  hexagonal  scale*. 

Will  o'  ti 

[65658. j—  Lend    Poleonlnn-.—  Get 

lemist  a  little  piece  of  liver  of  sulj 

snlphuris).  Dissolve  it  in  water.  Pour 

of  the  clear  liquid  into  the  sDspcctei 

any  appreciable  amount  of  lead  be  pre 

u  precipitate  will  be  the  result.     . 

ins  quite  clear  (it  may  change  c 

shows  no  turbidity,  it  is  free  from  lead 

S.  B 

[66G59.]— WeJdine;  Tank*— This  i 

ade,  and  is  really  a  question  of  (till. 

remarkably  cheap,  and  so  well  got  up  tbt 

castings. 

Bristol. 

[65600.]— Water-Motor,-  Get  mi  o 
from  Wheeler.  Very  simple;  no  drawing 
IT,  a 
[86661.]— Overhead  Wire*— If  any 
need  of  protection  it  ia  the  home,  cut 
Aa  yon  surmise,  lines  running  through  > 
ire  perfectly  safe  in  that  respect. 

W.  PEItRES-Mi 
[05062.]— Bubble*.— Diuolse  !  r.ir 
letvte  of  soda  in  50  parts  of  distilled  • 
o  every  3  volumes  of  the  clear  iul 
:  volumes  of  pure  glycerine.  The  pen 
inbblss  depends  on  the  purity  of  tne  h 
'£  soda)  used.  Bubbles  made  niio 
solution  will  keep,  if  not  exposed  to 
from  1(  to  4  hours.  J.  A 

[G5060.]— The  External  World  ■  R 
lite  incapable  uf  demonstration,  and  lb 
icoceded  in  vindicating  ita  timer.: 
ould  be  a  person  of  no  ordinary  nit 
'e  are  compelled  to  assume  the  t: 
alter  in  order  to  account  for  a  te:' 
ideas  we  receive  ;  but  of  it  we  km.*-  i 
yond  the  fact  that,  under  certab  iii. 
these  ideas  :..,.. 


[«H 


ium.— The  32ft.  column  of  water 
once  the  atmosphere,  aud  taking 
the  pressure  of  tlis  atmosphere  at  1471b.  per  square 
inch,  the  gauge  at  the  tup  would  allow  no  vnuui'm, 
the  one  16ft.  below  would  indicate  7,351b~  and  the 
unr  .Tift,  below  would  register  IITlb. 

Wigan.  J.  W. 

[  65 1!  4 '.!.]— Eccentrical    Torn  In  p.— Your    beat 

good  job  in  the  manner  you  propose. 

Bristol.  T.  C. 

[6565C]  —  BtMtBaT.  —  For  delicate  articles, 
nothing  like  silver  solder  used  with  charcoal,  aud 
the  simple  month  blowpipe,  or  the  spirit  gas 
arliole.  The  natives  uf  India  eicel  in  this  branch 
Of  work,  using  the  smallest  possible  amount  of 
solder,  propped  up  with  stiff  clay.  For  all  bracing 
one  small  scale,  I  have  nlways  found  charcoal 
superior  to  coke  as  a  fuel,  employing  double 
bellows  for  tbe  forge,  and  they  can  be  small,  though 
a  fan  is  better.  This  silver  solder  runs  rapidly, 
like  quicksilver,  to  the  eye ;  the  joints,  when  filed, 
scarcely  perceptible.  Tuljes  of  all  the  metals,  and 
broken  parts  of  matuemitical  instruments  tire 
wonderfully  correct.  Kus. 

[65657.]— Improved  Primary  Battery.— To 
Slit.  BOTTOS K.— This  is  very  well  where  the  bat- 
intermittent  currents  uf  some  power  are  needed 
over  long  intervals  of  lime.  S.  Bottum:. 

[65668.]— Lead  Poiionln*.— Boil  the  wine  for 
some  time  so  that,  if  any  lead  is  present,  the 
solution  may  be  rather  strong;  when  cool,  add  a 
clear  solution  uf  common  salt;  if  lead  is  preient 
you  will  get  a  white  precipitate,  which  is  soluble  in 
Lot  water,  being  precipitated  as  the  water  cools. 

Chesterfield.  H.  H.  IJ. 

[6505B.]— Lead  Polaon  Ing  .—Acidulate  with  a 
few  drupe  of  hydruchlorie  acid  and  pals  into  the 
solution  sulphuretted  hydrogen  gas,  from  such  an 
apparitns  as   is   described    on,   page    iu-l  uf  this 


k  precipita 
insoluble 


e  as  mind  has,  ace; 

c  possibility;  ba:  l 

is  demonktrable  u  us 

"'raited  f; 


furnished  with 

psychologist  always  has  at  band  th 
of  study,  and  does  not  need  to  restirt  :• 
them  ;  and  querist  van  settle  the  mut 
he  is  individually  concerned,  by  d-j'iir 
read*  these  lines,  what  he  kuow*  > 
beyond  certain  ideas.  He  feels  turns:, 
his  baud  which  he  has  been  ica::..; 
paper ;  certain   impressions    of    blurs 

h  hi:  has  been  accustomed  to  cj.. 

a  mind,  and  arsociation  of  idt»  .. 
call  up  old  and  rcarrongu  new  series  j 


orld  it 


•rises  " 


'!■ 


brlcani.- 


[6J66S.]—  Island    of     flriroatr*.- 

ut  answer  tbeotherqueriet. 
[60672,]— Problem  for   the   Sessi. 
istancc  between  window  mark;  it  u-.ia 
ations,  and  distances  of  eye  frviu  «"B 
ra  tangents  of  obsetvi.tions. 

I  Radius    =  '' 

Second  ubservati.™  J  ^*°"i! 
0)  feet  =  disi 


First  observation 


.      J  Kaotn;    =  t 
WBiT»ns*Et  =: 


equation  we  Ittrj  ::■' 
<  -JU  =  'Ji.j'.'rlt.  ii:--^i 
se  from  window-pl^nc. 


second  =  9  445  knots  speed  ul  "'O 
Sunderland.  1'      c 

[65678.]— Insulation  Teat.  ■ 

tbe  sensibility  uf  your  galv. 
I  should  »y   that  higher  E.V- 
sucb  a  te.t,  W.  Pa-"" 

[65678.]— InaulsLtlon    *•*-, 


i  give  a  tharper  wt.   ' 
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■ok. 


I  recommended.    8m  II 


8.  J.  M. 
—  Manchester   Dynamo.—  To    Ma. 

,— If  yoo  use  the  following  dimensions 
isily  get  the  power  yoa  n«d.  Armature 
''  a.  In  diunittr  (see  ruy  sdvertise- 
1  about  2,irj. 


'h^t-  will  m 


lain,  long  by  aboot  Sin.  vide  and  Jin. 
ind  armature  with  about  21b.  No.  SO. 
121b.  No.  22  on  the  field  magnet,  connect 
titb  the  brushes,  and  if  jour  engine  ie 
to  its  work  you  will  certainly  get  four 
ited  well  with  a  quarter  horse-power. 
;btiron  F.M.  oorea.  S.  BOTTONE. 

-Add  Staina  - 1  [■  the  stains  are  frssb, 

with  diluted  ammonia  (liquid) ,-  but  it 
»  old  and  the  paper  rotten,  nothing  will 


d  ■  ■:-■  i.  -  the  paper.    If 
oroediately,    it   aomewhat   lessens    thi 
E  its  action,  but  ii  of  little  uae  after. 
S.  BOTTOKK. 


iter,  2ft.  high,  boilcr-ahellBft.Gin.bigh! 
eter  ;  water  ail  round  fire  ;  iin.,  if  well 
Id  ■  ■  •  mi.  bnt  ft  in,  is  better. 

■too.  C.  Andrew. 

— Boiler.— Your  bailer  should  be  ISin. 
firebox,  15in.  diameter  by  ISin.  high, 
nd  it  expansive  if  made  of  copper.  I 
good  boiler-plate  Jin.  thiok  for  601b.  or 
■est  it  to  double  the  working  pressure  at 

w.  w.  c. 

E=     CxE 

B  ■    10  x  (7-S  +  127) 

B  =  200  volte. 

W.  Pebben -Har  cock. 

-E.M.F.  of  Battery.— Sinoe  the  cur- 

pcrie  ii  equal  to  the  electromotive  foroe 

ivided  by  the  total  resistance  in  ohms,  it 

it  by  multiplying  the  current  in  amn*raa 

ne  10)  by  the  total  resistance 

•   battery,    and  127  in   the   oc 

I  ohms),  we  shall  get  the  electromotive 

C  x  B  -  E.M.F 

10  x  20  =  200. 
ord«,  s  battery  or  other  generator  must 
.M.F.  of  200  volts  to  send  a  ourrent  of 
I  through  »  total  reaistanae  of  20  ohms. 
S.   BOTTOSE. 
-Arithmetical.— Work  it  thru:— 


314. 

0 

a. 

1 

82. 

r> 

1713 

0 

27}1794 

I 

66 

nearly. 

-Arithmetical,— Area     of    I 


o  short  walla  =  3  (161  x  101}  aq.iu. 
Bq.in.      Sq.yd.  ft.      in. 
■  30602  =     23       4      113 


of  four  walls 

in.     Sq.yd.    ft.  in.     Sq.yd.   ft.    in. 

24+23        4  US  -  So        3      141 
paper  required 

Sq.yd.  ft,  in. 

■=65       2  142.  Chi. 

—  Algebraical.  —   Will     this     suit 

a  _  [*  +    2a  -  I    -    a  h    6  ]. 
IgioR  signs  of  quantities  in  the  brickat 
minus  sign  before  it— 


collection  of  exaroisea  in  Todhanter's  algebra  for 
beginners.     It  Is  solved  thna — 

la  -[•  +  {!.-»)-(•  -  6)1 

=  Bo  -  4  -  [2n  -  6)  +  (a  -  i) 
«.  So  -  4  -     2a  +  a   -     b 
-  2a  -  4 

;wm,  John  Gbet,  F.C.S. 

Analytical  Chemist,  Newcsstle-on-Tyne. 
[65689.]— Algebraical.—  Removing   bracketa, 
this  limp  In  expression,  folly  worked  out,  is  : 
£,_*.}_(«_  M] 


-   2a  +  4 


-»)  +  (• 


■») 


But,i 


i  the  answer,  it  is  evident  that  the 

—  tieiore  aa  is  only  a  daah  which  ought  not  to 
appear.  Ataaming  that  the  first  term  is  f  3a,  ws 
get,  ss  the  value  of  the  whole,  2a  -  b.    G.  G.  B. 

[66689.]— Algebraical.—  This  involves  one  of 
the  most    elementary    rolea  of  algebra— ij.,  that 

—  ontsida  bracket    changes  signs  +  they  remain 


-  3a  -  f  6  4-  (2a  -  b)  -  (i 


:i'S 


the  answer  cannot  ponibly  he — 

Medical  Student. 

[65689.]  —  Algebraical.  —  A  aimple  oaae  < 
"taking  ont  of  brackets."  The  following  are  tl 
atepa  a  beginner  wonld  nse: — 


Bristol.  T.  C. 

[66690.]— Lemon- Jnlea.— To  preserve  lemon- 
juice,  heat  it  to  the  boiling  point,  filter,  and  set 
aside  in  bottles  completely  filled.  It  may  alao  be 
preserved  by  adding  10  per  cent,  alcohol  to  the 
fresh  juioe  strained.  \V.  B.  POND. 

[65690.]— Lemon  -  Jnlou.— I  remember  that 
years  ago,  after  the  juice  had  been  slowly  filtered 
and  placed  in  a  deep  jar,  a  lady  friend  of  mine 
need  to  heat  a  bar  of  iron  red  hat,  plunge  it  in 
the  juice,  and  stir  it  about ;  when  quite  cold,  the 
lemon-juice  was  again  strained  and  put  in  2oi. 
phials,  quite  filled,  corked,  and  sealed.  I  was 
assured  this  simple  process  preserved  it  thoroughly 
for  a  long  period.  In  hot  climates  I  have  found 
covering  the  surface  of  any  perishable  liquid  with 
aweet  oil  (even  beer  in  cask)  preserved  it  from  fer- 
mentation by  protecting  it  from  the  air.  Small 
bottles  ars  advisable,  that  they  may  be  need  up 
quickly.  Bos. 

[65691.]—  Composition  Gilt  Frames — If  the 

Eliding  Is  of  imitation  gold,  yon  must  take  care  to 
ave  a  varnish  perfectly  free  from  acid,  otherwise 
the  metal  will  be  attacked  and  tarn  green.  Pare 
gold  gilding  will   generally  stand   cleaning  with 

Sa. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Oil  on  the  Waves. — An  improved  method  of 
distributing  oil  on  the  waters  has  been  patented  in 
Germany.  It  consists  of  a  rocket  to  which  is 
attached  a  cylinder  filled  with  oil.  It  is  said  that 
the  rocket  can  be  fired  with  accuracy  from  the 
abip,  and  that,  when  it  explodes,  the  oil  is  soatterad 
just  where  it  is   wanted.     Several  interesting  ex- 

eiriments  have  recently  been  made  between 
remen  and  New  York.  In  one  the  rocket  was 
fired  a  distance  of  l.Muft,  and  less  distances.  By 
the  explosion  of  five  ruiskt-t*  at  a  distance  of  from 
1,200  to  1,600ft.  from  the  abip,  a  space  of  1,600  to 
2,000  square  feet  of  water  was  covered  with  oil,  and 
the  waves  were  at  once  smoothed.  The  rocket  was 
fired  900ft.  against  a  gale.     The  importance  of  th< 


■  M'.u,. 


in  thl 


It  is  stated  that  Colorado  is  now  producing  S00 
barrels  of  petroleum  per  day,  sufficient  to  supply 
thst  and  the  adjoining  States  and  territories,  the 
value  of  the  annual  prod  notion  being  about 
500,OO0dols.  Four  years  ago  not  a  barrel  waa  pro- 
duced, and  now  only  one  field  is  developed,  that  in 
Tremont  county;  but  it  is  predicted  that  within  a 
year  the  daily  production  will  reach  1,000  barrels. 

ACCOBDING  to  the  Etta  Ztituar).  ohief  en- 
gineer Thier,  fit    Eiiji-t,   llL-ruiany,   after  battling 

iron  surfaces  welding  together  wben  subjected  to 
rapid  friction  under  heavy  pressure,  at  last  found 
one  in  mustard  oil  mixed  with  a  small  quantity  of 
petroleum,  which  completely  overcame  the  dim- 
mil,. 


UNANSWERED    QUERIES. 


-*  r#pr*lt*-l  four 

-itiUiootattr  Ms  H 

)'  Its  Imrfit  a/  IMf/iIIh  SH/rOueri. 


(■6338.  Colouring  a  .Id 
OtaiB.  Chemlcsl  Olldl 
SB3t7.    Alpha  Faper.  S< 


QUERIES. 


[ «BM3.]- Sore w  Propeller.— Can  an;  fellow-reader 
ill  me  which  la  the  Oest  stjlo  for  a  Rood  model,  and  why 


[«W«i.]-Ice    Ore  am. 
there  any  better  (reeling  preen 


achlne  far 

met  salt  tg  Ice,  oc  is 


fill  inn    lbs  n 

[S68M.J— Valency  of  Sulphur.— What  are  the  meet 

■  '     *"  mr  books  sail 

inaldered  sol- 


recent  opli 

[tssoe.l-Bleotrioal— Will  soma  reader  kindly  Ii 

Ho*  Ions  the]  1ml  fur  bell  work,  and  how  to  cuss  *  sol 
tinuoua  ringing  one  I— BlaiMETB. 
[S1B97.]— To  Ohemlatsi.— Bu  ehlorophjl  a  delicti 

M(«9S.l  -Breathing  of  Plant* —IS  the  statemsi 
of  Sder,  Abnoj,    and    others  that   plants   Sahals  QOjSSI 


J'-'-.  '■■.;-- Animal    Heat—  I   recently    met   with  a 
latement  that  the  best  of  the  tody  Is  dm,  not  to  the 


—  Hrdrokinone  Developer.  —  Would 
yrnonth,"  kindly  Inform  me  wbetnor  tbi  solution 
leUtelysace  the  lormolaoanbe  Sort  for  any 
time  wltbout  undergoing    doooiupositlDC  ?— 


so  in  Inohes  between  an 


ed  on  Both  tidrl  at  bottom,  and  angle  I 
th  sides  at  top.  width  ovsr  the  top  belt 
torn  Siln,    The  breaking  weight  of  tb 


qmlly.    Now  I  cannot  see  where  he  gets  lbs 

aurs  xud  half  depth  of  oeam.    I  wonld  Ilka 


uksn  togetber  by  the  tons  allowed  per  Inch  for  brosktug 
stislu.or  other ■  lis  r—OatUHD. 
[SS701.]— Infinite  Serioe.-Hsa  the  following  InBnlts 

(•)'  ^  (1)*  +  (»*  +  <!)'  +  (i)1  +  .  -  ■  od  fsjWhoa. 

Isltideflnlu  eammsnicrsble  amount  like  that  of  the 
H.rli.  J  +(  +  J  +  '■„  a.1  Infin  ,or  It  it  lncoiumiueorable 
USs  Jl,  or  it,  for  wimple  l-i.  B.  O. 
[«t703.]— Hot- water  Picee.— Will  anyone   Inform 

Itilt.  with  a  hot-waier  apnTatus  where  oil  lompt  are  osed 
for  healing  the  boiler!     I,  I  may  require   10  Lave  Ii  all 

!  reqolre  to  kwp  room  cjn*t»utly  it  Wii.peiatiire  of  aboul 
B'j^  Fahi.,  for  drjli..-  ■;t.i-  :n,:-,;  |>rL<(.ir.,li«[ji,aada  curtaht 
of  air  will  he  necessary  to  accomplish  this.— K.  D.  T. 


[II701.J— Emitrration.— I  b»Te  ■  fi 

MJ  other  travelled  contributor  tell  mo  i 
■roipccte  end   occupatlona    of   the    dial 

Would  the  tonntaiia  of  the  C.P.R..  Paget 
Moody  oner  any  tacilitlei  J-X.  Y.  Z. 

[M7M.]— Gaaeoue    Paraffin.  -0  in 
roadera  tell  mo  to  wbet  tomperatnra  p»n 

r*ratfln  gas  completely  burnt  ?  Also  I 
oolite  tbe  volume  of»  cerlftlu  qu»ntity 
heftted  to  gita  at  a  certain  tcmporoturu  7- 

[«i7oa.]~TaIoabeBti».— Thnob  to 

bnt  h»ve  tried  vuleoniaed  flbre.  but  It 
(MUD.    Should  like  acme  other  flcilble  m 


[8S7U7.]-  -Damp  Wall  -For  some  two  or  three 

and  ell  thu  time  getting  gradually  worte.  The  Trail  bu 
e'l  Bau  Initio  lt,*nd  one  of  theie  Uket  imoke  tod  f 
from  *  boiler  uied  (or  heitlng  the  prem!»et  wbloh  It 
with  coin,  no  coal  being  need.  Inquirer  bee  been  fi 
to  the  oonolniion  thnt  dump  la  canted  by  ateam  v 
evaporate!  from  coke  while  burning,  and  ft*  it  goes  u| 


in  both  eldct.  Thle  li  itringe  and  unaccountable,  »* 
th*  dftmp  bu  only  aliowo  for  ibout  three  yean,  ud  yet 
the  flue  hat  been  uted  for  fuyeftrs.  There  ii  501 1,  ol  line 
horlrcntilly  before  it  entcri  will  nut,  ftud  the  dump 
thowedfintin  the  third  ind  arcona  itory  of  bcrlldlllf, 
now  It  showa  more  In  accent!  and  Bnt  floor,  tbe  third  flour 
hiving  ne«rly  dried  again.  Do  any  o(  your  raiders  know 
of  snob  >  cauae  for  [lamp,  and  oil  tboy  lay  11  It  it  curable  i 

Sill  DCGLILX. 

[0WQ8.J— Bee  Hivei.— To  "Silke."— I  bare  to 
apologteo  lor  not  thanking  ■' Sllko"  lor  hit  klud  ind 
valuable  answer.  No.  61  Mil,  U-h  ileroh  list,  an.)  ru  I  have 
been  inroad  tiucetbe  beginning  ol  Mircb  until  ■  few 
weekt  ftgo  I  hope  he  will  pardon  my  remiwricM,  I  hive 
Jincemy  return  mid e  meal  of  tbe  hire  deiarlbed.  My 
ontelde  walltttaud  jln. abate  level  of  frame  topi.    Shall 

andteotlon  cnltL  In  thebce  ehopaleni  toll  tin  ■;  an-  tv 
■ame  thing.    Should  a  taper  bo  like  mother  body  boi  cv 


to  rett-ny  In  FUj.  *,  p.  Ml,  Oct. 

outside  of  inpri  be  iluth  with  onlp 
ooone,  being  not  oounted  t  Bow 
my  miking  roof  oarer  M  (Idea?  I 
depth  ftdTlted  lor  tbe  ende  to  rid 
by  the  topol  roof  being  "nbci 
fleet  tbe  lmpnttlon  of  tbe  71: 
benUed  or  wedge-thawed.    Am  I 


/  [05706.)— TrB,o«pBrenoIO«.—0«n  «ny  of  your  reader* 
inform  me  If  It  lepoitlble  to  take  trenaparenolea  for  the 
lantern  on  grlntlno  dry-pletej,  ao  m  to  give  aatiifftotory 

quired  for  a  map  or  line  engraving  or  print  ?  1  have  tried 
tbe  dry  plate*  of  moat  known  makera,  but  hire  tailed  to 
•ret  good  roiulta.  the  high  lights  being  generally  ol  >  dirty 


neultftble  for  the  la 


[6.710.]-Electropl*ting'.-Wo. 
llndly  tell  me  of  tbe  belt  method  for  m 
jolullona  for  electroplating  In  detail 

ajlnolved  In  1  quart  ol  nearly  Dolling 
then  ball-BII  t  imill  poroui  cell  with 
ItlaoaltlntheUtboiththebalk.  lot 
sell  I  pat  a  piece  of  sopper  connected 
by  the  wire  inning  from  tbe  ilno  pole  o 
■old  anode  Into  the  outer  bath.  Thi 
plaoe  orar  a  ipirlt  limp  and  leite  untl 
■beorbed  1)  pennyweight  of  gold, 
solution  I  hara  been  working,  which  1 
Jlleotra -Metallurgy,"  publlabed  in  181 


MAprfl  (1_.  __ 
work.    I  hare  ourefully  followed  the  lurtrnotl 
tat  could  only  get  ten  aectinm  ■■  armitnM 
la  perfect  in  magnet  and  ar 


auuirn  tlfdoi  takoi 

Id  igoii  of  "onra' 

.king  gold  ftbd  till* 

1  hive  been  uao< 

cyanide    pora«hii.n 


Mruallra 


tried  it  u  ft  dynftmo,  h 
DO  oorroqt.    I  hnve  only  need  naif  battery  power 
Will  yon  kindly  gin  any  reuonf-L.  R. 
[eJ71  J  I- Disappearance   ofttae  Moon  — 

following  :— "The   nun    hu  ■nniellrnpe  rfl«««— ~ 

Bleared  aky, 

arlftBHa.    Th 

Heeolluiiu  1MQ.ii  did  Ulcololi 

Bologna.    Many  people  throughout  Holland  ooaerved  t 

tame,  April  14.  wn.  December  31,1703,  there  waa  another 

tout  obecoratlon.    A  little  before  It  ihe  appeared  at  Ariel 

At  Mar*et)leB.onepnrt  weimddy,  the  other  rlu.ky,  till  .he 
wholly  dlaanprared."    Will    any    reader    kindly    giro  ■ 


l- !*■<■.    Thle  Kepler  obeerred  In  the  year  1180  id 


[ii 57 i j.]— Type-Writer  Blbbone  and  Inke.— 

7111  acme  one  kindly  lay  ol  wbot  milerlile  theae  rl" 

-    '  nod  Remington  typo-n 


Clli  graph  at 

at  la  to  bo  copied  In  loiter 
diittivrsi  ooluore;  for  writing  thit  l>  to  h 
and  alio  for  multiplying  by  graph  proeota 
ribbon  prepared  with  tbeee  t  li  there  i 
adapting  tbe  "Aotocopylit "  or  '■Kcllpio 


Mpylng  i 


MACU 1 N  E-  W  HITEB, 

[S."is,]-Mechaui(ml  Problem—  A  circular plal 

vertical  plane.    Prom  t  wo  points  on  lie  circumference,  si 

■  nriirt    'v.i^i.i..   „!    ~l.'.'<.    and   i<\i.   r.-iiectively   ar«    =<i 
do.).    Find  the  distance  the  lighter  weight  I 


1a  boriioutal  line  throngb  the 
Bsrio.j-BleotTical— I   And  It  convenient    1 


electrician  give  mo  a  hint?    I  have  acme  hundred!  of 
jolntl  to  mike.    T 1 1 '.-  ^-rought'iron  oipei  haye  been  boiled 
inlinaccdoll.-J.E.E. 
[«ri7.]-WindinilBleotro-irIaernet.-Wlll  loma 


wire  coming  loose  again  alter  it    ia  ivooud.    Some  employ 

Auy  help  with  a  augaeatlon  aa  to  the  beat  cell  and  nombor 
ofumeto  develop  iU  posren  to  the  fulleit  eitont  »U1 
much  oblige— M.  S.A. 

[6J718.1— Dynamo  aod  Aoonmolator.— To  Mr. 
F.M.>)(in.by3iin!byjln!"M™!li|n'  by'lTn.  by™! 
a.rumtnnMHdlm.hy  U'a.  cflaiu.    Kim   "y   what  air,- 


:■:'.■: l-i.  i:.ill.  llieo*ner  of  whfob  l»  a  mi 

Igainit  my  fonndry.  Tbey  have  rejects, 
that  It  would  be  detrtmentil  to  the  ai 
and  to  th :  public  hcilth.  i  may  teyltba 
■aid  mill  baa  recently  pot  •  rag-grlndin( 
o-.ir  f.iinv,  iitid  at  right  logics  with  the 
>ir.l:-  li-iiiil  J  on  one  aide  with  bii  mil 
■t5.  Have  Hi"  board 


will  nrithor  b.:  . 


up  en  tbnt  It  will  m 
ad)olntug  preperty 
[65750.] -Palmitic  Aoid.-ShonM 


I  ml  ou  fli0it 


.K 


mula  1  have  had  aome  dimcnlty  with — via.,  palmitic 
A  few  aluminium  nlinge  aro  auggcated  to  be  put  to 
Ltloftold  wbllat  hot,  yon  then  odd  ilno.  Tha  remit 
r  you  ihoald  get  ■  ■berry-like  liquid.  I  hire  tried 
TU  of  wayi,  but  the  alumiuiutn  and  tha  ilno  aro  uot 
y  way  affected  by  the  palmitic  acid,  and  all  set  again. 

la  thlaP  Will  Bcaue  one  give  mo  i  elmj'lii  raabal 
■o  ilao  a  oie  for  bJfrielo  ■  eld,  and  ihoulrt  like  to  know 

■plrlt  will  dlnolve  thii  quickly  and  keep  It  In  a 
jiil  aiiii.-l'siAi mb;  Acid. 

.]— Dynamo.- TOMB.  Bottouk  —I  havemada 

■■    P..-I  -'.I:    i.ii^     '•■:..-   u-i, ,-:.,..      Tfif  E--.M.-J    !!!■■: 

i,  Bin.  hlgb,  9ln.  thlok,  pole  pleoea  Sin.  high, 

'■.'V.  ■\i.'«ki'',,h','.'''i',i;;:!iu"lSi^cllons*  wound  with' 
lib.  ullSo.o.  wire.  I  have  wound  It  to  your  direction! 
i  your  book.  Now  1  want  to  drive  tbe  dynamo  right- 
anded— that  la,  whan  yon  aland  facing  the  commutator, 
hat  it  tnrni  to  the  right  with  the  top  broth  on  the  lift- 
and  al.ie.  reverted  from  your  article.    E  have  magnetlaed 

low  1  with  to  know  that  by  reverting  tbe  bruahet  wlM  1 

[  ao,  will  you  kindly  tell  me,  and  at  wbat  apeed  to  drive 
;  at,  cud  how  many  Uo.p.  latnpe  It  will  light,  and  what 
olt  lamp  tu  nte  (magnetieed  with  Boujeu  cells)  ?— W.  ii., 
ilverpool. 

[M7H.1- Ante-— My  orcb»rd  home,  with  traet  plftnted 
,,,1.1.1,.    b..,.i.v-    .11,1    tr.:i!;:;i    ni...r,   tr,-llia  work,  il   In- 


be  One  described   In   '■  Eoglne    Making  ai 

uidh  aundt  about  IBIn.  higher  than  t 
oiler,  which  la  Just  level  with  the  flnti 
alve  aeate  are  covered  with  a  leather  1 

[S6JJ*.]— Alr-Ptunp.— Will  any  read* 

IT  a  compound  aurfaca  COndeuaiDg  Uuod 
Ided  the  pump  la  largo  enough,  and  Ibftv, 
I'face  in  oondenaer.  can  1,  with  thii  ola 


tat7l6.J— Nonconductor.— I  warn  ■ 


Unto  7— IOJtOlliST. 

Mr.   E:l 

.-  !■:■'.■: 

SVhll:     " 

:u  .,■],;!■! 

I  to  put  on 

to  m»la  a  good  e.e. 

[flBTlS.]- 

Traab  Aahea.  - 

Contrary 

nts  will  i 

illge.-S.  J 

''■'"■■  *' 

o,  »»y,  UHb 

dgur  la  in 

['.::■"  '.]  -Solution.-  'rill  any  reader  i 
Hd  in  tbe  poroui  pot  ol  a  donblo  3j:: 
lent  1— J.  C,  Sowcaatle-oa-Tyne. 

[6 9)31.] -Dynamo-— Will  aome  one  i 

iiit:,:.-,.  iv-.rtioil  boiler   and  engine  to    ii; 

Should  the  boiler  be  tubunltor  not  I— A*  A 
r[eII3}.l-Bleatrlc  lAght  Dynimc 
dynamo  capuhle  ol  yielding  9ilc.p,  or  !■.■-■ .- . r" 


:  abdomen  ttuclio  i  t..  il.,! 


iw  pnrtlculart  aa  to  how  ohampagae  U  nu 
■o old  greatly  oblige— fi.  M. 
[6(7's  J-Kaalo   Lanteriv-Whal  is 


I -rj  .|  -Watchmakeri'    Appreutii 

[6B  J  37.]— Ohrome  Alum.— Will  nse  u 
olntlon  ol  a  bichromate  battery  T    fftll 
[6S738.]-Preiervinir  Stonework— Wk 

.,|,|,llo,;i,)Li    1=    u„-.-.l  I.:  '.ill-  :-     Il   :..-    .-.:-.. 
llonBea  ol  rarlbsment  and  other  bulldiop  »■ 

-ANTI  HIS. 

[6J730.]-Eyeptece.-To  '■  F.RA.8."-fi> 
le  length  of  focus  oil  noyghaeiie  injiimi 
leeycandfleld-lont  reipactiraly  «eio[it*it- 
[6*7*0.]- Ink  ataine.— WmairtWai"*' 
outol  aooloured  lllnat.atlon,  Itl»,«»»£ai 
aniline  Ink  whleb  hfti  been  ipilt  upon-«aO 


[6c7*5.]-Jewftbury'HBact  Qear.  J, 


[«71t  ]— Plating  Dynamo.-To  sg, 

^waare^lltMSwS^^e^'rr™ 

u5°not™ho"uin'*F,g!''";    Mo^'ft.,',.   r\«** 
=!i.wo,n    li.lioul.1    litp   tli-jiut-i   f'rn.,»J 

mftlloibliilroui  Plenwaay  what  rale  1 
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v 

Slack. 

Aoytblng. 

(")  1 

B-Q  B 1  (*), 

(»l  I 

Btakm  Ktfc». 

Ml 

R  take!  B  (.».  ' 

i'0  i 

P  IDDTM. 

soivci  br  l.  a  takes  si.  (oh) 
o-Br(ch). 

*c 

'S3  TO  COBBKBPONSBNTB. 
ill  W  1,101  by  Black  Pawn  (J),  J.  a.  1111 
Br/dcn  (3),  J.  Palmer  (I).  H.  B.  Inltt 
limn  (loo  «•;},    Link,   B.  W.  Burnet 


e  thanked  for  pro- 
line.   The  Probler 


i  celebrated  samci.  In  the  '89  Tod 


*  who  bile  the  wondorfal  faculty  ( 
.il  (ijimrn  slnialimsouily  without  mln 
liy  Involves  lor  more  than  an  estcniibln 
bn  aait  bo  the  principal  power  it  wwl 


ANSWERS  TO   COaBSSPOHBBSTS. 


if  addrrant  It  lit  EDITOR 


II*  BSOLISH  UlCHAHIC,  191.  S 

HINTS  TO  COBKBSPOKDBNT& 
1.  Written  one  ride  ot  the  paper  only,  and  pat  drawing* 

r  lllmlrmtloai  en  npuiU  pieces  of  piper.    9.  Put  tttloi 


*.■  Attention  !■  especially  drawn  to  Hint  No.  4 

Thi 

Tri-Wttkl?  Jamai 

a  tear  of  tl 
Ha   bu  hi 

■ciibtlest 
.[  tbo  day 


tE«;  p^rbapi    y 


[Proem 

-.,    Slr*ii. 


ilrJ-L'<o 
•  P. 


Miction  of  chloride  of  "in"  or  cipoHto  the  firmes  o!  • 

Bon  lit  ii.  B.  We'reslly  'could  not  suiwor  iucb  ■>  iriei- 
elioon  (or  yourself.)— To  is  Isai'inim,  E.  W.  '(Sot 
painting.     We  ao  not  kuo»  wWrwoM by"" grain- 


si.  i 


SIHLIY.       (DlMOK 

id  tap  gently.)— S[> 


(.)— STACCATO.     (II  ) 


•.)— W.  K.    (We  ■ 


in  tack  volumee.     Trr  P-  «*.  No.  809,  Vol.  xx.t  V  ,  ■■  I 
look  on  pp.  998,  3»G,  «9,  Bui,  HBO  Tolunie.)— 11  Hi 
(Why  nuke  u  engine  tl  tunl  antiquated  ty  pe  I  3 


gl.en  recently.  See  p.  46,  i 
(Yuu  can  make  carbonlc-it 
ehlorloncld  on  marble  cbi[w 

the  catalogue  loocd  by  Bin 


:  ul  tbe  Dead  H-.i  I-  much 


legal 


i  thit  of  the  Bed  Rn.j-IIORK  LronT. 
ice-lion  will  bo  replied  ta  br  Mr.  Wether- 
Vtekl,  Timet  oa-l  B:Ao  1—  STATIC*.     (Cjnerj 


,ss  you  tend  It  aeecond  time; but 
-.  _..».  _  •  .ui"  epare  ipicn  for  half  tba  mathe- 
matical qneflloni  wfakh  Mob  bi.  We  know  ot  no 
othrr  haudbook  Iban  the  one  you  nantlon.  Possibly 
the  tecrelsry  of  tbe  Society  of  Art.  may.l— M.  (Better 
eooiolt  Dr.  Alllmon  la  the  rTtttlt  Tim,i  and  Bttt, 
thTOifb  grinding  theteotb  la  tleop  li  a  symptom  of 
many  things— of  worms,  lor  luatence.     Other  query 


Kvery  Kan  or  Woman  eoBering  tram  any  fonn 

<  Health  "  (Mpmn.lr  HhMntedl.  Ii  »lii  MPtraa  Mfelaa .  Ud 
on ataall  he MiaasM  brnop  pijr.lillnr  tol  irr  cailcntl  list 
latmade   who  J.ll7  urn—  i™olr  unUtiJe   fm*  ihe   jrlmtH 

ruslici  <l»rtirA    fiMrn    mill,    o-m ,  i  b  nans    pbinuu    ol    a]K!7[,utr 

Jmllvd^r.OEfanlilraTt.LocdDO,  W.  (mir  ut  naihbaaw-nbaeV 


USEFUL    AMD    SCIENTIFIC    BOTES. 


.  Moat.- The  Pail  Journal  it 
has  published  a  special  report  recently 
.ildroMod  to  the  Minister  of  Agriculture,  ia  which 
hu  advantages  of  sugar  as  an  agent  fur  tbe  pre- 

that  salt  aliiorbi  a  pi 
stances  aod  of  the  a 
When  an  anal j lie  i 
the  salt    ilieaoWed    hy    the    li.rnid    contained  In 

, j  nils  in  it  albuminoid  mil  eitrcotivo 

tubstanoea,  putith,  mil  phosphoric  aoid.     Tho  salt 
j. _.:_..  r    ■'---,  anbdancei.  In   pro- 

nto   the    ties  nee   and 
allowed    to   not.      It 


.    that 


withdra 


:    fro 


.  haa  lint 
ente  of  real  Importance.  Sugar  in  powder, 
i  th*  contrary,  being  mora  soluble-,  producer,  leu 
liiid.  It  forme  aronnd  the  meat  a  sort  of  solid 
ust,  which  barrows  from  it  very  little  water,  and 
ies  not  in  any  way  alter  the  taste.  That  pre- 
rved,  it  il  lufHoient  ta  dip  the  moat  in  water  to 
aah  off  the  sngur  before  using  it.  If  this  treat- 
en  t  of  meat  ia  a  tittle  more  costly  than  ita  pio- 
rvation  with  salt,  the  final  reenlt  and  the  Ion 
'oided  should  be  taken  into  eooount,  as  thaw 
onld  be  greater  thin  the  difference  of  price 
itween  the  two  agent!  of  preaerTatioo. 
Photography  Hade  Buy.— Mr.  Stanley,  of 
iil way-approach,  London  Bridge,  haa  jtut  leaned 
'     ith  edition  of   his   manual    for    beginner!. 


which  ii  known  under  the  abote  title. 
and  trustworthy  work,  and  certainly  the  "begin- 
ner "  needs  no  more  than  ha  can  And  in  this  neatly- 
printed  and  well-ill  uitratod  work. 

ACCORlHSrt  to  Lt  Jfetnllarff'ie,  an  alloy  asefnl 
when  metuli  are  to  be  soldered  together  at  a  low 
temperature  can  be  made  aa  follows:  Copper  ia  a 
fine  itate  of  dirision  il  obtained  by  precipitation 
witli  zinc  from  a  solution  of  sulphate  of  copper. 
From  twenty  to  thirty  parte  of  thii,  according  to 
the  hardnaee  reqairad,  are  mired  in  a  caet-lnan  or 
porcelain  mortar  with  ounce  titrated  enlphnrio  acid, 
to  which  is  finally  added  seventy  parts  of  mercury, 
and  the  whole  triturated  with  the  pestle.  The 
amalgam  thai  formed  il  thoroughly  unshed  with 
water  to  remove  the  sulphuric  acid,  aftar  which  it 
is  left  nntonohed  for  from  tea  to  twelve  boars,  at 
tbe  end  of  which  it  is  bard  enough  to  aorutoh  lead. 
To  use  the  alloy  for  soldering  it  ia  warmed  till  It 
has  about  the  consistency  of  war,  and  in  this  st* to 
it  is  applied  to  the  joint,  tu  which  it  adherw  very 

W.  KoHLRAuSCIf  {Elttlratrelmiickt  ZeUicKri/l, 
March,  IBS*)  haa  estimated  tbe  current  and  quan- 
tity of  electricity  in  a  lightning- Hath.  He  calcu- 
lates that  it  will  take  9,200  amperes  to  melt  a 
copper  rod  of  2-6  centimetres  diameter.  Preeoe'i 
constant  (Prac,  S.S^  Haroh,  looHJ  makes  it 
10,141.  Such  a  current  oonoeDtrated  in  a  flash 
would  contain  from  £3  to  570  ooulomba,  which 
would  decompose  from  S  to  25  milligrammes  of 
water,  and  from  9  to  47  onhic  oentimotro*  of  ex- 

Slusive  gal.  If  thii  energy  were  stored  np  and 
istributed  for  electric  lighting,  it  would  require 
from  7  to  35  such  fiuhei  to  ksep  one  glow-lamp 
alight  fur  an  hoar, 

A'lTSE  is  somstimes  used  to  take  away  the 
turnip  taito  from  milk.  A  oeoe  was  tried  soma 
time  ago  in  the  Weet  of  .Scotland,  where  nitre  was 
supposed  to  have  been  added  to  milk.  The  dairy- 
man pleaded  nit  guilty  to  u«ing  nitre,  but  laid  he 
Ifive  bis  cowe  ruck-salt.  The  magistrate  fonnd 
the  man  not  guilty  of  uiing  nitre,  bat  guilty  of 
finite  rating  his  milk,  inumuch  as  by  giving  cuwa 

and  thus  the  milk  wai  diluted  by  an  extra  quan- 
tity of  water. 


3N0LISH  MECHANIC  AMD  WORLD  Of  BODEKOB ;  No.  l,21i. 


JOOT88, 


S 


0HAEG1S   FOE  ADVERTISING. 


Grand,  Model  lank  Looomotire.  srjln.  loni.e|ln. 

1^3    -[rtl*£  ind  ,uji&  ballir,  A    Laoet.lilo.  dlftmew,    DOpHT, 
._        J  fl™boj  m^«iobarnr>c*r,iprlrii/ Ban'M.aadiiwLit'orkliia- 
'fan  airtMne.    leonine  beiCBla— W.  BOWJDt  o-  MS,  rk.  FhUip'e- 
TBI,  Slurnald. 
Nearly  1-horpe  hordonul     Modal   Bnrlue,   good 


Phlllii'tnvt,  iMME 
Wanted,  I|  or  1H.P.  Boiler 


TERMS    OF    SUBSCRIPTION. 
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pot  form),  No.  1,  26" ;  No.  2, 45° ;  No.  3, 60', 
the  deflection  on  the  intensity  coils  being,  of 
coarse,  about  the  same  for  all  sizes. 

After  the  wiring  of  a  building  has  been 
completed,  and  the  pushes,  bells,  and  battery 
fixed  in  their  places,  the  wire  from  one  of 
the  poles  of  the  battery  should  be  discon- 
nected, and  the  detector  (using  the  intensity 
oils)  inserted  in  the  circuit  in  order  to 


if  there  is  any  leakage  ;  for  although  any 

freat  leakage  would  probably  manifest  itself 
y  causing  the  bell  to  ring,  yet  there  might 


be  a  slight  continual  leakage  which,  though 
it  apparently  does  not  affect  the  working  of 
the  apparatus,  means  a  constant  waste  of 
battery  power.  Should  a  deflection  be  ob- 
tained when  the  detector  is  pnt  into  the  cir- 
cuit, the  fault  must  be  traced  and  removed, 
otherwise  surprise  may  subsequently  be  ex- 
pressed at  the  short  life  of  the  battery. 
Faults. 
The  length  of  time  that  the  electric  bells 
in  a  building  will  run  without  a  "  fault "  may 
generally  be  taken  as  a  pretty  good  proof 
as  to  the  quality  of  the  workmanship  and 
apparatus.  If  good  apparatus  has  been  em- 
ployed, and  the  wiring  done  in  a  thoroughly 
.substantial  manner,  the  bells  should  run  for 
a  year  to  eighteen  months  without  the 
slightest   attention,    and    the   only   expense 


then  should  be  a  few  i 


:  for  recharging 


the  battery.  But  if  with  a  view  to  cheap 
ness  inferior  apparatus  and  badly -insulated 
wire  is  used,  there  will  be  a  continual  occur- 
rence of  faults  throughout  the  entire  build- 
ing, and  the  bells  will  be  nothing  but  an 
intolerable  nuisance. 

When  a  fitter  is  called  to  a  fault  in  any 
building,  he  should  touch  nothing  until  he  is 
pretty  sure  what  is  the  cause  of  or  in  what 
direction  the  fault  lies.  More  especially 
should  this  be  attended  to  in  regard  to  the 
wires.  He  should  not  touch  the  wires  until 
he  is  [lerfectly  sure  that  the  fault  is  in  the 
wiring,  for  if  the  wires  are  cot  here  and 
there,  as  may  be  necessary  when  tracing  a 
fault,  it  is  seldom  that  the  bare  places,  when 
bound  up,  will  show  the  same  insulation  that 
they  did  before.  He  should  first  gain  all 
information  as  to  bow  and  when  the  bells 
ceased  to  ring,  or  whatever  the  fault  may  be. 
If  the  bell  rings  and  the  indicator  does  not 
work,  he  should  not  necessarily  conclude  that 
the  fault  lies  with  the  indicator,  and  forth- 
with fiercely  attack  the  indicator  with  screw- 
driver and  pliers,  only  to  find,  after  he  has 
taken  the  thing  to  pieces,  that  it  was  all 
right,  and  that  the  fault  was  really  in 
the  battery,  which  was  nearly  exhausted. 
The  most  frequent  cause  of  the  bells 
not  ringing  ia  from  the  battery  having  run 
down.  When  a  fitter  is  called  to  a  fault, 
and  is  told  that  none  of  the  bells  will  ring, 
he  may  generally  suspect  the  battery  of  being 
exhausted.  He  should  first  inspect  the 
Lattery,  joining  np  the  cells  to  the  quantity 
coils  of  his  detector  and  comparing  the  de- 
fection with  that  obtained  from  a  good  cell, 
and  should  it  be  found  exhausted  it  must  be 
recharged,  directions  for  which  were  given 
in  article  V.,  on  the  Leclanche  battery.  A 
.break  in  the  main  wire  close  to  the  battery 
would  cause  a  similar  fault,  and  if  the 
battery  is  found  all  right,  this  wire  should  be 
inspected.  If  the  bell  rings  feebly  while  the 
battery  is  in  good  condition,  a  bad  joint  may 
bu  tUsfMXted  ia  ona  of  the  wires.  Faults 
occur  in  the  pushes,  and  especially  if  the 
springs  are  not  fitted  with  platinum  contacts, 
and  should  the  bell  ring  at  one  time  while  it 
does  not  at  another,  dirty  contacts  will 
generally  be  found  in  the  push  ;  but  if  push 
seems  all  right  the  fault  may  he  in  the  bell- 
though,  as  a  rule,  the  bells  seldom  give  any 
trouble  unless  the  workmanship  is  very  bad. 
If  the  bells  ring  continuously,  a  contact  be- 
tween two  wires  may  be  suspected,  or  the 
push  spring  may  have  stuck.  Pulls,  ;  ml 
i.-pi'cially  Ibo  one  at  the  tradesmen's  entrance, 
jut  very  likely  to  cause  the  bill  to  ring  con- 


tinuously, as  the  spiral  spring  loses  its  set, 
and  after  a  time  does  not  move  the  disc  (see 
Fig.  1G,  Article  II.)  back  clear  of  the  springs, 
thus  keeping  the  circuit  closed.  Indicators 
will  often  frequently  require  adjustment, 
though  the  pendulum  movements  are  better 
in  this  respect  than  those  with  a  mechanical 
or  electrical  replacement. 

As  a  parting  word  to  electric  bell  fitters, 
and  all  who  have  anything  to  do  with  electric 
bells,  I  say,  Be  thorough.  Do  not  leave  a 
piece  of  work  with  the  words,  "  Oh  1  that 
will  do,"  as  nothing  is  so  fatal  to  success 
in  electrical  work  as  apparatus  erected  in  a 
manner  that  will  just  do.  If  a  fault  occurs, 
put  it  right  at  once,  and  put  it  right  tho- 
roughly, not  merely  patching  it  up  thinking 
to  put  it  right  at  some  fnture  time.  If  you 
are  screwing  up  the  adjusting  screw  of  a  bell, 
remember  you  are  working  at  a  bell ;  and  if 
you  are  adjusting  an  indicator,  remembei 
you  are  at  work  on  an  indicator,  and  not  i 
100H.P.  Galloway  engine.  P.  C.  A- 


GENERATING    ELECTRICITY    BY 


AMONGST  recent  inventions  in  thermo- 
electricity, we  note  those  of  Mr.  E.  G. 
Acheson,  of  Pittsburg,  Pennsylvania,  which 
have    been    lately   patented  in  this  cou: 

the  object  of  his  device  being  the  con  versk 

heat  energy  directly  into  eleotrio  energy  or  the 
■'  current."  Many  attempts  have  been  made  * " 
produce  electricity  by  the  direct  conversion 
heat,  as  in  what  are  known  as  thermo-electric 
piles,  pyro-majrnetic  generators,  and  the  like, 
but  this  invention  differs  from  all  those  both 
in  principle  and  construction,  and  in  order  to 
embody  it  in  practical  form  the  patentee  has 
constructed  various  mechanisms,  designated 
"  cal electric  generators."  The  invention  is 
based  primarily  upon  the  discovery  that  if  what 
ia  known  to  those  skilled  in  the  art  as  (' 
■'  magnetic  whirl  "  is  produced  in  or  about 
electric  conductor  which  is  traversed  by 
currents  of  heat,  which  tend  to  escape  by 
radiation  or  otherwise  from  the  conductor  at 
such  points  as  may  be  below  the  temperature 
of  the  point  at  which  the  heat  is  introduced,  an 
electric  current  will  be  generated  in  the  con- 
ductor at  each  establishment  and  disestablish- 
ment of  such  "magnetic  whirl"  cutting  the 
conductor.  The  patentee  has  also  discovered 
that  electric  currents  may  be  produced  in  such 
a  conductor  in  such  a  manner  that  they  may  be 
utilised  as  power  for  all  purposes  for  which 
electricity  is  applicable.  In  experiments  lead- 
ing np  to  and  in  demonstrating  and  applying 
this  discovery,  he  has  used  various  means  for 
producing  these  electric  whirls  in  or  about  a 
conductor  into  which  heat  has  been  introduced, 
and  through  whioh  heat  was  caused  to  pass, 
and,  without  attempting  to  describe  all  the 
various  ways  in  which  this  can  be  done,  we 
refer  to  the  accompanying  drawings,  which 
olearly  describe  several  simple  ways  serving  to 
illustrate  the  principle  of  the  discovery. 

Fig.  1  represents  a  very  simple  form  of  ap- 
paratus, which  may  be  operated  in  accordance 
with  the  new  principle,  and  in  which  1  ia  a  bar 
or  other  electric  conductor  having  apparently 
high  conductivity  for  lines  of  magnetic  force, 
while  2  is  a  bar  or  other  electric  conductor 
having  comparatively  low  conductivity  for  lines 
of  magnetic  force.  These  two  conductors  are 
joined,  as  at  3,  aud  their  other  extremities  are 
closed,  as  by  a  conductor  i,  which  is  arranged 
i  inductive  relation  to  an  electric  circuit  5,  in 
hich  an  intermittent,  alti-niFi  Li  ri£,  nr  vibwliiiy; 
irreut  of  electricity  may  be  produced.  Heat 
is  applied  to  one  of  the  conductors  2  by  any 
suitable  means,  as  a  burner  6.  The  heat  enter- 
ing the  conductor  2  has  a  tendency  to  flow 
through  and  radiate  from  conductor  I  at  all 
points  that  are  of  a  lower  temperature  than 
the  point  at  which  the  heat  enters.  When  the 
electric  current  in  circuit  .i  is  established,  dis- 
established, or  varied,  au  induced  current,  is  set 
up  in  the  circuit  1,  2,  i,  producing  under  well 
known  laws  ."  magnetic  whirls"  in  or  about 
the  conductors  forming  said  circuit.  In  con- 
ductor 1  the  magnetic  whirls  will  be  more  com- 
pletely retained  within  the  conductor  than  in 
conductor  2,  owing  to  their  relatively  different 
specific    conductivity  for   lines   uf    magnetic 


force.  Under  these  circumstances  ii 
that  the  current  produced  in  the  circ 
gives  a  greater  indication  upon  a  ■ 
located  in  said  circuit,  as,  for  install' 
vanometer  7,  thau  is  due  to  the  ore 
ductive  current  produced  in  the  cir< 
heat  is  not  applied  to  the  conductors. 
augmented  current  is  due  to   the  di 


■&>, 


on  of  heat  energy  into  electric 
In  Figs.  2,  8  is  a  conductor  haying  c 
tively  high  conductivity  for  lines  of  " 
force,  which  conductivity  may  be  all 
varied  by  the  application  of  heat.  H 
ductor  is  arranged  in  inductive  relit* 
circuit  .r>,  similar  to  that  of  Fig.  1.  as 
the  application  of  heat  to  a  put  of  d 
ductor  3,  the  heat  tends  to  ui«n 
radiate  from  the  conductor  atallpuu*' 
tec  temperature  than  the  pan  it* 
a.  and  the  current  produce!  is  * 
it  8,  upon  varying  ths  enrrwt  i 
it  5,  as  indicated  upon  the  pl«* 
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anslator,  is  fonnd  to  be  greater 
ictive  action  due  to  the  ordinary 
mt,  when  Che  heat  is  not  employed. 
1b  a  conductor  of  comparatively 
rit;  lor  lines  of  magnetic  foroe, 
hich,  as  at  10,  11,  are  surrounded 
having  comparatively  high  con- 
lines  of  magnetic  force,  as  a  spiral 
e  for  instance,  and  when  this 
wged  as  let  forth  above,  in  oos- 
another  oircnit,  the  same  result* 

s  shown  arrangement  of  circuits 
it  shown  in  Fig.  2,  excepting  that 
pplisd  to  a  point  of  the  conductor 
iductive  field  bo  that  the  magnetic 
oduced  on  either  side  of  the  point 
heat  is  applied,  but  as  in  this  case 
i  plied  to  both  circuits,  the  patentee 
[■range  the  circuits  as  shown  in 
'hich  the  primary  circuit  5  looped 
tion  of   the  generating  ciron.it  is 

i  embody  this  principle  in  a  work- 
,  in  Fig,  6  is  shown  an  arrange- 
a  is  a  cylindrical  core  12,  of  e 
terial,  wound  with  a  series  of 
of  insulated  wire,  the  terminals  of 
onnected  to  the  primary  circuits, 
s  for  supplying  alternating,  inter- 
vibratory  currents  of  electricity. 
ia  coil  is  passed  the  conductor  or 
4  forming  the  generating  or  con- 
the  terminate  of  which  are  con- 
working  circuit,  and  means  are 
heating  these  coils  as  before.  If 
jtrio  current  is  olosed  through  the 
13,  and  magnetic  whirls  are  pro- 
about  the  conductors  14,  and  if  at 
le  heat  ia  applied  to  the  conductors 
iffuence  of  the  whirls,  an  electric 
be  generated  in  the  conductors  at 
ibment  and  disestablishment  of  the 
ig  the  heat  lines,  and  a 
energy  into  electric  energy  takes 
conductor.  The  patentee  prefers 
two  magnetic  whirls  around  the 
;ith  the  direction  of  the  li 
jaition,  and  by  locating  the 
ween  the  whirls  bo  that  the  heat 
rom  a  central  point  in  opposite 
s  shown  in  the  drawing,  thedireo- 
ines  of  force  of  the  whirls  with  re- 
i  direction  of  the  heat  will  be  such 
e  or  convert  the  heat  into  electric 
the  same  direction.  It  will 
that  the  cores  12  are  not  necessary, 
olutions   themselves  will  produce 

and  8  is  shown  another  means 
,e  principles  of   the  invention,  . 
i  a  suck,  tube,  or  other  device  of 
.ing  and  refractory  material,  having 

opening,  resting  upon  a  suitable 
ipplied  with  a  source  of  heat,  Pass- 

the  walls  and  crossing  the  opening 
ik  is  a  continuous  conductor  9,  of 
sly  low  conductivity  for  lines  of 
rce,  and  the  exterior  loops  of  this 
ire  surrounded  by  a  material  10  of 
ily  high  conductivity  for  lines  <  * 
iree,  similar  to  that  shown  in  Fig. 

ings  the  stack  is  shown  rectangulc 
is  as  extending  upon  the  four  aides 
it  it  ia  evident  that  the  alack  may 
e  and  the  loops  may  extend  in  any 
ctions,  and  the  portions  within  the 
ng  the  opening  may  be  arranged  in 
e  way  that  may  be  found  best  for 
the  heat  passing  through  the  stack, 
the  illustrations  thus  far  given  is 
inductorium  for  causing  the  ener- 
tnt  to  flow  throngh  the  converting 
it  will  be  understood  that  this 
e  produced  in  any  known  mar 
.nut',  a  direct  current  generator 
1  by  means  of  suitable  oommuti 
may  be  made  to  flow  through  and 
i  converting  coils  at  intervals,  and 
e  intervals  the  same  commutator 
ed    to    close  the   converting  coils 


Fig.  121  shows  a  gear  adapted  for  producing  an  I  alternately  in  opposite  directions  with  an 
intermittent  and  qnick  return:  a  is  a  rantiUtodterval  of  rest,  the  lengths  of  the  periods  of 
pinion,  b  a  mutilated  internal  ring  of  teeth,  the    volution  depending  on  the  number  of  teeth 


teeth  being  so  arranged  that  they  shall 
menoe  or  qnit  contact  with  the  teeth  of  the 
entire  wheel  e,  just  as  the  teeth  on  a  qnit  or 
commence  gear,  a  and  b  are  fixed  on  the  same 
shaft,  o  then  drives  e  slowly  in  the  direction  of 
the  arrow  1,  until  the  tooth  d  on  the  internal 
ring  comes  round  and  enters  into  gear  with  the 
teeth  of  e,  when  the  direction  of  the  motion  of 
e  is  immediately  reversed  (arrow  2),  and  it  Is 
driven  at  a  quicker  speed,  corresponding  with 


the  rack  lengths,  and  the  periods  of  rest  on 
the  lengths  of  the   mutilated  spaces,    There 


Fig.  iu. 


Co) 


0   /p 
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tilated  gears  comprise  a  large  and 
cable  class,  their  purpose  being  the 
of  altered  and  intermittent  motions 


the  difference  in  radii  of  a  and  b.  As  the  last 
tooth  e  of  wheel  b  quits  contact,  tooth  /  is  read; 
to  enter  into  gear,  driving  e  slowly  again. 

Fig.  122  shows  a  gear  for  driving  two  shafts 
in  the  same  direction  but  alternately.  The 
mutilated  wheel  a  is  the  driver,  and  revolving 
in  the  direotion  of  its  arrow,  and,  being  in  gear 
with  b,  drives  that  as  shown  by  its  arrow.  Im- 
mediately the  last  tooth  c  leaves  contact,  tooth 
d  gears  with  wheel  c,  and  drives  that  in  the 
direction  shown  by  its  arrow,  in  the  same  direc- 
tion bb  b,  which  motion  continues  until  e  quits 
contact  with  wheel  e,  and  i  begins  to  gear  with 
wheel  b. 

Fig.  123  shows  a  mutilated  pinion  giving 
alternate  reciprocal  motion  to  a  frame.  The 
pinion  moving  in  the  direction  of  its  arrow,  the 
frame  will  be  driven  in  the  direotion  of  the 
arrow  1.  Immediately  tooth  a  oommenoes  gesir 
with  the  teeth  below,  the  frame  will  be  driven 
in  the  direction  of  the  arrow  2. 

In  Fig.  124  the  operation  ia  the  reverse.  In 
this,  two  mutilated  racks  drive  an  entire  pinion 


may  also  be  more  than  one  range  of  teeth,  and 
more  than  one  mutilation  on  each  Bide,  to  give 
more  than  one  alternation  in  speed. 

Fig.  125  shows  an  arrangement  for  depress- 
ing a  rack  slowly,   and  with  power,  and  for 


,..„ .    The  mutilated  pinion 

_ rack  b  in  the  direotion  of  tie 

arrow  until  the  teeth  a  and  e  leave  contact, 
when  the  weight  W  immediately  lifts/the  raok 
to  its  original  height  in  readiness  to  be  da-  - 
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pressed  again  as  the  revolution  of  the  pinion 
brings  tenth  c  and  d  into  gear. 

Fig.  12tl  represents  a  devio;  for  transmitting 
a  gradually  increasing  motion  from  one  shaft 
a  to  another  b,  situated  at  right  or  other  angle* 
therewith.  The  scroll  bevel  t  on  shaft  a 
actuates  the  ordinary  bevel  d  on  shaft  b.  The 
latter  is  free  to  move  on  a  feather  on  its  abaft, 
1,  in  order  that  as  the  wheel  c  drives  it  from 
its  starting  point  e  at  the  smallest  radius  of 
the  scroll  to  /,  the  largest  radius,  it  is  forced 
gradually  backwards,  gearing  the  whole  of  the- 

Fig.  1ST  represents  an  epicyclio  train  of 
mitre  wheels,  designed  to  produce  a  double, 
a  half-speed.  The  wheel  a  is  fixed  to 
standard  b  so  that  it  cannot  revolve,  the  shaft 
oil  running  freely  through  it.  The  offset  shaft 
tf  U  an  integral  portion  of  e  d  ;  wheel  g  rnns 
freely  on  tf,  and  wheel  A  rnns  on  cd.  If  the 
shaft  cd  h  rotated,  evidently  tf  must  revolve 
I 

revolve  at  the  same  time  around  ef.  Hence 
the  result  will  be  that  the  speed  of  rotation  of 
the  shaft  cd,  pins  that  of  the  bevel  goarf 
will  be  transmitted  to  h.  In  other  words,  h 
will  revolve  twice  us  fast  as  the  shaft  *  d,  and 
in  the  some  direction.  On  the  other  hand,  lot 
A  be  tho  driver,  the  effect  on  the  shaft  c  d  will 
be  precisely  the  reverse ,  tor  cd  will  then  re- 
volve at  only  one-half  the  speed  of  h.  This  is 
clsnr,  because  h  will  drive  g  around  ef,  and 
also  around  cd,  and,  tho  wheels  being  equal, 
half  of  the  rotation  of  h  will  be  absorbed  in 
eaoh  revolution.  The  relative  speeds  ated  and 
A  may  bo  altered  by  substituting  bevels  of  dif- 
ferent ratios  for  tho  mitre  wheels  in  the  figure. 
Bpioyclic  trains  of  spur-wheels  may  be 
designed,  and  ate  of  interest,  because  the  cele- 
brated suo-a nil- planet  motion  of  James  Watt 
is  one  example  of  such  trains.  This  is  a  case 
af  the  simplest  kind  in  which  two  wheels  only 
gearing  together,  tho  axis  of  one  rotates 
around  the  fixed  axis  of  the  other.  Combina- 
tions of  three  or  more  wheels  may  also  be  u-ed, 
and  combinations  also  of  spar  and  bevel  wheels 
__  J.  H. 

PROTECTION  OF   BUILDINGS  FROM 

LIGHTNING.*-  IL 

By  Prof.  Olives  J.  Lowjb,  D.Sc.,  F.B..S. 

(ttinlinitid  from  page  387.) 

TWO  important  matters  to  be  thought  of  in  oou- 
nsctiuo  with  the  conductor  are — that  it  ahull 
not  corrodo  away  in  planes,  and  shall  not  be  stolen. 
Another  point  that  must  not  be  overlooked  in 
filing  up  any  length  of  conductor  is  that  it  ia 
liable  tg  expand  and  oontreot.  An  allowance  must 
b<  left  for  this.  Wnen  it  is  rsmembsred  that  it  ia 
liable  to  be  exposed  to  the  fall  glare  of  the  sun, 
backed  up  sometimes  by  a  kitchen  ohimney  behind, 
and  than  again  at  another  time  exposed  to  the 
coldest  nights,  s  range  of  1O0'  Centigrade  is  not 

I  oooe  rigged  up  some  cupper  rod  battery  con- 
ductors of  substantial  thickness  between  tiro  walls, 
and  one  morning  after  a  frost  found  one  snapped 
olcan  in  half  by  tho  contraction.  This  would  be  a 
bad  thing  to  happen  to  a  lightning  conductor  ;  au 
either  bends  must  be  left  in  the  rope  when  pat  up, 
er  else  special  compensators  must  b*  introduced  at 
intervals. 

The  allowance  for  copper  is  1  in  600  ;  say  an 
inch  in  every  40ft.  The  beat  place  for  a  compen 
utor  is  jost  above  a  bold  tut,  so  that  it  will  have 
to  support  no  weight.  A  bight  or  bend  in  a  flexible 
rape  anawers  every  purpose  ;  but  bends  should  not 
be  made  too  sharp,  or  tbe  discharge  will  jump 
across  instead  of  going  round.  That  is  a  thing  to 
be  remembered.  Flexible  conductors  are  very 
convenient,  bnt  their  convenience  most  not  be 
abused.  Always  take  them  as  straight  as  possible. 
Lightning  has  no  time  to  go  round  circles — it  will 
jump  across  sooner.     Why  should  it  not  be  let  to 


the  liability  to  fusing  and  destruction  c 
doctor  at  these  puts.  There  is,  niorei 
darker  from  fire. 

Now  about  the  earth  end.     We   hav 
amplca  of  good  earth    already. 

on i.- advocated  by  Dr.  Alarm:  w f.  . r 

into  a  brush,  aud  the  two  ends  of  another  she. 
bit,  similarly  treated,  spliced  aarossthe  first.  Two 
of  the  fuzzed-out  ends  make  contact  with  deep 
ai.il,  one  with  the  surface  soil,  so  that  one  or  other 
ia  pretty  sure  to  reach  moisture. 


The  whole  oonduotor  introduced  into  the  Cape 
by  Dr.  Mann  is  simple,  cheap,  and  admirable  for 
cottage  purposes  and  for  emigrants.  Squatters  in 
ir  Canada,  or  at  thi   ~ 

nderatorms  than  w 


and  they  should  certainly  rig  up  one  of  tbsst 
homely  things.  A  bit  of  iron  fencing  rope  will 
do,  with  both  ends  fuzzed  out,  one  supported  by 


i  ends  fuzzed  out,  on 

o  the  ohimney,  the 

st  ground,  or  swamp  if  available. 


In  towns,  whers  tbere  .     ..  =_ 

anywhere  near  the  terminus  of  a  ligbtni 
ductor,  they  should  alwaya  be  connected  to 
this  mainly  for  their  own  protection.  For  it'  they 
are  not  connected,  tbe  lightning  will  not  scruple  to 
Still  make  use  of  them  if  it  ehuoscs,  and  having  to 
ump  serosa  a  yard  or  two  of  bad  conductor  on  the 
ray,  it  can  easily  knock  a  hole  in  them  or  melt 
bem,  instead  of  getting  to  them  quietly. 

It  must  be  understood  that  what  I  say  of  the 
lains  underground  doea  not  apply  to  the  pipee  in 
house.  To  connect  lead  water-pipes  with  a 
ightning-oon ductor  might  possibly  lead  to  their 
being  melted  ;  but  to  connect  the  house  gaa-pipe 
with  a  conductor  is  a  moat  dangerous  proceeding, 
neighbourhood  of  gas-piped  in  a  house  must 
rupnlously  avoided.  The  more  it  ia  connected 
i  mains  underground  the  better,  but  one  doea 
want  lightning  rushing  along  compo-pipee, 
ng  out  ail  the  bad  joints,  and  lighting  all  tbe 
lire.  In  so  far  as  a  house  contains  escaping 
gaa,  or  weak  gas-pipes  it  most  be  treated  like  a 
powder  magazine,  and  great  care  be  taken.  A 
ridiculously  minute  spark  may  ignite  gas  without 
leing  noticed,  the  hole  in  the  pipe  may  quietly 
inlarge,  and  the  house  be  burnt  down.  A  enu- 
merable amount  of  damage  has  been  done  in  this 
way.  Ha  soon  as  Swan  lamps  are  in  universal  use, 
lightning  may  occasionally  play  havoc  with  their 
filaments  and  fuse  a  few  cut-outs,  hat  it  will  not 
find  the  leads  easily  combustible  ur  capable  of 
irning  the  house  down. 

Hitherto  I  have  spoken  of  the  orthodox  system 
of  protection,  the  gather- op-and-carry-a way  system. 
But,  as  you  know,  there  is  another  syatsm  suggested 
by  Clerk  Maxwell,  the  birdcage  or  meat-safe 
principle.  In  a  banker's  strong  room  you  are 
absolutely  safe.  Even  If  it  were  struok  nothing 
coold  get  st  yon.  In  s  birdcage,  or  in  armour,  you 
are  moderately  safe.  I  should  not  oars  to  try 
armour  myself,  the  joints  might  get  unpleasantly 
hot  and  explosive.  Aud  even  the  birdcage,  if 
struck  by  a  big  enough  flash,  might  get  melted.  A 
melted  patch  on  one's  protective  armour  would  he 
itremely  disagreeable.  Sometimes  one  is  told  to 
it  thoroughly  wet  through  instead  of  seeking 
loiter  in  a  thunderstorm ;  bnt  it  is  a  question 
betber  a  stroke  is  more  unpleasant  than  rheu- 

However,  a  sufficiently  stent  and  closely-meshed 
irje  or  netting  all  over  a  house  will  undoubtedly 
ake  all  imide  perfectly  sste.  Only,  If  that  is  all 
le  defence,  you  must  not  step  outside,  or  touch 
le  netting  while  outside,  for  fear  of  a  shook.  It 
would  be  unpleasant,  when  you  reached  home  out 


jd  wire  which „„„„.„.„„,_,  ,..,,,„, 

fences,  stuck  all  over  the  roof,  and  you  have  an 
admirable  system  ol  defence. 

Now  let  us  see  how  far  most  people  agree,  and 
where  they  begin  to  brsnoh  out  ami  differ.  The 
old  and  aransing    political    controversy  between 


d  points  h 


t  appeared,     l'oin 


i  rope  opened  out 


more  of  them,  ar_rf ....  .„__,  _ _ 

i,  like  barbed  wire — not  necessarily  at  all  pro- 
nt — along  ridges  and  eaves.  For  a  point  has 
a  very  great  discharging  capacity,  it  takes 
■al  points  to  discharge  readily  all  tbe  electricity 
i  motion  by  a  moderately-sized  Voas  or  Witos- 
t  machine  ;  hence,  if  yon  want  to  neutralise  a 
der  aloud,  3  points  are  nut  so  effective  as 

I  need,  however,  for  great   spikes   and  ngly 
tridenta,  ao    painful    to    the    architect.     Let  the 

ightniag  come  to  you,  do  not  go  to  meet  it.  Pro- 
cot  all  your  ridges  and  pinnacles,  not  only  the 
ligheit,  and  you  will  be  far  ssfer  than  if  you  built 
■ourself  a  factory  chimney  to  support  your  oon- 
tuotor  upon.  At  present  the  immediate  neigh- 
bourhood of  a  factory  ohimney  or  steeple  is  not  a 
-ifeguard,  but  a  source  of  mild  danger. 
Next,  as  to  the  conductor.    Should  it  be  iron  or 

lonld  it  bs  copper  r     Should  it  he  insulated  from 

the  building,  or  should  it  be  connected  with  all  the 

metal  it  contains  <    These  are  quistions  at  present 

dispute.     The  lightning-rod  conference  approves 

ipper,  though  not  putting Especially  and strongly 


iiefori 


s  its  n 


. '  Mr.    I'reeoe   has   great   __r ,.„„   ,„ 

,     ibemioal  and  all  other  districts,  and  I  believe  he 
upholds  iron.    Franklin  and  the  Americans  to  this 


day  prefer  iron.    Certainly  it  ia  ranch  el 

not  so  easy  to  melt. 

Nearly  everyone   condemns  insulator 
minority,  M.  Cslland,  advoeal 


what  yon  do  not  connect.  He  paints  i 
stanes,  that  if  you  cormeot  up  a  bslet 
oonduotor,  s  person  standing  thereon  re 
one  of  its  striking  terminals.  I  moat  ■ 
with  him.  Some  there  are  who  advoca' 
ing  both  ends  of  a  roof  gutter,  or  other  s 
closed  contour,  and  not  only  on*  end.  I 
agree  with  this  also.  On  this  point  I  ha 
no  doubt. 

As  regards  the  shape  of  the  eonductc 
red  or  ribbon?  Many  experiment*  have 
notably  aome  by  Mr.  Prseee  on  the  di 
Dr.   De    la  Rue's  battery  through    cor 

phery  mstters.  Hitherto  tbe  results 
negative.  We  may  conclude,  I  think,  t! 
not  matter  much  as  regards  liability 
ffagrated.  But  theory  clearly  points  t 
that  a  handle  of  detached  wires  is  i 
better  than  a  solid  rod  of  the  same  weig 
sry  respect  except  durability.  Itat 
essential  feature.  No  sbspe  can  bs 
satisfactory  which  aids  corrosion.  Oi 
obvious ;  plenty  of  surface  encourages  c 
slightly  diminishes  danger  of  melting, 
stly,  the  "  earth  "  and  its  testing. 

knocked  about  and  your  garden  ploi 
A  good  earth  ia  desirable.  A  few  tons  ol 
the  oonduotor  soiled  np  amongst  it  is  a  * 
"'  satisfactory  plan  if  the  soil  be  ps 
>.  A  bag  of  salt  might  perhaps  be  t 
keep  it  damp  throughout,  or  rain 
be  led  there.  Often,  however,  the  m< 
leratorms  occur  after  a  spell  of  tic 
he  soil  is  likely  to  be  dry.  It.isbea 
i  the  conductor  pretty  deep,  and  t 


It  is  all  vi 


■  well  t 


it  if  tbey  a 


ihould  they  be  used  as  sole  earths.  Car 
;as  mains.  In  dry  weather  they  are  a- 
it  aU  well,  and  a  strong  charge  may  then 
tnd  down  them  and  light  somebody  cU 
he   nvjst   surprising   way.      It   does   i 


ippen 


happen 


i're  should  be  a 
earth — a  well  if  possible,  a  boring  if  no 
cunduotor  be  led  down  into  it.  If  it  lik 
a  disturbance  when  it  has  to  leave  the  c 
long  way  down,  no  one  need  grumble. 


o  then 


Then 


forms  a  large  contina< 
isolated  puddle  in  a  rock,  such  as  has  I 
jre  now  for  s  lighthouse,  is  no  earth  i 
roughly  good  earth  is  really  a  geulc; 
i ;  and  tor  an  important  building  a 
specialist  should  be  <  *'    ' 


lather 


earth,  in 


a  long-continued  drought.     It  wool 

a  plan  whereby   jut  raising 

sufficient  information  u  till 
the  earth,  without  any  skilled  operator, 
end,  two  earths  should  be  provided,  q 
pendent  of  eaoh  other  (one  a  waist- 
—  -  "-  — L  —  "in  of  coke),  and  tb 
each  other  and  th 
conductor,  by  a  substantial  copper  bind, 
id  connecting  the  two  earths  pis 
ivsred  outhouse,  and  have  a  wel 
ping  junction  of  two  Hat  areas  pressed  w 


other  by ; 


pable  of  beii 
oiling  at  a  handle  or 

catur  and  Leclanohc 


.issdor 


rope,  i 

sell,  pet 


is  directly  tl 


s  deftec 


Very  likely  the  two  earths  thesis 
uflieo  to  give  the  necessary  current  w 

There  is  this  to  be  said,  however.  If  s 
a  so  situated,  either  on  high  sandy  groi 
mpcrvious  rock,  that  a  decent  earth  is  ' 
olt  to  get,  then,  at  least,  the  house  is  aol 
oake  a  better  earth  than  the  oonductor. 
•'eak  point  in  the  excuse  so  often  msden 
n  accident  to  a  protected  building,  tbst 
ms  not  sufficiently  good.  It  can  very  a 
hown  that  the  earth,  apparently  chcaea  i 
nee,  was  any  better :  often  it  was  obvwss 

It  is  a  superstition  to  place  much  reliaai 
testing  uf    oonducturi    with  a  g*lvano» 


A' be  a 


bridge.     A  galvanometer  si 


ant  questions.  A  Leclanohc  cell  can  a 
nt  what  path  lightning  will  take,  toss  s 
own  a  hill-aide  will  fix  yon  tat  est 
valsnohe.  The  one  is  tnraed  aafti  Y 
rivisl  obstacle,  and  reolly  chooses  On  has 
esistance  ;  the  other  oraihes  thiMfhtll  « 
nd  practically  makes  its  osra  path,  law 
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at  one  comer,  Tubes  apparently  partway 
.e  conductor,  then  flashes  off  tideways  to  a 
ter,  sends  forks  dawn  ill  the  spouts,  and 
i  lot  of  brieka  oat.  Another  branch  bangs 
a  wall  in  order  to  rnn  aimlessly  along  eome 
ei,  and  then  out  through  a  window-frame, 
■a  a  apids  or  something  propped  up  agiinit 
I  to  earth,  Thelightningtesteroomsewith 
nnometer  and  Leolanche  cell,  aud  reports 
i  earth  of  the  conductor  has  100  ohms  re- 
;  and  the  accident  is  therefore  accounted 
■nt  how  much  resistance  would  bo  ban 
i  the  paths  which  the  lightning  seemed  to 
u  preference  to  the  lOOuhms  ?  Something 
ike  a  1,000,000,  probably.  Or,  perhaps, 
a  bad  joint  in  the  conductor  somewhere, 
s  being  separated  by  one-sixteenth  of  an 
3ut  wby  should  it  prefer  to  jump  several 
ind  knock  botes  in  walls  and  window, 
han  jump  one-sixteenth  of  an  inch?  Ho  ; 
Tanomster,  and  Wbeatatone's  bridge,  aud 
aw,  and  conductivity,  are  simply  not  in  it. 
thing  has  been  left  out  uf  consideration, 
is  thing  vary  important  too;  and  nntil  that 
ing  is  fully  taken  into  account,  no  satis- 

and  really  undeniable  security  can  be 
ced. 

something  is  inertia—electrical  inertia. 
ise  you  have  a  pipe  or  U- tu  be  full  of  water, 
perpetual  overflow  to  a  cistern,  and  you 
to  be  equal  to  all  demands.  Yon  test  it, 
1  it  perfectly  easy  to  pour  the  water  either 
uth  ends  are  perfectly  open  ;  the  pips  is  a 
inductor.  Then  oomts  some  one  mid  hits 
;nant  water  in  your  pipe  a  tremendous  blow 
lammer,  bursts  tbo  pipe,  and  scatters  the 
dl  about.  This  is  what  lightning  does  to 
ibtning  conductor  and  to  the  electricity  in 
a  nu  gentle  push,  it  is  a  terrific  blow. 
uotivitj  is  nut  what  you  want ;  widening 
9  is  no  remedy.  There  is  a  something  you 
iere  is  a  remedy.  The  remedy  is  elasticity 
ic  "capacity."  Von  must  reduce  the  elec- 
lertia  (or  self-induction)  of  your  conductor 
h  as   possible,  and  you    must  increase  its 

elasticity    (or    capacity)    wherever    ooh- 


A.WINGS  v.  PHOTOGRAPHS.* 
die  present  time  when,  to  almost  every 
licrosoope  a  photographic  camera  is  being 
J,  and  when  photomicrographs,  of  every 
if  merit,  are  being  produced  on  all  sides,  it 
well  to  weigh  the  respective  values  of  the 
and  sunbeam  as  means  of  recording  thi 
tions  of  the  investigator.  The  idea  of  re 
ng,  by  photography,  what  is  seen  in  the 
ope  Is  so  captivating  that  it  is  a  matter  for 
irpriae  that  so  many  undertake  the  work, 
emarks  do  nut  apply  to  the  photographing 
■rations  for  the  purpose  of  producing  ex- 
pictures,  but  bear  upon  the  merits  of  the 
;thods  as  auxiliaries  to  the  work-table. 
is  pencil  is  being  unwisely  neglected, owing 

0  implicit  reliance  on  photography,  is  ai 
mate  present  teudenoy — especially  for  thi 
investigator,   who   loses   the   training  to 

s  observation  which  the  conscientious  ui~ 
pencil  brings.     But  both  the  photograph: 

and  the  drawing-priBm  have  their  advai 
nd  the  investigator  can  afford  to  dispells 
ither,  as,  by  their  judicious  employmeiit- 
ues  by  tbeir  combination— marc  satisfactory 
uable  results  are  obtained  than  ore  passible 
exclusive  adherence  to  either. 
experience  in  photomicrography,  whicl 
a  a  full  appreciation  of  its  value  and 
ty,  has  taught  that  the  most  serviceabli 
iofaotory  Geld  of  photography  lies  at  thi 
M  of  the  table  of  amplification— with  ver] 

to  70  diem.),  and  with  very  high  power) 
1,500  diam.).  What  drawing  can  squat,  ii 
of  detail,  a  really  good  photograph  of  t 
i  specimen  taken  with  a  fine  low -po we i 
■o  ;  who  oaudraw  Gbrillte  of  striated  muiole, 

of  bacteria,  or  a  deliaately-marlred  diatom 
petition    with    photogi  ~ 

■  made  under  ordiu 

„     nn.  "ifndi 

xcumetance*.  the 
«d  penoil  will  pre 

torv  record  fur  tus  investigator  inan 
.  The  reason  that  good  photographs,  i 
w  or  veiy  high  powers,  are  to  aatisfoai 
under  both  conditions  suitable  lenses 
■  ai'  the  planes  of  tissue  necessary  fi 
ible  representation  of  the  object;  i 
n  ten  this  will  not  be  tbe  case  with  the 

1  demanded  of  the  \  or  J.  While  it  ' 
'liable  to  expect  the  lens  to  reproduce  mo 
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i  valuable  ai 


At  the  present  time,  the  investigator  who  depends 
ipon  photographs  for  his  illustrations  finds  himself 
onfronted  by  the  pertinent  question  as  to  the 
nonner  in  which  his  pictures  shall  serve  as  journal 
llustrations.    That  photography,  in  its  applications 

tost  realty  beautiful   results  are  already  eccom- 


if  the  unexceptional  "processes"  at  hie  oom- 
ud,  the  investigator  may  feel  confident.    Let 
i,  however,  be  cautious  as  to  where  he  places 
hopes  when  economy  is  consulted,  for  there  is 
nothing  more  annoying  to  the  worker  himself,  or 
more   unfortunate    for    the  cause  of  photomicro- 
graphy, than  the  dissemination  of  those  monstro- 
sities whose  harsh  black  aud  white  masses,  devoid 
of  half-tone  and  detail,  are  supposed  to  "  reproduce  " 
really  fine  negative. 

Frequently,  however,  the  use  of  the  photograph 
i  out  of  the  question,  and  the  investigator, or  the 
rtist,  must  make  the  necessary  substitute ;  by  all 

will  then  have  the  guarantee  that  the  feature  of 
the  drawing,  especially  valuable,  is  appreciated. 
Under  such  circumstances,  a  combination  of  the 
earners  and  pencil,  which  the  writer  has  employed 
since  the  introduction  of  the  Eastman  "  Bromide 
may  often    be    found   very  satisfactory. 

ig  the   "B"  grade,  and    marking  out  all 

undosiretl  parts  of  the  negative,  a  somewhat  under- 
exposed print  is  made  and  developed  nntil  the 
cardinal  parts  of  the  picture  are  visible ;  this,  when 
dried,  yields  a  black  and  white  sketch  which,  after 
being  worked  over  with  Indian  ink  and  hard  lead- 
pencil,  presents  the  appearance  of  an  elaborately 
finished  drawing,  and,  as  such,  will  be  satisfactorily 
>pied  by  the  artist  ou  the  block  or  stone.  Where 
etails  are  very  simple,  the  outlicea  of  the  photo- 
raph  are  easily  transferred  to  the  drawing-paper 
y  means  of  the  interposed  sheet  of  "  graphite  or 
carbon  "  paper  and  tbe  tracing  point. 
But,  after  all,  for  the  busy  worker  the  direct 
■ketch  on  neper  is  frequently  the  moat  convenient 
and  economical.  It  le  to  be  regretted  that  the 
ing- prisms  in  use  ou  the  Continent  are  not 
generally  used  among  our  own  mioroscopists. 

xperience  embracing  all  the  usual  forms  has 

resulted  in  a  settling  down  to  the  Abbs  apparatus 
'  eiug  the  most  ml  is  factory,  and,  di 
inclination  of  the  mirror  and  thi 
of  the  sketch  being  observed,  as  li 

sdesircd.    After  along  observation  uf  struggles 

with  the  drawing-prisms  usually  furnished  by 
English  makers,  it  is  truly  re- 
ith  what  ease  aud  acourscy  com- 

are  followed  with  tbiainstr 

even  at  the  first  attempt. 

With  any  form  of  drawing  attachment,  t 
jalance  between  tbe  illumination  of  the 
icopical  image  and  that  of  the  paper  is 
important  condition  ;  baving  had  occasion  r 
a  use  the  Abbe  prism  to  sketch  some  I  400s>uUUu., 
i  simple  device  of  great  service  was  found.  This 
wnsittsd  of  s  light  stand  supporting  a  small  gloai 
piste  MO  x  loom.),  two-thirds  of  which  wa 
"matt,'  being  very  finely  ground,  leaving  thi 
remaining  third  aa  a  clear  strip  extending  in  thi 
direction  of  the  greatest  length  of  the  plate.  Thi 
section  being  wall  lighted  and  focusscd,  and  tbe 

Cipsr  adjusted  for  the  drawing,  the  screen  should 
b  interposed  between  the  source  of  illumination 
aud  the  microscope  mirror  when  tbe  object  becomes 
illuminated  by  a  soft  diffuse  light,  very  favourable 
for  the  rapid  and  accurate  sketching  of  details. 
Slight  lateral  movements  of  the  screen  by  the  left 
band  soon  determine  its  best  position.  When  a 
doubt  arises  as  to  some  detail,  a  movement  of  the 
wrist  floods  the  field  with  light,  enabling  an  exact 
observation  to  be  made,  while  a  second  change 
restores  the  mellow  illumination  so  favourable  for 
drawing.  All  this  can  be  done  without  moving 
tbe  eye  from  the  tube  or  taking  the  penoil  from 
the  paper.  The  position  of  the  screen  between 
the  Light  and  mirror  is  more  effective  than  when 
tbe  ground  glass  is  mounted  ss  part  of  thesuhatage 
apparatus.  Those  who  hare  never  used  this  simple 
contrivance  in  drawing  will  find  it  a  material  aid 
in  many  cases.  Its  frequent  usefulness  on  other 
occasions,  oa  a  light-moderator  for  low  power  ex- 
will  insure  It  a  permanent  plane  on  the 
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recommends    the    following    method   for  its 

use  MA)  Hydroxyl amine  chloride  1  part,  dis- 
solved in  alcohol  IS  parte.  (B)  (Jsustic  sixla  I 
part,  dissolved  in  water  M  parts,  b'or  iw,  mix  3 
■  -  *  -larts  of  A  and  S  porta  of  B  with  ISO  parts  uf 

■.  This  formula,  however,  whrn  tested  by 
observers  ha*  been   found  to  be  very  uu- 

aatory,   the   poweifal    action  of  the  caustio 

causing    blistering    and  reticulation  of  the 

gelatine  film  of  the  photographic  plate;  ~~ * 


alkolin 


used,  F 


iithc 


mi  ihwb,  iw  linage  vui  be  evolved. 

In  the  January  number  of  Tht  A mtrii-in  Journal 
of  Photography,  Hr.  J.  G.  Caosebaum,  a  member 
uf  this  Society,  called  attention  to  the  value  of 
hydroxylamine  in  combination  with  pyn>.  as  a 
leveloper,  not  only  for  negative  plates,  but  also 
lor  transparencies  and  lantern  slides,  claiming  that 
t  produced  a  wonderful  clearness  in  the  shadows 
md  brilliancy  in  the  higher  light*,  and  gave  a 
oeantiful  bluish-block  tone,  rich  in  ;;riditir,oi,and 
soft  and  pleasing  to  tbe  eye.  The  addition  of 
hydroxylamine  to  the  developer  also  aotcd  a*  a 
preservative,  keeping  the  pyro.  solution  dear  aud 
native  far  a  long  time.  Mr.  Cassehsotu  a  retail* 
have  been  corroborated  by  Mr.  11.  (J,  Slehblns,i>! 
Sew  York,  in  a  paper  published  in  Anthony's 
Photoqraphic  Bulletin,  p.  Ml,  leas'.  While  I, 
therefore,  oaunot  olaim  anything  particularly  new 
for  the  Bubjrct  I  propose  to  discuts  this  evening,  I 
'    '>Uy,  to  show  what  cm  be  done  with  this 


proper 


gent,  a 


lefore  going    i 


let  us  look  for 


.isfurit_ 
r  details, 


Hydroxylamine,  represented  by  the  formula 
OH,  NH;,  is  ii  combination  of  hydroxy!  (OH)  the 
radical  uf  water,  and  the  univalent  mdLesJ  nmlnjiiMB 
[NHJ.  It  was  discovered  by  Lotting  in  i*35. 
It  is  i  very  volatile  and  easily  deeoinp-jibl"  lwse. 
and  can  be  obtained  only  in  solution.  Ir  is  formed 
when  ethyl  nitrite  is  acted  npoa  by  tin  and  hvdro- 
jbloric  acid,  or  by  tbe  action  oi  hydrochloric  acid 
on  tin  and  ammonium  nitrate;  also  by  the  action 
of  sodium  bisulphite  and  nitrite  of  solium  with 
solution  of  potassium  chloride.    llydruxylnmiiMla 


fH 
Sitt 

\h 

It  forms  definite  salts  with  the  acirfs,  and  its 
combination  with  hydrochloric  aoid,  hydroxy!' mine 
chloride,  is  the  salt  which  has  bem  used  in  recant 
experimentation, 

Hydroxylamine  chloride  is  found  in  commerce 
in  the  form  of  beautiful,  colour!* st,  transparent 
tables,  very  much  resembling  ni'.rste  uf  silver 
crystals,  uuly  possessing  rather  a  more  waxy 
appearance.    *"  -.<-■•<.  i. 


>-{H 


It-table. 


A    MEW    DEVBL0PBR  -  HYDROXY- 
LAHINB    AHD    PYRO.* 

WITHIN  the  past  few  months  considerable 
attention  has  been  directed  in  photographic 
circles  to  hydroxylamine,  a  new  ohemioal,  ana 
claimant  for  a  position  iu  the  ranks  of  the  de- 
veloping agents.  Attention  was  first  colled  to  it 
by  Prof.  Eder,  in  Dingkr't  Journal  far  1887,  p.  225, 

*  By  Dr.  Cn.  L.  Mitchsi.i..    A  Fsper  read  baton 
rUladelpbJs  Photographic  Society . 


,   „   ._  alcohol,    and    although  more  nubia 

than  its  base,  is  still  gradually  decomposed  by  the 
action  of  light  and  air,  and  hence  should  be  kept 
in  a  closely-stoppered  bottle  and  excluded  from 
the  light.  Its  photographic  value  resides  in  IU 
avidity  for  oxygen,  it  breaking  up  again  into  water 
(OH,)  and  hydrochlorio  acid.  It  is  a  great  re- 
ducing agent,  and  hence  is  especially  valuable  fsr 
photographic  work.  There  ore  several  makes  of 
bydroxyl amine  chloride  at  present,  in  the  market, 
aoma  of  which  are  much  discoloured  and  impure. 
I  am  indebted  to  Mr.  F.  H.  Knee  n  gar  ten,  of  K-issn- 
gsrteu  and  Sou,  far  that  which  I  have  used  in  my 
experiments,  and  have  found  it  to  be  very  pun, 
•nd  of  excellent  quality. 

When  combined  with  pyrogallol,  hydroxylamine 
chloride  exerts  a  double  action:  first,  by  its  ab- 
sorptive oapaoity  for  oxygen  it  serves  to  partially 
protect  the  pyrogallol  from  decomtiUBition ;  and, 
secondly,  when  mixed  with  tbe  alkalies  or  their 
carbonates  in  the  process  of  development,  a  certain 
quantity  of  chlorine  is  liberated,  which  combines 
with  A  oeitain  proportion  of  the  alkali  to  farm  an 
alkaline  chloride,  which  salt  exerts  the  same 
retarding  influence  an  the  development  as  do  the 
alkaline  bromide  salt*.  It  is  even  probable  that 
its  action  may  be  better  than  that  of  the  bromides 
for  preserving  detail  and  keening  the  shadows 
clear,  aa  the  quantity  of  the  salt  formed  is  quit* 
small ;  Its  action  takes  place  gradually  and  pro- 
gressively, and  the  chloride  formed  is  in  a  nascent 
condition  when  its  modifying  influence  is  exerted. 

During  the  past  two  months  I  have  made  a  quite 
extensive  use  of  thi*  combination  uf  pyrugallol 
and  hydroxylamine  chluride,  not  only  asadeveloper 
for  negatives,  but  also  for  developing  transparencies 
and  lantern  slides,  and  I  eon  fully  corruburate  the 
excellent,  results  which  have  been  obtained  by  the 
gentlemen  previously  mentioned.  As  an  "all- 
round"  developer  it  excels  anything  I  have  ever 
used,  and  is  equally  good  for  negatives  or  positives. 
It  works  with  sufficient  slowness  to  admit  of  the 
finest  detail  being  obtained,  and  gives  the  moat 
beautiful,  clear  shadows,  aud  brilliant  high-lights. 
It  seems  almost  impossible  to  fog  n  plate  in  ds- 

"  ipment  when  this  mixture  is  used,  and  I  have 
ied  ou  development  for  a  half-hour,  and  until 


e  bask  of  the  pins*  was  almost 


ur,  ana  una 
icWlCUtlM 
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front,  and  jet,  niter  washing  sad  fixing,  the  nega- 
tive or  positive  would  be  vary  dense,  of  oouree, 
liut  still  very  oleu  end  brilliant. 

The  formula  I  have  used  is  ■  alight  modification 
of  that  recommended  by  Hr.  Ceaesbanm,  and  ii  aa 


Pyrogauui... -..-.. .  -  ,  in'       ,, 

Water. 1   pin'. 

So.  1.  Hodium  oarboaate,  crystals     lltroyonnoes 

Sodium  sulphite 4}    „       „ 

Water .„., J   pint 

To  develop,  take  of  No.  1  from  one  to  two  fluid 
ounces,  So.  ?.,  one-half  Said  ounce,  water  four 
fluid  ounces,  flow  over  the  plate,  and  if  the  image 
does  not  appear  within  30  to  40  seconds,  add  mora 
of  So.  2  solution,  in  small  portions  at  a  time,  notll 
development  commences.  This  is  only  offered  aa  a 
general  outline  of  the  method  of  development,  for 
each  plate  must  form  a  study  by  itielf,  sooordius: 
to  character  of  subject,  time  of  exposure,  ic,  and 
the  above  proportion)  varied  accordingly.  No  iron- 
clad system  oan  be  laid  down  for  this. 

The  nae  of  the  aodinm  sulphite  in  this  formula 
seems  to  be  mainly  in  preventing  the  discoloration 
of  the  liquid  during  development.  It  may  also  act 
M  s  slight  retardar  of  the  chemical  notion,  but  snob 
action  is  very  alight.  It  does,  however,  materially 
affect  the  colour  of  the  liquid,  for  when  a  eolation 
of  the  sodium  carbonate  alone  is  added  to  the  pyro. 
mixture,  the  liquid  darken*  vary  rapidly,  much 
more  so  than  when  the  sulphite  la  also  rued.  With 
the  latter  mixture  I  hav*  developed  a  dozen  lantern 
slides,  using  the  same  developer  for  all,  and  after 
the  laat  plate  wax  finished  the  developer  waa  bat 
of  a  moderately  light  orange  colour.  The  mixture 
of  the  pyro.  and  hydroxy]  amine  chloride  seems  to 
poises*  remarkable  Keeping  qualities.  This  bottle 
which  I  now  show  you  contain*  a  mixture  made  up 
two  monthi  ago,  and,  aa  you  see,  it  ia  not  aa  yet 
very  dark,  although  it  haa  been  exposed  to  a  strong 
light,  and  ia,  aa  I  found  out  by  testing  it  to-day, 
fully  as  active  as  when  it  was  first  made  up.  I  am 
inclined  to  think,  although  aa  yet  I  have  not  had 
the  opportunity  of  practically  testing  it,  that  the 
mixture  will  keep  still  better  if  the  sodium  aulphata 
ia  mixed  with  the  pyro.  and  hydroxy  la  mine  salt, 
instead  of  being  added  to  the  sodium  carbonate. 
I  shall  try  this  combination  shortly,  and  report  its 
results  to  the   Society  at  some  future  time.     A 

Cint  here  which    I  wish  to   make  in  regard  to 
eping  not  only  this  but  all  oth  — 

'        '  a  glass  bottles 


reamers  covering  the  sizes  most  rued — vis.,  1  Jin., 
:  in.,  fin.,  bat  we  were  unable  to  do  anything  with 
them ;  the  holea  they  made  would  vary  two  or 
three  thousandths,  the  amount  of  variation  de- 
pending on  the  amount  of  stock  to  be  removed; 
and  because  of  the  spring  of  their  cutters,  you 
must  of  necessity  take  a  heavy  cut,  or  nolle.  In 
the  mean  time,  our  smaller  size*  had  been  wearing 
so  that  we  could  not  get  our  work  together,  and  I 
got  ont  of  all  further  patienoe  with  the  solid 
reamers.    And  so  we  made  some  spring  reamers 

or  sizes  under  jin.  ;  they  are  the  same  In  general 
.iesign  as  used  in  some  sewing-machine  work,  and 
for  our  use  (that  ie,  keeping  tiles  to  gauge)  they 
so  far  give  good  satisfaction.  For  our  l(in.  holea 
we  now  have  a  reamer  made  on  the  plan  of  one 
shown  me   at  the   works  of   Brown  and  Sbarpe, 

.-hich  is  to  all  Intents  and  purposes  a  solid: 


t  is  made  in  two  ai 


eat  of  anything  wo  have  found  for 
For  holee  of  2 in.,  2J 


.    uthe 


erted  cutters,  which 


and  2tin.,  I,  the  other 

i    shell    reamers    with 
irk  very  well,  and  are 


rays  of  light  from  penetrating  to  the  ooi 
the  bottle,  and  the  rubber  atopter  is  much  auperioi 
to  the  woody  cork,  which  soon  blackens,  rots,  anc 
the  liquid  which  it  confines. 


[iraotically  solid  reamers,  with 
taining  size  and  edge.    The  2in.  size  ia  shown  in 
-ketch    herewith,   aud    may    be    described   thus : 
The  body  of  oast  iron  is  alia,  long,  aud  bored  with 
s  lin.  hole  for   the   shank   (which  fits  all  three 
sizes) )  It  is  in  diameter  ,'jlu.  smaller  than  tbe  siie 
if  hole  it  is  intended  to  make.    It  is  then  grooved 
with  a  J  io.  slotting  saw  for  aix  cutters,  the  grooves 
lieing  so  placed  M  to  bring  the  cutting  faces  of  the 
n  Iters  radial.    These  grooves  are  milled  on  a  taper 
of  Jin.  to  the  foot,  the  deepest  at  the  entering  end 
of  reamer.    Tbecutters  ers  of  Jio.by  jin.barsteel, 
worked  off  on  the  emery  wDeel  to  a  thickness  that 
will  go  in  the  grooves,  than  ont  to  lengths,  planed 
to  taper  required,  and  hardened  aa  hard  as  we  could 
make  them ;  if  they  spring  in  hardening  only  s 
little,  no  matter.    We  then  lapped  the  inner  edges 
JLa."  I  up  straight,  and  after  liberally  easing  the  sharp 
"■""?    M.n«  Fetr  by  lapping,  drove  the  Outters  solidly 
as.  leaving  the  entering  ends  projecting  aa 
Then  mounting  the  complete  shell  reamer 
milling  cutter  grinder,  we  ground  it  to  size, 
as  yon  would  any  long  mill.     When  it  gets  dull  or 
'-   ,  by  forcing  each  cutter  slightly  further 


HEW  AUTOMATIC  FIRE-AL 

ANEW  automatic  fire-alarm,  baaed 
i 


n  plain  paper,  by  which 
Tory  beautiful  results  could  bo  obtained.  To  attain 
the  best  results,  a  negative  ia  needed  which 
possesses  considerable  "anap,"  aa  it  it  technically 
termed,  and  this  pyro.  and  by droxylamine  developer 
produces  the  best  negative  for  making  the  prints 
of  any  developer  that  I  have  yet  used.  The  con- 
trast) of  light  and  shade  are  beautifully  brought 
out,  and  while  perfectly  elear  are  still  soft  and 
pleasing. 


u  adjustable 


SOMETHING  ABOUT  REAMERS.' 

THE  article  (on 
"Reamers,"  b; 
introduced  a  subjeot  we  have  not  a  very  extended 
knowledge  of,  but  one  thing  I  think  we  are  l" 
■greed  on  it,  that  it  ia  a  practical  impossibility 
maintain  sizes  of  holes  within  a  r--rt  • — "— 
ordinary  oast  iron,  with  a  solid 
reamer  ;  at  least,  we  have  found  it  au.  i  nave,  m 
consequence,  been  forced  to  try  and  find  soma  way 
to  keep  oar  sizes  mors  nearly  uniform  than  we 
were  able  to  with  solid  reamers,  and  the  only  per- 
fectly satisfactory  way  I  havs  BO  far  found  for 
producing  a  lin.  hole  1  tin.  deep  in  a  light  piece  of 
oast  iron  ia  to  bore  and  ream  the  hole  about  ■Otiain.. 
under  aize,  then  place  on  mandrel  and  finish  outside, 
roughing  off  the  ends  ;  then  to  grind  ths  hole  with 
a  small  emery  wheel  in  our  Brown  and  Sharp- 
Universal  Grinder  to  s  solid  gauge,  and  than  to 
square  off  the  ends  to  length  in  the  lathe ;  this  is 

We  have  a  number  of  pieces  requiring  a  1  Jii 
it  3in.  deep,  going  through  tbe  piece,  an 
'ary  limited  nae  of  onr  solid  reamer  w 
ble  to  use  it  longer  because  of  its  escessiv 
wear.  To  get  the  last  of  the  holes  to  tbe  siie  ol 
the  first  onee  near  enough  for  this  work  we  resorts 
to  tbe  expedisut  of  shimming  np  with  a  stick  an 
pieces  of  tissue  paper,  and  so  managed  to  get  ooi 
some  29  or  30  pieces.  This  is  a  vary  short  life  ft- 
a  eolid  reamer,  bnt  we  did  not  allow  -00  lin.  varin 
tlon  in  size.     We  then  purchased  some  adjustabl  - 

»  Br  0.8.  BMACB,  la  Anuria*  jTecMtuf. 


tool  makes  do  not  look  like  a  gun 

,   ire  as  good  as  are  commonly  made. 

In  grinding  one  of  these  reamers  you  may  have  the 

unexpected  happen,  and  very  unexpectedly,  too. 

* "  at  onee  the  wheel  will  apparently  jump  into 

cutter,  and  the  temper  is  drawn,  both  in  the 

ter  and  yourself;  the  cutter  will  he  found  to 

■o  pulled  out  of  the  shell.    Wnen  you  get  the 

ter  out  to  rehardsn,  the  nice,  straight-lapped 

back  will  be  found  quite  rounding.     I  resolved  to 

straighten    it    when    rehardening,   got  it  he -*-J 

looked  for  bend,  it  was  all  straight  again  of  i 

Just  why  these  bends  stay  and  leave  as  they  i 

'  l  fact,  why  they  come  as  they  do,  I  cannot  I 

itisf sctorily  explain ;  but  this  is  our  exporter 


Pic.  2 


chamber  ben 

This  closes  an  electric  circuit,  which  ril 
and  operates  an  indicator  in  the  usual  t 
The  Eitarician. 


A  Trick  with  Figure*.— The  folios 
uetioal  trick,  from  La  Xiuurt,  »1  thong. 
nay  be  revived  for  the  benefit  of  tho 

{□acquainted  with  it.  It  never  /ails  t 
bose  who  do  not  understand  it.  Tell  i 
elect  any  even  number  of  figures.  an< 
etting  you  sea  them,  to  write  them  .low 


PERKINS'    DRAW-KNIFE  CHAMFER 
GAUGE. 

THIS  tool,  Which  is  made  by  H.  H.  Perkins, 
Kewanee,  Illinois,  prevents  the  knife  from 
drawing  into  the  work  and  spoiling  it.  It  oan  be 
set  to  any  width  of  chamfer  in  a  moment,  and 


appreciate 
leed  of  gaui 


once.    With  this  tool  there  la  no 
and  henoe  there  will  be 
work  to  be  planed  out. 

Ths  manufacturer  of  this  tool  claims  that  with  a 


rcjec' 


space 


cupie 


ist  be  left  blank  or  shown  by  s 
impls,  1708S-7.  Putting  on  an  inspu 
w  assert  that  the  figure  omitted  is 
ifer,  you  can  let  the  person  subtract  r 
im  the  other,  and  then  tell  him  t 
lire  with  ths  sams  ease.  The  trick 
d  the  explanation  of  it  oan  be  under* 
y  who  has  studied  arithmetic.  Te- 
rn tier  and  tho  same  number  reversed  u 
11,  and  their  difference  is  a  multiple  I 
multiples  of  11,  ths  sum  of  the  en 
ual  to  that  of  the  odd  ones,  Applyii 
.mple.    17S8S-7,    and   repra 


.  .  simple  mental 
c  —  6.  Where  the  number  of  D» 
it  is  an  even  one,  tbe  sum  of  the 
irsa  will  equal  tbe  sum  of  the 
,ree,  and  so  on.  Proceeding  with 
which  ia  a  multiple  of  '.',  to*  i 
imuet  itself  be  a  multiple  of  9.  ' 
lie,  1-8169  and  adding  ths  figures, 
t  aa  this  u  not  a  multiple  of  ?, 

to  obtain  the    multiple,  and  is 

rejected. 

:A1UTIME  canal  across  Italy hbst 


The  canal  would  si 


bstween  the  eastern 


d    greatly  hsasw 
U.ILH   7 


H.T  6,1888. 
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SCIENTIFIC    NEWS. 

appears  that  the  small  planet  aunounoed 
as  a  discovery  by  M,  Borreliy  on  May  13  is 
tieal  withSirona  (So.  116),  discovered  by 
T.  C.  H.  F.  Peters  in  1871.  Dr.  Pali.*'. 
Jt  planetoid  will  therefore  be  No.  278 
r  all. 

lie  annual  meeting  of  the  Marine  Biological 
iciation  was  held  last  week,  Prof.  Flower 
g  in  the  chair.  The  report  of  the  Connoil 
xl  that  the  laboratory  at  Plymouth  [opened 
Saturday)  ia  praotically  complete,  with 
A  stocked,  a  good  library,  and  Messrs.  Cun- 
:Uam  and  Woldon  already  doing  useful 
s— the  one  investigating  the  life-history  of 
food  fishes,  the  other  studying  the  crns- 
*.  of  Plymouth  Bound.  It  Is  hoped  that 
a  the  irnportanoe  of  the  laboratory  is  re- 
used the  income  of  the  association  will  be 
iilerably  increased,  and,  in  particular,  sub- 
>tions  arc  desired  to  parohaae  a  small  steam 
si.  Dr.  John  Evans  proposed,  and  Mr.  P. 
p  seconded,  a  vote  of  thanks  to  Prof,  Roy- 
keater,  for  his  assiduous  labours  in  oon- 
ion  with  the  association.  The  Marine 
Dgical  Laboratory  at  Plymouth  was  form- 
opened  on  Saturday  last.  Jt  has  been 
ted  at  a  cost  of  £12,000.  The  Government 
i  a  subsidy  of  £.*i00,  and  the  total  annual 
me  of  the  establishment  is  about  £900. 
le  Geolog-ists'  Association  propose  an  in- 
Ming  excursion  for  the  month  of  August, 
ag  about  a  week.  The  starting  point  will 
iloucester,  whonoe  the  party  will  visit  the 
let  of  Dean  coal-fields,  the  Kbiutic  beds  at 
tbury-on- Severn,  and  the  Silurian  rocks  of 
Hill.  The  Valley  of  the  Wye  between 
lond's  Yat  and  Chepstow  will  be  explored, 
then  starting  from  Cardiff,  the  coal-field 
South  Wales  will  be  examined,  with  the 
itio  beds  at  Ponarth,  and  the  Silurian 
riot  round  Uek.  Altogether,  an  instructive 
enjoyable  trip. 
io  plague  of  caterpillars  on  the  oik-trees 


»  be  c 


>  this 


mtry, 


igh  tho  larva;  are  rather  oaprioionsin  their 
Jits.  Dr.  Emit  Deckert  says  that  the  fine 
i  in  the  Thiergarteu  of  Berlin  have  been 
nt  completely  stripped  of  their  leaves, 
ie,  strange  to  say,  those  of  the  Zoologioal 
len  close  by  hive  been  left  comparatively 
inched. 

irious  statement*  are  madu  abont  the 
tograph  in  the  dally  papers,  not  the  least 
ins  being  the  delusion  that  it  ia  a  piece 
ilectrical  apparatus.  It  is  stated  "on 
ority  "  that  several  instruments  will  reach 
country  in  a  few  weeks,  and  that  they  will 
Uced  at  the  disposal  of  the  Press  first,  and 
,  be  handed  over  to  tho  scientific  and 
led  societies.  It  is  not  easy  to  understand 
the  phonograph  can  be  a  commercially 
sasful  or  even  unef ul  apparatus,  for  written 
mnmcationa  munt  be  of  more  value  than  a 
logram  in  wax,  which  requires  a  special 
watas  to  reproduce  the  communication 
gated  on  its  surface. 

Ith  reference  to  the  Dr.  Mann  Lectures  on 
'Protection  of  Buildings  from  Lightning," 
ered  by  Prof.  Oliver  J.  Lodge  befure  the 
ity  of  Arts,  many  of  onr  readers  will  be 
to  learn  that  the  lectures  will  shortly  be 
iihed  (with  additional  matter)  in  book 
,  by  Messrs.  Whittaker  and  Co.,  of  White 
-street,  Paternoster-square,  B.C.    The  wort 

be  published  with  the  approval  of  tho 
*y  of  Arts. 

■onversoziono  of  the  Royal  Geographical 
ty  was  held  last  week,  when  photographs 
(ictures  illustrating  the  people  and  soenery 
lerent  parts  of  the  world,  portraits  of  all 
sat  presidents  of  the  society,  and  curioei- 
weapons,  and  ornaments  of  various  savage 

were  on  exhibition  during  the  evening. 
I.  O.  Forbes,  the  New  Guinea  explorer, 
ilted  by  the  aid  of  the  limelight  a  number 
swb  taken  by  himself  in  New  Guinea.  Mr. 

Haokinder,  of  Oxford,  exhibited  a  series 
►out  GO  types  of  soenery,  with  maps  and 
■ams,  and  Mr.  Freahfield  showed  a  series  of 
i  of  the  Caucasus  taken  by  himself  last 


attention  to  the  fact  that  several  simples  of 
the  so-called  "  imitation  Indian  muslin  "  which  ' 
have  been  submitted  to  him  were  found  to  be 
highly  charged  (forauch  articles)  with  arsenic. 
Mr.  Stokes  says   ■'  that  the    presence  of  this 

Eoison  ia  injurious,  even  when  apparently  well 
xed  in  the  fabric,  is  shown  by  the  fact  that 
one  sample  was  brought  to  me  because  some  six 
or  eight  work-girls  at  a  milliner's  were  all 
taken  ill  with  the  wall-marked  symptoms 
of  arsenical  poisoning.  These  workers  are 
especially  liable  to  suffer,  as  the  work  must  be 
brought  oloae  to  their  months  in  warm  room*, 
where  occasionally  hot  irons  are  used  to  press 
the  material.  Even  when  sent  home  to  the 
purchaser  there  is  great  danger  from  such 
material  nsed  as  dress  or  curtains.  The 
Legislature  should  prohibit,  as  is  done  in  some 
foreign  coantries,  the  use  of  poisonous  colours. 
Meanwhile,  the  drapers  should  demand  a 
warranty  from  the  manufacturer  that  colours 
such  as  those  produced  from  arsenic  are  not 
sold  to  them.  The  general  public  rarely  oars 
to  go  to  the  trouble  and  expense  of  an  analysis 
until  some  mischief  comes  home  to  the  in- 
dividual." 

Mr.  W.  Noel  Hartley,  F.C.S.,  has  commani- 
aated  to  the  Chemical  Society  an  interesting 
note  on  the  synthesis  of  salicylic  acid. 
Specimens  prepared  by  Kolbe's  process  and 
from  oil  of  winter-green  were  carefully  re- 
crystallised  and  examined  by  means  of  the 
spectrum.  They  were  found  to  give  identical 
series  of  photographs,  and  the  same  curve.  It 
may  therefore  be  presumed  that  they  possess 
similar  properties,  and  that  they  would  give 
the  same  results. 

Naphthaline,  the  source  of  so  much  trouble  to 
gas  companies,  has  already  been  extensively 
used  for  many  purposes  ;  bnt  it  seems  now  that 
it  is  a  valuable  drug  in  treating  oases  of 
dysentery.  It  has  been  employed  for  some 
tune  in  treating  the  summer  diarrhcea  of 
children,  and  other  intestinal  disorders  depend- 
ing for  their  causation  probably  on  the  pre- 
sence of  microbes  ;  bnt  according  to  a  Russian 
doctor,  he  has  found  injections  of  the  drug  very 
useful  in  cases  of  dysentery  amongst  adults. 

For  many  years  it  has  been  stated  that  an 
electric  current  would  be  found  useful  in 
"  ageing  "  whisky  and  maturing  wine,  and  the 
fact  has  been  established  by  trial.  An  Italian 
savant,  Signor  Mengariui,  has  published  the 
results  of  his  experiments  in  the  maturing  of 
various  samples  of  Italian  wines  by  passing  a 
current  equal  to  about  four  amperes  through 
them.  Probably  the  passage  of  the  current 
destroys  the  Mycoderma  oceti,  for  although 
some  acetic  acid  was  found,  a  bouquet  was  im- 
parted to  the  wine,  and  rapid  maturation  was 
brought  about. 

The  famous  series  of  water-colour  drawings 
of  shells  known  to  concbologists  as  ■'  Gibsone's 
couches"  will  probably  be  purchased  and  pre- 
sented to  some  suitable  institution  in  Now- 
castle-on-Tyne,  as  the  Mayor  and  Archdeacon 
Martin  have  taken  the  matter  in  hand.  Mr.  G. 
Gibsone  was  an  architect  who  erected  and 
managed  the  first  iron  furnaces  on  the  Tyne — 
those  at  Lemington  —  and  he  devoted  his 
leisure  to  tho  study  of  shells.  The  drawings 
are  on  nearly  2,000  separata  sheets,  and  contain 
ounsidcrubly  over  7,000  delineations  of  11,025 
varieties  of  the  Te»ac<;r. 

What  can  be  done  by  the  gentle  pressure  of 
a  little  competition  is  just  now  being  shown  in 
the  railway  world.  The  Continental  service  of 
the  L.C.  and  D.R.  is  now  being  done  at  a  saving 
of  twenty  minutes,  owing  to  the  opening  of  a 
new  bridge  at  Boulogne,  which  reduces  the 
distance  between  Calais  and  Paris.  The  Flying 
Scotchman  commenced  this  week  to  run 
between  London  and  Edinburgh  in  eight  and  a 
half  houra,  and  on  the  Qrst  day  ran  well  within 
time.  The  booked  speed  is  about  41111  miles  per 
honr  for  the  whole  journey,  the  fastest  bit  on 
the  Esst  Coast  route  being  from  York  to  New- 
castle, S3)  miles  in  37  minutes.  A  little  more 
competition  between  the  lines  running  sonth  of 
London  would  be  to  tho  advantage  of  the 
public,  and  probably  also  to  the  ultimate  ad- 
vantage of  the  companies  which  show  the  most 
enterprise. 

Sugar  refiners  are,  it  seems,  in  the  habit 
of  using  ultramarine  to  destroy  the  faint 
yellow  tinge  in  the  crystallised  product,  a  foot 
brought  ont  by  M.  Bornouvin,  by  his  endeavours 


to  discover  the  reason  why  syrup  of  ether,  after 
standing  for  a  long  time,  deposits  an  int*nse'y 
blue  precipitate. 

It  may  interest  some  of  our  readers  to  know 
that  we  illustrated  the  Watkins  range-finder 
in  No.  051,  so  long  ago  as  Sept.  14,  1877.  The 
Government  offloials  have  only  recently  dis- 
covered its  merits. 

Saccharin  is  now  recognised  in  France,  and 
the  Conncil  of  Hygiene  and  Salubrity  are 
considering  what  is  to  be  done,  as  the  new 
sweetener  is  being  extensively  nsed,  the  in- 
creasing demand  lowering  its  price  on  account 
of  the  large  scale  of  manufacture. 


LETTERS  TO  THE  EDITOR. 


ir  of  llu  Jaiut,  a 

I  would  BSTa  averjou  wills  what  ha  knows,  and  si 
i;h  u  ho  kngws,  bat  no  nun  ;  and  thai  not  la  Dili  do)  J, 
Id  all  other  lobjecte  ;  For  tuob  a  person  mar  have 
i«  partlonUr  knowlrvlgn  and  erperlanai  at  the  SStan 
.nob  apsrsas  or  each  a  1  oantala,  that  ae  to  oSher  things, 
'  m  what  evsribodr  dMs,aDd  jet,  Io  oast) 
little  plttonoe  ol  Us.  will  undartaks 
bod;  ol  phjiioks, »  vlos  baa  whsaas 
a  ilsrlvi  Iholr  original."    Jfoolrioa.'i 

JUPITSaV 

[■J*JSS.]—  REPsaitiNO  to  the  letter  of  Fred, 
Win.  Nam  in  the  "  K.  M."  of  Jons  lit,  I  may  men- 
tion that  with  my  Sin.  achromatic  iu  May  lost  I 
saw  Jupiter  in  lite  same  field  with  jl  Soorpionis, 
and  vary  near  it ;  and  on  the  next  night  In  the 
lame  field,  but  further  off  from  the  star. 

It  will  be  interesting  to  watch  Jupitsr,  aftsr  re- 
trogression, on  its  return  tu  the  star,  whioh  will 
happen  about  10  Sept..  aooording  to  WMtaktr, 
page  47.  Tin  proximity  scold  be  found  mora 
eloeely  in  tbe  Xttuticat  Alwaac.  Mors  will  also 
bs  then  in  the  same  neighbourhood. 

Charles  North. 

Hough  am,  Norfolk,  June  30. 

ON   THE    DIAMETER    OF    THH   FIXED 
STAHa 

[-28113U  ]— I  wish  to  thank  "  A  Fellow  of  the 
Royal  Aitruiiomicel  Hucuty,"  who  answered  my 
query  respecting  the  above.  As  there  appears  to 
lie  no  method  known  of  obtaining  the  diameter  of 
tho  fixed  atari,  the  way  ie  open  fur  my  suggestion, 
whioh  I  submit  for  the  opinion  of  practical 
astronomers.  1  think  I  am  right  in  theory,  bnt  the 
difficulties  in  the  way  of  its  accomplishment  may 
be  too  great.  The  rays  uf  light  which  oome  to  us 
from  tbe  fixed  stars  must  be  regarded  as  parallel. 
The  stars  have  no  apparent  diameter  in  consequenee 
of  their  remoteness,  therefore  angular  measure- 
ment is  not  possible.  We  can  imagine  the  exist- 
ence in  spaoe  eurroundiug  every  star,  countless 
bandies  or  cylinders  of  parallel  rays  of  light.  Our 
aim  in  attempting  to  measure  tbe  diameter  of  a 
star  must  be  to  find  the  tbiokneas  of  on*  of  these 
bundles  or  cylinders,  which  found  will  obviously 
correspond  with  the  diameter  of  the  star.  The 
way  I  would  suggest  to  do  this  ia  to  utilise  the 
motion  of  the  earth  in  its  orbit  round  the  sun.  A 
long  tube  or  telesaopemuet  be  painted  in  the  direc- 
tion of  the  star  whuie  diameter  ws  wont  to 
'    bs  kept  parallel  by    suitable 


ould  have  U 


s  first 
e  kept  ii 


I  s 


1  very  li 


tottH 


:ately    accomplished,    then    i ...     . 

s>  at  one  certain  point  in  its  orbit  the  star 

will  Leave  the  Held  of  vision.  The  point  in  the 
earth's  orbit  where  obssrvation  commenced,  and 
the  direction  iu  relation  to  tome  fixed  line  from 
earth  to  eun  inuit  be  noted,  alao  ths  point  where 
too  star  leave)  the  field  uf  vision.  Then  the 
distance  betweeu  ths  parallel  lines  from  the  star 
passing  through  these  two  points  will  bs  the 
diameter  of  the  star.  Oapellsv. 

THI  FATAL  THIHTBBV. 

[28310.]— IS  the  "Ms,  or  eomewhere  between  «0 
sad  30  years  ago,  thereoiined  together,  on/oar  con. ' 
■ecuilre  Christmas  Days,  thirteen  persons,  consist- 
ing of   the  following  individuals:— Grandmother 


■NGLIBH  MBOftAMIO  AND  WORLD  OF  BOIRMOEt  Vo.  1£15.  Jtn.T«i 


(an  octogenarian),  father,  mother,  their  six  chil- 
dren, and  four  orphan  cousins  (one  consumptive). 
Of  these  there  are  now  living  ten  ont  of  the  thir- 
teen—viz.,  the  mother  (now  an  octogenarian),  the 
aix  children,  of  whom  I  myself  at  56  am  one,  and 
three  of  the  oouiins— the  deceased  being  the  grand- 
mother, the  consumptive  cousin,  and  the  father  at 
the  ripe  age  of  77. 

So  much  for  the  ridiculous  superstition  about  a 
fatal  thirteen.  F.  Gh  L. 

GENESIS  AND  ITS  MEANING. 

[28941.]— "SATINR"  (letter  28871)  is  wrong  in 
assuming  that  I  intended  to  express  myself  as  a 
believer  in  original  sin.  I  meant  only  to  define 
the  term  to  the  best  of  my  knowledge,  according 
to  the  doctrine  of  the  Church.  Perhaps  I  should 
have  been  a  little  more  correct  had  I  called  it  by 
another  and  equally  familiar  name — the  Fall  of 
Han.  However,  the  two  doctrines  are,  if  not 
exactly  the  same,  intimately  associated. 

And  now  for  a  few  words  in  reply  to  "  E.  L.  G.'s  " 
remarkable  letter  (No.  28914).  The  writer  asks 
whether  many  Englishmen  have  a  chance  of  reading 
the  Bible  in  a  common-sense  way  ?  I  should  say 
most  certainly  they  have,  just  as  any  person  fairly 
educated  can  read  a  history  of  other  (not  neces- 
sarily sacred)  supernatural  events,  provided  it,  like 
the  Bible,  is  printed  in  English.  I  am  not  now 
touohing  on  those  difficult  questions,  the  Divinity 
of  the  Bible  and  the  aocuraoy  of  our  English 
translation.  If  "  no  scholar  will  honestly  "  allow 
me  to  "  assume  that  Genesis  is  quite  *  fairly  trans- 
lated,' "  then  the  best  thing  for  me,  and  thousands 
like  me  (who  have  read  the  Bible  carefully,  but 
have  no  knowledge  of  Hebrew),  is  to  put  the  Dook 
aside  as  untrustworthy,  at  least  in  many  important 
parte.  Still,  your  correspondent  must  admit  that 
men  acquainted  with  Heorew,  conscientious  men, 
and  men  of  no  little  learning,  were  employed  on 
the  translation  of  the  early  portion  of  the  Bible. 
Why,  then,  am  I  to  suppose  those  men  wrong  in 
the  meanings  they  gave  to  words  and  sentences, 
and  a  E.  L.  G."  (or  his  authorities)  right  ? 

More  than  one  of  your  correspondents  blame  me 
for  introducing  religious  doctrines  in  my  letter, 
regarding  the  meaning— whether  singular  or  plural 
—of  the  name  "  Adam."  However,  as  "  E.  L.  G." 
—who.  I  venture  to  think,  lives  in  a  glass  house — 
now  "drags"  into  the  discussion  some  remarks 
respecting  the  seventh  day  as  a  day  of  rest,  but 
which  he  seems  to  consider  is  not  yet  over,  I  think 
I  may  be  allowed  to  say  this  much : — The  idea  of 
God's  ever  resting  — the  word  "  rest"  implying,  as 
it  surely  does,  a  state  of  inactivity,  if  not  of  actual 
weariness — appears  to  me  quite  as  incompatible 
with  our  human  conceptions  of  the  Deity  as  the 
Ruler  of  the  universe,  as  does  the  Mosaic  account 
of  man's  fall  and  the  ourae  which  followed  it  with 
our  conception  of  God's  perfect  justice. 

In  conclusion,  permit  me  to  state  that,  although 
I  cannot  agree  with  a  large  number  of  thinking 
men,  many  of  whom,  no  doubt,  have  given  more 
attention  to  the  Bible  narrative  than  I  have,  as  to 
the  correct  interpretation  of  much  of  the  book  of 
Genesis.  I  am  no  scoffer  at  the  opinions  of  those 
who  differ  with  me  when  I  believe  their  opinions 
to  be  honest  and  sincere. 

Charing.  J.  B.  C. 

A    PBOTEST. 

[28942.] — Is  there  any  reason  why  Churchmen 
wno  do  believe  the  supernatural  truths  which 
they  profess  to  believe  are  not  allowed  to  enjoy 
your  news  of  mechanical  art  and  physical  soienoe 
without  being  annoyed  week  after  week  with  sneers 
at  their  religious  convictions  ? 

I  venture  respeotfully  to  submit  that  the  pro- 
vinces of  natural  and  supernatural  knowledge  are 
at  present  wholly  distinct,  and  that  your  columns 
should  not  be  made  a  medium  for  shallow  attempts 
to  discuss  the  bearings  of  shallow  science  and 
shallow  theology  upon  one  another,  still  less  for 
little  onslaughts  on  revealed  religion. 

B.  Oompton 
(late  Vicar  of  All  Saints',  Margaret- street). 

10,  Mansfield-street,  W. 

A  STABTLBB. 

[28948.— A  SCIENTIFIC  paper,  June  8,  printed 
some  remarks  that  may  perhaps  interest  and 
startle  the  unmatheniatit-al  readers  of  the  "  E.  M." 
The  question  was  asked,  "How  much  further  does 
the  outer  handle  of  one  of  the  carriages  of  an 
'inner  circle'  train  travel  in  one  journey  than  the 
inner  handle,  the  circumference  of  the  circle  being 
18$  miles,  and  the  handles  being  9ft.  apart  ?  "—and 
the  reply  given  was,  u  A  little  reflection  shows  thut 
the  eiroumferenoe  of  the  circles  hae  nothing  to  do 
with  the  problem  (unless  they  are  several  thousand 
miles  in  diameter) ;  the  difference  will  always  be 
the  circumference  of  a  circle  whose  radius  is  9ft." 

If  the  earth  were  a  plane  there  would  be  no 
occasion  for  the*  qualifying  clause  in  parentheses. 
For  the  difference  between  the  circumferences  of 
any  two  circles  is  invariably  equal  to  the  circum- 


ference of  a  third  circle  whose  radius  equals  the 
difference  between  their  radii.  Owing,  however,  to 
the  globular  form  of  the  earth,  the  difference 
between  the  radii  of  the  two  concentric  circles 
would  not  equal  the  distance  between  the  handles, 
if  the  eireles  were  very  large.  As  an  example  of 
ciroles  we  may  take  any  two  oiroles  (or  "  parallels  ") 
of  latitude.  Near  the  poles,  where  they  are  very 
small,  their  distance  apart  is  very  nearly  equal  to 
the  difference  between  their  radii.  But  suppose  it 
were  possible  for  a  train  to  travel  round  the  world 
exactly  on 'the  Equator,  the  two  handles  would  then 
travel  exactly  the  same  distance.  7.  S.  S. 


PBOBLEM  IK  MAXIMA  AND  MINIMA. 

[28944.]— Itf  answer  to  "  M.I.C.E.,  Bath,"  I  send 
my  solution  of  the  problem  he  proposed  in  letter 
28876. 

The  figure  is  a  half-plan  of  the  Circus,  O  B  and 
O  A  being  B  and  r  respectively.  The  concentric 
ciroles  passing  »  inclose  a  circular  element  of  area. 


Take  0*««  zy  so  that  the  breadth  of  this  element 
is  A  x.  Thus  the  area  of  the  whole  circular  ele- 
ment ==  2  x  x  &  x.  Now  the  intensity  of  light 
varies  inversely  as  the  square  of  the  distance,  and 
directly  as  the  sine  of  the  angle  of  incidence. 

Thus  =— - — ; —  represents  the  quan- 

h*  +  x*    y  (**  +  A*)      r  n 

tity  of  light  falling  on  eaoh  superficial  unit  in  the 
ring  element.  The  constant  C  connects  the  inten- 
sity with  the  actual  quantity  of  light  falling  upon 
a  unit  of  area ;  but  with  the  value  of  C,  however, 
we  are  not  at  present  concerned. 
Hence  the  measure  of  light  falling  upon  the 

ring  element  is  2  n  C  A  —  — -  - 

(A'  +  *')* 
Integrating  this  last  to  include  whole  surface  of 
road,  we  have 

R 

2  7T  C  A  f    Xdx    ,>i2  7r;CA  f -tttAt-t, 


it-**    l, 


V(Aa  +  R2)J 

The  indefinite  integral  is  -  (A*  4-  a*)"*' 
The  quantity  A,  which  has  hitherto  been  con- 
sidered constant,  now  becomes  a  variable,  and  we 
require  to  know  what  value  of  A  makes  the  above 
integral  a  maximum.  That  value  of  A  by  the 
principles  of  the  differential  calculus  is  to  be 
found  from  the  equation 

±|___* _*_   X  =  o 

dA  I  v^A*  +  r*)        j/(A*  +  B»)  f 


A* 


(A*  +  r*)*         (A*  +    r»)J  (A*  +  R*)i 


A* 


r» 


R» 


(A*  +  R*):i 


(A*  +  r2)2        (A8  4-  R»)« 
r*  (A»  +  Ry  =  R*  (A*  +  r*)3 
Take  cube  root — 

ri  A2  +  r*  R*  =  Rl  A*  +  R5  r3 
Whenoe 

R»  r§  -  Ri  r*        (Br)*  (R*  -  r*) 


A* 


Ri  -  r*  Ra  -  rJ 


Thus  the  required  height  is 

(Rr)* 


R*  +  r'i 


Portsmouth. 


<v/(R5  +  '*) 


A.  M. 


[28945  ]— AS  "  M.I.C.E.,"  letter  28876,  has  asked 
for  an  opinion  as  to  his  result,  I  offer  as  follows : — 
Let  M  P  be  the  height  of  the  pole  upon  which  the 
light  is  suspended.  P  R  and  P  r  the  lines  drawn 
from  P  to  the  sides  of  the  road,  as  in  his  figure. 
Then  the  quantity  of  light  received  by  the  road 
varies  as  the  angle  R  P  r,  and  is  a  maximum  when 
this  is  so.   The  instruction,  therefore,  is :  Describe 


a  circle  passing  through  R  and  r,  and  ti 
pole.  The  point  of  contact  will  be  to 
required. 

This  he  will  easily  see  without  the 
calculus,  by  means  of  the  propositio: 
angles  in  the  same  segment  of  a  circh 
For,  by  help  of  this,  it  is  evident  that 
from  any  other  point  in  the  pole  wi 
less  angle  than  do  those  drawn  from  t 
contact. 

Also,  since  M  P  touohes  the  circle, 
cuts  it,  the  square  of  M  P  is  equal  to  tl 
M  RMr.  (Euclid  III.  36,  which  givei 
of  MP.) 

There  is  certainly  a  fallacy  in  the 
that  y/-  4  =  2  (letter  28878),  as  the 
peots.  These  quantities  are  nndoubte 
them,  fourth  roots  of  16,  and  the  reaaoi 
letter  implies  that  because  they  are  ac 
therefore  be  equal.  +  a  and  —  a  are  b 
roots  of  a» ;  but  they  are  not  therefore 

I  hope  presently  to  have  a  few  won 
subject  to  which  "  M.I.C.E."  invitee  a 
page  376. 

[28946.]  —  Referring    to    the 
"Maxima  and  Minima"  (28876,  p.  37< 
that  your  correspondent "  M.I.C.E. '  calls 
A  somewhat  similar  case  occurs  in  V 
44  Diff.  Calculus." 

If  0  be   the  angle  which   one  of  t 


LIGHT  J  .. 


4 


f^ffl ';/  V/lpf) ///£■' '*}",■  !jj[±;i_ ! 


light  makes  with  the  centre  of  the  roa 
the  degree  of  illumination  will  vary 

sin.  9  and  inversely  as  p" ;  but  sin.  0 


h1  +  r-,  /.  sin.  0 


yfh*  +  r*  ' 


must  be  a  max.,  or  taking  the  log.,  tl 
log.    A  -  ij  log.  (Aa  +  r»)  moat  be  a 

u  =  log.  A  -   ij  log.   (A*  +   r*),  thei 


and  as 


3  7/ 

r*  't  A2 
du 


r3  _   2'i* 


dh 


: ---.  Wh.    =   0.  Win 

A(#-»  +  Ay 

passes  through  +  o  —  the  v 


function  is  then  a  max.,  which  is  what  1 
How  would  this  do  ?  Stud.  I: 

Aberdour,  Fife,  June  25th. 


MATHEMATICAL   PUZZLES   A 


[28947.]— OUT  of  the  six  expressions 
gives,  on  p.  371  as  being  equivalent,  01 
three  are  so.  y/  —  4  =  (—  4) J  ■■  (  —  - 
pressible  by  2  yj  —  1 ;  but  by  no  means 
into4-v/(  —  4)*,  nor  into  4yl6,  which 
over,  is  =  16,  not  as  he  says  =  2.  Th 
"  puzzle,"  therefore,  is  a  mare's  nest, 
about  a  mistake,  cither  mine  or  the  p 
p.  272.  The  two  acute  angles  of  ' 
triangle  were  meant — one  having  its  t 
cosine  equal,  the  other  its  sine  and  cota 

This  problem  of  inclosing  a  completi 
the  minimum  slope  lines  was  not  near  1 
likely  to  be  attempted,  "M.I.C.E."  n 
that  of  inclosing  a  hemisphere  tomb  ( 
Buddhists  call  a  "  Dagoba'  )  by  apyr 
minimum  solidity,  and]  &l*o  minium  su 
pyramid  to  do  this  was  half  a  regular 
like  half  a  crystal  of  alum,  all  who* 
equilateral,  and  the  angle  of  every  edgs 
that  the  slope  of  a  face  to  the  horizc 
half  this,  or  54°  44'.  This  was  in  my 
p.  353,  misprinted  509  41'.  There  seen 
Grimthorpe  said,  no  approximation  in 
pyramid,  to  this  50°  44';  indeed,  oiuj 
within  23  or  3'  of  it — namely,  the 
44  M.I.C.E."  quotes  from  Fergusson  as 
slope  of  the  two-storied  Daahoor  pyra 
the  builders  everywhere  showed  ahil 
accurate,  even  to  single  minutes,  and  \ 
though  right  enough  in  this  one  aa, 
original  authority ;  nor,  I  must  warn  **- 
at  all  trustworthy  elsewhere.  Mores 
correspondent  has  mistaken  this  pps 
second  at  Dashoor,  for  the  one  I  itfsnta  1 
as  "  the  great,"  and  (p.  331)  "tie latest 
place;  also  the  second  of  all  pyiswei 
of  base,  though  third  only  in 


1 

1 


S.1888, 
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'    authorities   to   be   taken  (instead 
for      ill      pyramid     dimension*     L__ 
kt  work  (1810)  and    Flinders  Petrie 


'.sndard  H  perhaps    the  most  noon: 
intries  could   to-day.     All  slopes  « 
simple    numbers    for    base 


r,  but  si 


■h  that  the  hypotenuse  wai 
ib    iu    iu.1    single    case     of     the   mat 
ramid,  whole  ban  width  waa  420  eubita, 
and  therefore  slope  280  <inc(,  Psrring 
tha  angle  as  43*  36'  11",  which 
bo-e  commenlurabli 


ictusl  elope,  tha  only  one  approximately 
1  think  intended  to  be  identical),  beiog 
one  of  the   neighbouring   two-atari'--1 
it  "M.I.C.B."    bai  quoted  from  Fi 
[',  which  ia  certainly 

other   extn -1- - 

ropor  (or     .__       _ 

rliontai  to  two  vertical  (or  63 
brick  pyramid!  of  H.wara;  the  only 
on  inundated  or  cultivable  ground, 
were  doubtless  the  two  Herodoti 
with  hugely  exaggerated  dimensions)  r 
i  lake  Muirii,  bearing  statues  of  tl 
d  his  wife.  When  "  M.I.C.B."  mentioi 
on  pyramid  aa  itceper,  he  goal  from 
rsmida  to  those  now  oiled  "Maitaba 
bnilt  by  a  nest  of  enclosing  walls,  ail 
:  same  uniform  batter  aa  the  tombs 
it  aba— namely,  one  horizontal  to  fonr 
approximately  7G'.  Nothing  ii  with:: 
reea  of  hii  7u"  32',  the  edge-angle  of 
rahedron,  or  enpplemeat  to  that  of  th 


i  put  lie  of 

1  four-dimaniioual  ipace,"  1 

le  it  wai  t 

ggett:d  to  me  Ions  before 

at  church   (Bph.iii.  18).    Of  course,  it 

1  ''depth  and  height'1  were  In  Si.  Paul's 

i  well  as  on 

a,  only  una  dimeniion  diSer- 

■d,  but  he  w 

uuld  nut  have  used  the  font 

to  express  o 

remind  ns  that  the  Creator 

*rt  in  Himsi 

If  or  in  anything  lie  may 

create   by  J 

mitt  He  haa  placed  iu  out 

lsewhere    th 

e  tame  author  calls  length 

i    "puzzle.1 

When    the  tint  creatures. 

«  and  the 

larth-stuil,"  or,  aa  I  woulc 

Jy,  "  that  w 

lich  is  the  two  skies,  am 

is  the  earth 

"  both  of  theae,  which  were 

utd  aa  creatures.    Space,  no 

stuff"  or  creature,  and  any 

of  tha  num 

1c  might   at   easily    hare   willed   the 

pace,  or   t 

e,  to  be  of  ii 

dimeniions  aa  He  might  an 

'  fall  ;i  feet  tbe  Grit  second  inltcad  of  ! 
Oliphant,  in  hit  "Scientific  Keligiui 
iwedenborg,  he  baa  been  shown  ■  world 
e  is  "  neither  space  nor  time,  but 
iraoce  of  both.     While  human  geometry 


>BATH  PROM  OLD  AOB. 

—Is  Mply  to  a  question  asked  in  letter 

"'"  '"'"    ia  to  the  theory  of 


I,   by  -'Weir. 

y  that  biologiiti 
life,  and  I  s 


(tho. 


spoaking  for  myself  __ 
•k)  niEii  uie  human  body,  and  all 
1  vegetable   bodies,  to  be  made  Up    " 

number  of  very  small  living  uni_,  r. 
;  these  cells  live,  increase,  die.  and  do 
if  the  whole  body  aa  men  live,  die, ,     ' 
k  of  a  nation.     We  find  that  they 
ize,  and  divide  into  several  smaller  pit 
elves,  which  also  grow  and  divide  ag: 


a  cells 


Q  of  s 


i  replaced  by  ot 


ually 


ib  groups  of  tl 


3r  groups, 


supply  hiss 

other  groups  have  various  other  f  unc- 
iform lor  tbe  good  of  the  whole, 
goes,  this  power  of  continued  multipli- 

eat,  and  as  old  age  cornea  on  we  find  it 
lost.     Thus,    when,    through    injury, 

int  of  food,  Ac,  some  groups  die,  then 

'thing  to  ropluce  them,  and  the  work  that 
*  fail  01 


This  leads 


placed.  At  last  the  wants  ul  .__  . 
ire  so  little,  and  the  regenerative 
dividing  np  Into  more  cells  ii  so  lost, 
■  rest  dia  qniqkly,  and  tha  body  is  dead 

lot  make  tints)  go  on  dividing  more  than 


their  natural  number  of  timet  until  yon  fertilise 
one  of  them  (by  sexual  reproduction) ;  then  this 
one  will  begin  dividing  again,  and  go  on  and  form 
a  fresh  body— a  child.  Yon  can  make  them  last 
out  a  bit  by  being  careful,  that  is  all. 

This  is  only  a  very  rough  sketeh  indeed,  and  I 
apologise  for  it,  and  for  my  haste  in  writing. 

Harold  0.  Dixon. 

NO  HOBB  DSATH. 
[28H9.T— ■ TOUR  florrespondent,  "W.  1  W." 
(letter  2S8O0),  may,  or  may  not,  know  that  the 
external  use  of  acetic  acid  for  the  purpose  of 
eliminating  waste  matter  through  the  pores  of  tha 
akin  was  first  practised  to  any  extent  by  Mr. 
Franoia  Contts,  of  Glasgow,  in  I860.  In  the  hands 
of  the  late  lamented  Dr.  Dirk,  of  Edinburgh 
(author  of  that  invaluable  series  of  "Papers  on 
Health"),  aa  also  in  those  of  hia  successor,  Mr. 
Newbigging,  at  the  Seamill  Sanatorium,  many 
vellons  cures  have  been  effected.     The  prior  -'  - 


of  th 


scidtr 


is  this, 


ipplied  to  the  akin  over  a  diseased  , 
healthy  part  of  the  body,  converts  the  waste  organic 
mstter  into  a.  bad-smelling  gas,  which  readily 
escapes  through  tha  pores  in  considerable  quantity, 
and  loon  makes  itself  evident  through  the  medium 
of  the  olfactory  nervea,  whilst  tbe  action  on  the 
living  and  healthy  tissue  surrounding  or  covering 
the  diseased  part  ia  moat  beneficial,  oaneing  in- 
ereaaed  local  circulation  and  vitality,  whioh  is 
-  -'meed  by  tbe  healthy  glow  that  soon  makes  **" 


undergoing  the  acid  treatment 


ippear 

Although  I  am 
myaelf  at  the  at 
legleeted  sprain. 


prophesy  that  it 
during  the  ue 
"  W.  A.  W."  e: 

■ought-for  «  Eli 


[28360.]— »W.  A.  W.'s"   conclusions 
upon  such  obviously  uoaonnd  premises  t 

Of  "Onn"i  ■'  'Q 
ever,  "Edelweiss"  seems  to  think 
thing  in  thsm,  I  may  tell  him  that  soetio  aoid 
used  daily,  as  directed  by  "  W.  A.  W.,"  only  dis- 
solves the  cuticle,  and  is  in  no  way  superior  to 
ordinary  ablutions  >■  practised  by  most  people  who 
have  a  regard  for  their  health,  and  it  very  much 
inferior  to  an  occasional  Turkish  bath.  The  ikin 
is  a  very  important  breathing  organ,  and  the  fatal 
result!  of  ei tensive  burns  or  scaldi 
perimental  effects  of  coating  snimais 
show  that  its  action  ia  essential  to  life.  Hence  the 
importance  of  keeping  it  in  a  clean,  healthy 
dition,  and  tbe  man  who  does  so  will,  en... ._ 
paribm,  lira  longer  than  his  neighbour  who  does 
not. 

In  reply  to  "  Weird,"  physiologists  teach  that  ii 
the  life  of  the  animal  body  there  are  three  periods 
The  first,  the  period  of  growth,  in  which  repair 
exceeds  waste  ;  tbe  second,  commonly  called  thi 
prime  of  life,  in  which  repair  and  waste  are  equal 
and   the   third,  old  age,   in  which  waste   exceed* 

"  W.  A.  W.'s"  theory  presupposes  what  is  not 
the  fset,  that  the  lain  is  tbe  only  excretory 
organ  of  the  hody.    The  lungs,  liver,  and  kidneyt 


onot  apply  aoetio    i 


blich  e: 


and   the    fatal  I 


"W.J 


waste  product,  and  if  that  product  is  not  excreted 
the  animal  forthwith  dies  ;  but  in  any  can  it  must 
die  eventually,  when  repair  ceases  tu  bear  a  suf- 
ficient ratio  to  waste  to  maintain  life. 

Tbe  reason  the  acetic  acid  .removed  the  warts 
from  "  Weird's"  hands  wai  because  of  its  power  of 
dissolving  cuticle,  and  warts  are  only  little  massse 
of  cuticle  which    have   grown  faster  than  their 

that  the  akin  is  formed  of  a  mala  ot  cells.  The 
deeper  and  younger  ones,  which  are  constantly 
being  renewed,  are  globular  in  shape  ;  as  tbe  growth 
if  new  ones  below  pushes  the  older  ones  to  the 
.urfi.ee  they  get  flatter  and  denser,  until  at  the 
lurface  itself  they  become  quite  homy,  and  ao 
>erve  as  a  protecting  covering  to  the  delicate 
tructures,  nerves,  b load-vessels,  Ac,  below,  and 
ire  eventually  rubbed  off  by  tbe  friction  of  tha 
ilothes,  by  washing,  and  especially  by  the  Turkish 
lath ;  but  under  no  circumstances  could  they 
^cumulate  in  the  body  so  si  to  make  it  grow 
arger.  Dootor  Mod. 

LATHS  MATTBBS. 

[28961.]— I  should  like  to  eay  to  "J.  L.  D." 

that  it  3  Jin.  is  the  diameter  of  bis  smallest  pulley 

the  crank-shaft,  it  ia  no  wonder  he  finds  the 


bend  slip.  It  ia  sure  to  do  so  nnleaa  he  tightens  it 
till  it  squeesea  out  the  oil  of  tha  bearings  or  pulls 
tbe  hooks  off.  The  conclusion  we  seemed  to  come 
to  when  *e  debated  this  subject  was  that  Tin.  WM 
about  the  smallest  size  of  pulley  on  crank  shaft  to 
transmit  all  tbe  power  of  the  tread:  But,  might  be 
adopted  with  a  band  of  V-seotion.  In  any  caaethe 
grooves  should  be  of  an  acuta  angle,  leas  than  60*. 
and  they  will  hold  better  still  if  as  deep  as  46s.  I 
think  the  description  he  gives  of  bis  way  of 
changing  to  band  work  is  the  same  way  ai  I  pro- 
posed for  •>--  '"*  •'  "  I--L- 
Mr.Cs_ 

is,  first,  the  true  interim,  wmcu,  aa  no  says,  am 
described  iu  Holtxapffel,  and  it  is  also  described 
still  better  in  Vol.  XI,  and  commended  by 
"J.  K.  P."  There  is  also  Jewshnry's differential 
gear,  very  well  described  in  the  "  KM."  I  have 
already  stated  where,  and  cannot  now  refer,  as  I 
am  away  from  home,  F.  A.  at 

[389S3.]— I  see  on  p.  303,  in  letter  28910,  that 
"J.  L.  D.  wants  to  know  something  about  Messrs. 
Pfeil'a  screw-cutting  arrangement.  Well,  I  may 
psrbapa  be  able  to  help  him  a  little  towards  under- 
standing it,  though  I  was  a  good  while  myself 
before  1  made  it  out,  and  am  not  sure  even  now 
that  I  fathum  it. 

Firstly,  tbe  leading  serew  has  6  threads  to  aa 
inch,  and  In  the  whole  list  of  threads,  28  in 
number,  headed  "  Whitworth's  Gauge,"  ranging 
from  GO  threads  to  :ij  threads  to  an  inch,  tha 
driving  wheel  is  in  every  esse  No.  W.  The  right- 
hand  column  is  headed  "  Metrical  Gauge,"  and  in 
every  case,  30  in  number,  from  'Smm.  np  to  72mm. 
pitch,  the  wheel  on  the  mandrel  is  34  ins  toad  of 
36.  In  dealing  with  millimetres,  the  usual  role, 
and  a  very  near  one  too,  ia  tu  consider  127  milli- 
metres tu  lie  the  same  meaauri  (I  see  in  a  letter 


ealled  a  "measure")  as  125  twenty-fifths  of  an  inch, 
or  Bin.,  or,  putting  it  another  way,  ^in.  :  lmm. 
::  127:  125.  Messrs.  I'feil,  without  going  to  that 
degree  of  spproximatiun,  take  twenty- fourths  of 
an  inch,  and  estimate  -tin.  :  1mm.  : :  18  :  17,  Or 
18mm.  =  Bin. 

According  to  my  notes  on  the  subject,  1  metre 
■  8'J-3707flin.  If  we  suppose  that  lBmm.  m  Jjra. 
or,  decimally,  '7U8H3,  then  1-8  metre,  which  should, 
be  7U-8li7in  comes  out  aa  70-833,  giving  an  error 
of  ;,in.  in  lift.,  deficient.  This  seems  a  considerable 
quantity;  but  I  may  mention  incidentally  that  as 
lately  as  28th  June  I  obtained  from  a  professional 
divider  bis  measurement  ot  what  was  believed 
to   be  a    very  good    screw,  belonging  to  a  small 

to  be  ,'nin.  short  in  2ft,  (not  yards),  although  for 
that  distance  it  ia  re  mama  lily  even,  and  finishes 
with  a  good  piece  of  3in.  at  the  end  where  it  ia 
never  used.  This  is  a  new  lathe,  not  one  that  has 
been  bullied  fur  a  decade  by  a  lot  of  boys  In  a 
iohhing  shop.  Of  course,  it  is  impossible  to  ont 
"any  number  of  thrssds  from  8,in.  to  liOin.  with 
only  nine  gears."  Obviously  the  meaning  in- 
tended is,  any  of  tbe  threads  that  Whitworth  use* 
in  his  bolts.  Messrs.  I'feil,  moreover,  advertise 
th  at  they  supply  "spare  sets  of  wheels  for  other 
'"    The  list  they  g1— 


.,  12, 


for  their" "  Union*  "  laTue'  Is  a*  folio*.— , 
llj,  20,  31,  24,  27,  30,  83,  10,  72,  80;  but  some  ox 
these  arc  used  for  millimetres  only.  If  yon 
reckon  127  millimetres  -  5m.,  yon  get  914'4mm. 
to  a  yard  English.  If  you  say  18  millimetres 
—  J;  in.,  then  you  get  311  |J  =  914'82mm.  to  a 
yard,  the  difference  being  about  *4  millimetre 
=  ,z,in.,or,  say,  fa  of  an  inch  in  a  yard. 


PROxsT  SLIDE  LATHS  BBDS. 

[21*933.]  —  THOUGH    the     discussion    on    Mr. 
i  apparently  ci 


lused.Imayeayto-H.  F.O," 

,.,,".—., "t  nnderafnd  my  method  of 

alculating  the  life  of  a  bed,  and  therefore,  I  pre- 

.  front  elide 


ithe,  the  firsi 
'Take   a 


whose  top 
Sat  is  lin. 


irfaoe  is  310,  wide— i.e.,  eai 

ide.    Add  to  this  tbe  back  V  of,  say    ji 

nd  yon  have  a  total  of  2,j  in.  fur  the  aaddlt 

Sow  let  this  same  bed  be  converted  into  a  front 

ide  in  the  simplest  way  possible,  altering  nothing, 
ut  simply  turning  it  on  its  side,  and  setting  tha 
heads  on   what  was  the   back    of  the    lathe.    Of 

ily  by  way  of  illustration  and  for 


Is  i 


it  that 


baok  V  haa  to  tike  the  whole  wear,  for  tha 
front  of  the  bad  has  all  pressure  removed  from  it? 
The  wear  must,  thcretore,  be  in  proportion  to  aha 
inrfaoee.    Supposing  tli 

longth,  the  wea- - 

lathe   be  as  St]  w  ;i,  ui  "num-  '■»'"«  •■■»™™.  a 

But,  in  addition  tu  this.  In  order  to  torn  she  tuUyf 


pointa   alnaaj 
_     "wUalWi 

-j»  iIwtim  of  definition,  1 
~  ■•Ij  multiplied. 

ekttch  model  for  *  a 

;J  tett  ordinary  dimeni 
_    »J3ess  of  intnMt.    The  : 

wC_  s*  eaflicient  for  analjpa 
j  nop*  only,  the  tt 
!incj — only   28  etopi. 

are  there  to  be  found 

i:iri=£.  except,  of  booth 

-jjt  ;rgmn  related  to  ibeir 

ztacyve  "  in  character. 

-  'jiing  this  organ,  1 

"wind  pressure  imp 

ply,  aa  ecu 


lengthened 

hi*  undid  opinion  U  to  iu 
that  ita  performance  erne*  i 
led  to  expect  from  it  in  tr 
and  good  work.  1  find  the  euttera  diffi:a'.i  to  ga: 
to  stand,  and  tbey  do  not  do  anything  like  the 
amount  of  work  a  eolid,  properly  funned  and 
sharpened  tool  will  do  for  a  iharu  ~="~  '"~ 
be  my  euttera  IT*  of  too  small  ncimi  Ui  ■»»,  ,■,« 
The  steal  iUelf  is  good,  yet  they  stjnd  i  very  inoi 


of  the  different  forma  of  cutters  air. d  wi:b  it ;  but 
they  were  to  me  rather  hard  to  understand,  and  it 
may  be  I  am  not  forming  the  cutteri  rightly.  At 
any  rats,  I  cannot  get  "  D.  H.  G.'e  "  theury  1i>  work, 
for  when  one  edge  is  parallel  with  aiis  I  find  it 
chatten,  and  leave!  bad  surface.  The  simple 
diamond  point  termed  by  a  top  ■lope  of  Hi'  I  hod 
works  perhaps  tha  beat.  I  have  failed  to  get  the 
boa  angle  of  120J  to  work  at  all  satisfactorily. 

la  it  not  a  miatake  to  out  off  the  shaving  at  a 
gnat  slope — I  mean  of  a  great  width  in  proportion 
to  tha  depth  of  cut:'  I  had  it  ii  more  than  I  can 
do  to  take  a  MB,  deep,  90  to  the  inch  feed.  About 
half  thii  i*  aa  much  u  ia  comfortable.  What  ia  a 
fair  out  for  a  foot  lathe  ?  Fredk.  Carre. 

SAFETY   LAMPS. 
f28B56.]— The  latter  on  p.  331,  aigned  fi.  ft. 
Poatlethwaito  (whioh  aeemr  '-   '  l  -  — 


ti*w,  for  the  r 

"  ~'jt  incompatible  -xi:h  ;ti^i^n.i  :a  lUtaii :  b*i. 
the  contrary,  tha-.  i<  i*  et,Sin-e-i  by  i's  pre-' 
■e:  that  a  positive  coioaricjinsy  ue  ii^n^n-y 


PoatlethwUM  iwnion  aeema  w  nave  Deen 
round  to  several  other  papers)  hai  evidently 
written  without  much  knowledge  of  what  h*a 


The  " 


h*a  been 


or  tneaa  leanm  sw;*ueuM  ,  ""«  r-.v»-  of  |am 
loom  oila  will  certainly  be  very  much  lower  ; 
thara  "can  ho  no  auoh  thing  aa  a  safety  lamp  with- 
out a  safety  burner"— are  all  statements  for  whioh 
Mr.  Poetlothwaite  oan  give  no  lubatantial  reason 
or  good  evidence.  "The  whole  oatalogue  of  die- 
eatere  ariaei  from  no  other  oauaa  then  the  over- 
heating of  the  oil  in  the  rewrvoir."  Will  Mr.  U. 
R,  P.  oblige  With  on*  well-authenticated  oaae  of  ■ 


learned  tha  full   value  and  variety  of  the  -  flu"-.  -,    j , 

thii  country,  and  certainly  »e  are  but  jilt  begin- 1    ,;;  \i"i\\Vl->ir\'.'. '.'."'.. \ '..  ".'..- 
uing  to  »}  precis:*  the  development  o£  tn.t  b^su'.i- .    -    (jC.      (;.-i  .tn         .1 

ful  family,  the"  'l.mhai,"  or,  as  1  *hall  Urm  [b>-rii  |    ., ..KreiA  i.i 

them, -.Siring!,"  of  which  he  waa  in  a  grtatlegree      ;, li-t.vV   •„■:■: 

the  originator.      In  fact,  ^;iiu^-  pointed  out  the  I  j., ...?i'jj-?r\ ■;  .:>:-. 

path  tJ  artistic  tonal  colouring  in  org-m  atop*.     If    --'  •■ 
to    this     variety     we     add     the     distinctive   and 
aplei.uid  family  of  "reede"  presented  by   Htury 
Willi.,  w*  have  all  the  colours  wherewith  to  paint 


vantage  1'    Common  practice   ia  Ui  rely  Si 
upon  a  multitude  of  nniaun  atope  of 
negati  "  J"      ■■■----    >--- 


ig,and  to  make 
possible.     If  two  open  diapuona  uf 

ot  scale  being  made  between  each,  they  will  pro- 
duce greater  effect  than  three  diapasons  of  e'lual 
scale  and  character  similarly  combined.  Hence  it 
may  be  aiaumed  that  combinations  uf  few  stops  of 
positive  colouring  will  be  more  effect ivo  and 
obviously  more   useful    than    the   duplication  of 

proof  of  thia  in  practwf  to  any  who  may  be  inte- 
rested, to  judge  for  themaelvea. 

I  oannot  apeak   of    llesari.  Roosevelt's  modern 
woik  in  detail ;  Jiut  in  general  design  I  miaa,  iu 


HI.  Mix.,  S  rink* 

1.1.  (.'ont.F»g..!tn; 

..- 

IS.  Olfia    

2't.   ...L.-rijr. 

(.•CtoC'.ri  S-ti- 

-l^rsfc 

■J.  Harmonic  Flute  M..j 

o.  Clarionet  and  11..*. »o 

n  .-3J 

BHQLIHH  MECHANIC  ASP  WORLD  OT  SQHDKnt:  No,  1,815. 


•Hi 


(metal) 

li  acting  un  pedala  supplied  with 
off  and  on,  except  Sub  and  Snpei 
ed  on  draw-stops  attached  to  theii 
fans  ;  the  trerouunts  to  be  on  draw- 
erned  hy  one  pedal. 

Peual  Couplers. 

bit,  I  1.  Tremulant  to  Sola. 

;dala.  ■•.  Tremulant  to  Swell. 

sdala.  0.  Tremulant  to  Choir, 

sdala.  I       Fedal   affecting  ancb 


Great.  I  li.  Swell  proper,  Super. 

Choir.  |  '" 

I.  Sola  1  to  5  to  Swell. 

.  Great  Chorus  to  Swell. 

■.  Ditto  on  Great. 

.  SjIo  1  to  A  on  Solo. 

.  Kiisteiiuto  Great. 

i.  Fortissimo    Great    and    Pedal    witl 

Opened  Ltiovru. 
vhen   released,  leaves  any  combination 
violuly  drawn  undisturbed, 
abutters  to  be  vertical  and  working 
ngs  governed  by  balanced  pedals  with 

No.  2  (Small  Model)  Three  Manuals 

GRBAT  ORGAN. 
:  to  C,  01  Nutee.-First  Manual. 
(On  8,in.  wind.) 

i 10. 

Ipen  l>i.pa*on 8 

"™..."."""!"!™™1""  * 

ml,  standinc;  on  open  soundboard  in 
an.  Super  Coupler  on  these  S'-Ops  only. 
ie  r'iute    ... «t. 

ZZZZ.''.Z'.'.'.'.'.'.'.  'i"H,  s'nd'-l 'ranks 

I'oaeunc Ill 

op    on    ;tn.    wind    inclosed   in  a  Sin. 

CHOIR, 
o  C,  HI  Notes—  St-xind  Hanoi), 
■i.   :,,,.■,-„,;  , 

Grdarl    8ft: 

lurdine.. (unite! ire)     H 

Kldte 1 

(Stopped  Harmonic.) 
pa  on  open  soundboard  placed  in  front 
nan. 
let.  Coupler  on  th^sc  Stopa  only.) 

(i  to  a.) 

ote metal     8Et. 

Inclosed  in  a'  BweU-boJl 

SWELL     ORGAN. 

SivuLL  PluiPER. 
:,  Coopler 111ft. 


lrcb.es  ire  .. 


..  Imitative) 


Harmonic  Plate. 

QoinlOoteve.    .. 

,   Super  Octave..  .. 


pei  Gel.  ub  transferred  Until.) 


PBDAL  ORGAN. 
CCO  TO  V,  BO  Note*. 

1.  Great  Hue K.fl.  wood. 

2.  Dolce.... If.       metal. 

3.  Great  Piute. rt        wood. 

4.  Fluted  Amour  «       metal. 

(On  6in.  wind.) 

5.  Bombard ir.      metal. 

(On  71n.  wind.) 

r   .  : -:  i  k-  on  Pedals 
(On  and  oS  with  spring  catch.) 
1.  Swell  to  Pedals. 
1.  Cboir  to  Pedala. 
3.  Great  to  Pedala. 
!.  Tremulant  Swell  and  Choir. 

6.  Soatennto  Great. 

B,  Super  Work  to  Great, 

7.  Great  Super  to  Swell. 

d.  Fortissimo    Great   with    couplers    and   open 
lonvrea,     leaving     any     combination     d 
unaffected. 

Four    pneumatic    piaton    combinations   to    Great 
Organ,  acting  on  Pedal  Organ. 

Four  Ditto  to  Swell. 

Three  Ditto  to  Choir. 

Vertical  Swell  shutters  in  gun-metal  bearinga 

governed  by  balanced  Swell  pedala. 

In  No.  1  aoheme  are  four  organs,  each  perfectly 

balanced,  and  absolutely  distinct  in  tonal  colouring. 

They  may  be  entirely  separated,  as  in  Roosevelt  ■ 

Choir  organa'being   together,  and  the  Swell  and 
Solo  ;  ilic  Pedal  Organ  being  subdivided. 
The  flanto  major  of  16ft.  in  the  Great  Organ 

S  Diseases  the  ohsrsoteristioa  of  "wood"  with  a 
aah  of  "  metillfo  "  colouring  ;  it  is  preferable  for 
blending  purpoaea,  either  to  the  double  open  or 
to  the  bourdon,  both  of  which  it  represent!.  Tbe 
principal  diapason  is  of  large  aoale  with  a  broad 
month ;  it    is  of   ready  speech   and   of    immense 

manual  having  this  atop  for  the  root. 

The  small  open  diapneon  is  seven  pipes  smaller 
in  scale  than  the  large  One,  it  is  provided  with  a 
mouth  of  different  proportion,  and  is  of  diatinet 
"colouring."  The  lighter  organ  music  of  modem 
->'— ion   aa   thia,   with 


Tiled 


iper  work  to  matob,  for  proper  effect :  it  it  here 
oviil.il  fur  thia  and  many  other  useful  purposes. 
B  olsrihel— a  lovely  atop  it  properly  treated,  but 
apparently  displaced  by  Messrs.  Roosevelt  in  favour 
of  the  German  "Doppel  Flote"— is  hers  of  more 
positive  character  than  ia  nsnnl.  Here,  then,  with 
the  qnint,  ia  .the  foundation  of  the  organ  proper  ■ 
it  is  of  immense  breadth  of  tone  and  uf  manifold 
service.  With  tbe  first  stop  of  the  harmonic  scries 
it  stands  in  the  front  of  the  instrument  on  an  open 
soundboard.  An  octave  oonpler  acta  upon  these 
stops  for  apecial  effecta.  The  whole  of  tbo  auper 
work  of  tbe  great  organ  ia  inclosed  in  a  3in.  swell 
box  of  peculiar  construction,  and  is  under  perfect 
control  for  any  degree  of  intensity.  In  order  to 
preserve  tbe  "  attack,"  so  essentia!  to  the  Great 
Organ,  this  portion  of  tbe  organ  is  placed  over  a 
heavy  wind.  Theae  stops  are  transferable  by  a 
single  pneumatic  movement  to  tbe  swell  manuals, 
where  they  act  entirely  independently.  A  pedal 
ia  attached  to  this  organ,  giving  inatantiy  the  for- 
tissimo, with  full  Pedal  Organ  and  open  louvres  ; 
but  not  affecting  any  combinations  which  maybe 
drawn,  which  remain  aa  drawn,  on  the  pedal  being 
released  from  the  apring  oatoh  which  holda  it. 

There  are  five  combination  pistons  to  thia  urgan, 
acting  also  on  the  pedal  organ. 

"oir  Organ  is  presented  a  chi 


uf  delicate  stops.    The  liehl: 


Cll     K..-U.iL- 

.,iTMil..i.ird 


and  are  placed  in  the  front  of.  the  Ureut  Urgan  at  a 
alightly  lower  level;  tbey  apeak  into  the  very  faces 
of  an  audience.  The  second  of  these  two  stops,  as 
its  name  implies,  partakes  of  the  character  of  a 
muted  string.  In  service  it  is  intended  to  displace 
the  colourless  duleiana.  The  remaining  stops  of 
the  choir  serve  the  double  purpose  of  an  acho 
organ,  and  are  under  control  for  degrees  of  in- 

The  Swell  Proper  ia  a  feature  of  absolute 
novelty  ;  it  is  a  very  email  bnt  complete  organ, 
consisting  of   one  1  lift.,  four  8ft.,  a  4ft.,  a  2ft.,  and 

added  at  pleasure  all  the  super  work  of  tbe  Grsat 
Organ,  together  with  live  stops  in  the  Solo  Organ, 
which  can  be  used  aa  one  immense  swell  of 
•21)  stops,  or  in  three  separate  portions,  either  of 
which  may  be  intensified  aa  required.  If  we  add 
that  this  huge  swell  can  be  coupled  to  the  Choir 
manual,  it  will  be  understood  what  extraordinary 
effects  are  possible,  not  only  in  atartlin-  lotaosltj-, 
bnt  in  dissolving  lone  effects.  This  organ  is  sup- 
plied with  six  combination  pistons. 

The  Solo  Organ  also  present*  distinctive  fea- 
nrea.  Here  is  the  complete  family  of  orchestral 
iols,  together  with  the  wood  wind  of  the  orohestre 
-an  invaluable  addition,  these  stops  being  all 
-nder  control  fur  expression  ;  and  aa  a  topping  to 
tbe  whole  organ  will  be  found  Ifi,  S,  and  4ft.  reeds 


on  a  heavy  wind,  standing  on  an  open  soundboard. 
Poor  combination  pistons  govern  the  stop*  of  this 
organ.  The  Pedal  Organ  is  complete,  and  will 
commend  itself.  There  is  one  point,  however,  npott 
which  I  invite  the  consideration  of  experts.  I  con- 
aider  no  Pedal  Organ  complete  which  does  not  con- 
tain a  large  and  powerful  lift,  wood  flute—for  it  I* 
the  link  which  nnitealhe  unison  of  tbe  Pedal  Organ 
to  that  of  the  manuals,  for  which  no  substitute 
can  be  found  on  the  manuals,  and  it  binds  the 
whole  Pedal  Organ  together  in  a  solid  form  as  no 
other  stop  will  do.  In  every  Pedal  Organ,  there- 
fore, consisting  of  more  than  two  stops,  I  should 
insist  upon  this  stop  aa  the  next  addition. 

The  whelo  of  tbe  couplers  except  those  of  the 
sub  and  aoper  couplers  I  should  propose  to  govern 
by  pedala  in  preference  to  draw  stopa,  made  to  lock: 
by  a  simple  spring  catch,  the  release  of  which 
throws  off  the  action.  This  action  will  be  found 
of  more  easy  management  than  the  French  ventil 
pedal  with  eliding  movement.  The  swell  louvres 
are  to  be  vertical,  working  in  metal  bearings,  and 
governed  by  balanced  pedals  accessible  to  either 
foot. 

I  have  thus  attempted  to  sketch  ont  a  scheme 
more  complete  than  that  of  Messrs.  Roosevelt, 
third  of  its 


The  c 


i  of  t 


mild  b 


The  smaller  model  presents  some  interest* 
Organists  will  bs  surprised  if  they  study  the  variety 
of  effects  of  which  it  would  be  capable. 

Discussion  haa  waxed  warm  lately  (perhaps  I 
should  write  "warmed  wnsy '")  on  the  merit! 
of  tubular  pneamatio  work.  1  have  no  wish 
to  reopen  an  argument  which  has  failed  to  errivS) 


stand  poin 


f*t 


e  difficult  t 


(o  the  finger— repetition 
teat,  my  condition  is  m 
it  is  essential  in  every  one. 

Is  it  not  significant  that  not  one  correspondent 
haa  thought  the  subject  of  Tone  Production  worth1 
mentioning  I  Oarlton  O.  Sicbell. 

2ii,  Torrington-square. 

ORGANS. 

[28357.]— Thkbe  ia  mush  truth  in  what  Mr. 
Liwrenoe  says  with  regard  to  the  American  organ 
tbe  specification  of  which  was  published  a  fortnight 
ago;  bnt  anrely  we  are  working  backwards  when. 
we  condemn  mechanical  accessories  in  modern 
church  organs.  An  organ,  I  think,  is  a  machine  by 
meana  of  which  the  resources  of  an  orchestra  can 
be  brought  under  tbe  control  of  one  player  ;  if  this 
be  granted,  surely  the  more  completely  it  is  brought 
under  individual  control  the  better.  What  we 
want  ia  not  to  do  sway  with  "mechanical  con- 
trivances," but  to  bring  those  mechanical  con- 
trivances more  under  control.  Is  there  any 
organist  who  would  object  to  composition  pedals, 
on  the  ground  that  they  were  not  in  use  when  the 
great  masters  composed  for  tbe  organ  I 

The  musician  and  the  mechanic  should  work 
band-in-hand.  The  mechanical  portion  of  an 
organ-action,  Ac,  is  certainly,  I  think,  >  necessary 
evil,  but  at  the  same  time,  very  necessary,  and  not 
to  be  despised  by  the  musician.  I  have  lately  seen 
and  played  upon  several  Italian  organs,  and  there 
the  mechanio'a  art  ia  sadly  conspicuous  by  its 
absence.  One  icstUMe  I  oan  qnote  at  Milan  where 
ill  the  stops  are  arranged  on  the  right  hand  of  the 


organ 


nthe 


inuals';  and  the  stops  do  not  draw  forward,  bnt 
sideways,  and  are  held  in  position  by  a  catch. 
This  arrangement  is  met  wilh  in  several  Italian 
organs-even  the  -~ 


:i\. 


s  the 


said. 


called  fa 

only  organs  I  found  in  Italy  wilh  our  ordinary 
draw-stoo  action  were  two  in  tbe  Basilica  of  St. 
John  Lateran,  in  Rume,  built  by  a  l'erngfan 
builder.  In  a  large  organ,  what  effuct  is  produced 
by  drawing  one  or  two  stops  ?  Surely  vary  little, 
therefore,  while  we  build  large  organs,  let  us  try 
to  help  our  organists  to  play  them.  Another 
instance  of  the  evil  of  keeping  mechanism  in  the 
background  is,  I  think,  the  system  of  placing  an 
organist  almost  entirely  vn<ltr  his  organ  ;  in  how 
many  organ*  do  not  tbe  front  pipes  iterhang  the 
organ  stool  Y  I  have  frequently  gone  to  BburebeB 
'  ild  by  the  organist 


i  organist  should  not  be  able  to  know  what  effect 
i  is  producing,  and  by  the  help  of  mechanics  thia 
able  arrangement  can  be  remedied.    Tbey 


!«,v" 


i   tie 


,ul,r 


and   t 


electric  pneumatic  actions,  by  meana  of  which  the 
organist  and  bis  console  can  be  removed  to  almost 
any  distance  from  his  instrument  and  really  bear 
'    *  he  ia  playing.    I  may  say,  in  conclusion,  than 

putting  up  a  large  organ  of  four  manual!  and 

about  4i  speaking  stops,  to  be  built  by  Mat* 


BNfflJBH  MBOHAmO  AjfD  WORLD  OF  BOIKMOBi  Ho.  1*215. 


Wordsworth  and  Co.,  of  Imdi,  I  intend  to  place 
tfae  organ  opon  ■  gallery  at  tha  w«at  and  of  the 
church,  and  to  play  it  from  the  channel,  where  I 
■hall  alt  with  my  choir.  I  hope  to  have  a  good 
man;  mechanical  accessories,  electrical  and  other- 
wise, and  I  shall  be  glad  if  an;  of  your  anti- 
mechanical  correspondent*  will  come  and  try  the 
organ,  which  1  hope  will  be  read;  b;  nextautumn. 
The  organ  will  be  blown  b;  an  electric  motor. 
Toil  subject  opens  a  further  field  fox  the  enter- 
prise of  the  modern  organ  builder. 

A.W.  BLB. 

[28B5a  J  Mr  BditOB,  when  are  we  reader,  of 
the  English  Mechanic  to  hare  a  continuation 
of  Mi.  Audrey's  Notes  on  Concert-room  Organs? 
It  u  a  long  time  since  the  lut  appeared,  and  I  am 
aura  that  everyone  who  haa  read  them  moat  agree 
that  him  note*  on  chamber,  church,  and  concert- 
room  organs  ere  about  the  beat  that  erec  have  been 
Published.  Ha  writes  with  a  full  practical  know- 
ledge at  his  subject,  having  built  the  moat  perfect 
chamber-organ  in  London,  its  tons  and  workman- 
ship being  uf  the  T*r;  beat  Thearticlesandletters 
about  organs  given  in  the  "  K.M."  are  far  better 
than  those  given  in  most  papers,  and  I  for  ene  read 
them  with  great  pleaaure  and  addition  tomy  know- 
ledge of  the  king  of  instruments.  The  Belgian 
organ,  given  a  short  time  back,  was  an  interesting 
instrument.  Ita  reversed  ke;board  is  now  common 
on  the  Continent,  and  whan  the  organ  has  to  be 
played  from  the  choir  stalls  most  convenient.  Its 
semicircle  of  stops  on  each  side  of  the  keys  ia  a 
modem  arrangement,  and  its  pedal,  to  which  some 
take  exception,  ia  one  that  Silbermaun  used  to  use, 
is  used  by  Cavaille-Col,  and  Mr.  Hopkins  gives  it 
in  one  of  his  schemes  for  organs.  I  do  not  oars 
much  for  the  elaborate  American  organ  ;  there  ia 
too  mush  patent  this  and  patent  that  in  it.  Father 
Smith  took  ont  no  patents  for  his  organs,  and  the 
gnat  makers  of  violins  did  not  protect  themselves 
with  patent*  ;  bnt  the;  need  their  brains  as  well  as 
their  hands,  and  turned  out  the  beat  they  could,  and 
their  work  is  hard  to  beat  even  now.  With  respect 
to  the  proposed  organ  in  Cologne  Cathedral,  I 
eipeot  that  it  will  be  a  long  time  before  it  is 
•rooted.  Soma  years  ago,  when  1  was  in  Cologne, 
I  made  inquiries  about  it,  and  as  far  as  I  could 
learn  it  was  very  doubtful  when  it  would  be  built. 
A  musical  paper,  published,  if  I  recollect  right,  in 
Berlin,  gave  a  ver;  full  account  of  what  waa  pro- 
posed to  be  dona  ;  but  the  quarrel  between  Berlin 
and  the  Vatican  was  a  lion  in  the  path.  As  to  the 
cathedral  having  a  new  organ,  it  ia  wanted,  as  the 
old  one  is  not  goud  or  large  enaugb  for  the  noble 
cathedral  in  which  it  stands.  J.  w. 

WHITEWASH-  TO  "  SATINE." 
[S8959.J-OF  coarse  ;ellow  wssh  is  frequently 
preferable  to  whitewash,  and  of  course  two  coats 
are  usually  better  than  one.  Nevertheless,  my 
remarks  on  the  subject  were  strict];  correct.  It  is 
quite  certain  that  the  intention  of  those  who  add 
UM  black  is  to  modify  tha  tint,  just  aa  bine  ia 
need  in  the  laundry,  and  manganese  in  glass-works, 


obviously  affects ,. .,,  „L  „,„.„  W1JL.  <,,,; 

generally  advisable  ;  but  I  was  not  writing  a 
receipt,  bnt  suggesting  an  omission  in  some  that 
bad  been  given.  Neither  did  ladviac  whitewashing 
anything,  bnt  merely  advised  those  who  Wanted 
whitewash  not  to  start  by  dirtying  it  on  purpose. 

w.  a.  a.  b. 

TUBRBT  OLOOK. 
£28960.]— MB.  F.  CAERE  asks  where  is  Mean- 
wood  Church  ?  It  is  about  three  miles  from  the 
centra,  and  in  the  borough  of  Leeds.  The  clock 
there  is  not  now  a  ver;  good  one,  having  been 
altered  from  ita  original  arrangement  b;  Mr. 
Beckett  Denison. 

The  A  frame  is  a  ver;  strong  model,  and  is 
admirable  for  a  going  train  ;  but  it  requires  a  leg 
down  the  middle,  and  should  be  made  like  a  king- 
post roof  principal.  The  going  train  ia  placed  on 
we  "rtical  leg  with  the  escape-wheel  at  the  bottom 
'in  one  of  tbe  sloping  members. 
nape  will  also  do,  though  it  is 
one,  for  a  combined  going  and 
u  tiist  case  the  going  train  ma; 
J  ■' ':       -  ■■  m?P 


The  king-post 

striking  train.     In  I 

be  placed  up  one  sk, _._s  , 

the  other  slope,  as  was  done  bv  mv  friend 

.. , '---*»,iV&S;el 


Moore,  of  Letdi 
Salt,  of  Saluire, 

"  -'      There 


Mr. 


ndfor 


made  in 


manta.  with  pallets  Uin.  or  so  long,  and  the  doubli 
three-legged  escapement  are  nut  Decenary  foi 
moderate-sized  turret-clocks.  The  small  four 
legged  escapement  with  pallets  about  Hin.  long 
need  b;  Mr.  Moore  in  his  regulators,  will  do  tbt 
work  sfficientlY.  My  own  four-legged  clock  has 
never  tripped  in  twelve  years'  service,  and  OS 


be  made  to  trip.  About  eight  years  ago  it  had  an 
additional  arbor  mad*  for  it,  and  it  now  goes  for 
seven  weeks  with  two  lines  to  the  701b.  weight. 
This,  and  all  Mr.  Moore's  docks,  have  the  sun  and 
planet  winding  motion,  which  allows  the  winder 
to  take  unlimited  time  over  bit  work,  and  which 
inswer  admirably,  though  Mr.  Dsnison  made  some 
(to  me)  incomprehensible  objections  to  it  in  his 
book.  The;  have  also  lantern  pinions  throughout, 
—  *  'ewels  to  the  two  fastest  arbors,  and  cut  gan- 
1  wheels,  and  the;  cost  about  half  tha  sum 
aaked  by  a  London  olockmaker  for  an  article 
nothing  like  so  well  mad*  or  designed.  The  four- 
legged  escapement  seems  to  be  practically  unknown 
1o  the  London  trade— at  all  events,  it  is  hardly 
iver  to  be  seen  in  the  shops.  If  Mr.  Carre  wishes 
For  it,  I  will  send  him  the  principal  dimensions  of 
n;  clock  when  I  return  to  m;  own  house,  in  about 
a  fortnight's  time.  The  locking  plat*  motion  is 
much  more  satisfactory  for  a  striking  train  than 
th*  English  rack  motion.  T.  S.  Kennedy. 

47,  Lennox-gardens,  S.W.,  June  £9. 

HBTHYLATED  SPIRIT;  A  CAUTION— 
ABACKBID.cE— PBOBLBBT.  FOB  TEH 
SEASIDE. 

[S8US1.]— "  T.  C."  (letter  38983,  page  397)  seams 
sry  angry  with  poor  Mr.  tiigson  1  I  hav*  not 
tha  honour  of  the  last  named  gentleman's 
acquaintance ;  but,  in  common  fairness,  must  ex- 
press my  opinion  that  it  would  be  well  if  the 
public  had  mora  servants  as  isaloua  as  he.  I  do 
-it  remember  what  query  6,SU0  was  about,  but  I 
'collect  a  eorrespondsnt  asking  the  question  how 
I  get  rid  of    the   taste  and  smell  of  methylated 

Sirit.  If  this  be  the  same,  I  heartily  wish  that 
r.  Higson  could  capture  the  querist.  Does 
T.  C."  realise  what  would  be  the  result  of  the 
discover;  of  a  cheap  process  for  obtaining  pure 
alcohol  from  methylated  spirit?  First,  I  should 
say,  wholesale  defrauding  of  the  revenue,  and 
secondly,  a  widespread  increase  of  drunkenness. 
Thirdly,  perhaps  the  prohibition  ot  th*  sale  of 
methylated  spirit,  which  would  mean  the  immediate 
paralysis  of  several  trades,  and  inconvenience  to  all 
'-smisU  and  users  of  spirit  lamps.  Unlsss  "  T.  C." 
an  Irishman  of  the  improved  breed,  and  Don- 
ers that  all  breakers  and  evaders  of  law  are  to 
__  helped  to  escape  punishment,  I  do  not  see  why 
he  should  hav*  thought  it  naoesssry  to  lecture  a 
zealous  servant  of    the  public    who   is  doing  his 

Arachnidm"  (query  65773).— The  rounded 
white  bags  are  egg  bags,  in  which  the  female 
spider  carries  her  numerous  progeny.  If"  Omicron  " 
opens  one  he  will  probably  sst  free  a  vast  multitude 

niant,  for  maternal  love  is  ver;  strongly  developed 
id  these  creature*.  A  more  pleasing  experiment 
is  to  catch  th*  spider,  put  her  on  a  large  sheet  of 

distracted  manner  until  she  chances  to  discover 
her  precious  charge,  when  she  will  dart  upon  it 
with  an  evident  joy  which  shows  that,  even  amongst 
spiders,  "  folks  hav*  their  feelings." 

"Problem  fur  the  Miasid*  "  (query  6Sti72).  I 
began  solving  this  problem  laat  week  by  graphical 
construction,  but  found  it  would  require  an 
immense  sheet  of  paper,  ao  I  tackled  it  mathe- 
matically, but  waa  too  lata  to  send  my  solution.  I 
solved  It  by  a  somewhat  different  method  from 
that  of  Frank  Caws  (p.  400),  taking  into  account 
only  the  properties  of  similar  right-angled  triangles. 
Let  i/  =  distance  from  middle  point  of  windows  to 


an  illegal  act ;  and  because  I  directed  his  *i 

-     th*  Act  of  Parliament  which  ci — *—  "■- 
:  calls  for  your  reader*  ti 

Judging  from  ni*  action  m  ij*™  bp^  »  "»H"^ 
"  T.  C,  would  think  that  I  have  no  right  to  tell 
your  correspondent  "  Confectioner,"  query  64W9, 
that  he  will  require  a  lioenao  under  Act  9  and  10 
Vic,  o.  90,  Ac,  befor*  he  can  use  a  still  or  retort 
for  distilling  amylio  ethers  j  bnt  inch  i*  the  fact, 
and  probably  "  Confectioner  "  doe*  not  know  it. 


leSOth. 


PATENT  TBLBSOOPM. 
[28963.]— OPTICAL  instruments,  though  not  a 
patent  ridden  aa  electrical  ones  are— probably 
because  less  understood— are  still  oooaaiouail;  net 
with,  and,  aa  a  rule,  possess  some  merit.  A  scull 
'  it  telescope  lata!;  came  into  m;  hands  tucb  si 
I  never  seen  before.  I  should  be  glad  if  smh 
kind  reader  could  tell  me  why  it  haa  not  beeorss 
nor*  popular?  At  present,  judging  from  raj 
nerita,  I  can  only  oonceive  that  ita  privileged  con- 
itructiou  and  consequent  enhanced  price  mutt  bars 
topped  its  wsy.  If  that  were  the  oaaa,  all  patent 
ighta  must  now  have  expired,  and  ita  eonstrnetico 
w  open  to  anyone.  I,  therefore,  give  a  short  onl- 
ine, b;  which  it  can  be  copied. 

It  waa  patented  by  C.  Bands,  mad*  by  Watfaa 
_n  St,  James  s-strest,  London.  Ita  3ft.  mahogui 
tube  contains  a  good  2  in,  o.g.  and  draw-tube,  wit) 
the  usual  ereotor  and  Hnyghenian  eyepiece.  Rcud 
the  focus  of  tha  eye-lens  the  brass  tube  is  enlarpa 
i  drum.  In  it*  focus  are  two  fixed  parsUsI 
wins,  paat  the**  on  a  slide  move  two  other  win*. 
The  slide  ia  actuated  h;  a  millad-beaded  screw  as 
id*  of  the  dram,  and  terminate*  inagrsdaalsi 
sliding  along  a  vernier  of  the  other.  A  mi- 
bos  hinged  in  front  of  the  eoale  enables  the 
observer  to  read  oS  the  division*  in  ,y.h  and  1Mth, 
id  to  compute,  with  a  printed  table  on  the  oodj 
:  the  tube,  the  distances  apart  of  the  objcctl 
■served  in  seconds,  minute*,  and  degrees. 
Such  eyepieces  might  evidently  be  adapted  to 
an;  telescopes.  They  are  simple  and  compact,  tha 
■  tside  dimensions  of  tbe  above  one,  readinr.  lea 
iluded,  not  exceeding  Sin.  b;  2ii 


.'.(1)    d  +  6  -  200a 


Solving  these  simultaneous  equations  we  obtain— 

x  mm  i;ijf  t.  per  second 

J  =  2,060  j  ft. 
These  results  agree  pretty  well  with  those  of  Mr. 
Caws,  though  1  think  *'  knots,"  in  hi*  answer, 
should  read  miles.  I  do  not  sec  wb;  there  should 
b*  even  the  small  discrepancy  which  exist*  between 
our  calculations,  unless  he  neglected  some  figures 
aftsr  the  decimal  point  in  bis  solution,  which  I 
'if;.     Lest  any  reader  should 


e  by  erecting  a  fig  ur 


re  derived, 


Batteraby,  Oapt.  B.A.,  F.B.A 

[2e'.>62.]— "  T.  C."  (2*93.">,  p.  397)  appes 
have  formed  such  a  bad  opinion  of  me  aa  to  t 
it  necessary  to  hold  me  up  aa  an  object  for  rep 
tion.  Why?  If  tbe  readers  of  th*  -  E.  M/'  will 
refer  to  the  query,  they  will  see  that  "T.C." 
asked  for  advice  as  to  how  he  oould  best  perform 


Supervisor  HJkL  Inland  Revenue. 


BVOLTJTIOH. 

[28964. J— It  ia  to  be  regretted  that  time  shoals' 
I  occupied  in  useless  oontrovexay  with  those  was 
Kept  the  Bible  as  an  abaolutalj  true  stated**!*! 
e  world's  creation  and  history.  For  these,  tiSrisi 
j  heed  of  scientific  facta,  can  never  be  Bovine* 
he  scientists  an.l  believers  ia  evolution  bars  as 
,u»e  to  seek  converts  by  a  tedious  arnnuata 
ientific  facts,  addressed  to  thoee  who,  from  thai 
position,  are  totally  unwilling  to  believe  in  thai, 
id  probably  incapable  of  all  such  instruction. 
Tfle  Bible  had  beat  be  left  to  ita  expnnentiU 
ake  their  interpretation  of  what  should  be  tana 

The  scientific  observer  ia  ao  absolutely  bound  hf 
i o table  laws  and  properties  of  msttersW 
xult  to  givs  any  statement  of  origin  ereajt 
ire  visionary   idea    that,  ammrding  ton* 

?  which  h*  is  bound,  couldnotsat 


Lcceptano*.     For  example,  all  action*  and  uislsriaT 
hings  ar*  influenced  by  three  infinitesimal  of** 


ndif  m 


ir  beginning 

natter.     The  first  en 

.    .Dundary,    for    if  i 

nething,  what  ia  than 


inppOM 


to  the  gaseous  form,    and 

consist  of  finiu  molecules,     '"' 

commencement.     A*  all  onr  _ B-  -,.. 

to  us  to  be  bounded  and  limited  by  eomethlnj,  u* 
mind  is  incapabl*  of  grasping  and  milling  Its 
idea  of  infinity.  Y*t  those  three  condition  aa 
inseparably  connected,  for  matter  most  oeeafj 
space,  and  in  accordance  with  th*  laws  of  aatiN 
and  force,  it  must  also  hav*  time  to  move  in  ksn 


opponents  of  tha  doctrine  derived  from  eremtfc* 
should  have  taken  up  tbe  lamntu  scecuot  of 
Noah's  ark  and  th*  Deluge  for  a  theme.  As  tots* 
A  r  k  itae  1  f .  t  b  e  rea  ulrwnent*  would  h* ve  Btwuitital 


Ark  itself ,  the  requi**n 

a  construction  of  a  siaa  au  ■dueibuim  uh  «  ■  — 
take  all  the  shipwright*  of  this  country  *u»f 
years  to  build,  and  then  be  without  atresias* 
stand  even  a  moderate  gale.  To  build  en*  MM 
old  wooden  frigate*  forty  surra*  rf  iretl-tiaesaw. 
uak  forest,  was  required,  and  here  a  vessel  ■  sassy 
hundred  time*  the  capacity  it  aaid  to  hsvesew 
constructed  in  a  short-wooded  onuntry,  asd liestsl 
in  a  vast  landlesa  ocean  that  would  be  saajsst  st 
Terrific  storm-wave*.  All  these  thiagi  aa*  avr 
be  considered  from  our  present  stasdyeW  ag 
knowledge  of  facta,  which  eauawt  afw<j 
quotations  aucb,  as  thoee  ia  th*  auanMj  I**" 
ana  sinister  letftsf  of  "  K.  L.  G."  a*  as  wsat  <s*s « 
another  past.*  h*a  eVJBMB  to  suf  fa  a*  ■"■"■ 
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Unquestionably  thorn  it  evidence  that  even 
mum  of  the  highest  mountain*  have  been  sub- 
merged for  centuries,  or  thousands  of  years  to- 
gether, and  hare  formed  part  of  the  bed  of 

In   I 

it  of  t: 

"    Hi   dt_,„--    

-mmon  oyster.  All 
brought  to  the  surface  hy  vaat  upbe 
earth's  oruit  before  it  had  aoouirei 
equilibrium,  long  prior  to  the 
It  wu  probably  the  otherwise  unaccountaoie 
appearance  of  tbeae  fossils  that  gave  rise  to  the 
legend  of  the  Universal  Doings.  Id  those  time!  it 
wu  supposed  by  the  writeri  that  the  earth  wee  a 
flat  plane  inclosed  In  a  canopy  ur  firmament,  with 
water  above.  In  thia  cue  it  waa  easy  to  conceive 
that  a  deluge  might  oocur,  and  there  wonld  then 
be  no  difficulty  in  imagining  that  the  Vetera  «nb- 
■ided  by  drainage,  and  returned  to  the  ■onroe  from 
whence  they  same. 

It  wai  a  grand  intellect  that,  without  precedent 
Or  instrumental  aid,  alone  decided  that  the  ran 
waa  stationery  and  the  earth  a  sphere  revolving  on 
it*  own  axis  in  space.  In  this  case  the  disappear- 
ance of  a  deluge  could  only  be  accounted  for  by  an 
evaporation  that  would  envelop  the  globe  with  a 
Tapour,  which,  according  to  the  law*  of  attraction, 
oould  never  leave  it,  and  which  to  this  day  woald 
enshroud  the  humid  and  sunless  earth  beneath  in 
utter  darkness. 

It  may  be  aikod  by  the  Bible-reader*  who 
etndeavour  to  form  a  consistent  religion  from  what 
they  find  therein,  "  Yon  who  are  adopting  a 
doctrine  from  evolution,  and  say  that  oar  written 
text  is  '  not  to  be  depended  npon,'  and  that  onr 
religion  is  bnt  a  remnant  of  polytheism,  giving 
character  and  human  form  and  passions  to  deified 
beings,  and  as  we  say  that  onr  ultimata  reward  ia 
to  be  everlasting  bliss,  to  what  end  does  your  own 
doctrine  lead  yon  ?  "  The  answer  will  be  precisely 
ilia  lame  aa  yours,  "  We  shall  not  be  affected  by  a 
belief  for  which  we  have  no  control,  for  the  mind 
of  man  ia  formed  by  hi*  surroundings."  Without 
them  be  would  have  but  little  consciousness  or 
knowledge  if  (xistenoe;  every  phenomenon  and 
■vary  material  in  creation  responds  to  hie  inquiry 
and  contributes  to  his  uses,  informing  us  that  I  am 
this  or  that  element,  and  in  all  my  conditions, 
rani  float  ions,  or  gum  hi  nations,  I  obey  a  true  and 
rigid  law.  Mind  and  matter  become  aaaooiat  - 
and  appear  to  be  intimately  connected,  ai  if  t 
Intellect  with  which  onr  race  is  endowed  wi 
derived  from  the  same  anperior  source  aa  its  can 
for  even  the  most  ardent  amongst  those  who  adopt 
•-rotation  a*  a  baeis  in  tbeir  creed  will  not  admit 
that  all  nature  could  be  aa  an  in  comprehensible 
blank  without  a  purpose,  or  the  presence  of  ir 
talllgenoe  or  mind  derived  from  and  ruled  by  _ 
Flxat  Great  Cause.  The  very  existence  and  proof 
of  all  things  appears  to  rest  in  a  knowledge  of  ins1- 
------  F.B.W. 


A  LAUGHIHG  PLANT. 
[28965.]— CANHABI3  SATIVA  (or"  Wild  Hemp") 
■  found  as  a  rank  weed  in  three-quarter*  of  thf 
globe,  where  it  it  consumed  in  various  crude  formi 
■a  a  narcotic  and  intoxicant  to  a  great  extent ;  even 
the  Hottentot  smokes  it  under  the  local  name  of 
.2nsUe,  and  so  in  India ;  besides  the  beverages, 
eojuuirves,  and  compounds,  alike  need  by  the  nn- 
■mttiaUoatcd  villager  and  the  crafty  criminal 
with  different  object*.  Bat  in  moanteinoui 
Countries,  where  thickst*  of  this  noxious  plant 
attain  gigantic  growth,  a  resin  exudes  of  coi 
■tntr-ated  powers,  which  is  collected  and  sold  i 
the  low  country  under  the  Oriental  name  I 
'J&urrut,  possessing   such    awful    properties  ibi 


g  of  U 


„  avy  adulteration. 

with  wax,  and  other  bulky  aubstsno 

jVDi  the  time  it  leaves  the  local  g 

sips!  Tine  the  habitui — happily  so  for  ci 

)t>t*uned  mine  direct  from  Central  I 

lofcent,  through  a  friend  on  his  travs 

a    be    purchased   in  Ktpaul,  but  tbe  heavy  duty 

■vied  by  our  Government  at  tbe  frontier  is  quit* 

■xohibitite,  and  it  is  only  by  privi"-    L- -  '  ' 


dnattiT  and  great  objections  to  publishing  all  1 
mow  on  the  subject ;  but  must  refer  our  medical 
xrtaniet*  to  Professor  W.  O'Shanghnessy's  <•  India 
Itavteii*  Medica,"  containing  bis  valuable  elulut 
axperiment*.  This  wotk,  published  in  '-12,  is  no- 
r*nry  scarce;  but  in  moremodern  times,  Dr.  Warin; 
medical  officer  at  the  Court  of  Travancore  (an 
long  retired  from  active  practice),  haa  produced 
wry  good  book  on  the  indigenous  I'barmaeopmie 
of  Hindostan. 

Here  is  a  very  wonderful   fact.    All    the  oar- 
animate,  and  adult  man,  are  easily  in- 
while     herbivorous     and    frngivorons 
•tares  ere  proof  to  the  narcotism  induced  by 
■  drug.    A  European  infant  of  u'O  day*,  sniler- 


ng  from  convulsions,  took  130  drop*  of  tincture 
afely,  while  a  strung  young  Hindoo  medical 
tudent  became  cheerfully  intoxicated  by  ten  drop*. 
)n*  grain  of  the  solid  resin  to  each  of  two  men 
abouring  under  rheumatism  produced  profound 
ranee,  or  catalepsy. 

More  than  thirty  year*  ago  I  made  some  small 
experiments  on  my  own  person.  Tbey  all  ended 
.n  profound  sleep,  with  a  vor scions  appetite  on 
awaking.     I  should  always  hesitate  to  administer 

'-'■    -loept  aa  the  last  solace,  or 

convulsive  condition  (aa  I 
spasmodic  stage  of  Asiatic 
cholera  at  all  age*. 

I  end  with  tbe  well-expressed  words  of  O'Shaugh- 
neasy— "  Next  to  cure,  the  physician  will  perhapa 
'  '  '       labia  him  to  strew  the 


m  the  means 
path  of  the  torn 
its  specific  terro 
which  mankind  i 


with  flowers,  and  to  divest  of 
the  most  dreadful  malady  to 
exposed  "  (rabies].  Boa. 


80MB  LITT  LB-KNOWN  PLANTS  OF  THB 
FLOBA  XBDICA  —  ATJBAnTTIAOxUB, 
QBNTJS  OITBTJB. 

[28066.]— ORANOKS,  lemons,  limes,  shaddocks, 
o.,  in  their  numerous  varietiea  form  a  lengthy 
itanicul  catalogue,  the  chief  of  which  are  only 
found  growing  in  tropical  or  juxts-tropical  regions. 
The  East  ladies  are  said  to  be  indebted  to  the 
rly  Jesuit  missionaries  for  tbe  bulk  of  these 
eiul  and  delicious  fruits.  To  fevsr-etricken, 
thimt-a biding  lands  of  the  sun  no  vegetable  pro- 
duct  ever    brought    such   comfort   and   health. 


iug  very  plentiful  and 
ing  the  largest  quantity  of  juice.    I  will  deaaribe 
n.    The  first  ii  a  spherical  fruit  with  a  coarse 

ige-yellow  rind,  about  as  large   as  a  101b.  ebot 

(occasionally  smaller),  and  when  ripe  containing 
,ui  moat  intenaely  acid  liquid  it  is   possible  to 
lagine.     I  was  repeatedly  informed  that  a  needle 
lck   into    this    kind  of    lime    will  rapidly  die- 
pear  1     Acting  on  this  information,  in  a  remote 
rt  of    Bengal    where    spleen   largely  prevailed 
song  tbe  ill-fed  population,  1  made  a  crude  anb- 
stitute    for    citrate    of    iron.    I  got   iron   filing* 
n    a    village    blacksmith,    cleaned   them,  and 
iwing  them  thickly   in  shallow  dishes  of  the 
above  freshly  expressed  juice,  I  pinned  them  for  a 
abort  period  in  the  open  air.     I  cut  soma  of  the 

1    * '  :-    "-Ted*  and  added  th«m  thereto.     I 

rati 

rapidly  disappear 


yellow,   and    replati    .         ,,..     .. 

treee  are  very  prolific,  grow  well  in  most  plsc 
and  seem  to  be  a  good  investment  to  the  onltivat 
though  I  have  seen  the  best  fruit  sold  in  I 
-arketa  at  10  to  13  for  a  farthing;  bat  that  n 
■]•}•  long  ago.       Dyers,    jewellers,    blacksmit 


a  large 


itity  ir 


th*  bulk  of  the  fruit  is  daily  used  incooliugdriuks 
"  igeteble  sauces  of  tbe  moat  primitive  kinds, 
to  flavour  the  national  foods.  I  have  seen  this 
variety  growing  ia  gardens  in  part*  of  South 
Africa. 

The  "lemon,"  that  odoriferous,  oblong,  juice- 
yielding  fruit  of  British  households,  is  remarkable 
"       '      '     ge  amount  of  essential  oil  contained  ' 


of  the  Bast,  has  considerable  febrifuge  qualities. 
Rapid  steam  voyages  have  abolished  the  dread 
ordeal  of  eerving  out  lime-juice  "  to  all  hands."  I 
shall  never  forget  the  monldy-tastsd  abomination 
(like  bad  cider)  of  fifty  years  ago.  Wa  can  carry 
our  own  lemons  nowadays,  or  bay  them  en  tunic. 
There  are  very  few  constitutions  to  which  the 
newly- ex  pressed  juice  is  hurtful.  I  believe  the 
Americana  first  employed  it  in  rheumatism 
with  great  suocesn.  In  England,  Dr.  Arthur 
Fan  discovered  that  the  prophylactic  virtue* 
of  lime-jnioe  and  other  vegetable  acid*  in 
curing  scurvy  depended  upon  their  direct  aotiou  as 
food  solvents,  and  since  that  time  he  compounded 
an  artificial  gastric  juice,  considering  thehmejuie* 
to  represent  the  acid  portion.  Accordingly  he 
mixed  this  pepsins,  and  introduced  the  new  medi- 
cine to  th*  Dotic*  of  the  profession,  with  the  best 
results  in  dyspepsia.  Limejuice,  with  either  pep- 
sine  or  pancreatine,  is  a  very  convenient  form  for 
prescriptions,  and  the  compound  keeps  well,  with- 
out deteriorating.  The  largest  and  finest  speci- 
mens I  have  ever  seen  were  gathered  fay  me  in 
saoka  from  trees  growing  on  the  grassy  islets  ol 
tbe  Upper  Brahmapootra,  formed  of  a  rich 
alluvii  m  ;  nearly  every  fruit  waa  thrice  the  weight 
and  aiie  of  those  we  get  in  England.  "  Unin- 
hibited tracts  "  of  a  modern  map,  thsy  were  de- 
scribed to  measonoe  flourishing  villages,  destroyed 
by  Burmese  invaders,  and  that  these  beautiful 
lemon  trees  were  the  only  marks  left  to  identify 
the  land  I 

The  orange,  of  all   kind*,   sices,  and  qualities, 


Stive  fever*,  and  the  rind  oon- 
aromatic  oil,  which  give*  its 
stomachic  qualities  to  the  famous  liqoenr,  Curacoa. 
Tbe  "Indian  Materia  Medica"  state  a  that  the 
bittar  matter  of  the  unripe  orange  is  a  substance 
named  "  heaperidin,"  discovered  by  Lsbreton  in 
1838.  The  process  of  extraction  la  tedious  and 
delicate.  The  properties  of  heaperidin  deserve 
■estigation ;  it*  bitterness  leads  ni  to  suppose 


iple  of  considerable  value  in  medicina  aa  a 
tonic  and  febrifugs  remedy. 

malleable  effects  on  tbe  quality  of  this  fruit.  I 
have  seen  reoowned  varieties  carried  short  dis- 
tances, and  carefully  tended;  yet  they  failed  ia 
similarity.  Grafting,  too,  on  an  ill-assorted  stock 
has  wretched  results ;  a  loos*  rind,  a  tough  and 
dry  pulp,  with  large  seeds,  are  common  sign*  of 
"■Is  mistake.  Some  part*  of  South  Africa  oan 
■al  Asia  in  oranges — Port  Natal  especially.  Whan 
Prince  Alfred  the  Middy "  (as  he  waa  then 
called)  was  entertained  on  his  landing  at  some 
part,  a  lady  colonist  gave  him  so  large  a  fruit,  that 
he  wrapped  it  up  "  to  take  to  his  mamma  on  bis 


REPLIES  TO  QPEBIES, 

',*  In  fAeir  aiuuen,  Carre ipo nd enti  art  rtiptcl- 
fuliy  nqualtd  to  mention,  in  tach  in. lance,  1*4  titU 
and  iiumier  of  the  query  atlced. 

[61350.]— Wneutmeal  Bread.— I  suppose  I 
ought  to  apologise  for  so  long  a  delay  in  replying 
to-Hygienist''  (p.  120);  but  there  is  little  harm 
lone,  for  I  could  not  hope  to  convince  bim  of  th* 
.banrdity  of  bis  arguments  (examine  the  table  he 
gives),  and  they  certainty  will  not  affect  a  single 
individual  acquainted  with  th*  rudiments  of  che- 
mistry. I  do  not  see,  though,  why  Lisbig  should 
be  libelled,  and  I  therefore  ask  "  Hygieni.t"  to 
give  the  reference  to  the  paaaage  in  which  Liebig 
aaid  that  whole  wheatmeat  contain*  00  per  cent. 
more  phosphates  than  meat,  and  200  per  cent,  more 
than  white  bread.  Verily  there  are  disooveriee 
made  in  the**  Utter  days. 

Elementary  Chemist. 

[66199.]— ChatT  Ball*.— The  most  suitable  paint 
is  Charlton  white  mixed  with  the  beat  wearing 
body  varnish  and  a  little  turps.  Charlton  white  ia 
a  patent  oxysulphide  of  xlnc  ;  it  Las  a  better  covet- 
ing power  than  white  lead,  and  is  whiter  in  colour. 
The  be*t  body  virnisb  is  one  of  the  most  elastic 
Lnd  durable  of  varnishes  :  it  will  mix  with  white 
rithout  causing  any  discolouration.  If  yon  have 
,ny  difficulty  in  obtaining  the  above  article!, 
idvertise  address.  T.  Clarke. 

[65830.]— Platlns;  Dynamo— To  Mn,  BOT- 
rOME.— As  "  H.  C.  B."  after  having  read  both 
iditioo*  of  Thompson1*  "  Dynamo-Electrie  Ma- 
chinery," says  that  he  defies  anyone  to  deaigu  a 
dynamo  (from  either  edition)  where  the  electrical 
dimension*  and  speed  are  fixed,  I  am  afraid  it  will 
tie  useless  for  me  to  attempt  to  assist  him,  I  oan 
only  *ay  I  have  designed  several  hundreds  by  the 
very  rules  therein  laid  down,  and  have  not  had  a 
single  failure.  Some  have  been  better  than  other*, 
owing  to  softer  iron  in  tbe  former  caae  ;  bnt  by 
making  a  preliminary  trial  of  the  magnetia  per- 
meability of  the  iron  to  b*  used,  it  ia  possible  to 
design  very  closely  indeed.  S.  Bottom  £. 

[66357. }— Oyole  Making;.— 1  do  not  think  yon 
need  trouble  to  test  tbe  ordinary  pattern  of  wheel 
if  your  work  is  sound.  When  spider  wheel*  same 
into  use,  I  saw  many  tested  in  the  way  I  have  de- 
scribed ;  but  I  doubt  if  wheel*  for  raaing  machinal 
would  stand  it.  I  believe  there  are  no  Mam  for 
the  chains  you  mention.  I  think  Morgan's  wa*  the 
moat  convenient  for  repair.  I  would  suggest  that 
a  tool  snob  as  is  sold  in  tool -shop*  might  be  carried 
ia  th*  big.  It  consists  of  a  hollow  handle,  which 
for  cyclists  might  j— *-*-   "  " -J_1 

ink  of  ol  . 

id  much  to  weight  in  bag,  and  a  s 
Id  be  handy  for  takingoffeud  of  ri 
I  think  tbe  whole  lot  would  not  weigh  more  than  a 
pound.  Fur  short  distances,  bolts  and  liok  alone 
might  be  sufficient,  if  it  were  possible  to  find  a 
smith's  shop  at  hand.  A.  M,  M.  A* 

[65386.]  —  Hardening;  Parchment.  —  Try 
steaming  the  parchment.  At  the  blind  school  in 
Norwood  the  pupils  have,  instead  of  note-books,  a 
sheet  of  parchmeut  stretcbed  on  a  frame;  thia 
they  prick  with  a  sharp  -  pointed  instrument, 
making  holes  on  something  the  same  principle  aa 
the  telegraph,  which  punches  holes  on  a  strip  of 
piper.  Wnen  this  is  filled  with  this  writing, the) 
parchment  is  taken  oat  of  th*  frame  and  hung  in 
a  ohamber  through  which  steam  ia  passing.  Af**- 
half  an -hour's   steaming  the  parchment  ia  UJ 
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oat  and  dried  ;  the  little  prioki  become  bird,  sdi! 
can  be  felt  by  passing  the  bind  over  thwu. 

SATISE. 
[65387.]  —  Duplex     Telegraphy.— For    some 
information  on  singls-needle  duplet  ing.  I  would 
raf«  querist  to  the  Eltctricat  BaUte,  Vol.  XX., 
pp.  270,  840,  368.  W.  PEBBEN-HATCOCK. 

[8M89.]  —  Fibre.  —  No  doubt  make™  of  snob, 
machines  will  give  "  Glsve  ''  the  information  be 
inquires.  The  extraction  of  fibre  from  pineapple 
end  plantnin-leavss  ii  not  exactly  an  extensive 
business,  and  it  eoaroely  of  much  interest  to  reader! 
of  this  paper.  Nux.  DOB. 

[65894.]— Grinding-  Glue.— There  ii  do  tell- 
ing what  a  "Persevering  Amatenr"  can  do;  he 
osn  do  almost  anything  that  anybody  else  can. 
Glass  ii  rongbed  oat  with  eharp  aand  and  water  aa 
it  ii  held  against  a  revolving  ' '-*■     T~  <"-... 


only  the  cranium,  instead  of  the  luge,  will  bat-  P""  «•  'et  <?  JS^SS  ^^rWs^esueTwtim 

I  »n  tha  n.rt   an  whioh  the  "environments     will  effect  ia  accordance  to  the  composer  saesuejWiie* 

™  wted      Had  the  fallen  person  been  a  bird,  be  i-    best    done     by    edocated     musician*    Betel 

would  have  been  "  fit "  u>  e»aP.  de.tb-not  -  the  "ftj."  rtUmpt.  to _™«.  ft 9*»«**£ 


a  of 


would  recommend  him  to  take  Is 

„_  .  man. "  If  indeed  Darwin  employed  "fittest "  beat, counterpoint^  and  f  ague  <books  "*'»»■»' 

n  the  limited  sense  attributed  to  it  by"F.R.A.3."  .hilling.),    after    whioh  Tt« .mnj    have  a  better 

B  the  word,  even  "fit"  would    be   inoorreot;it  knowledge  respecting  the  subject, 

ihonldbe  "fitted,"  and  the  noUble  dootiine  will  SOMHBBEr  LAD. 

henstaud,  "Those  who  esospe  death  are  those  that  [G5596.]— Valenoy  of  Bolpb.nr.— Sulphur  it  i 

are  fitted  out  with  an  ability  to  iota     ;  which  0jT1i,Dt  element.                                                    »*- 

would  be  ai  if  a  man  should  lay,      The  creatures  „„„  .         „  w       ain-i.      Boo-ie     Rxpreea 

V-  engine.  This  type  of  engine  hae  nndergone  very 
[65483.]— Oiling- Flute.— I  have  no  donbt  poppy  I jtfl,  thanjj,  ainoe  it  wai  first  designed  m  IK*. 
nl  would  suit  your  purpose  better  than  linseed  oil.  j^,  oni,  important  allerationa  axe  the  followini : 
Perhaps  this  would  prevent  the  polish  being  blown  „Tn,  tube,  jn  the  boiler  hare  been  reduced  is 
off  to  some  extent,  as  poppy  oil  is  a  muob  better  ntttobar  from  217  to  174,  and  their  diameter  n- 
dryine  oil.  T.  CLAEKB.  ™Mad  from  lf.ln.  to  ilia,  giving  •  toUl  bsatis| 
"ISsq.ft.  instead  or  l,a85eoJL   By 


Nun.  Dob. 
athe.— We 

...    __-    — .   r_. r...    __    Jriving  a  1 

unless  you  have  a  heavy  weight  and  a  lofty  tower 
Better  trust  to  the  leg,  or  if  power  must  be  had 
gat  an  engine  of  some  kind — a  turbine  or  a  gas 
engine,  as  gas  can  be  made  from  one  of  the  ltgh 
hydrocarbons  aa  required.  J.  M.  C. 

[65406.J— Twist  Drill* —They  will  hold  tight 
enough  in  tbe  square  if  yon  try  them,  and  drive  in 
hard.  If  not,  file  the  shanks  square  to  suit  th> 
braoe.  Chips. 

[66406.] — Tamploo. — Like  another  query  bear 
ing  same  signature,  this  can  be  of  but  little  intereei 
to  readers.  Presumably,  the  fibre  is  separated  bj 
maceration  and  beating,  and  □□  doubt  by  hani 
labour.  It  is  not  very  extensively  used,  I  think 
•rid  the  only  time  I  have  seen  it  under  that  namt 


n  of  it 


1  the  n 


cannot  find  any  men 
fot  such  information 

[65 4 Hi.]— Bleotrlo  On- Lighter.— From  what 
"  A.  B."  says,  he  has  one  of  the  electrio  gas- 
lighten  in  whioh  a  battery  ia  used,  which  were 
fully  described  in  a  back  volume.  His  battery  bar 
apparently  become  exhausted,  and  be  must  re- 
plenish it— that  is,  if  be  thinks  it  worth  while.  He 
Will  find  descriptions  of  the  chloride-of-silver  call 
In  his  back  numbers.  SfcLlM. 

[65426.]— Drying-  Store.— The  air  near  the 
celling  will  contain  the  greater  amount  of  mois- 
ture. A.  C.  L. 

[6u473.]-8urvivaJ.— "  F.R.A.S.'a"  rsply,  for 
wnioh  I  thank  him,  simply  reaffirms  my  stetemenr 
that "  the  survival  of  the  fittest "  means  the  non 
dying  of  those  who  are  not  too  weak  to  live,  01 
have  not  succumbed  to  violenos  or  accident — 1 
diotum  that  I  should  hesitate  to  enunciate  in  1 
village  school,  lest  the  children  should  proclain 
that  I  had  been  gravely  telling  them  that  tht 
people  and  animals  who  live  are  those  who  don't 
diel  But  did  Darwin  really  venture  to  inform 
the  world  that  the  creatures  who  live  in  rarefied 
air  are  those  that  can  breathe  rarefied  air,  and  that 
the  animals  that  are  caught  by  beasts  of  prey  are 
those  that  ean't  escape  them?  If  so,  aid  if  for 
this  he  is  honoured  by  a  monument  In  the 
Abbey,  I  tbiuk  I  must  request  the  dssn  to 
distinguish  myself  in  a  similar  way,  as  I 
certainly  made  the  like  grand  discovery,  while  still 
in  infancy.  But  surely  "  F.R.A.S."  mast  be  aware 
"--•'>---' -it  beyond"--'  —  J  ' '■*  "--"L 


"  of  all  falling  n 


r6.i5 17.1— Fire  Prevention.— For  small  oloied  snrfa~e  of  l,04asq.ft.  in 

lime  steam  has  bsen  found  admirably  adapted  to  weight  of  the  engine  bas     . 

utont  fires  and  in  many  establishments  pipe  con-  and    ia    now    distributed    c 

ectione  are  made  for  the  purpose,  and  the  jete  bogie  wheels,  8  tons  Sswt. ;  c 


1   follows  :  —  On  frost 
1  rear  do.,  a  tons  Sswt; 


jful,  however,  the  steam  must  be  confined, 

and  henoe  in  large  spaces,  where  it  can  esoape,  dis- 

niethod.  The  steam  jets  have  done  very  good 
trvice  in  American  cotton  mills  in  putting  out 
tires  in  special  departments  where  tbe  conditions 
were  just  right ;  but  their  introduction  must  be 
t'overned  obviously  by  tbe  spocial  conditions  in 
every  case.  Would  not  automatic  sprinklers,  which 
of  late  years  have  been  so  widely  used,  afford  you 

country  speaks  very  well  for  tbem.  It  seems  to 
me  they  are  worth  considering  by  yoa. 
Jersey  City,  N.J.,  U.S.A.  ALFRED  SPIES. 
165527.]— Water  Power  for  Lathe.— I  have 
■10" doubt  that  s  water  motor,  aa  you  yourself  sug- 
■est,  would  answer  your  purpose  admirably.  Water 
uotors  are  never  made,  at  least  in  the  UJS.A.,  in 
uoh  a  variety  of  sizes  and  styles  that  they  are 
.pplioable  in  a  wide  field. 


re  the  h 


le  the; 


supplant  t 
,   grin< 


suffioiei 


rail* We,  they 
.ir,  and  small 


improved  and  evolved  their  several 
benefited  the  world  generally.  "  FR.A.S."'  bas 
not  informed  ns  whether  evolution  will  at  last 
render  human  and  other  creatures  immortal.  If  tbi  ■ 
oondusion  is  not  to  be  drawn  from  Darwinism,  the  0 
neither  is  the  promise  of  a  long  life  held  on  tin  the  ad 
vertisement  of  Hollo  way's  pills.  I  would  also  remin.l 
"F.R.A.S."  that  the  expression  "the  fittest' 
implies  the  existence  of  "a  fitter"  and  "a  fit,"  and 
that  the  doctrine  of  the  survival  of  the  fittest  only, 
consequently  implies  that  the  fit,  and  the  still  mora 
tit,  to  survive  do  not  survive.  Fishes,  tbat  is,  lire 
under  the  surface  of  water  because  the  "  most  suited  ' 
to  do  so ;  but  other  creatures  who  are  "suited,"  ami 
•ran  more  than  ordinarily  suited,  to  exist  in  snob  a  1 

considerable  "muddle"  somewhere  here  I  shoul 
be  tbe  Isat  to  deny.     Tbe  advice  to  study  Darwin 
hook  comes  to  me  a  few  years  toe  late.     I  had  it  it 
hand  not  long  after  its  hrst  appearance,  and  then 
perceived  that  its  teaching  really  is  that  those  who 
survive   are   those   who   are  fit  (not  "  fittest";  ' 
•arrive,  and  that  tbe  fit  to,  are  thuse  wbo 
survive  and  not  those  who  can't — a  bit  of  philosophy 
that  in  Athena  would  have  been  uttered  nowhere 
outside  an  Aristopbanio  play.    Of  two  men,  let  or 

'  ' us  of  a  Udder,  sad  tl 

t  and  be  killed  ;  the 
according  to  Darwinism,  the  one  baa  been  fit  ar 
the  other  not  fit  to  survive.    Gravitation  and  tl 

Kvement  will   have   bsen  what  rarefied   air  will    Ucular  quality  of  ton ...    . 
ve  effected  in  the  case  supposed  by  "  F.R.A.9.,     greatly  considered  in  arrangingmnsic,asparticD;ar 


Jersey  City,  N.J.,  U.S.A.  Albebt  Spies. 
[66566.]— Water  Power.— You  should  remem- 
■  r  that  It  is  the  weight  of  the  water  multiplied 
f  the  height  through  which  it  falls  which  gives 
le  power.  The  symbol  Q  represents  simply  the 
jlume  of  the  water  in  oubio  feet,  and  must  be 
ultiplied  first  by  the  weight  per  cubic  foot,  01 
jont  li'J-olb.  We  then  hsve  for  the  power  de- 
sloped,  Mb  Q  h  footpounds.  This  divided  bj 
3,3000  foot-pounds,  to  eon  vert  the  result  into  horse- 
power, will  give  H.P.  =  G-^--  -  -WWW  «  *• 
Jersey  City,  N.J.,  U.S.A.  Albebt  Spies. 
[66568.]— Oil  Varnieh  for  Violin*.— Yon 
could  not  make  an  oil  varnish  without  proper  plant, 
then  without  plenty  of  practice.  Would 
__  _ait  your  purpose  to  steep  the  violin  I" 
linseed  oil  for  a  length  of  time?  T.  CLAllKE. 
[SooTG].— Casting-  "liver  in  Plaster  BTonld.- 
I  am  at  a  loss  to  understand  why  Captain  Hatters! 
bas  failed  to  cast  silver  in  a  mould  of  plaster  if  tl 
mniiid  wu  iirv  T  have  cast  both  silver  and  gol 
n  this  way.  I  usually  give  the 
a  slight  coating  of  oil.      Sv. 


weight  oiTtender,  33  "tons  TowC  making  s  teal 
weight  in  working  order  of  78  tone  10m 

[65643.1— OntUrr.— I*  ,ot  i"600'"!  -,— „  , 

table-knives,!  think  you  will  find  two-thirls  Be* 

one-third  rosin,  crashed  fiae,  iti 

Fill   the  handle*  w*  '    "  — 

__j  tang  of  the  blade  0' 
ii  by  boring  it  while  hot,  into  the  munui  -• 
•on  were  using  a  sp-ig  bit.  Set  to  jaoT ll  £ 
rater  with  handles  downwards,  then  amps** 
in  rpl  as  rosin.  W.W.I 

165644.1— Paraffin  from,  (noth.-Judjiat  1( 
jii  own  raisfortnnes  I  do  not  think  At  jM 
will  succeed  with  bensine,  hot  iron^  Ac  Ifcsjt 
he  following  quite  successful :— Pullers  esnlsa 
little  soft  soap  made  into  a  paste  with  h*™* 
_nd  applied  with  a  stiff  brush.  Alios- it  iofl 
thoroughly  and  beat  out.  =■  » 

[65646.]— VsMinnm.— In  snoh  cases  it  linslsli 
remembered  that  tbe  water  or  other  "BilBiJ 
lifted  nor  raised  by  the  vacuum,  bnt  toroelbjw; 
iRbt  of  the  oatside  air  into  the  spaa  m* 
upied.  If  this  were  not  the  oseeapBBpW* 
lift  to  an  indefinite  height,  and  not  b«  «*r"f" 
3D  atmospheric  prssaure.  The  water  in  ***** 
balanced  by  the  air  column,  therefore  paaer 
inside  tube  at  bottom  is  same  as  UMW 
-  14-7ib.,  16ft.  np  7-3Slb_  and  at  32ft.  W.  WJ 
gauge  attached  outside  the  tube  at  a  hsifV  < 
32(t.  would  register  an  inside  vseoani  BfKIWt 
equal  to  the  whole  of  the  atmospheric  pn*" 
from  outside;  at  16ft, this  would  be  «d™»jj" 
counter  pressure  of  water  in  tubs  to  7-35ih,  a»U 
surface  of  supply  water  there  would  be 
vacuum  nor  presaare  registered,  for  at  thi.  r— 
the  pressure  of  air  and  water  exactly  bilsii*s» 
other.  t, 

[66647.]— Oonloa.  —  Assuming  A  A'  to  ■■ 


.f  tbe  mould 
3.] — Hymns  and  Banda.— 
f  other  people  do,  considering 
tents  take  the  treble,  bass   ini 


f  {,1888. 


.-.    ■".  ''■'   .'■■■  \    ■  ■.:■„  .-.■■■■    ■  .  •  -■  .-   ■.,-.J  ,...>.» 

jpreUBH  HJSOHAMIQ  AMP  WOBLD  01  jjWJIOT  ■■  «tt. ),»»; 


.■  UK 


I.  and  X  the  foot  of  the  directrix,  we  hive, 
general  property  of  all  conies— 

9RiSX-8A:AX; 

the  elltp** — 

8A:AX  -CS:CA 

m  0  A :  0  X. 

-       SB:CX-SA:  AX 

-CArCX, 

SB-CA, 

BC-SB'-BC? 

-  AC'-SCi 

-  AS  .  HA'. 


AC'; 


with— 


SR:SX-  SC:  AC, 
tin-    SX.SC-SR.AC 

-  BC, 

sx:cx-ax.sc;sc:cx 

-  SX  .SC:  AC1 

-  BCt:  A<X 

,  I  believe,  the  simplest  r*lntlon  between 

<  and  the  distance  of  the  direotrii  from  the 
-  SX  oin  be  written  aa  S  A  +  A  X,  and 
C  A  +  AX;  alio  S  B  :  A  C  mi;  be  aub- 

1  for  B  C*  :  A  C>  in  the  I  ait  conation. 

V.  J.  B. 

■2.]— Medical  Coll.— To  "  Pbincipia."— 

«e  sketches  of  a  water  regulator  for  tb< 
1  circuit  of  yonr  coil.  Fig.  1  in  pieoe  of 
wire  about  16  B.W.G.,  coiled  np  into  the 


f  Jin.  (internal  bore)  gli  _ 
d  fit  it  into  a  baa*  (B)  ;  the  tnbe  to  be 
iin.  long,  end  the  hue  about  4in.  equare. 
be  la  to  be  (topped  at  the  top  with  a  box- 
pped  cork,  anil  at    the  bottom  with  an 


■dinary  cork,  both  well  paraffined;  D  and  F  re- 
present these.  C  ia  ■  eliding  rod  (or  continuation 
of  wire)  with  a  coiled  wire  at  the  end  (C*),  aa  in 
Fig.  1.  The  idea  of  having  the  coiled  wire  ia  that 
it  allows  the  water  to  freely  paaa  it  when  it  ia  alid 
np  or  down  (C)i  aa  shown  by  the  curved  arrow  ;  a 
metal  diaa  may  be  rued  if  it  haa  a  hole  punched  in 
it.  G  ie  a  similar  coil  In  the  bottom  of  the  tnbe ; 
E,  a  email  hraaa  spring  to  preaa  against  rod  C,  and 
make  eontaat  between  it  and  the  terminal  through 
the  wire  which  rnna  down  beside  the  glass.  A  ia 
filled  with  water ;  the  reaaon  being  that  water  ia  a 
bad  conductor,  and  the  longer  the  dietaries  of 
water  the  current  haa  to  paaa  the  greater  the  re- 
aiatanoe,  and  consequently  the  weaker  the  current, 
io  that  sliding  the  rod  down  it  strengthens  the 
inrrent,  and  met  vtrid.  The  knob  at  the  top  of  C 
ihould  be  made  of  ivory,  ebonite,  or  other  in- 
inlator.  Fig.  3  ia  a  sketch  of  the  connections,  and 
■iplaina  itself.  If  this  description  ia  not  e*r_~ 
ipiii  yon  write  again,  and  I  shi 1  1 
help  70a  in  anything  that  lies 


lighten  an  very  simple,  and-  rarely  gat  ont  of 
order  if  kept  dry.  It  is  a  good  plau  to  keep  them 
inverted  on  a  email  bracket  with  a  hole  to  take 
the  tnbe  bevelled  on  the  upper  aide  aa  D.  If  thla 
ia  fixed  on  the  wall  higher  np  than  the  gas  jet,  or 
near  a  fire,  they  will  keep  in  good  order  fur  yean, 
and  are  verv  eaaily  repaired.  They  should  be  need 
nnmber  of  jot*  to  light  or  a  gaa 


by  all  who  hi 

never  require  recharging. 


[6O087.]— Modal  Hog-lne.—  !  tend  sketch  of 
engine  which  yon  could  tarn  ont  from  yonr  two 
cylinders.  It  dispenses  with  connecting  rod,  but 
he*  a  slotted  link,  into  which  screw  the  enda  of  two 
piston-roda.    The  crank-pin  ia  fitted  with  a  braa* 


material  (spelttr),  not  braaawire:  yon  * 

[65658.]— BMslnar.  —  Why  nae  braaa  wire  ? 
Why  not  get  hard  solder  ?  It  ia  oheap,  I  think—  ' 
only  about  5d.  per  pound.  There  are  three  or  four 
sizes— fine,  medium,  and  coarse.  When  1  waa  a 
boy  I  worked  at  compass  making— I  mean  draw- 
ing instrument!.  Yon  know  the  point*  or  lege  are 
brazed  into  braaa.  This  waa  delicate  work ;  bnt 
after  one  or  two  mishap*  I  never  found  much 
trouble.     Yon  know  what  email  bow-pen*  or  now- 

K noils  are :  they  are  small  articles.  I  have  often 
azed  mnoh  smaller  articles.  Well,  proceed  a* 
follows,  and  you  ought  to  suoceed: — Boy  yonr 
borax  in  the  powdered  state,  and  get,  through 
some  ironmonger,  yonr  hard  Bolder  ;  juat  put  about 


Mock  which  works  in  the  alot  of  the  link.  Hake 
flywheel  loin,  diameter— ought  to  weigh  about 
801b.     I  preenme  stroke  of  engine  i*  -ijin. 

Leamington.  O.  A.vdBbW. 

[65653.]—  Dipping-.  —  Clean  your  brass-work 
well  in  boiling  potash ;  then  dip  the  articles  ;  polish 
afterward*,  and  then  lacquer  them  with  deep  gold 
lacquer.  W.  W.  B. 


[05655.]— Bleotrlo  Ga^-LIghter  (Clarke's).— 
Yon  make  an  error  in  supposing  that  these  lighters 
require  rnbbing.  The  initial  charge  of  electricity 
necessary  ia  so  very  small,  that  there  ia  always 
sufficient  in  the  inside  cylinder  unlets  the  lightf 
ia  damp  or  ootof  order.  A  very  little  moiatui. 
affects  these,  which  may  easily  be  proved  by  taking 
One  in  a  wet  hand  or  leaving  in  a  place  that  ia  at 
all  damp  for  a  short  time,  when  yon  will  fail  to 
obtain  a  apark.  Screw  off  the  bottom  of  yo 
lighter  A  and  gently  slid*  ont  the  inner  cj  lindi 


bV 


I 


whiol  place,  together  with  the  outer  one,  in  front 
of  a  fire  to  get  thoroughly  dry  (do  not  get  it  hot 
enough  to  soften  the  vulcanite).  Before  putting 
together,  bend  each  of  the  collectors  at  top  of 
inside  cylinder  ontwarda,  to  insure  their  rubbing 
the  outside  one.  It  require*  a  little  car*  in  screw- 
ing the  bottom  on  again,  to  aee  that  the  inner 
cylinder  ia  in  its  proper  tearing*.  If  this  is  don* 
in  front  of  a  fir*  with  very  dry  hands,  yon  will 
most  likely  now  get  torrents  of  sparks  with  very 
alight  presanre  of  the  button.  If  it  does  not  now 
work  well,  unscrew  the  top  at  B  and  **•  that  the 
wire  which  Carrie*  the  current  up  the  tube  is  in 
good  contact  with  a  braaa  waahar  you  aee  on 
cylinder.  I  have  known  them  fail  through  loot 
being  formed  between  the  wire  and  the  tube  at  C, 
which  can  eaaily  be  removed  with  a  pin,  '  The** 


strict  rale),  aay,  a  ealtepoonful  of  Bolder,  do.  of 
ax ;  mix  them  up,  first  having  added  a  little 
water,  juat  enough  to  make  the  mixture  *a  thick  aa 
good  cream.  Have  the  part*  yon  wiah  to  join  bright 
and  free  from  grease.  With  any  convenient  instru- 
ment (I  uaed  a  email  piece  of  abeet  braa*  shaped 
like  a  child'*  toy  spoon).  Wet  the  part*  to  be  joined 
with  th*  mixture,  then  pick  ont  with  yonr  spoon 
some  of  the  colder,  and  place  it  Over  th*  joint  or 
connection.  Now  place  the  article*  on  a  pieoe  of 
hot  iron,  or  bold  them  over  ■  olesr  fin,  hut  not  too 
near  the  fire.  Ton  will  aee  the  borax  rise  and 
nwell.  Be  careful,  for  the  rising  of  the  borax  ha* 
a  tendency  to  throw  off  the  bit*  of  solder.  Soon 
the  borax  will  shrink,  and  now  your  Bolder  will 
hold  on  to  the  article.  You  now  want  a  clear  forge 
fire,  the  leaa  amoke  the  better.  It  ia  nearly  out  of 
the  question  to  take  yon  farther.  Watch  the  solder 
for  the  melting  point.  When  yon  ace  it  run  or 
flow,  remove  the  article  from  the  fin.  Never  anal 
it— let  it  cool.  Some  articles  will  not  admit  of  being 
held  in  a  pair  of  tongs,  ao  you  want  aome  device  to 
bold  them.  The  devices  an  01*117.  0no  ^oad 
one  I  can  commend,  man  especially  if  yon 
attempt  to  braxe  more  thing*  than  on*  at  a 
time.  I  have  often  done  a  dnaen  compasses  at 
once  ;  bnt  if  th*  things  varied  in  six*  you  would 
not  find  it  *aay  to  braze  more  than  one  or  two. 
Well,  about  the  device.  Gat  a  piece  of  Iron, 
say,  Ain.  thick,  Jin.  wide,  make  hot  and  bend  00a 
end  like  a  horae-ahoe  magnet.  Let  the  long  leg  be 
so  long  aa  to  afford  you  a  handle.  On  this  you  can 
balane*  your  work,  and  no  tongs  ara  wanted. 
Than  is  no  trouble  in  brazing  with  10ft  braaa  win, 
or,  indeed,  with  any  rough  piece  of  braa*  if  th* 
thing  to  be  brazed  is  iron  or  ateel  ;  but  whan  th* 
things  to  be  joined  are  iron  and  brass,  or  all  braa*, 
you  ought  to  have  the  right  kind  of  solder1 — by 
some  called  hard  solder,  by  other*,  spelter;  bnt 
for  fin*  work  nothing  beat*  silver  Bolder.  I  will 
give  you  the  instructions  if  yon  wiah  (for  silver). 
ASUOUBEB. 


[65058.]— Lead  Poisoning.— If  some  of  the 
dandelion  win*  be  tested  by  pouring  in  sulphuric 
acid,  the  presence  of  lead  will  Vie  shown  by  a  whit* 
precipitate  of  lead  sulphate.  (The  praoipitate  ia 
perfectly  insoluble.)  H.  R.  B. 

[65658.]  —  Load  -  Poi*iuiin*T.  —  Do  not  be 
alarmed  :  it  ia  an  utter  impossibility  for  lead  to  be 
taken  up  from  the  glaze.  If  lead  can  be  taken  np 
glaxe  on  earthenware,  how  is  it  we  don't  hear 


[65663.]— Welded      Boiler*     and    ' 

These  .re  made  without  anything  ineide — the  joint 
simply  welded.  Very  »imple  wh«n  seen,  and  toon 
learned  by  any  ordinary  smith  accustomed  to  iron 
work.  If  yon  want  to  go  into  the  biisinax* 
sdvertla*  your  adduce  in  proper  column. 

an  Old  WRLDED-Bon.KH  Max 
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[66666.]— Ball*— The.  mistake  ii   having   the 

two   bell.  Id  one  circuit.     Have    tent    diagrams. 
A*  the  switch  ii,  only  lbs  lodge  bell  rings. 

[66668.]— Inland  of  Snmatra.— This  ii  a 
Dutch  settlement,  and  tobacco  suitable  far  cigar - 
making,  of  high  price  (if  riot  of  fragranoe),  i> 
largely  grown  then,  as  wall  aa  in  Java,  alio  Dutch. 
All  the  prodnoe  goes  to  Amsterdam,  and  ia  than 
•old  to  the  world  by  taction  or  tender.  2,  8,  and  6 
I  oennot  answer.  4.  The  labour  ii  native,  and  tbe 
Hollanders  have  not  tbe  beat  reputation  as  nigger  - 
driven.  6.  Deli,  where  tbe  beet  Sumatra  tobacco 
ii  grown,  ia  on  the  north  of  the  island  nearly  oppo- 
site our  settlement  of  Penaog  in  the  Malacca 
Strait*.  I  should  not  advise  oar  querist  to  try  bis 
fortune  there  unless  he  he  a  Hollander,  they  being 
even  more  exclusive  than  the  Heathen  Chinee  aa 
to  admission  of  other  nationalities  (especially 
English)  to  their  territories.  Mach  better  try 
Ceylon,  where  very  fine  tobsoca,  as  well  as  tea  and 
coffee,  are  grown.  F.  G,  L. 

[85674.]  —  Mancheater  Dynamo.— To  Mr. 
BOTTONE.— Below  you  will  find  cut  giving  best 
proportions  to  be  carried  out  in  a  Manchester  type 
dynamo  with  a  Sin.  or  rather  -Jjin.  Hog  armature. 
Ion  will  see  that  instead  of  having  the  field- 
magnets  12in.  long  by  1  Jin.  diameter,  they  should 
be  Bin.  long  and  Sin.  diameter  to  allow  the  r- — ' 


will 

..  , _._ ., j 

everything.  I  should  say  a  few  pinnyworthi 
each  colour  will  go  a  very  long  way.  The  materials 
are :  Flax  sheeting  for  ordinary  sosnea  and  a 
special  game  t or  visions  and  transformation  scenes, 
and  the  first  preparation  ia  made  with  Cannon's 
concentrated  site,  8d.  per  lb.,  and  whiting,  2s,  per 
owt.  The  Only  brushes  suitable  are  known  as 
quill  tools.  1  hope  the  above  will  be  useful  to 
more  than  one  aa  the  winter  evenings  are  coming 
aa  fast  as  ever,  and  we  all  like  to  have  something 
to  do  to  pass  away  the  dreary  time  when  the 
"winds  whistle  cold." 

E.  Wabd  Bussell,  a.e.E. 

[65676.]— Onuhinsr  Strain  on  Arches.— On 
a  2Jft.  vonasoir  of  a  semioircnlar  aroh  of  25ft, 
radius,  allowing  heavily  for  parapet  and  rolling 
loada,  io.,  the  crashing  strain  would  not  exceed 
10  tons  per  square  foot.  Cement  of  best  Portland, 
well  mixed  1  to  4  with  good  aggregate,  when  three 
months  set,  will  crash  at  about  100  tons  ;  and  when 

""  tons  per  foot.    Lei    " 

t .... res  in  not  IMS  tn;iu  *L--- '-■   --■' 

mnoh  loni 

Sander) 

[05677.]— Chomp  Freemnr  Befri aerator. 
In  a  metal  cylinder  A,  a  hollow  cone  B  of  th 
metal  plate  is  so  fixed  ss  to  divide  the  interior 
A  into  two  parts  ;  the  eone  B  open  at  the  top,  ai 
the  ring-shaped  space  P  surrounding  it,  open  at  t 
bottom.  The  anbstanoe  to  be  froien  is  placed  __ 
B  to  about  i  lie  height ;  and  a  cover  la  then  placed 


n  three  months, 
o  nine  months. 

Fbakk  Caws. 


to  corns  near  enough  to  the  pole-pleoee,  which  mnst 
ran  within  Jin.  of  the  armature.  Put  on  five 
layers  No.  SO  d.o.c.  for  the  armature  (about  31b.  I 

Son  my  twelve  cogged  rings),  put  41b.  No.  16  as 
series  coil  on  the  P.M. 'a,  and  about  151b. 
No.  22  as  the  shout  noil ;  will  light  five  30 's  at  a 
speed  of  1,300.  S.  BoTTONE.J, 

[65676.] — Scone- P«IntIrnf,—ThH  colours  are 
used  in  distemper,  with  just  sufficient  glue  or  other 
aisotobind  them.  Mix  your  tints  in  water  just 
the  same  aa  yon  would  in  oil,  only  instead  of  using 
white-lead  use  whiting.  Dry  colours  in  fine  powder 
Will  need  BO  grinding—just  simply  mixed  with 
waters.  Those  oolonra  that  require  grinding  are 
kept  in  stock,  ground  in  water,  at  any  oil-and-colour 
shop  in  the  neighbourhood  of  a  theatre.  Caution 
mast  be  observed  Dot  to  have  tbe  sise  too  strong, 
or  it  will  be  liable  to  ship.  Before  using,  the 
oolonr  should  be  tried  on  paper  and  dried  before 
the  fire,  in  order  to  teat  whether  sufficient  siae  has 
been  Deed,  and  to  prove  that  the  tint  is  what  waa 
required.  T.  Ci. AIike. 

£65675.]  —  Scene  -  Painting-.— In  answer  to 
an,"  on  scene-painting,  I  must  say  he  has  been 
misinformed  as  to  oil  odours— to  wit,  flatting 
ia  used  when  scenes  are  required  for  a 
igtlme.  for  the  only  colour  that  is  of  use  is 
aaownaa  body  oolonr — i.a.,glno  and  waterare  mixed 
with  powder  oolonra.  Than,  again,  the  effect  of  oil' 
oolonr  in  any  form  ia  objectionable,  as  it  has  so 
brilliancy,  ia  very  heavy,  inflammable,  difficult  to 
nsei  poisonous  to  use  ;  lu  fact,  for  aoenea  especially 
nsed  by  gaslight,  oil-painting  is  most  objectionable, 
although,  if  "Dan"  would  like  to  try  it,  I  will 
give  every  detail.  Now  tbe  cheapest  and  best 
colours  are  obtainable  at  A.  W,  Brown,  i  oolonr 
merchant,  914,  W  hi  tech  apel-  road,  London  :  aiure 
bine,  2a.  per  lb.,  ultrsmarioe,  7d. ;  zinc-white,  5d. ; 
three  chromes,  Is.  6d. ;  Venetian  red,  2d. ;  orange 
lead,  3d. ;  three  emerald-tinted  greens,  Gd. ;  Dutch 

{ink,  9d. ;  burnt  terra  de  Sienna  and  Vandyke 
rown,  ground  in  water,  Is.  6d.  j, Indigo,  6s. ;  brown 
Lake,  6a. ;  damp  lake,  Is.  4d.    Those  are  a  few  of 


long  time 


half-filled 

nitrate,  and  water  added  until  tbe  apace  is  near 
full.    P  having  been  closed  by  a  cover  similar  ._ 
that  of  B,  only  screwed  to  the  bottom  instead  of 
the    top    of    the    cylinder,  the  cylinder  is 
placed  in  a  stand,  and  is  rotated  for  eight  o 
minutes.     In  the  sketch  I  have  sent,  which  I 
yon  will  understand,  I  have  pat  a  table,  S,  w 
makes  tbe  apparatus  more  finished,  and  won't 
holding  while  being  rotated.    It  has  four  legs,  and 

ire  or  round,  whichever  '    "     '        ■■■.■■ 

looking    at  the   prices 

uinm  nitrate  runs  about  „  «•■  i^miu. 

H.  M.  Wabd. 
[65680.]— Battery,— This  question  ia  very  easy, 
By  Ohm's  well  known  law— 

Bs>o  x  R 

1!'7) 


-  10  x 


POBTHOS. 


[6B6B9.]— Arithmetic*!.— The  walls 
so  ends  eaob  h  x  b  and  two  aides,  each 
to.  of  square  feet  required  ■■  -*('  +  *) 


©' 


ucalated  by  duodecimals— 


437  11"  10'  sq.ft.,  or  aJlsq.yds.  nearlj 

[65083.]— Algebraical.— The  supposi 

is  wrong.    The  following  is  the  solution- 

-  Bo  -  [/,  +  (la  -  I,)  -  (4  -  *)] 

=    -3a-  [**+Sn    -5*-    a_  +  b\ 

*  Erased  letters, 

H, 

[OofiOO.]— Lemon  -  Juico.— I  think  1 
will  keep  if  you  put  it  in  a  seraw-stoppei 
(one  of  Barrett's  beer- bottles).  This,  an. 
it  in  a  oool  place,  would  probably  prevent 
deteriorating.  H. 

[65600.]— Lemon- Juice.— All  froii-ju 
bo  preserved  for  any  length  of  time  by 
one  of  the  plans  of  the  ancients,  who,  . 
tracting  the  juice  of  the  grape  and  uiks 
evaporated  some  of  the  water  by  boiling  ui 
oient  water  was  not  left  to  enable  tbe  eyru 
times  it  waa  made  very  thick)  to  ferment, 
juice.  1  suppose,  would  need  pure  sugsj 
When  required  fur  use,  simply  add  water 
have  unfarmented  wine,  lit 

[65692.]  —  Negativ*      Varnish.  - 1* 
"     shellac,  fox,  ;  methylated  spirit,  60s. 


continually  u. 

hoars  until  precipitate  1 


aulved. 


.rdles,  tl 


i  biter. 

[G5C3 2.]— Negative  Varnish- Ths (1 
is  recommended  as  tough,  hard,  and  c 
Shellac,  lioa.1  mastic,  Joi. ;  oil  of  tnrpenti 
sandarach,  IJui. ;  Venice  turpentine,  iui.:t 
10  grains,  and  alcohol  20fl.oz.  I'BISt 

[65692.]  —  Vegatlve  Varnlah.-: 
Ssndarao,  4oi.;  alcohol,  mot. ;  oil  of  la  rem 
chloroform,  6  drachms.  ^o.  2.— Wbi 
varnish,  16or_;  methylated  alcohol,  2So 
latter  ia  not  very  durable.  Unless  quant 
made,  it  ia  ohespsr  to  buy  a  pint  of  Mai 
Swan's,  or  some  other  good  maker, 

Plymonth. 

[66692.]  —  NOeTBtlve  Varnish.  —  ( 
"white  hard"  varnish,  dilated  with  sbo 
ita  bulk  of  methylated  spirit,  makes 
serviceable  varnish  ;  but  sometimes  it  is  1 
too  soft.  In  that  case,  the  addition  of 
"  brown  hard  "  varnish  would  probably  in 
Ordinary  plain  collodion  protecta  gclatii 
from  damp  better  than  anyivarnuh. 

[C5692.7r-Nestatlvo  Varnish.- 1  fi 
gum-arabic '■  an  excellent  protective  iu 
gelatine  negatives.  It  has  two  great  meri 
it  can  be  run  on  the  plats  while  it  is  wet,  t 

Elate  dries  onse  for  alt.  Secondly,  no  ml 
ot  a  sun  it  ia  expoted  to,  it  never  stir 
paper.  But  tho  paper  must  be  fairly  dry. 
varnish  which  merits  attention  is  the  0: 
given  in  the  Phatographiitht  ,lrcMr,wfc 
follows :— DissWvs  *  parts  of  borax  and  t 
of  aarboaate  of  aoda  in  160  parts  of  hot  wi 
dissolve  in  this  .12  parts  of  bleached  ibellw 

160  parts  of  water, 
spoilt  lorms  aiier  a  few  days,  filter  otf,  1 
an  be  osed  on  the  wet  film.  A  very  gv 
arnish  can  be;  made  by  thinning  dot 
polish   \vith  methylated  spirt' 


W-qoloO 


3,  But 


[05685.]  —  Coil.  —  "F.  W,  W.'didi 
hat  sort  of  a  coil  he  requires,  I  11 
lin.  paper 
0.  22  giugs 
brass  tnbe  made)  to  slide  over  it  ,|,in,  tl 
regulator;    lin.  square  mahogany  ends. 

which  explaii.  ... — 

with  four  rows  I  of  No.  24  d-co,  1 
with  paraffin  wfi  and  cover  with  layer  of 
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ad  the  secondary  coil  caret ully  with 
''I   ■  ilk-cove  red  wire,  uling  plenty 
r  of  thia  piper  between 
a  »hown.    When  the  cur- 
it  by  drawing  ont  tnba. 
r  very  good  m;  of  making  a 


"  Electrical  Initi 
,"  wbioh  I  would  advise 
you  want  an  intensity  coil,  make 
.1  by  W.  Perren-Mayoock,  A.S.T.E. 
E.M."  a  few  weeks  back. 

POBTHOS. 
s-Oream,— The  right  proportion  of 
*—   should  be  about 


*  of  it 


But,  in  order 
r.  the 


IB  capable  of  producing  by  tbem- 
«  of  cold  more  tban  3o»  below  the 
of  water,  and  thia  the  ordinary 
as  will  not  do.  About  the  cheapest 
■  I  t'jr  ordinary  use  is  onB  which  ii 
loyad  in  France,  both  for  making 
I  for  cooling  wine*.  It  consists  of 
red  dauber  salt  (sulphate  of  aoda), 


id  about  two-third l 

muriatic  acid).    Thi 

:e  of  cold  30'  below  freesil 


it  of 


Ming. 

aw.  s. 

dency  of  Sulphur.— There  does 
ie  any  marked  change  in  the  views 
i  this  subject.  Moat  of  them  con- 
itudic,  a  few  look  on  it  as  being  a 
itier  of  fact  we  bava  no  proof  of  its 
we  refer  it  to  hydrogen  i,  sines  it 
me  with  six  atoms  of  hydrogen,  or 
«i.  If  una  atom  of  any  element  does 
th  six  atoms  of  hydrogen,  we  cannot 
nty  state  it  to  be  heiadiu,  since,  if 
th  tbres  atoms  of  a  dyad,  it  may 
,  as  was  shown  by  Piria  and  Lieben 
ight  years  ago.  Let  us  take,  for 
it  ui.virk  SOj.  Wa  may  reprBSBUt 
dyadic  or  a  baxadic  sulphur  oom- 


ly  adopts  tbs  simplest  methods;  for 
ther  incline  to  the  former  view. 

8.  BOTTONE. 


H-O^S-O-H 


;ad,  bat  it  could  alio  be  writte  n— 
-0-0-3-0-O-H 
ling  element  as  a  disd.  A  sulphur 
.  s» id  to  exist,  hat  only  at  tempera- 
reeiing  point,  and  according  to 
iin  Rath,  a  compound  having  the 
sulphur  hexiodide  SI,  may  be  ob- 
tals  by  evaporating  a  solution  of 


sulphur  and  iodine  in  carbon  disulphide.  These 
two  compounds  seem  to  indicate  a  hcxad  atomicity 
for  sulphur.  According  to  Meodeleiefls  classifi- 
cation, 0  3,  8e.  and  Ta  form  a  natural  group :  and 
0  8,  Cr,  Mo,  W  and  U  also  form  a  group  pre- 
sentiog  many  points  of  resemblance.  This  is  very 
claarly  shown  by  tbe  spiral  diagram  due  to  Prof, 
Odling.  The  whole  question  of  atomicity  is  in  a 
very  confused  condition  ;  we  seam  to  have  got  hold 
of  part  of  a  law  only,  instead  of  a  whole  law. 

Wm,  Jons  Gbey,  f.C.S., 

Analytical  Chemist,  Kewoastle-on-Tyne. 

[65695.]— Valency  of  Sulphur.— la  a  book 
published  about  1884  1  r„.d  that  in  the  case  of  H,S 
the  S  acts  aa  a  diad,  in  90,  as  a  tetrad,  and  in  SO, 
as  a  hexad.  I  have  forgotten  the  name  of  the 
work  in  question,  but  I  think  it  was  called  "  Out- 
lines of  Chemistry,"  Sulphur  may  also  be  warded 
as  a  hexad  with  the  affinities  partly  latent  in  the 
above  instances  of  H,S  and  SO,        PaiSCinA. 

[66696.]— Bleotriaal.— There  are  numerous 
modifications  of  Danielle'  elements.  To  which  do 
you  refer  r1  \V.  Perre.X-MAi'COCK. 

[66697.]  —  Ohlorophyl.—  To  "Chemist."— 
Cblorophyl  appears  to  ha  a  definite  compound. 
It*  coin  position  has  not  hitherto  been  satisfactorily 
ascertained.  Some  observers  maintain  that  itaou- 
tains  iron,  others  deny  this.  It  has  been  obtained 
in  a  separate  condition  by  Bouwinganlt  and 
other),  and  presents  tbe  appearance  of  a  dark  green 
powder,  somewhat  waxy  in  nature,  insoluble  in 
water,  slightly  soluble  in  other,  more  so  in  alcohol. 
It  can  resist  a  heat  of  ZO0=  C.  {302'  F.)  without 
nndsrgoing  obanga.  Baossinganlt  state*  that  a  larga 
tree  yielded   only  100  grains  of  ohlorophyl ;  from 

into  starch.  From  tbe  insolubility  of  ohlorophyl 
as  we  know  it  in  tha  solid  form,  it  is  poasibla  that 
tha  preparation  is  a  decomposition  product,  and 
that  we  bava  not  yet  succeeded  in  eliminating  the 
unchanged  ohlorophyl,  S.  Bottom-;. 

[65698.]— Breathing  of  Plants,—  1 1  ii  a  gene- 
rally acknowledged  fact,  S.  BOTTONE. 

[65698.]— Breathing  of  Plants.-  Th.  fact 
that  plants  cannot  break  up  tbe  CO,  without  sun- 
light is  universally  admitted,  for  the  force  which 
empowers  plants  to  break  up  the  CO,  is  no  other 
than  the  rapidly-vibrating  rays  of  sunlight;  but 
when  this  power  is  hindered  from  acting  a  reaction 
takes  place,  Satine. 

[UiliS 8.]—  Breathing  of  Plants. -I  believe  it 
is  generally  admitted  that  plant*  eihals  CO, 
during  the  night,  and  thus  would  vitiate  the  atmo- 
sphere. It  is  so  stated  in  some  of  Koacoe'e  books. 
The  liberation  of  oxygen  is  caused  by  the  cblorophyl 
under  the  influence  of  light ;  whan  that  is  with- 
drawn it  takes  place  no  more, 

R.  A.  R.  Besnett. 

[65698.]— Breathing  of   Planta.— The  theory 
that  plants  exhale  carbonic  acid  and  absorb  oxygen 
L'Jof  late.    I  do 


at  night  t 


dee 


i  either 


,    .ntity  is  so  small  that  any  usual 

Quantity  of  Bower*  in  a  bedroom  would  not  be  so 
elaterious  to  the  atmospbere  aa  keeping  a  dog  or 

Plymouth.      '  B.SC. 

[65898.1— Breathing  of  Planta.— The  exhala- 
tion of  CO,  during  dirkneaa  by  planta  has  been 
explained  by  tbe  fact  that  during  the  light  absorp- 
tion of  CO,  is  more  rapid  than  tha  decomposition 
of  the  gas;  conasquentty,  when  the  light  fails,  tha 


ndeeomposed  CO,  is  returned  by  the  plant  to  tha 
ir.  It  is  not  generally  admitted  that  planta  in 
joma  are  unhealthy,  bat  the  reverse.  If  the  plant 
xhaled  CO„  not  previously  absorbed,  it  would 


isdu*. 


nof 


fnel  food*  ;  but  the  fat  contaiaed  in  the  body  k  _ 
valuable  reserve  "bunker"  of  fuel,  and  is  often 
drawn  upon  in  disease  or  in  starvation. 

Plymouth.  SSa. 

[65699.]— Animal  Heat.— The  heat  of  tha 
animal  body  is  dua  both  to  the  oxidation  of  food 
and  also  to  the  oxidation  of  tha  effete  tissues. 
Formerly  it  was  supposed  that  moat  of  tha  heat 
was  generated  in  the  lungs  by  tha  oxidation  of 
sugar  [  but  it  is  now  considered  that  oxidation  of 
tisane  is  the  principal  factor.         Doctor  Med, 

[65699]— Animal  Heat.— The  "fnel  foods"  aa 
yon  call  them,  are  not  consumed  a*  such.  The  heat 
is  principally  generated  during  tha  oxygenation  of 
the  blood  ;  but,  of  course,  the  blood  is  but  the  great 

renewcr  of  the  tisane  waste,  so  that  the  atate * 

has  truth  in  it 


It  is  simply  another  way  of  viewing 


15699.]— Animal  Heat.-A  small  amount  o: 
ual  heat  must  come  from  the  chemical  actio: 
he  gastrio  and  pancreatic  juios  and  ths  gall  oi 


_  tha  oxidation 
of  the  tissnes  themselves  ;  for  when  we  breathe  in 
a  quantity  of  air,  part  of  the  oxygen  burns  up  th* 
waste  matter  brought  from  tbe  tiosuea  by  the  blood 
in  the  lungs ;    another    part    aomhines  with  tbe 
hemoglobin,  and   is   taken    in    the    blood  to  the 
tissues  themselves,  where  it  helps  to  oxidise  thsm. 
S  A  TINE. 
[66700.]  —  Hydroklnone    Developer.  —  Yes. 
One  of  ths  features  of   this   developer  is  that  it 
keeps  longer  than  the  pyro,  and  can  be  used  over 
and  over  again  ;  for  vary  short  expoauras,  however, 
G.  A.  Kenyou  (in  the  II.  J.  </  I-holography  for  JIth. 
May)  says  it  should  be  used  fraeh, 
Plymouth.  B.So, 

[65701.1  —  Breaking  Strains.  —  "  Area  of 
bottom  flange"  is  evidently  a  section  of  the 
material  forming  the  flange,  whether  it  be  angle- 
irons  or  piste; Tint  it  must  be  the  area  at  the 
weakest  part  if  there  are  holes  in  it.  "Effeotir* 
depth  "  ii  usually  taken  as  tha  distance  between 
centra*  of  flanges ;  in  the  case  yon  first  give  it 
would  ba  19in.  "Strain  on  top  or  bottom  flange 
at  centra  in  tons"  is  the  load  at  one  of  th*  piers 
multiplied  by  the  leverage  due  to  span  and  depth 
of  girder.  Thus,  suppose  load  at  centre  22  tons, 
it  is  evident  each  pisr  carries  11  tans;  and  if  span 
is  35ft,,  and  uepth  19in.,  the  strain  on  top  or 
bottom  flange  -  3S  *  I2  *  „"  =  122tons;  and 
as  area  =  6sq.in.,  thia  gives  a  strain  in  compression 
or  tension  of  ' 
which  would  b 


m-klir: 


rays,   i 


npper    flange 


probably 


BOad  , 


which  agrees  pretty  well  with  Fairbairn's, 
There  seems  to  be  an  error  in  the  example  given — 
B  is  probably  intended,  instead  of  ,*4, 

Bristol.  T.  C. 

[65702.]— Infinite  Series 


(.)'  +  (J)'  +  U)'  +  <!)'  +  *°i 


i\y 


See  Luby's  "  Trigonometry,"  or  almost  any  other. 

Tbia. 

[65702.]  —  Infinite  Series.  -  The  oumnt 
Bomber  of  The  Bizarre  Note*  and  Weritt 
(American  msgaiine)  says  that,  ace 

of  the  infinite  series  )  d  i  +  t<  4o-i  •»  eoaBl  *•  -^ 
This  is  equal  to  1-644934.  Consequently,  the  series 
mentioned  would  be  this  amount  less  unity,  or 
-6449,  ic— »  definite,  though  incommensurable, 
amount.  B.  S.  3. 

[i;"i707.]— Damp  Walla.— I  read  some  time 
sinCE  the  following,  while  looking  through  some 
old  books  :— "  Damp  Walls.— A  stall,  of  which  the 
walls  were  constantly  damp,  thongh  every  means 
were  employed  to  keep  them  dry,  was  intended  to 
be  pulled  down,  when  M.  S:bmittbals  recom- 
mended, aa  a  lost  resource,  that  the  walls  should 
b*  washed  with  sulphuric  acid.  It  was  done,  and 
the  deliquescent  salts  being  decomposed  by  the 
acid,  the  walla  dried,  and  the  hall  waa  afterward* 
free  from  dampness." — From  "Recreations  in 
Science,"  London,  1S30.  Weird. 

[65709. J— Traniparenoiea.— Yes,  yon  can  tek* 
them  on  gelatine  dry-plate*  ;  lint  nothing  comes  up 
to  tbe  wet  process  usedi  by  Farrier  and  bis  suc- 
cessor. R.  Thomas. 
S 65709.] — Transparencies. — Can  be  done  on. 
inary  gelatine  bromide  plates  ;  but  "  Lux  "  will 
probably  hav*  failures.     Try  Cowan's  gelatii 


BNSLISH  MKOHANIO  AND  WORLD  OF  SOTfflTOB  I  Mo,  Ug 


ehloiide    plates,   I 


i  pistes.     The  reeoltl 


JTHie    pieies,   VI  viqqidcii   piarei.      J.ne   m 
perfect,  and  the  manipulation  vsry  iuj  ; 
requirea  strict  attention  to  formula:  given. 

F.H.S.E. 
[SG709.]— TruupuenalB*.  — Then  are  ver 
few  who  can  get  satisfactory  Ian  tern  transpere-  ■  ■ 
Ou  ga latino-bromide.  Par  better  to  dm  aoltudii 
chloride  plates.  For  all  inforr 
J  lot  look  op  beck  number*  of  th. 
'holography  and  alio  the   Almanacs 


oondact  this  opention  in),  Dissolve  the  chloride 
In  distilled  water  (if  then  is  a  brown  insoluble 
residue,   the  salt    haa    been  overheated,  and  the 


jeot  look  op  back  nnmbetl  of  the  Bi 
Photography  and  alio  the   Aim 
journal  fur  the  last  three  yuan. 


Plymouth. 

[65709.] — Trans  pejencies.  -Itis  quitepos  .: 
to  mike  tramparcuciei  with  dry  platei  if  the  film 
ii  loffieientl  j  thin.  I  have  a  lot  of  platei  that  are 
of  no  dm  whatever  for  taking  negatiTas.  The  picture 
lacks  density  ;  bat  for  transparencies  they  are  just 
the  thing,  when  developed  properly.  If  "  Lux  " 
will  write  to  me  1  iball  be  happy  to  lend  him  MU 
of  my  lantern  slides  to  look  at,  and,  if  he  wist  ■  a 
box  of  platei  to  try. 

Rugby.  A.  Percy  Svn  ■ 

[6570S.]— Tranaparanoiesj.—  It  ie  perfectly 
possible  to  get  beautiful  traniparencita  for  the 
magio-liutem  ou  gelatine  dry-plates,  and  mure 
especially  on  those  specially  prepared  with  mixed 
chlorides  and  bromides.  A  siiie  qui  nun  is  a 
ferrous  oxalate  or  citrate  developer,  Pyro  cer- 
tainly does  not  do  for  thia  work,  whatever  may 
be  iti  merits  for  negatives.  Farrier's  beautiful 
pictures  are  believed  to  have  been  printed  on 
albumen  platei.  I  am  an  old  worker  with  the 
collodion  process,  and  have  a  hankering  after  the 
sparkle  and  brilliancy  of  the  collodion  t.  ■..- 
paranoias  ;  but  still,  1  most  admit  that  I  have 
obtained  eome  anperb  alidei  by  following  the  sub- 
joined recipe :  A, — Sulphate  of  iron  (Ire*  from 
oxide),  140gr. ;  sulphuric  acid,  I  drop  ;  distilled 
water,  las.  B.— Potash  nitrate,  13Cgr. ;  polish 
oxalate  (neutral),  44gr, ;  hot  distilled  water,  loi. 
The  plate  having  been  exposed  under  a  good  nega- 
tive, with  plenty  of  detail,  in  a  well-fitting  printing 
frame  from  one  to  five  seconds  in  diffused  dsyl  - 
or  at  a  distance  of  12in.  from  an  ordinary  fish-t  jil 
gas  or  paraffin  burner  for  rive  to  twenty  mil 
(according  to  density  of  negative),  is  developed  by 
being  placed  in  a  diih  oontaiaiog  a  mixture  of 
three  parta  D  with  one  part  of  A.  Measure  out  II 
first,  pour  in  A  in  a  fine  stream,  stirring  wiih 
glass  rod.  The  liquid  should  be  orange-yell.*' 
quite  clear.  The  dish  moat  be  kept  rooking.  The 
picture  should  develop  slowly ;  it  ehould  take 
from  one  to  ten  minutes  to  attain  full  density. 
The  plates  should  develop  absolutely  clean  in  " 

Sarta  that  have  received  no  exposure. 
evelopment  may  be  retarded  if  a  plate  has  a 
dentally  received  too  great  an  exposure,  by 
addition  of  five  or  six  drop*  of  a  10  per  cent,  s 
tion  of  common  salt.  There  is  ac  excellent  ri 
for  albumen  slides  for  the  lantern  in  the  "  E. 
for  Jan.  4  and  11,1884.  S.  BOTTo: 


Spragne,  lloselenr,  o 


o  good.    Get  the  latest  edit 
\V.  P£  rues-Ma  vci 


[B5710.J—  RlentropUtlng.  —  Why  i 
and  use  the  double  cyanide  solution  c 
silver,  made  thus  '.'— Get  a  half-pint  jau 
refined  grain  silver,  and  about  Sot.  n 
Place  the  silver  and   acid  in  the  iar :  ooi 

Sieoe  of  tissue-paper  ;  stand  i 
issolved.  Be  aura  ,—  '-■■■ 
chimney.     Keep    it 

dissolve  in  about  one   quai  

solvo  ioi.  of  cyanide  in   one  pint  of  water,  au 
carefully  add    to    the    silver  solution  about  on 
tablrspuonf ul ;  thoroughly  stir  the  eolation  eac 
time  ou  adding  the  cyanide   solution.     When 
more  lilver  can  be    thrown    down,  let  it  E      '. 
settle;  then  pour  off  the  liquid,  and  thoroi 
wash  in  cold  water  five  or  six  times  tbe  oyani       I 
silver;  then  dissolve    tbe  oyanide  of  silver   tu 
strong  solution  of  cyanide  ;  3ox.  to  the  qnart  yo 
will  End  enough — if  not,  drop  into  the  soli 
piece  by  piece,  the  cyanide,  until  the  soluti   . 
clear  ;  then  you  have  tbe  double  oyanide  of  ailve 
which  can  be  worked  cold  or  warm.     I  pre!    ;  I 
rise  it  cold.     The  gold  solution  is  made  in  the  sam 
way;  bnt  you  make  the  chloride  of  gold  by  di 


0  hydroe 


acid  ;  tl 


[657 1 0.  ] — Bleotropla  t  In  g ,  - 


T  Till  I.. - 


preparing 
■mail  quantity  of  solution,  snoh  aa  that  mi 
tioued  by  "  Perplexed,"  the  battery  method  Ii  i 
moat  suitable,  aa  then  is  no  risk  of  losing  fsWJ 
The  prrous  sell,  however,  may  be  dispensed  in 


I   chloride  (a  saucer  will   . 


o(  asbestos    (millboard,    paper,  ie.)    suit  yea 
purpuse  ?  pRIscim. 

[65727.]— Magnet.— To    MB.  Bottosi 


3.  SO. 


■Pat 


S.  BOTTONE. 


ipreoipits 
for   f otui 


refully(vrai 


ra  should 


be  kept 

'  =  ."-     -'ij.  a  is«  ol  ve  Dree.  r 

[bout  a  qnartei 

i  free  cyanide.  Dilute  so  that  it  contains  about 

of  gold  per  gallon.    The  above  solution,  which 

he  double  cyanide  of  gold  and  potassium,  is 

ked  hot<  and  a  pure  gold  anode  used.     To  make 

■r  solution,  dissolve  pun  grain  silver  in  pure 

tnd  strong  nitric  acid  (3oz.  aoid  to  loi.  silver). 

When  oil  is  dissolved,  evaporate  to  dryness  (this 

iration  may  be  conducted  in   a  glass  flask  on  a 

id  bath  either  over  gas  or  on  the  fire),  and  then 

proceed  in  same  manner  as  with  gold.    This  aolu- 

■ '  n  Is  worked  cold,  and  a  pure  silver  anode  used  ; 

i.  of  silver  to  the  gallon  is  a  very  good  propor- 

,__n  for  this  bath.    With  ngard  to  batteries,  I 

prefer  the  Hansen,  and  one  6in.  cell  will  work  a 

-"-in  Of  Silver  solution,   and  two  (connected  for 

itlty)  will  work  the  gold  solution.     Excite  each 

with  ioi.  sulphuric  acid,  and  three-parts  fill 

the  porous  cell  with  strong  aqaa  fortia  (lid.  per 

ound.) 

Birmingham.  H.  M.  L. 

[56711.]  —  Motor.  —  To  MR.  BOTTOSE.— 
Perhaps  you  have  got  your  brushes  at  a  wrong 
angle  of  eommatation.  Or  there  may  be  leakage 
from  brush  to  brash.  Or  yon  may  have  wound 
the  F.M.'i  so  that  yon  have  not  got  consecutive 
iles  top  and  bottom,  aa  yon  should  have. 

8.  BOTTO.VB. 
[65713.]—  Disappearance  of  theH oon.— Due 
i  eclipses.  Did  '■  Circe  "  read  the  notes  on  the  last 
eclipse  ?  TBI  A. 

[65715.]— Mechanical  Problem.— The  weights 
ill  adjust  themselves  so  that  the  distance  of  the 
lighter  weight  from  a  vertical  through  centre  will 
be  J  distance  of  the  other  weight.    Call  this  dis- 

and  the  vertical  to  the  oentre  will  be  ix. 

We  have  therefore  x-  t  (  }  ?)-  = 
Take  square  root,  and  we  h 
''  *  4  -  ~.  The  vertiaals 
id  'Jiin.  below  oentre. 


L  657];.]— Winding  Electro  -Hairnet.— Th 
leht  to  be  no  difficulty  in  winding  No.  16  by  ha 
frequently  wind   Ko.  12   by  hand.     If  you  o 
manage  it,  take  off  all  tbe  win,  and  rewind  w 
"o.  16  on  two  light  wooden  bobbins.    Tapes  ___ 
ery  useful  for  holding  the  layers  in  place,  when 
obbins  are     not  used.      A    tight-fitting  wooden 
■asher  at  each  end  is  also   very  good,  and  lc  ' 

;et  negative  surface  will  develop  full  power. 
[65718.]— Dynamo    and    Accumulator.— To 


two  gsJluaa,  tii 

ighing  371b.;  at 

c  sol  ved  hy  sinol- 

W.H. 


[65739.]— Solution*  of  Oano  Sutra*.— 171b.  oi 
*ne  sugar,  if  dissolved  in  any  quantity  of  water,  ii 

[ual  to  one  bulk  gallon;  therelore,  if  171b. 

■i  dissolved  in  201b.  of  wat 
suit  will  be  thrte  gallon) 
my  dependent  question  can 
proportion. 

[65730.]  —  Solution.  —  Chromic  acid.  3;i 
turated  solution  of  common  salt  in  water  fa 
uc,  whiob  can  nmain  in  the  liqnid.  It  is  pit 
rable  to  have  ainc  in  parous  cell,  and  carbons  a 
iter  cell,  thereby  utilising  the  whole  surf see  E 
e  sine  1  presume  yonr  arrangement  is  d  la  *U 
Bunsen.  E.  Ward  Bcssell,  iEi 

[65732.] — Dynamo. — If  you  will  kindly  turn  t 
ny  reply  CS330,  at  p.  311,  So.  1,210,  yon  will  st 
ha  design  of  a  Manchester  type  dynamo.  If  thi 
3  made  with  an  armature  4jin.  diameter,  21  it} 
md  wound  with  31b.  So.  20,  tbe  field  magnets  bsa 
□ade  smaller  in  proportion,  and  wound  with  I  Jib 
So.  22,  yon  will  gat  what  yon  require.  It  can  b 
iriven  by  water  power.  If  yon  torn  to  my  adiw 
itementa  in  tbe  Sale  Column  yon  will  see  that  J 
ipply  all  ths  needf  al  castings,  Ac. 

S.  BOTTOSE 
[65734.]— Champagne  Oorka.  —  Hiving  id 
nearly  two  yean  in  the  champagne  country,  1  tej 
to  inform  "  E.  M."  that  the  corks  when  pet  ZM> 
lampague  bottles  are  cylindrical.  The  string  sri 
wire  acting  against  the  internal  preasnre,  romdtW 
ips  of  the  corks.  As  to  tbe  making,  sfttrue  i 
intige,  the  juice  of  tbe  grapee  is  put  into  luw 
asks  and  allowed  to  ferment,  till  slopped  sj  aa 
old.  About  April  or  May  a  second  letmtuut  ' 
ets  in,  and  the  wine  is  then  bottled  befors 
ermentation  is  complete.  The  bottles  art  pa! 
i  cool  cellar,  and  befon  shipment  are  left  far  u_ 
weeks  in  a  frame,  cork  downwards,  at  an  sofkd 
bout  45".  Every  day  the  bottles  an  shaken  nl 
rotary  motion,  in  titu,  to  allow  the  sediaustot 
fermentation  to  settle  on  the  cork.  The  orifad 
jrkis  then  taken  out,  with  tbe  sediment,  sal I 
uy  of  the  wine  escapes  tbe  bottle  is  filled  ss,i 
cork  driven  in,  and  wired  and  stringed.  That 


e  fairly  c 


armature  is  one  built  np  of 
ings  of  iron  sheet,  in  the  form  of  the  finishec 
armatura.  Yon  would  be  obliged  to  use  a  lanii 
nated  armature  if  you  wiih  to  run  the  machine  ful 
any  length  of  time  ;  otherwise  it  will  get  hot  and 
destroy  the  insulation.  You  had  better  take  tb< 
superficial  area  of  the  piste  only.  If  you  do  no 
understand  the  above,  see  my  book,  "The  Dynamo 
how  Made  and  how  Used."  3.  BOTTUNK. 


1.]— Dynamo.- To    Mb.    Bottom 


.e  Jircc 


ire,  place  the 


■  yM 


aacbin 


of    brushes, 
desire  them. 


does  not  give  current  when  driving  right- 
handed,  but  does  give  current  when  driven  left- 
handed,  all  you  have  to  dj  is  to  disconnect  the 
E.1L  wires,  and  reconnect  th;ui  in  the  raversa 
position.  Yon  need  not  demagnetise  or  uumag- 
■■''■'■        ■  ■  ■  te  tbe  gauge  of 


should  do  if  properly 

;hting.      It  should,  if 
minute,  give  abont  10  amperes  at  uu  volts,  en 
to  light  ten  of  Swan's  4«-volt  lUc.p.  lamps. 

y.  hotto: 

[6J723.] -Pump.— This  ie  the  usual  effect 


below  the  Wat 

of  itself  when  tbe  plunger 

seats  should  be  metal. 


a,  of  t> 


;    bnt  tl 


F.ILBX 

[05734.1.— Ohampagne     Oorka    and    dss> 
ii-ue.— 'Ths    heads     of     champagne    carta  ■ 


irought  to  the  shape  ui 
t  the  wire  and  atrir- 
,-ere   the  shape   of 
B.  M." 


ally  a. 


tied  over  them.    Tlults 


Tbstlktj 

origaav 
ror  mrnsslf  if  he  will  boil  est- 

__     imc.     The  manufacture  aids 

pagnc  oommencee  only  when  that  of  ordinujv 
ends.  After  the  wine  is  put  into  bottles  tatfi 
placed  in  racks  slanting  neok  downwards,  to  u 
the  sediment  to  collect  in  the  necks ;  the  M 
have  to  be  twisted  every  day  for  a  moetkvi 
weeks  to  get  the  sediment  down  to  the  cor*,*) 
it  is  finally  got  rid  of  by  drawing  the  cork,  has 
ibe  bottle  neck  downwards,  wbsn  it  goesnte 
a  pop.  If  it  ie  d3ne  dexterously,  there  it  not  ■ 
than  about  half  a  gill  of  the  wine  lost,  Thatl 
ire  again  filled  up  with  wine,  and  receive  frts> 
ii  per  cent,  of  liqneur  (finest  old  wins,  in  *> 

agar-oandy  has  been  dissolved,  and  a  little  of 
best  Cognac),  according  to  whether  ths  > 
is  wanted  "brut"  (dry)  or  rich— for,  as  ! 
Weller  says  of  the  meat  pies,  "  'lis  the  team 
that  makes  the  difference  — when  they  srenii  . 
worked  and  wired,  and  laid    by  for  another  at 

to  allow  the  liqueur  to  thonsuw 

vine  and  ferment,  ss  its 
bottle  that  charges  ths  tm 

rith  the  gas  that  sends  the  oor1- "■  -  '"" 

nough  for  "E.  M.,"  I  shall  be  pleased  tonek 
nrther  about  champagne,  or  almost  any  other  •* 

I65737.J— Chrome    Alum.— Set    the  aattill 

.side  in  dish,  in  a  warm,  dry  place,  free  frost  M 
or  a  week  or  so.  Pour  ofi  the  mother  liqoornar 
he  crystals  when  they  have  formed,  wash  ask-sl 
a  a  little  running  water,  and  dry  on  bUut 
paper.  S.  BoiTiWt 

[66737.]-Ohroma  Alum.— Place  the  ">>•■** 
lution  in  a  gallipot  or  other  similar  usee  <"•* 

mnnthii    von    will    hffVO  afl  Dai 

Ifrss 
ly  crystals  of  aa  ssV 
iked  from  the  slsa* 
e  rest  ws*eJ  rsjstlf 


lualgamate  witl 


_.  _,_itha  you  wiU  have  as  fin 

of  crystals  as  you  could  wish  for— that 
viding  the  eolation  is  well  worked  out,  t 
known   by  its   turning  deep  greas-green, 

crystals  an  mixed  with  an "  '     ' 

.hate,  the  latter  may  be  picl 
ouch    as  possible,  and    the 

...  ._. \   with  warm  water,  which  will  dissolve 

ieed.     Tbe  valve     salt,  and  hardly  dissolve  any  of  the  aim. 


T.  U. 


[65738.1— Pi 
!■■  i  Browning's  invisible  ■ 


BM0LI8H  MECHANIC  AND  WORLD  OF  SOIENOB  i  No.  1,815. 


■  Natural  History  Naaenui,  Sooth 
don't  think  it  hu  been  applied  tu 
Parliament.     The  address  of  tbs 

fscture.  it  is  27,  Cannon-street,  B.C. 

lk-Staine. — You  might  try  (seen- 
)Q  (oxalate  of  potash)  or  oialio  acid 
oisons).  I  (ear  anything  that  will 
k  will  also  spoil  the  picture. 

R.  A.  R.  Bessett. 
Jr,-8talna.— If  these  are  printer's 
u  suspect  that  you  will  have  rather 
to  take  them  out  Wuh  with  a 
of  chloride  of  lime  ( 1 :  211),  and  if 
ie  or  organic  inks,  the;  will  very 
ray  to  this  treatment. 

Pbingipia. 
-oat    on    Watch   Flat**.— Brush 

hot  solution  of  aoda  to  remove  all 
jrougbly  rime  in  alaan  water  ;  then 
M  of  Boppei  wiie  in  a  mixture  of 
d  and  1  of  mntiatio  acid ;  dip  the 
oat  a  second,  then  qnickly  rinse  in 
a  scratcb-bruah  and  gild. 

Ose  that  Tbies. 

atlng  Dynamo,— To  tin,  BOT- 
.iekei  the  better  ;  1Jin.  is  certainly 
The  more  iron  in  the  F.M.  and  core, 
dily  the  msohine  will  ran.  I  am 
e  you  no  simple,  and  yet  hard  and 
calculating  the  least  amount  of  iron 
n  your  machine,  as  it  depend!  upon 
me  iron,  which  varies  from  40  to  50 
ng  good  Swediah  iron  as  a  standard, 
roughly,  that  yon  may  expect  to  get 

is  iron 

iw  Algebraical  Symbols. — The 
:ntioned  by  •  V.  S.  AT— via-  three 
sipresscs  equality  between  tbs  two 

identity  as  distinguished  from  an 
indition  (gee  footnote  to  page  277, 

this  part  uf  "  F.  S.  S.  s  '*  quaetion). 
-y  sign  of  equality  with  a  vertical 

means  inequality,  or  "is  not  equal 
:Siirii  sign    mentioned    means  "not 

or    "  not  less  thsn,"  acaording  to 
A   PUPIL   OF  CHRYSTAI/S. 
sw  Alsebraloal    Symbols. — The 
t    which    "F.S.8."  inquires   as  I 
m  from  the  description  appended 
iv  no  means  new.     The  nnt  (three 
ii.il  lineal    1  first  met  with  in  Fn 
smtj'a  "Solid  Geometry,"  published 

ran  which  it  is  put  arc  idsntically 
distinguishing  identities  from  eque- 
H  in  identically  equal  to  2a,  whatever 


The 


y  old  oi 

'guinea  "  ia  not  equal 
ne  through   it  aignitiea 
than  "  or  "ia  not  lass  than,"  aonord- 
Ot  the  V  ia  towarda  the  left  or  tht 
T.  PKUKIKS. 


WEEED    QUERIES. 


■ft  of  tMr/tUmm  saurihsitr 

!.\r.  p.  aoo. 

U.R..  Looomotlvei,  JU0. 

recording  Cylinder,  ill. 


!  fur  Woodone-.le  Perambulator,  [ 
i:iA*Jo,  1911. 


led  that  the  actual  denaity  of  the 
,t]..[]  is,  in  Karope,  31  for  every  kih 
i>,  Ill;  Africa,  6;  Australasia,  .']  t 
m,  •.'  t„  :>.  Taking  the  entire  globe, 
t  1U  people  for  every  square  kilo- 
aropeau  States,  Belgium  contsini 
a  per  square  kilometre;  the  L»w 
;  the  United  KingHt.rn,  17P.J  Italy, 
■-■■■■  :  I'Yuie*,  12  ;  Svilz.-rlnr.d,  7»j 
iry,  iiV  ;  i'oltug'il,  jo  ;  and  Snuin,  ill. 


QUEEIES. 


[6J717.]— Banjo— Will  any  reader  give  ne  tbe  alia  ot 
nger  stick  and  position  of  keys  for  pioaolo  banjo,  with 
In.  hoop  and  six  strings.— JO, 

[Si;  18.]  —  Ice -Cream    Tub*.  —  What   scientific 

!.  T. 
[ur<9.]— Seflnlna  Gold.— Will  some  one  kindly  tell 
in  the  simplest  and  cheapest  way  to  refine  small  qnan- 

Uvetlalt;  et  others  copper^  brssi,  aod  lead, and  then  In 


[GS7S1).]— Lemon  8o.aeeasr.— I  want  a  good  stroc 

cast-iron  or  woouen  ones  musHr  'sold,  became  both  11 
latter  break  with  a  thiek  rind.— VoooBT. 

[M7*  1.1  -Telephone  Appllanoe.— Many  tbonl 
to-H.H.  B.."an3  rrukCan  lor  replies  to  this  query 
Will  the  torn— ■'-'-a ^. .-.-..-  ..  .1.-  i--: 


ended  b 


glad  of  foll-slied  sketch  as  mentioned.— 


[M71I.]- .      

an  oour.    Can  any  reader  kindly  suggest  anything  t 
would  iroTeut  this  loss  of  time  f— A.  BOWKBS. 

[as7S  3.] -Accumulator— Will  Hr.  W.  Perron -M 
oock  or  Mr.  F.  C.  ALIaop  be  good  enough  to  Info 
me  the  beat  way  to  mare  a  small,  light,   portable 

batteries  would  be  beat,  and  how  many  woold  It  reqo 

CllASDLBB. 

[66751.] -Improving  Old    Plata.— Would   "V_. 

.n  old  form  of  Bate,  B-ksyedTby  rsborlsgl    The  bore  is 
'eryemellat  the  lower  end,  and  .'  '-'  -    -■■' 
0  get  the  lower  0  and  C  sharp.— 1 
[»S7J(.]— Fig  Iron— Will  a 


[667SC.]-Electrlc  Bobbin  Winding:.— Won 


Kill   lie  eloss  to  the  core.    A 
V.  W.B. 

[SS7S7.]— Metal-Turning  Tool-.— Can  an 
inform  me  best  snape  lor  all.le-rest  turning  tools 
and  other  metals  t    I  cannot  make  one  that  w|] 

[SJ7M.]-BaUl  way  .Gang*. -Who  first  used 

[1S7SB.]-  -Sooton  Express   Trains.— AH  tl 


fewer  stoppages?    la  the  Uldlan 


line  r-JL  U.      ™  ™*      "  *"    '™  **  ' 

[MJC3.J— Dynajno— TO   Uel    Bottosb.  — 

bs  10011  he  ?    Also  what  diameter  and  length  >li 

(SS783  ]-Boller,-Wlll "  T.  C.,  Bristol,"  or  . 
.eleutrea-ltr  (live  dimensions  of  a  iE.F.  renioi 
nth  one  sue  up  tbo  conire,  gUluf  thloiueu  i 
Liameitr  an'l  height  of  boiler,  height  of  furnace,  a 


■.  ' ii  j'n  trum  fie  ui'l'j  lo  li.' 

nr  valuable  mecBvLt.ji  ivicjij  D . 


.  great  favenrby  helrdsg  another  In  a  matter  ha  oumot 
indaritud.— On.  LLiwor. 

[M7«.l-HmaUl  Eleotrlo  Light  for  Bhop.-Wlll 
nyona  who  oan  apaak  from  aiponanai  toll  me  It  a  one. 
nsn-power  gsaenglna  would  bars  aofllctent  power  to 
rl»=  the  neoesatry  machinery  to  pnxlnoe  light   from  ail 


seaaratelyt    1 
dTfoe  aboot  ai 


slops,  1  foil  sets  reeds,  good  tone,  bat  has  the  following 
defect :— When  I  press  tbs  left  foot  pedal  there  Uabtandni 
or  gmntlne  noisa  prooeoda  from  the  left-foot  bellows.  I 
hare  had  a  professional  to  examlns  it,  and  be  says  it  is 
the  air  that  eseapea  past  the  leather  tost  acta  as  vslve 
over  tbe  holes  at  the  under  side  ot  the  hello  wi.  The  wood 
of  the  bellows  bottom  la  all  ia  ana  pieoe,  with  only  the 
holes  covered  with  the  leather  apoken  of  Inside.  I  shall 
be  very  thank fnl  to  any  friends  who  will  kindly  give  me 
their  advice  as  to  the  best  means  ot  getting  It  pot  right 


a  In  a  wall 


connecting  pieces  A  D  and  B 


■re.— Statics, 

—To  MB 

SibiKb 

table 

of  resistances 

which  at 

I    «9J— Photogfraphy.— Would   some  ol   "ones" 
kin  .    h,lp  a  beslnnerf    kj  negatives  corns  out  miaar- 


ecd  wuosephoiol  tried  to  take.    Insethe 
best  and  Jut  begins  to  fade.    Then  I  wall 


[007(0  ]-Pitoh  of  Sorsw— What  Is  the  deflnltlon 

if  tho  pltob  ol  a  screw  I— Thohnpiki.d. 
[06771.]— Wood -Lice  In    Caonmber  Frsune.— 


iha  tkst  metaod  ol  ke 


[a>77i.]— Formula  for  Solar  Heat— Tq Is  is 


;othsr  given  latltnd, 
Is  for  the  whole  yiai 
iely  as  sin.  11°  17'  to 


.    Iltbsr  Poles  twere 


they  equalised)  would  tu 

[01771  ]-5eoondo,ry  of  Vertiottl  Oolla.— A  oaro- 
f  a  l  tenon  I  along  ll  lUu  last  ail  volonlui  ot  the  "  i.  K."bM 
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wriiTigpirt 

I  seoaia  u*e  so  Know  ii  iwiin,  end  If  the 
nfthe*o»ii(uloolli  which  ha>e  bailtguv 
deetrlerd  Id  ibm  columns  hj  Hi.  Bnib,  Mr.  nifgs,  ud 
stfcec  wrTT*ponJenls  ere  wound  en  the  same  rrinclplr. 
Any  information  DB  tin  tnbject  will  mnoh  oblige,— 
BOIim. 

rurrtj-Tho  Movement*  of  the  Heart.  — 
Wallet  In  bed  oil  night  my  attention  wu  dnwa  to  a 
|wh  tapping.  On  lninilg*xlou  I  found  that  It  wu 
caeawd  by  the  vibration  of  tb*  iuot  ol  Die  bedstead  against 
■  wood  oaaemsat.  I  also  noticed  that  tha  tea*  wan 
rimunhneous  Willi  tba  beating  of  th*  heart.  Being-  iu- 
ttnitod,  I  inieitlgated  still  further  aid  found  that  bj 
Heaping  tba  free  boom*  of  air  to  tha  lungs  that  tba  taps 

— ~  '•—  * i ;  during  tiplratlsn  they  were  ratbrr 

if  inanlt— ~  •*-■■  - '— "" 

ent*  of  I 
vibrate . 

I— W". "JLYwLTaa.     "  ' 
(urTTj-omulllMtlon  on  Battery  Zlnoa.- 
In  Vol.  XXIV.  of  tba  "  «.  11,"  p  7»,  "  Sigma  "  nnu  thi 
"        -      *■     --It  la  lals*  economy  u 


AntuBetelj,  If  left 
adhere  flnnlv  to  tha 
nrtrlo  add  passed  in 


drops  of  mnrlntio  sold  In  1 
lb*  solution  with  tha  nna 
not  juat  snOeieot  to  prt 

and  tba  roof  b  mrfaot  Ha 

In  ngMsdon  Till  mnc  t 
and  murlalio  aofda  mixed 

[«T7&]  -Indloe-tor.- 
three  holm  and  tell  atta 


hi  the  olrcult  moat  b 


id  better  result.  Theoolln  ai 
I  ant  certain  the  end*  of  ooll 
.  Willonoof  "ours"  please 
IK  In  lata  cam  J    I*  inert  t 


la  tba  imall  No.  1  Mil  beat  for  thia 

undat  worn  j— mruw. 

[M77».]— Time  Bella.— To  Ma.  w.  Pkhbbb-  hUT- 
poci,  A.S.TJL— Thank*  for  pointing  oat  my  error.  I 
■hatched  tb.  diagram  with  tha  holoa— not  thinking  II 
nuld  he  pu' lished,aa  It  wa*  net  exactly  tha  thing  asked 
— battel  potting  oonnaotlona,  which  I  did  not  overlook. 
Would  job  or  otbere  ahn  oblige  ma  with  a  description  ol 
theworklugof  tha  Oreaowioh  lime  baUel    We  "~—  '    ' 


.11  any  reader  Inform  ma  how  to  play  aocompanlmen 
■loiplo  songs  T    I  know  all  tha  chorda,  ato.    1  am  to! 


[UTsrj—  Qomi  and  Gum  Realm.  - 
rlend  -'  Boa  '*  or  others  git*  aoma  Inlormatii 
Allowing  ?  Maatlo,  sopal,  frmnkloaanM, 
llbancm,  tregaoauth.  ammonlao,  and  aaaa 

Ilea,  and  oae. -Phi: 
[lir"8.]-0uiiet-BMtlarf  Mnohlnev-Wbat  I.  the 

testing  mora  or  leu  lnfnrtous  to  the  carpets  than  tha  olJ- 
aihlonad  hand-beating  t— TJBfll  Misoh. 

[H7SB.1— SB.  LooomotIve*L-Oen  anyone  give  tha 
umbers  end  Ueim  of  the  711.  bogle  expreaseo  lUnalratad 
u  p.  JJ3  («f»»)  T— V.  J.  B. 

(flB7B0.]-Oh»nnel  Btenrasri.  -  Will   aoma    kind 


Bolglom,  Prune,  and  Inland  (— V.  J .  B. 
[85761.]- Angle Bino/a— Would  "T. C, Bristol," be 


iur  kind  read  en 
i  diagram  will  oblige.— T.  OaBHOH. 

[M7BI.]— Gramme  Dynamo— Will  seme  of  tb 
neoy  electrical  correspondent!,  kind];  offer  adrloa  on  th 
Allowing  partleulara  f  I  ban  nude  a  dynamo,  itlie  n 
.....  . k,,t  ....... ntlafaotorj.    Tb*  armatur 


PB0BLB3C  HDTV. 


u 

i 

i 

i 

i 

7 

y 

■■-i 

""■ 

i 

Oj 

White  to  play  and  mnti 

Bolutiob  Ti 
matt, 
1.  Et-B  t. 
1.  Kt  otB  mate*. 


nenof  iin. 


arc  faitonod  on  the  lop,  one  to  each  pair  of  P.M.'i.  I 

wonld  b*  KbonllTohma,  I  wonndthVp.sivi  w°th 

tnoe  ol  abont  IS  ohm.  Tbli  brlngt  the  diameter  of 
toSJIn.  Thai  era  wound  qolcooorrect  aa  regardi 
■tlnot  polaa.  Tba  F.M.'i  wara  connected  In  eerlei 
k.  bnmbea,  Iheaa  bring  ad jottahl*  ronnd  tha  shaft, 
irking  the  djnamo  I  obtained  -rtrj  alight  tracei  of 


- , ,  -o  1.M0 

ectsd  all  PJl'a  In  parallel 

atlafaetorj.    I 


ja  glad  of  a  i 


a  bis  0 

g».-r 

T^ofta 

:nholar  aaalon  for  pipe  organ  7  I  snail 
[  want  to  b*  able  so  play  an  organ  a 

[oaJll.l— nfavamet  tor   MTaVaTnetO-If eohtne—  To 
_   ._.._..    ?  ..  i|Jt|j7_    ihaTnmadaa 
to  magnatlsa   It,  glrlng 


atity  and  ill*  of  wl 


ihanaa  of  a  dynamo  gl 
should  gat  from  a 


m  prlottd  matter 


Irtat  from  tna  wu  aa  Ijukan  from  a  ooppar-p 
srw  Uthn.  writing  7— LI  TUO. 
[aMU.]-llep«lrinr Flute.— I  ""■*»"' 


■•maaglTe  short  dlraoUou  for  hardening  and  temper  log 
fte«4.]-  Bngllnhend  Foreign  Ma*t--Oan  boj 

uo'ai,  i><  beat  fad  In  Belgium,  Australia,  or  America 
Lad  th*  gagiuh  lad  I  If  om  of  each  war*  killed  in  this 
Kaatrj  and  hong  In  •  slaughter  honar,  together  ooold  any 
HSKtkal  bntnhtr  dlatlngnlsb  aba  on*  from  the  other,  and 
■  u-  .1.1,. u  and  ey nthesls  of  aawb  tha  same  I-Hiiiit 
ItTUMMEJi. 
[WfU.)-Twp«  Ketni-fs  blsmnth  *rer  naad  In  tra 

1......:— ^."7... •    t  i.^J,  duwolrad  some  old 

s,  ai  Bbtnlnaa  ■  white 


orliootal).  Tha  brnahs*  ai*  mad*  of  hard  drawn  copper 
Ira,  b-  lug  about  |ln.  brand.  There  Is  also  a  perceellble 
ng  when  placed  on  short  circuit.    If  the  oironlt  ba 

e  intertenlon  spaor.     If  the  bare  wires  are   held   [n  the 

Tno  °t  about  I.aOO  rers.  per  mln.  will  ralH  to  In'oau- 
aoaneeaboat  11  of  Pt.  wlre.harlnga  dlaro.  of  0  00*9  of 
i  Inch.    II  drleen  at  abont  1,000  rers.  will  raiae  to  a 


N0TICHB  TO  COBBBSPONDUm 


lonejand  books.    Obaas  brilliants  an  glreo  li 

TBS  Daily  A'nrrltsit  recelTed  with  thanii, 
Vie  appeod  eproblem  by  Dr.  Zuksrtort  (li 
air  one  by  blm  »)  drdleated  to  Alderman  >.  I 
r  s:d  nt  of  the  Bradford  Cbesi  Glob.  It  wu 
i  ;-t.  Wblte:-K.  QBt;  0,Q  Ktl;  B..t 
1 1,  K  8  and  X  B  * :  Et  K  Kt  I :  Pa,  0 1 
-'  Et  i,  and  131  (rhirteen  piew 

Da.  ZuSEUTOBT  was  burled  on  Tuesday,  T 
nmboi™  chase  friends. 

THE  death  ofTJr.  Zokertort  has  serlauly  ialw 
he  progro™  of  the  British  Chees  Ciab  Handle 
lent,  besides  placing  dllllcnltLes  In   the  nr 


PhotosTTstpttlniK  the  Son. — Hi.  J.  C 

1    of  Liverpool,  writes  : — While  eiperimei 
..  — St-i.  ;_  .   j— ^n^tf  room, 


a*  compared  I  e  rn;  of  sunlight  in  a   darkens 


ccted  t 


•  very  glad  If  aaycnewlll  to 


WhaloTer  the    n 


'    the  opinioD  tin 

■  in  photographs  of 
;  Ju  a  room  darkened  by  blocking  up 
1  thick  paper,  make  a  imall  bola  in  tilt 
'    "darning  needle"  >o  m  to  admit  a 

,  sunlight  ;  held  n  piece  of  tvhi 
'  |  of  tb*  ray  12in.  from  the  ho 
image  of  the 


paper  l 


of  Oft.  franJ 
:  of  image  at 


PkbqxIdB  OP  HTDBOaBH,  according  to  Dr. 
Love,  of  St.  Louie,  is  h  most  vajueble  egent  in  tb* 
treatment  of  diphthirln,  oueoe,  and  in  all  oases  of 
canoerom  ulceration  and  of  suppuration  or  necroais. 
He  employ*  it  in  a  solution  eontainiug  0-6  Co  3  per 
cent.,  using  moat  frequently,  however,  a  etiength 
of  one  per  oent,,  diluting  the  oommeroial  "  ten 
volume  pcroiide  with  two  or  three  time*  it* 
volume  of  water.  Of  it*  value  in  clearing  away 
aud  effectually  deodorising  the  decomposing 
exudate  in  oaae*  of  diphtheria  he  speaks  in  the 
muet  emphatic  term*,  and  he  regard*  th*  remedy 
also  a*  one  of  great  naefnlnee*  in  scarlet  fever, 
wbooping-oongb,  and  other  specific  disease* . 

Tux  kind  of  food  taken  hy  sows  alter*  the  milk 
both  in  taate  and  appearann*.  Madder  and  saffron 
trill  colour  it ;  the  odour  will  be  altered  by  taking 
plant*  of  the  onion  tribe,  and  th*  taate  by  such 
articles  a*  turnip*.  Milk  may  enquire  medicinal 
propertied  by  eowa  feeding  on  certain  plant*,  and 
thj*  method  of  treatingdiaeaaeaha*  been  suggested. 


_d  *o  on.    The  • 

lens  doea  not  alter  the  sir 
distance,  but  Only  it*  so 
9ay  tbe  opening  is  ^in.,  and  give*  a  aba 
at  itt.,  by  enlarging  the  opening  bo  Jth  i 
the  image  at  4ft.  would  be  still  tb*  sad 
(harp,  bo  that  tbe  screen  or  plate  most  b 
to  twice  tb*  distance  to  obtain  equal 
In  a  room  100ft.  long  a  12m.  picture  c 
could  be  had,  and  uf  tbe  moon  one  v 
larger.  A  series  of  pipes  100  yard*  lonjf 
would  give  a  3-foot  photograph  of  the 
fiat,  there  U  no  limit  to  ail*  of  imaj 
length  of  camera.  Perhaps  someone  wit 
time  and  apaoe  at  their  diapoaal  than  I 
take  the  subject  up. 

PaoM  London  to  Manchester  i*  lit  oi 
Midland  or  Lundon  and  North  Wesatn 
milu  by  the  Ureat  Northern.  Alltkst 
perform  the  journey— by  the  t 
hour*.  Taking  th*  thro*  l 
down  and  £3  up  train*   ' 

day  under  five  hour*,  n    

round,  or  *t  mile*  per  lwur,  t 
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we  shall  describe  the  method  of  working  and 
jaining  shell.  For  the  present  we  shall 
suppose  that  there  is  at  hand  an  ample  stock 
of  flat  plates  and  cylindrical  pieces  of  all 
sizes,  or.  at  least,  that  one  ia  at  hand  suitable 
far  the  bos  with  which  we  are  engaged.  .  .  . 
There  are  to  be  had  pieces  of  horn  also  made 
U  imitate  shell,  upon  which  beginners  should 
make  their  first  trial,  owing  to  its  low  value. 

If  the  cylinder  to  be  used  is  not  perfectly 
round  on  the  outside,  and  of  uniform  thick- 
ness, it  must  be  mounted  on  a  chuck  turned 
Eerfectly  cylindrical.  This  ramt  enter  it  a 
ttle  tightly,  without  using  force,  and  the 
werk  must  be  finished  on  the  outside  to  a 
cylindrical  form,  and  must  be  dressed  with 
special  accuracy  on  the  end,  which  will  have 
ti  be  at  the  bottom.  Some  light  grooves 
must  be  also  made  on  the  part  that  is  to  be 

Joined  to  the  wood,  that  it  may  the  better 
[•Id  the  glue. 

The  plate  which  is  wed  to  form  the 
bottom  is  ordinarily  sufficiently  well  dressed. 
Some  roughness  can  be  produced  on  one  of 
its  faces  with  a  coarse  file.  Then,  placing 
•n  the  centre  a  little  piece  of  brass,  on  which 
a  slight  centre  punch- mark  has  been  made, 
the  point  of  a  pair  of  compasses  is  to  set 
there,  the  other  point  of  which  should  bo  a 
entting  one  ;  and  by  this  means  the  plate  is 
to  bo  cut  out  of  a  suitable  size  for  the  box. 
At  the  bottom  of  the  box  is  to  be  put  a  thin 
layer  of  vermilion,  diluted  with  a  little  hot 
glae.  This  mixture  gives  an  agreeable  tint, 
and  conceals  the  wood,  which  the  trans- 
saareuoy  of  the  shell  would  allow  to  appear. 
The  plate  is  then  to  be  laid  upon  it. 

In  the  samo  way  the  cylinder  is  to  be 
glued,  which  should  enter  tightly,  and  the 
whole  is  to  be  placed  in  some  kind  of  press, 
so  that  the  pressure  screw  may  be  applied 
against  a  cylinder  very  nearly  the  size  of  the 
mi  inside,  and  a  little  less  in  height.  All 
this  can  be  managed  without  removing  the 
box  from  the  chuck.  As  regards  the 
cylindrical  lining,  it  suffices  to  press  it  down 
on  the  bottom,  and  if  only  some  heavyweight 
is  placed  upoa  it,  it  will  be  sufficiently  well 
secured.  In  order  to  fasten  the  bottoms  and 
linings  of  shell  to  boxes  and  other  articles 
demanding  neatness  and  strength,  fish  glue  is 
the  safest  t»  use.  Its  whiteness  does  not 
alter  the  brilliancy  of  the  colours  which  it  is 
desired  to  preserve.  Besides,  it  dries  very 
quickly,  and  holds  much  better  than  the 
best  strong  glue,  even  of  English  manufacture, 
which  is  justly  considered  the  best,  whereas 
ordinary  glue  has  always  a  brown  colour, 
which  it  communicates  to  the  joinings  and 
renders  them  conspicuous,  whatever  care  may 
have  been  taken  to  make  them  well.  The 
same  operation  is  to  be  used  on  the  cover,  and 
the  small  cylindrical  lining  must  In  slued  in 
with  great  nicety,  and  tho  whole  placed  in 
some  similar  press.  As  soon  as  the  glue  shall 
have  become  thoroughly  dry,  which  will  take 
about  twelve  hours,  the  box  is  to  be  returned 
to  the  lathe,  and  with  a  side  tool  tho  inside  is 
to  be  accurately  turned,  reserving  a  sufficient 
thickness  at  the  neck.  As  regards  the  height 
by  which  the  neck  should  exceed  tho  body  of 
the  box,  the  custom  is  to  give  it  about  one- 
third  the  height  of  the  box.  A  last  touch  is 
to  be  given  to  the  outside  to  makesure  that  the 
box  has  not  got  out  of  truth.  The  inside  is  to  be 
polished  with  pumicestone  and  a  little  oil, 
.  and,  Anally,  the  lost  polish  is  to  be  given  with 
tripoli  ground  in  water,  which  is  sold  in 
Paris  in  small  cakes  called  "  Trochisques." 
The  inside  of  the  cover  is  to  be  finished  with 
the  same  precaution*,  and  as  we  are  supposing 
that  it  is  desired  to  ornament  its  ontside  with 
circles  of  shell,  the  following  is  the  way 
which  it  is  to  bo  taken  in  hand. 

0.  J.  L. 
(To  he  contuiittd.') 


The  NatJ  oostlield*  are  now  counseled  by  _ 
railway  running  from  the  piti  to  tha  Ml,  and  the 
Sat  tnin-lotd  ant  arrived  jn  port. 


Bnurarrrs  prows  foe  orna- 

MBNTINa    GLASS  AND    C8RAMIC 
WARD. 

AN  improved  prooeas  of  dooorating  or  orna- 
menting1 articles  of  glass,  porcelain, 
ceramic,  and  vitriBable  materials  in  general 
has  been  patented  in  this  errantry  on  behalf  of 
C.  J.  Brunetti,  of  the  Faubourg  St,  Martin. 
Paris.  By  means  of  this  prooess  it  is  stated 
that  results  are  obtained  equal  in  respect  of 
sharpness  and  delicacy  to  those  obtained  by 
hand  decoration.  According  to  this  improved 
process,  the  ground  of  the  design  to  be  repro- 
duced is  first  printed  noon  any  suitable  transfer 
surface  which  is  capable  of  being  applied  upon 
the  object  to  ba  decorated,  oara  being  taken 
that  the  design  is  in  blank  or  in  reserve,  and 
that  the  ink  or  varnish  covers  all  the  ground 
or  parts  ot  the  surface  that  are  not  to  receive 
the  metal  which  is  to  constitute  the  decorative 
medium.  This  impression  having  been  trans- 
ferred to  the  article,  a  coating  of  some  incom- 
bustible material,  such  as  asbestos  or  a  silicate, 
and  preferably  pulverised  chalk,  is  then  applied 
by  dusting  or  otherwise  to  the  ground,  which 
has  been  printed  on  as  above  mentioned,  so 
that  when  the  article  is  afterwards  placed  in 
a  muffle  the  material  shall  not  become  incor- 
porated therewith.  The  ground  having  been 
thus  protected,  there  remains  exposed  only  the 
portions  reserved  for  the  design  upon  which 
the  gold  or  other  vitrifiable  metal  is  then  ap- 
plied either  with  a  brush  or  by  dabbing  or  by 
immersion  or  other  means. 

The  article  Is  then  fired,  and  after  removing 
the  protective  coating  from  the  ground  which 
surrounds  the  design  there  remains  only  the 
gold  or  other  metal  in  sharp  and  clearly  dunned 
outlines  upon  the  porcelain  or  other  surface  to 
be  decorated. 


DUN     AND     HABSLACHHR'S 
SXCOVDARY  BATTERIES. 

IT  is  well  known  that  the  lead  plates  of  many 
forma  of   secondary  batteries  are   rapidly 

destroyed  by  the  repeated  charging!  and  dis- 
ohargiogs  ;  but  Messrs.  D  an  and  Hasslaoher,  of 
Frankfort-on-Main,  believe  they  have  invented 
a  secondary  battery  which  la  possessed  of  long 
life,  and  they  bare  accordingly  patented  it  in 
this  country.  The  battery  is  said  to  have  a 
durability  which  ia  not  limited,  and  neverthe- 
less possesses  all  the  requisite  properties,  such 
as  sufficiently  high  tension,  powerful  current, 
and  capability  of  application  immediately  after 
the  first  charging.  The  negative  plate  consists 
of  retort  or  other  artificial  carbon,  or  of  a 
metal  that  is  soluble  in  caustic  soda  or  potash 
lntion,  such  as  copper,  silver,  iron,  platinum, 
antimony,  &o.  The  depolarising  substance 
oonsists  of  a  metallic  oxide  or  peroxide  inso- 
lnble  in  oanstio  alkali  solution,  or  hydrates  of 
such  oxides,  whioh  have  the  property  of  pass- 
ing to  a  higher  stage  of  oxidation  by  com- 
bining with  oxygen — in  particular,  oxides  of 
silver  or  copper,  peroxide  or  manganese,  protox- 
ide, and  peroxide  of  nickel,  protoxide  of  cobalt, 
and  oxide  of  bismuth,  these  bodies  being  used 
either  alone  or  in  combination.  The  use  of 
oxide  of  copper  alone  is  less  suitable,  because 
the  higher  stages  of  oxidation  thereof  are  too 
[table  :  but  it  oan  well  be  used  in  oombina- 
l  with  one  or  more  of  the  other  oxides,  such 
with  silver  oxide,  nickel  protoxide,  Sec, 
probably  because  a  peroxide  or  acid  assists  and 
accelerates  the  higher  oxidation  of  the  other 
bodies  by  its  readiness  to  part  With  oxygen.  In 
order  to  increase  the  effectiveness,  carbon 
powder  or  powdered  or  finely  granulated  metal, 
insoluble  in  caustic  alkali,  such  as  copper,  iron, 
r,  and  antimony,  may  be  mixed  with  the 
depolarising  substance.  The  depolarising  sub- 
stances, combined  by  water  or  other  binding 
medium  to  form  a  homogeneous  plastic  mass, 
are  applied  in  suitably  thick  layers  to  the  sur- 
faces of  the  carbon  or  metal  plate  serving  as 
negative  electrode,  and  that  is  dried  until  it  is 
sufficiently  hard  to  stand  the  further  treat- 
ment without    becoming   detached  from  the 

The  prepared  electrode  is  wrapped  in  a 
oovering  of  asbestos  or  parchment  paper  or 
linen,  jute,  or  hemp  tissue,  or  other  suitable 
material  that  will  allow  the  liquid  and  the 
current  to  penetrate  through  it.  For  insuring 
greater  stability  the  plate  may  be  farther 


oopper  wire.  The  negative  electrode  wan 
provided  with  a  oonducting  strip  is  then  ready 
for  use.  Instead  of  using  solid  metal  plain, 
plates  of  copper  coated  with  silver  or  platings 
or  other  electroplated  metals  may  be  used,  suck 
as  nickel-plated  iron,  or  again,  a  plate  of  oa» 
metal  oan  be  mechanically  oovered  with 
another,  inch  as  iron  withcopper.  Thepositin 
electrode  also  consists  of  a  metal  or  carbon 
plate  insoluble  in  caustic  alkali,  copper  being 
used  by  preference.  Fer  exciting  liquid  ii 
employed  a  more  or  less  concentrated  solutisc 
of  line  oxide  or  lead  oxide  in  cauetie  alkaline 
lye  with  greater  or  less  excess  of  potash  a 
soda.  For  making  up  the  battery  tha  Dentin 
electrodes  are  arranged  alternately  with  the 
positive  electrodes  in  any  desired  nomberta  a 
vessel,  so  that  spaces  intervene  between  Ams, 
and  the  negative  and  positive  platee  an  that  ' 
respectively  connected  to  a  common  pole,  la 
charging,  the  electric  current  ia  intraductal  is 
such  maimer  that  the  separation  of  unasa 
takes  plaoe  on  the  negative  or  coated  picks. 
The  oxides  are  in  consequence  hereof  ouairaW 
into  the  higher  combinations  with  axyp* 
while  metallic  zino  or  lead  is  depoeite*  —  " 
positive  electrode  from  the  solution  of 
lead  oxide  and  potash  of  soda  solution. 

In  discharging,  the  operation  is  reversed,  tb 
higher  oxygen  combinations  previously  forms 
becoming  deoxidised,  so  as  to  reassumo  tear 
original  condition,  while  the  zino  or  lead  4- 
posited  on  the  positive  plate  becomes  oxidiai 
and  dissolves  ia  the  alkaline  solution  agiia. 
Instead  of  using  zinc  or  lead  any  other  meal 
may  be  used  that  will  combine  with  lit 
alkaline  solution  on  closing  the  circuit,  ra* 
as  tin  in  the  form  of  stannate  of  potash  or  Kda 
At  each  successive  charging  and  dischargisf, 
the  above  [operations  repeat  themselves  is 
the  same  manner,  without  deterioratior.  of 
the  plates,  so  that  a  secondary  battery  tfea 
constructed  is  of  practically  unlimited  dura- 
bility. It  is  advisable  to  amalgamate  a* 
copperplates,  as  the  zino  deposit  is  then  ml 
only  more  compact,  but  also  adheres  am 
firmly  than  with  unomalgamated  copper  plrtt 
By  this  means  also,  even  the  slightest  iooi 
action  between  copper  and  zino  is  prevent^ 
which  is  of  importance  if  the  battery  is  to  », 
main  charged  for  any  length  of  tira- 

In  order  to  prevent  parti"'         ' 
may  become  detached  when  it  •  • 
thereof  take  place  from  fallii 
beyond  the  action  of  the  curr. '   .  ? 
become  dissolved  again,  it  is  ad    _  ,b< 
the  bottom  surface  of  the  vest .  t 
layer  of  mercury,  into  which  a.    tV  J- 
plates  ore  mode  to  dip,  " 

the  negative  plates  an 
with.     Or  in  place  of  mercury  a  pi,  >  ?la 
may  be  used,  which,  being  put  in  - 
with   the  positive   plates,  will  koc 
particles  under  the  action  of  the  O.fftH  J*|?i 


exciting  liquid  employed,  and  serve  w.f 
the  positive  electrode.  In  place  ol  i 
oopper  plate  one  or  more  layers  of  cappa  -_ 
netting  or  ganse  maybe  used,  wherebys*-*  ,'-"! 
will  the  deposit  of  zinc  or  lead  be  fscuJH  £J 
but  the  adhesion  of  the  deposit  will  hi 
creased.  Or  perforated  copper  plates  BSf 
used  for  this  purpose,  which  may  be  all 
with  one  or  more  layers  of  copper  wiisp 
In  order  to  prevent  the  action  of  atmsr' 
carbonic  aoid  upon  the  exciting  liquid 
should  be  covered  with  a  layer  of  paial 
the  vessel  may  be  hermetically  oltssi 
lover  of  solid  paraffin  and  gypsum,  111 
which  the  two  polar  leads  are  paisarl 
cover  hoi  an  opening  closed  by  a  ball 
permitting  the  escape  of  the  gases  gin 
and  serving  for  tho  introduction  of  wi 
make  good  the  quantity  converted  inu| 
during  the  charging  operations. 


PHYSICS     WITHOUT     APPABAIS 
THE   COMPEESSION  OF  iOL 


H 


ERK  is  s  deoantar  with  a  larsv  . 
which  I  am  holding  horiaonttllj.  1| 
neck  a  oork.    Will  you,"  savltaaf 


riuwing,  to  mike  the  cork  eater 

My  pupil  takes  the  deeanter  in  one 
represented  in  the  figure,  and  with  the  i 
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the  trniion  draws  it  straight.  The  die,  therefore, 
which  moves  up  to  form  the  inside  of  the  ourve, 
is  grooved  out,  and  the  edge,  being  received  in  this 
groove,  is  kept  from  crimping.  They  are  now 
punched  with  the  two  holes  in  the  heel,  for  the 
attachment  of  the  false  heel  indicated  by  the 
dotted  lines  of  Fig.  4.  They  are  then  heated  in  an 
open  fire,  so  that  they  may  not  get  hot  except 
where  they  are  to  be  hard,  on  the  heel,  and  their 
propensity  to  get  hard  having  received  a  slight 
«timulna  hy  a  dose  of  cyanide  of  potash,  they  are 
dipped  to  the  proper  depth  in  a  tank  of  oil,  and 
allowed  to  remain  until  they  are  cool.  They  are 
then  sawdusted  to  remove  the  oil,  and  are  then 
ground  on  hard  emery  wheels,  wherever  they  will 
couch  thf  soil,  and  are  afterwards  polished  on  buff 
wheels. 

Alt  he  ugh  considerable  pains  is  taken  to  make 
these  shoes  as  hard  as  they  can  aaffly  be  made,  yet 
the  constant  scouring  in  the  sand  through  which 
they  are  drawn  acts  with  as  much  efficacy  as  a  sand 
blast,  and  it  i*>  enly  a  question  of  time  and  use 
wheu  they  will  he  worn  out  on  the  heel.  To  avoid 
the  expense  of  replacing  the  whole  thing,  a  false 
heel  is  made,  which  is  shown  in  Fig.  7.  It  is  made 
of  sheet  steel,  and  is  first  folded  at  the  drop,  in  the 
shape  i>hown  in  Fig.  0,  and  at  the  same  time  receives 
the  curved  form  on  the  bottom.  This  makes  a 
solid,  unwelded  joint  in  front,  directly  under  where 
the  edge  meets,  and  prolongs  the  edge  of  the  shoe. 
This  edge  i*  left  solid,  because  a  weld  continually 
presented  to  fine  sand,  in  that  position,  would  be 
severely  tried.  The  holes  are  punched,  and  this 
curve  also  brings  up  the  stock,  for  support  in 
punching  the  front  hole.  After  punching,  the 
pieces  are  sheared  to  shape,  the  lower  back  corner 
is  welded  and  sharpened,  and  the  sides  are  then 
opened  by  a  "  former,"  and  then  the  cutting  edge 
is  hardened.  They  are  afterwards  ground  and 
polished,  and  when  needed  are  riveted  on  the  old 
^hoe  by  the  purchaser. 


the  symmetrical  arrangement  I  have  most  fre- . 
quently,  though  not  exclusively,  adopted.  The  | 
knobs  marked  A  aro  the  ordinary  terminals 
of  a  Voss  machine.  Tne  jars  stand  on  an 
ordinary  wood  table,  and  their  outer  coats 
are  led  to  the  discharger,  B,*the  distance  of  whose 
air-space  oan  be  varied.  The  alternative  path  L 
is  shown  by  a  dotted  line.  The  discharge  has  to 
choose  between  B  and  L.  Sometimes  L  is  absent., 
and  in  that  case  the  charging  of  the  jars  is  quite  well 
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PROTECTION  OF  BUILDINGS  FBOM 

LIGHTNING.-III.* 

JJy  Prof.  Oliver  J.  Lodge,  D.Sc,  F.R.S. 

fflontinved  fro m  page  409.) 

THE  word  "inertia"  one  uses  as  conveying  a 
correct  general  notion  of  the  behaviour  of  au 
electric  circuit  to  sudden  electromotive  forces;  a 
behaviour  which  is  caused  by  the  influence  or  in- 
duction which  every  portion  of  a  circuit  exerts  on 
every  other  portion.  Consider  a  oonducting-rod 
as  analysed  into  a  bundle  of  parallel  wires  or  fila- 
ments, and  let  a  ourrent  be  suddenly  started  in  all. 
Tne  rising  current  in  any  one  filament  exerts  an 
opposing  force  on  all  the  others ;  and  this  self- 
generated  opposition  E.M.F.,  due  to  induotion 
between  the  different  filaments  of  the  conductor, 
exactly  imitates  the  efforts  of  ordinary  inertia  as 
observed  in  massive  bodies  submitted  to  sudden 
uiechanical  force?. 

The  term  ooinmonly  employed  to  denote  the 
el.-ctrieal  inertia-like  effect  is  "  self-induction  "  ; 
which  is  becoming  gradually  shortened  to  "in- 
ductance "  ;  its  original  form  wheu  fir.«t  dealt  with 
b\  .Sir  William  Thomson  was  the  "  electromagnetic 
capacity"  of  the  circuit. 

Now.  since  electric  inertia  is  due  to  a  mutnal 
action  between  the  filaments  int;>  which  a  con- 
ductor may  be  supposed  divided,  it  is  manifest  that 
the  closer  packed  the}*  are  the  greater  their  inertia 
will  be ;  and  that  to  diminish  inertia  it  is  only 
necessary  to  sepirate  the  filaments  and  spread 
them  out. 

The  main  count  of  the  indictment  against  ordi- 
nary procedure  is,  that  too  much  attention  has 
been  hitherto  paid  to  conducting  power,  and  too 
little  to  inertia.  In  fact,  it  is  not  too  much  to  say 
that  practically  nothing  but  conductivity  has  been 
attended  to,  or  tbought  of,  in  the  erection  of  light- 
ning conductors. 

I  want  to  show  that  conductivity  is,  from  many 
points  of  view,  of  hardly  any  moment,  and  that 
the  circumstances  of  a  discharge  are  regulated  far 
more  by  inertia  than  by  conductivity.  1  can  even 
show  that,  under  certain  circumstances,  high  con- 
ductivity appears  to  be  an  actual  objection,  and 
that  a  stout  rod  of  good  conducting  copper  oarries 
off  a  flash  le«s  well  aud  quietly  th:iu  a  thin  wire  of 
hadly-condncting  iron.  Let  us  proceed  to  verify 
this  paradoxical  statement  at  once. 

Experiment  of  the  Alternative  Path. 

The  first  form  of  experiment  I  have  to  describe 
is  a  very  simple  one.  1  oall  it  the  experiment  of 
the  alternative  path.  It  consists  in  giving  a 
Ley  den- jar  discharge  the  choice  between  a  certain 
conductor  and  a  certain  length  of  air,  and  in 
adjusting  the  length  of  aii  until  it  had  as  lief  take 
»nc  path  as  the  other. 

1  am  not.  nware  that  the  particular  mode  of 
carrying  nut  this  simple  experiment  has  any  special 
r-ic;n  it;  ounce,  but  to  be  definite,  I  depict,  in  Fig.  1, 

*  Kxtmcteii  from  the  Dr.  Mann  Lectures  before  the 
Society  of  Aria. 


effected  through  the  wood  of  the  table ;  this  is  the 
advantage  of  having  the  jars  imperfectly  insu- 
lated. At  the  same  time,  the  conducting  power  of 
the  wood  is  too  low  to  enable  the  jars  to  discharge 
themselves  at  all  satisfactorily,  unless  the  knobs 
B  are  within  striking  distance,  or  unless  some  path 
L  is  provided.  The  only  discharge  obtained  at  A 
when  both  paths,  B  and  L,  are  absent  is  a  feeble 
spitting  or  intermittent  and  frequent  sparking, 
very  different  from  the  load  report  heard  as  soon 
as  the  knobs  B  are  brought  within  striking  dis- 
tance. But  it  is  not  to  be  supposed  that  the  B 
knobs  must  be  as  close  together  as  the  A  knobs  in 
order  to  permit  complete  discharge ;  on  the  con- 
trary, the  B  knobs  may  be  almost  twice  as  far 
apart  as  the  A  knobs,  and  yet  the  discharge  Bhall 
be  complete  and  noisy. 

It  will  be  understood  that  the  two  sparks  occur 
together— -a  spark  at  A  precipitates,  and  is  the 
cause  of,  the  spark  at  B.  Not  rice  vertii,  for  until 
the  A  spark  occurs  there  is  not  the  slightest  ten- 
dency for  a  spark  at  B.  The  two  B  knobs  are  at 
the  same  zero  potential,  and  may  be  touched  with 
impunity  except  at  the  instant  when  the  flash 
occurs  at  A.  Remember  that  the  jars  are  stand- 
ing on  a  common  table  all  the  time. 
.  Lest  it  be  thought  that  there  is  anything  occult 
in  this  mode  of  obtaining  the  spark  at  B,  let  us 
subjoin  as  Fig.  2  another  arrangement  of  connec- 
tion which  does  just  as  well,  and,  in  faet,  repre- 
sents the  first  experiment  I  tried.  The  condenser 
is  a  very  large  one  of  tinfoil  and  glass  plates,  with 
carefully  insulated  terminals.  My  object  in 
making  it  was  to  obtain  a  sudden  rush  of  a  con- 
siderable quantity  of  electricity  (like  lightning), 
and  then  study  its  behaviour  under  various  cir- 
cumstances. I  found  afterwards  that  for  most 
experiments  au  ordinary  gallon  or  even  pint  Leyden 
jar  served  just  as  well,  was  much  quicker  in  use, 
and  less  dangerous.  Moreover,  the  use  of  insulated 
terminals  necessitates  the  continued  presence  of 
some  alternative  path  (L)  or  other,  else  of  course 
the  oondenser  declines  to  charge. 

It  may  be  noted  at  oucc  that  with  either  arrange- 
ment the  spark  A  was  very  loud  whenever  the 
spark  was  allowed  to  occur  at  B  as  well ;  hut  so 
soon  as  the  discharge  was  compelled  to  traverse  the 
alternative  conductor,  L,  by  putting  the  B  knobs 
too  far  apart,  then  the  noise  of  the  discharge  was 
much  diminished,  not  merely  because  there  is  now 
only  one  spark  instead  of  two,  but  plainly  because, 
for  some  reason  or  other,  the  discharge  meets  with 
considerable  obstruction  in  the  wire,  whereby  its 
duration  is  lengthened,  and, its  noise  therefore  very 
greatly  lessened. 

The  numbers  given  below  are  extracted  from  a 
page  of  the  laboratory  notebook,  and  refer  to  an 
experiment  with  two  Leyden  jars,  of  a  size  which 
I  sufficiently  specify  by  calling  them  "  gallon " 
jars,  arranged  as  in* Fig.  1.  The  length  of  the  A 
spark  was  maintained  at  lin.  throughout  the  ex- 
periment: or  as  it  happened  to  be  accidentally 
convenient  to  meanure  lengths  in  tenths  of  an  inch, 
I  will  call  the  A  length  10.  The  B  length  is 
variable,  being  altered  until  a  B  spark  sometimes 
passes  and  sometimes  misses. 

The  first  alternative  path  I  show  is  a  length  of 
about  10ft.  of  stout  No.  1  (R.W.G.)  copper  wire  or 
rod,  suspended  round  the  room  by  silk  ribbon.  Its 
resistance  to  ordinary  currents  is  very  small,  being 
•025  ohms.  Nevertheless,  we  shall  find  that  the 
discharge  refuses  to  take  this  apparently  easy  path, 


and  persists  in  jumping  the  air  gap 
until  the  B  knobs  are  separated  11'3  te 
inch.  This  is  the  critical  distance.  1 
further  apart  than  this,  the  discharge  c 
thick  copper  wire  by  preference),  and  i 
snddenness  is  then  much  less. 

As  a  contrast  with  this.  I  next  try 
length  of  fine  iron  wire  (No.  27,  .I*«W' 
resistance  to  ordinary  currents  is^  ">o' 
1,:JU0  times  as  great  as  the  other.  We  fi 
discharge  very  distinctly  prefers  thia  ' 
other.  For  if  the  B  knob  remain  at  t! 
It -3  we  never  now  get  a  B  spark,  nui 
one  until  tbey  have  been  brought  diatin 
The  critical  spark  length  is  now  10*3. 
was  surprised  at  this  result. 

Let  us  next  try  an  enormous  resistant 
lary  tube  of  liquid  (very  dilute  acid) 
ordinary  measurements  some  300,iHJU  < 
critical  spark  length  at  B  is  indeed  a  litt 
by  this  great  resistance,  but  not  luuch 
found  for  the  stout  copper  wire.  I  h 
exact  measure  of  it,  but  1G  or  17  will 
out.  The  spark  at  A  now  becomes 
indeed,  pointing  to  the  fact  that  wh 
observiug  all  along  was,  in  some  sense  o 
effect  of  true  resistance  ;  for  the 
resistance  in  the  capillary,  tube  gives  ju 
kind  of  effect  as  does  the  copper  or  iror 
u  little  more  pronounced. 

I  have  suspended  three  other  conduct 
the  same  length,  which  it  is  ea*y  to  try 
way,  keeping  the  A  spark-ler.g'h  1U  a 
The  results  are  here  sunimarieed : — 

( 
Alternative  Path.  si 

Stout  copper  wire,  No.  1         11=     #020  c 
Ordinary  copper  wire,  No.  19  11  =  -~- 
Stout  iron  wire,  No.  1  K=     'Wd 

Ordinary  iron  wire,  No.  18    R=  3\»3 
Thinnest  iron  wire,  No.  27   K  =  33-3 

The  copper  wires  seem  to  obstruct  alino 
and  the  iron  wires  almost  obstiuct  equs 
themselves,  notwithstanding  their  ver 
diameter? ;  but  the  coppers  obstruct  mot 
irons. 

There  is  nothing  absolute  about  these 
they  are  the  record  of  a  definite  experi 
their  precise  value  depends  on  the  circuu 
the  experiment. 

Reason  of  the  Enormous  Obstructio 
by  a  Good  Conductor. 

Now,  what  is  the  cause  of  all  this  u 
obstruction  offered  by  good  conductors  to  ti 
rush  of  electricity  i  One  may  express*  it  in 
way,  thus  :— It  is  due  to  electrical  inert;: 
U  alto  called  "self-induction."  A  curre 
start  in  a  conductor  instantaneously  any  a 
water  in  a  pipe  can  start  moving  at  full  if 
instant.  Give  the  water  a  violent  blow 
it  move,  and  it  resists  like  a  solid.  1 
if  very  quick  and  violent  may  burst  the 
it  will  not  appreciably  propel  the  water, 
manner,  is  it  with  electricity.  Tne  flu 
and  the  conductor  must  either  carry  i:c 
or  not  at  all.  There  is  no  itime  to  think 
and  the  E.M.F.  needed  to  overcome  th: 
like  obstruction  is  so  great  that  a  coi 
thickness  of  air  may  be  burst  by  it,  at 
charge  may  Hush  oil  sideways  to  anythia 

We  will  remember,  then,  that  a  Leyd 
charge  through  good  conductor*  is  oscill 
that  the  oscillation  continues  until  ail 
energy  is  rubbed  away.  The  oscillstioi 
enormous  frequency;  they  may  be  i 
second,  for  the  whole  lot  of  them  hay 
during  the  excessively  minute  durati 
visible  flash.  It  is  well  known  that  a 
far  less  real  duration  that  the  persistent* 
impression  on  the  retina  would  lead  une  t 
as  is  easily  illustrated  by  illuminating  J 
wheel  by  "an  electric  spark.  II  iwever  f 
arily  speaking)  the  wheel  is  spinning  it 
be  stationary,  and  the  spokes  are  seen 
clearly  by  the  light  of  each  spark. 

It  is  for  this  reason  that,  although 
minating  power  of  a  powerful  tlath  m 
greater  than  weak  moonlight,  its  actus 
while  it  lasts  may  exceed  strong  punish:, 
may  exert  a  damaging  t  lie ct  upon  tje-' 
cause  blindness. 

There  is  another  fact  which  i:  heh-iv? 

aware  of.     It  is  one  to  the  iicjiortance ' ' 

attention  of  scientific  men  ha*  bur  rec 

called.    Experimentally  it  h*«  been  *:> 

Prof.  Hughes,  theoretically   by  Mr.  l»'.r 

side,   Lord   Hayk-igh,    and    Prof.   FV« 

thuugh  the  uece*»ary  theory  is  really  e-J 

jCleik  Maxweil.  it  required  diggisg  ■■* 

j  playing.    This  has  now  been  abundant*: 

ixhe    knowledge    has    scarcely   yet  pen 

1  practical    men ;     indeed,     it     has  nut 

'  thoroughly   uviimilated  by  molt  phpn 

1  fact  ia  this.  /When  a  current  starts  in  » 

it  does  not  siart  equally  all  through  its 

begins  <>n  tne  outaide,  and  then  grata 

rapidly   perpetrates    to     the   urcerus. 
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i  uniformly  through  tl 
>r,  a  variable  onrreat 
it  the  surface,  ami  it  i 


rapidly  oscillating  chs 


e  oats  id  e  snrfai 


hickness,  electricity  will  be  oscillating 
ut  the  interior  of  the  conductor  will 
Ily   inert   and    take   no   part   in   the 

irtia  in  a  roundabout  faahioa,  and  yet 
ance,    a   reduction   in  the  inducting 

surface  can  take  any  part  ia  the  con- 
hese  rapidly  alternating  currents  or 
It  mint  naturally  be  better,  therefore, 
a  lightning  conductor  of  solid  rod,  bat 


may  be  at  well  to  guard  against  one 
iiiiuiii'eptiun.  It  has  long  been  known 
:irges  exist  only  on  the  surface  of  oon- 
laa  aleo  long  been  known  thatordinary 
'  through  the  whole  section  and  sub- 
;-  conductors.     It  is  now  beginning 


arris  wai  right.     The  following  experiment  may 

I  take  two  cupper  oondnetors  of  the  earn*  length 
and  approximately  of  the  same  weight,  bnt  one  of 
'hem  in  the  form  of  wire,  the  other  in  the  form  of 
bbon,  and  I  nee  them  successively  se  an  alterna- 
te path.  The  knobs  at  A  being  fixed  »t  two 
intimttree  apart,  the  B  knobs  wets  adjusted  until 
le  (park  sometimes  choao  the  air  gap  and  aoms- 
imea  the  alternative  oondno tor.  (See  Fig.  1  or  2.) 
The  critical  B  spark  length  was  then  :— 


t  alter. 


iting  c 


ijjiil  to  traverse  only  tbe  outer  layera 
>,  and  thit  last  piece  of  knowledge  is 
her  disturbing  by  those  who  have  been 
tJ  ilwell   upon  the  behaviour  of  steady 


a  like 


>*leo 


:"  .iltermti.LTi 


Jut  tbe  first  and  third 

rigorously 
perhaps,  but  beat  considered  so  for 
r poses  of  explanation, 
hue  mentioned  two  causes  of  otjstf;o- 
!i  Ijv  rapid  I  j  i'<c illit in;;  cnrrente trying 
i  metal  rod.  Fi rat  there  is  the  dire- 
effect  of  self-  induction  to  be  added 
c  proper  ;  tbe  resulting  qnantity  being 
r.  Hcsviside  "  impedance,"  to  J'"'; 
<m  resistance  proper.  For  thi 
listinotion  between  them ;  ret 
pates  the  energy  of  a  current  in: 
i  Joule's  law  ;  impedance  obi 


dues  n< 
■ncy  ■ 


Si  i  pat. 
side  flub,  t 


and    perhaps    to    melt.     The 

the  energy  of  a  discharge  he  dissipated, 
ne  being  rapidly  damped  ;  the  greater 
ioc  of  a  conductor,  the  lees  able  ia  it  tu 
ash,  and  neighbouring  semi-conduotoii 
gly  exposed  to  the  more  danger.  Ite- 
iinalogous  to*  friction  in  machinery  : 
*  analogous  to  freely  suspended  mas- 
tion.in  addition  to  whatever  friction 
e.  To  slowly  changing  fori:.'?  fiictinu 
y  the  sole  obstruction ;  to  rapidly 
forces  inertia  may  constitute  by  far  the 
.  of  the  total  obstruction ;  so  much  the 

that  friction  need  hardly  matter. 

Tape  v.  Bod. 
here  note  a  vigorous  controversy,  ot 
f  opinion,  between  Faraday  on  the  ont 
Sir  W.  Snow  Harris  on  the  other, 
s  often  consulted  about  lightning  con 
ighthoiises,  and  consistently  maintained 

linear  foot,  and  that  shape  was  wholly 
Harris,  on  tbe  contrary,  maintained 

onduotors  were  just  as  guod  as  i 

hat  Rattened  ribbon  was    better  still. 


FlC    Z 
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irted  to  have  said  that  the  other  km 


S  rob  ably  no  theoretical  r 
ed  either  I 
x.     I  ihii__  .._ 
a  particular,  Faraday  » 


With  tba  win 


i  alternative  path  .. 


Milliu 


ribbon 
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inctly  showing  the  advantage  of  a  flattened 
form  of  conductor  over  a  mere  round  section. 
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intimbtres  long,  weight  Dili  grammes.  Ribbon: 
13  centimetres  long  and  u'-l  centimetres  broad, 
eight  80  7  gnuumea. 

Iron  v.  Copper. 
You  remember  we  have  found  that  a  rod  of  iron 

ducting  qualities  of  iron  enabled  the  duohargc  to 
uetr^te  deeper,  and  ao  to  muke  uie  of  a  greater 
okueee  of  skin. 

ISut  everyone  will  say — and  I  should  have  said 
fore  trying — surely  iron  has  for  more  itlf-indue- 
n  than  copper.  A  current  going  through  iron 
s  to  magnetise  it  in  concentric  cylinders,  and  this 
tea  time.  But  experiment  decline  against  thia 
iw  for  the  case  of  Leydcn-jar  discharges.  Iron 
experimentally  bettrr  thin  copper.  It  would 
im,  then,  that  the  flash  is  too  quick  to  magnetise 
s  iron  (  or  else  the  current  confines  itself  so 
entirely  to  the  outer  tkiu  that  then  is  nothing  to 
magnetise.    A  tubular  current   would    magnetise 

properties  of  iron,  due  to  its  great  magnetic 
permeability,  disappear. 

It  ia  easy  to  try  another  experiment.    I  hi 
ben  two  oondnetors  made  of  tinfoil ;  each  is  mi 
of  a  long  slip  of   tinfoil,  about  3in.  broad  and  31ft. 
long.     Que  ia  zigzagged  backwards  and  forward), 
with    the    interposition  of    three    thicknesses   of 
paraffin  paper  between  each  zigzagto 
tion,   ao    as    to    abolish   self-ind  notion  ao  far   as 
possible.    This   I    call    tbe    tinfoil    zigzag.    -" 
other  ia  coifed  spirally  on  a  glass  lobe— again  » 
the  interposition  of  paraffin  paper — so  as  to  1 
aa  much  self -in. in. hi, .A:,-  ii,,^ii.le.     This  I  call 
tinfoil  spiral,     A   bundle  of  fine  iron  wires- 
core  of  an  iuduotion  cuil,  in  fact — can  be  introduced 
info  this  glass   tube,  or  withdrawn,  at  pleasure. 
Tuc  resit-taiic*  of  theae    conductors,  measured  in 
the  ordinary  way,  are:— 4)1-1  obms  for  the  spiral, 
and  -7o3  ohms  for  the  zigzag.    They  were  intended 
to  be  alike. 

ions  being  made  at  in  Fig.  1, 


The  magnetieabllity  of  iron  ia  no  objection  to  it» 
employment  in  lightning  oondnetors.  Its  inferior 
conductivity  is  an  advantage  in  rendering  the  flash, 
slower,  and  thenfore  lees  explosive.  It*  high 
melting  point  and  cheapness  are  obvious  advan- 
tages. It  is  almost  aa  permanent  as  copiwr,  at  least 
whan  galvanised  ;  and  it  is  not  likely  to  be  slolen- 
I  regard  tbe  use  of  copper  for  lightning  conductors 
aa  doomed. 

Experiment  of  the  By  Path 
We  have  seen  that  a  conductor  it  more  efficient 
a    carrying  ot!   a  discharge  and  preventing  aide- 
liaah  in  proportion  aa  its  self-induction  is  lessened  ; 
ly  by  spreading  it  out  into  a  thin  sheet,  or  cutting 
up  into  a  number  of  wiros,  or  otherwise.     But 
I  Baodnotoi  in  able  to  prevent  aide- flash  altogether, 
alesi  it  ia  zigzagged  to  and  fro  to  as  to  have  pi  us- 
ually no  self-induction  ;    in   that  case  the  side- 
spark  ia  nearly  stopped.     But  so   long  as  a  con- 
■luctor  ii  straight  (and  a  lightning-conductor  mu,t, 
if  course,  he  straight),  so  lung  will  there  be  some 
endency  to  side-flash,  however  thick  it  be  made, 
it  may  be  a  foot   or    a  yard    thick,  and   yet  not 

One  may  easily  try  tbe  following  experiment. 
Take  a  yard  of  stont  brass  or  oopper  rod  .in  inch 
thick,  arrange  it  in  tbe  path  of  a  Lcydeu  jar  dis- 
charge, and  then  arrange,  as  a  sor  t  of    ay-path  or 


*  thi 


lernative  path  L,  with  this  result : 
The  length  of  the  A  spark  being  73,  the  critical 
ark  at  B,  when  sparks  eometimea  passed  »~J 
me  times  failed,  was  11-1  when  no  alternative  pi 
>s  provided.     When  tbe  tinfoil  zigzag  conned 
o  uutaides  of  the  jora  instead  uf  the  wire  L 
u  not  possible  to  get  a  B  apark  till  tbe  distar 
is  shortened  to  0 ■(! ;  when  this  was  replaced  by 
tinfoil  spiral,  the  critical  B  apart  length 
bundle  was  now  inserted  in 
.  .  ,*rimanttried»gain.  The  Bapark 
length  remained  li-4.  Tbe  iron  made  no  perceptible 
difference  whatever. 

Prof,  Ajrton  tells  me  they  have  noticed  the  per- 
meability of  iron  begin  to  diminish  with  very 
qui  fit  .ih,>r  nations.     Here  it  ia  becoming    '  ' 


WW.     Tin 


u  fails  U. 


t  or  a 


It  n 


dtha 


■agnet 


Foucanlt 
induced  in  it,  joat  half  a  period  behind  the 
"     '  mght  this  would  ' 


of  a 


with  thick  rods  of  iron  ;  but  with  n  bundle  of  thin 
wires  I  felt  doubtful.  Lord  Bayleigh,  however, 
thinks  tbeae  induced  peripheral  current!  compe- 
tent to  explain  maguetio  time-lag  in  every  case  ; 
and  I  have  no  doubt  that  he  is  right.  Wbatever 
tbe  explanation,  tbe  effect  of  time-lag  in  iron  ia 
patent.  Yet  there  ia  something  strange  about  it, 
fur  that  a  steel  knitting-needle  can  be  magnetised 
by  discharging  a  Leydsn  jar  round  it  is  mentioned 
in  every  textbook,  and  (what  does  not  necessarily 
follow)  it  is  certainly  trne.  There  are  points  hen 
requiring  further  examination. 

rod  does  not  get  magnetised  by  the  passage  of  a 
rapidly  alternating  current,  it  may  be  held  a,  wt">- 
rai  consequence  of  the  feet  that  antih  entrt&te  How 
mainly  in  its  outer  surface  ;  and  tbjUnoh  tubular 
currents  have  no  magnetising  uo*ar  ou  anything 
icaide  them. 


absurd  for  any  portion  of  the  discharge  to  leave 
the  massive  rod  end  take  the  hair-like  wire  for 
preference,  especially  if  an  air-gap  exLsta  at  A  or 
at  U,  or  at  both.  Mevertheles.,  a  portion  -l^y 
choose  the  fine-wire  pith,  and  you  get  a  little  spark 
at  A  or  at  B  about  a  sixteenth  of  an  inch  long. 
One  may  vary  tbe  experiment  by  trying  to  get  * 
shuck  by  holding  two  different  parts  of  a  thick 
copper  rod  through  which  a  discharge  ia  passing. 
The  mere  difference  of  potential  between  conductor 
and  earth  must  of  course  be  avoided.  It  la  not 
easy  to  get  an  appreciable  shock  from  a  few  yards 
of  very  stout  conductor;  still  it  can  be  done. 
Holding  two  points  of  a  stout  open  spiral,  consist- 

nested  to  earth  a  faint  shock  can  be  felt' with 
wetted  hands  whenever  a  Levden  jar  is  discharged 
through  the  copper.  So  doubt  with  a  very  large 
condenser  the  shock  would  be  quite  noticeable; 
and  a  man  touching  a  lightning  -conductor,  how- 
ever well  earthed,  ii.igb.t  perhaps  receive  n  ahoek 
sufficient  to  kill  him.  At  all  eveuts,  I  should  not 
care  to  try  the  experiment  with  a  real  lightning 
Hub. 

Experiment  of  the  Slde-Flfteb. 

Let  me  illustrate  the  tendency  to  side  flush  by  it 

more     directly     applicable    looking     experiment. 

Fig,  1  shows  a  couple  of  tin  plates  or  leatraya  Esetl 


They  obviously  represent,  one  a  charged  oloud,  the 
other  b  layer  of  thoiougliiy  good  conducting  earth. 
A  lightning  conductor,   B  L,  is  provided;  L  cr- 


etonth 


through  nn  inch  or  so  of  air,  and  through  an  inter- 

Soaed  resistance,  R,  to  earth.  A  aide-Dash,  (1,  it 
luud  to  occur  unless  the  sparking  distance  ia  made 
'""great;  and  the  effect  of  increasing  R  is  not  to 
tho  side-Utah,  but  to  weaken  it.  Thus,  even 
liquid  resistance  of  nearly  a  megohm  at 
It,  an  inch  spark  still  paaaes  at  C  for  every  Hash  at 
11,  though  the  C  spark  is  now  very  weak. 

How  can  this  tendency  to  side-Hath  be  further 
diminished?  At  the  end  of  tbe  last  lectin"  I 
hinted  at  a  partial  remedy— tlastioity.  To  stop 
a  pipe  full  of  water  from  being  burtt  by  a  blow 
given  to  the  water,  you  will  make  the  pipe  elastic. 
An  elastic  cushion  will  ease  oil  the  violence  of  the 

Electric  inertia  was  known  by  tbe  other  nasM 
of  eel f -induction ;  electric  "elasticity"  ia  known 
by  the  other  name  of  capacity.  Increase  thw 
eapaoity— not  the  thickness  of  conducting  povnx 
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I  what  advantage  it 
uii  capacity  of  ■  oon- 
a  iti  two  ends  the  ooat- 


bat  the  electrostatic  capacity  of  your  oondaotor — 
ud  it  will  be  able  to  oerry  off  more. 

Thii  phrase,  "  the  capacity  of  1  oondaotor,"  when 
awd  by  th«  old  electricians,  commonly  signified 
merrily  it*  conducting  power,  thii  being  the  eole 
thing  moat  of  them  thought 
modem  signification ,  let  as 
to  be  gained  by  increasing 
due  tor  -say,  by  nonnesting 
ings  uf  a  Levden  jar. 

Take  the  No.  18  wire  round  the  room  and  me  it 
■■  an  alternative  path,  aa  in  Pig.  1,  fint  without  a 
jar  oonneoUd  to  it*  ends,  then  with  a  jar.  Length 
of  spark  at  A,6'35  tentha  of  an  inoh  ■  correspond- 
ing critical  B  spark-long th  i— 

Iron  wire  without  jir,  6-6  ; 
Iron  wire  with  jar,  6-0, 

Not  a  very  great  difference.  Not  ho  great  ■ 
difforenoe  aa  would  be  gained  by  diminishing  the 
solf -induct  ion  by  flattening  the  wire  out  into  foil. 
Btill  it  is  in  the  right  direction,  and  we  lea  what  we 
hare  to  do:  diminish  aelf-indnotion  aa  far  aa 
possible,    and    increase    oapaoity    wbeneTer    oon- 


.    One 


Bat  of  an  aotnal  lightning  oonductor  how  is  it 
possible  to  increase  the  oapaoity?  There  ia  no 
■cuse  in  lorronndiDg  it  with  an  earth  tubs, 
became  that,  after  all,  wonld  only  ant  as  an 
additional  ounduotol,  and  nv-r'-t  a*  well  be  10 
considered  from  the  Aral.  Neither  doea  a  groat 
series  of  polarisable  voltameter  plate*  seem  a 
feasible  suggestion.  No;  the  only  practicable  plan 
ia  to  expand  it  over  aa  much  surface  aa  possible.  A 
lead  roof,  for  iuatanoe,  affords  an  expansion  of  fair 
oapaoity  whioh  maybe  easily  ntilieed;  and  there 
should  he  aa  little  mere  rod  projection  as  possible 
before  some  extent  of  aurfaoe  bsgins.  Flat  sheet 
for  dhimneya  is  better  than  round  rod — it  has  at 
least  somo  more  oapscity  and  much  lets  self- 
induction. 

Pur  tall  isolated  eh  imncys  I  wonld  suggest  a  collar 
of  sheet  metal  round  the  top,  and  at  intervals  all 
the  way  down  ;  or  a  warp  of  several  thin  wires 
instead  of  a  single  rod,  joined  together  round  the 
chimney  by  an  occasional  woof  ;  or  any  other  plan 
for  increasing  capacity  and  area  of  surface  u  much 
aa  possible. 

Liability  of  Objeota  to  be  Struck. 

Kow  try  experiments  on  the  liability  of  things  to 
be  atriuk.  Is  a  small  knob  at  a  low  elevation  aa 
liable  tu  be  struok  aa  a  large  surface  at  a  higher 
elevation  7  Ia  a  badly  conducting  body  as  liable  to 
be  struck  as  a  wall  conducting  one?  In  other 
popular  words,  doea  a  good  conductor  "attract 
lightning?" 

In  answering  thie  question  experimentally,  we 
must  draw  a  careful  distinction  between  the  ease 
of  a  flash  occurring  from  an  already  charged 
turfaoe,  which  has  strained  the  air  close  to  bunting 
point  before  any  flash  occurs,  and  the  oaae  of  a  flash 
produced  by  a  rush  of  electricity  into  a  previously 
uncharged  conductor  too  hastily  for  ft  to  prepare 
any  caret  ally  obusen  path  by  induction.  The  two 
oaaeaiare— lit,  steady  strain ;  'Jnd,  impulsive  infill. 
Take  them  separately. 

Pint  with  Steady  Strain. 

First  an  experiment  on  the  liability  of  things  to 
be  strnck  when  the  air  above  them  ia  in  a  state  of 
steady  strain  gradually  increased. 
tin  platea  arrangf1    "  '"" 

between  them  tl 


r  the  other,  and  stand 
e  ending  in  a 


*r--^vf- 


arge  knob,  a  second  ending  in  a  email  knob,  and 
the  third  ending  ia  a  point  (Pig.  G). 

The  experiment  consists  in  working  up  the 
charge  uf  a  jar  attached  to  the  top  plate  until  dis- 
ohargeorcnra,  and  inadjuiting  the  three  oouduotor* 
so  that  they  may  be  indiscriminately  struck.  One 
finds  that  the  point,  even  whan  very  low,  prevent* 
discharge  altogether.  It  may  indeed  be  too  low  to 
be  effective:  or  again,  ft  may  be  insufficient  to 
cope  with  the  supply  of  electricity;  but  we  aee 
here  the  well-known  function  of  a  point — preven- 
tion of  discharge.  Remove  or  cover  np  the  point 
now,  and  attend  only  to  the  large  and  small  knobs. 
If  the  knobs  are  negative  and  the  plate  above 
tbeoi  positive,  brush  discharge  goes  on  from  the 
knobs,  and  it  is  not  easy  to  get  a  long  flash  :  but 
by  ravening  the  connections  the  tendency  to  brash 
is  grcytly  lessened,  and  we  now  get  flashes  some 
Sin.  ur\4in.  long.  But  always  to  the  small  km 
The  snrnll  knob  baa  to  be  pulled  down  three1 
at  f  jr  f  ram  the  charged  surface  as  the  bi|  ' 
be  fun  it  Amsh  to  protect  the  big  knob .  .. 
Utter  ia    {ken  lor  th*    first    time  struck, 


occurred,  for  instance,  wben  the  distance  of  the 
big  knob  from  the  top  plate  was  9,  and  the  dis- 
tance of  the  email  one  29J  (tenths  of  an  inch). 
They  were  then  either  of  them  struck  Indiscrimi- 
nately.   If  the  little  knob  was  any  taller  than  29J, 

•w,  what  le  the  effoot  of  resistance  upon  the 
?  Scarcely  any.  Instead  of  odnoeoting  the 
1  knob  direct  to  the  bottom  tray,  connect  it 
through  the  liquid  megohm  li,  and  it  gets  struck 
just  aa  easily  aa  before. 

Hare  are  distance  readings  when  they  gst  struck 
with  equal  ease:— Large  knob  distance,  76  ; 
email  knob  distance,  with  high  resistance,  22'0. 
The  point  protecta  both  up  to  distance  COO,  until 
covered  np  by  a  thimble. 

Thus  the  flash  actually  prefers  to  jump  three 
times  aa  much  air,  and  encounter  a  megohm  resist- 
ance, rather  than  take  the  short  direct  path  offered 
by  the  bigger  knob.  The  siaes  of  the  knobs  in 
this  experiment  are:— 117(0.  diameter  for  big 
knob,  and  '5Gin.  for  email  knob. 

Of  course,  the  oanac  of  this  is  well  known.  It  ie 
merely  that  the  air  break*  down  at  the  weakest 
point — sir.,  on  th*  aurfaoe  of  one  of  the  knobs, 
and  the  tension  on  the  small  knob  ia  much  greater 
than  that  on  the  big  one,  for  a  given  difference  of 
potential.  The  fact  that  the  discharge  basins  in 
the  air  above  the  conductor  explains  why  it  is  that 
adding  resistance — even  enormou*  resistance — to  a 
conductor  makes  no  difference  to  the  length  of  the 
spark  which  strike*  it.  The  path  is  prepared 
inductively  in  the  air,  and  the  resistance  of  the 
path  which  the  discharge  must  ultimately  take 
makes  no  difforenoe,  provided  ft  is  not  so  nearly 
infinite  a*  to  prevent  the  free  adjustment  of  the 
static  charges  and  inductions  set  np  a*  the  machine 
is  worked.  Bnt  though  high  resistance  makes  no 
difference  to  the  length  of  the  spark,  it  does  affect 
its  noise  and  violence.  The  discharge  striking  the 
small  knob  has  now  only  a  small  velvety  noise. 
Its  energy,  o.  heating  effect,  it  much  the  same,  but 
its  suddenness,  and,  therefore,  itanoiae  and  violence 
are  enormously  lessened. 

This  water  resistance  ia  equivalent  to  a  shocking 
bad  earth  ;  and  its  effoot  is,  we  see,  to  make  the 
spark  gentle.  Bnt  it  ia  an  evident  advantage  to 
have  a  discharge  take  this  quiet  and  manageable 
form.  The  worae  a  conductor  is  th*  quieter  will 
be  the  flash,  and,  up  to  a  certain  limit,  It  will  pro- 
tect just  aa  wall  apparently.  _Henoe,   


Second,  with  Impnlnlve  Both. 
i  us  now  modify  the  experiment  to  try  the 
i  form  of  th*  experiment — the    impulsive 

Fig.  G  show*  th*  connections.    There  ia  no 


difference  of  potential  between  the  trays  np  to 
the  very  instant  of  discharge.  The  jangradnally 
charge  up  (they  stand  on  the  same  wooden  table), 
snd  ultimately  discharge  at  A  ;  a  violent  rush  then 
takes  place  Into  the  two  plates,  and  the  conductors 
between  are  struok.  Adjust  them  till  they  are  all 
struck  with  equal  ease,  aa  before  ;  we  find  the  con- 
ditions utterly  different.  No  longer  does  the  small 
knob  protect  the  taller  big  knob;  no  longer  doea 
the  point  exert  any  special  protective  influence. 
All  three  bodies— large  knob,  small  knob,  point- 
are  equally  liable  to  be  struck  if  at  the  same  neight, 
and  no  one  ia  more  liable  than  another ;  simply  the 
highest  ia  strnek  if  they  are  at  all  equally  con- 
ducting. It  is  easy  to  get  all  three  struok  at  once. 
Now  make  one  bad  conducting,  and  its  protective 
virtue  is  gone.  Putting  the  liquid  meghom  into 
any  one  of  the  three  conductors,  and  that  one  ia  no 
longer  struck.  It  oaaaes  to  protect  the  other  two 
even  if  taller  than  they  ;  nay,  even  if  it  be  raised 
so  as  to  touch  the  top  tray,  thus  establishing  direct 
conducting  communication  of  a  poor  kind  between 
cloud  and  earth,  still  next  to  none  of  the  flash 
chooses  that  path,  and  the  other  conductors  get 
struok  with  apparently  just  the  same  ease  as  before. 
This  is  the  real  objection  to  «  bad  earth  ;  it  cannot 
protect  well  against  the**  sudden  rushes. 

Sudden  rushes  arc  liable  to  occur ;  the  clouds 
spark  first  into  one  another,  and  then,  aa  a  sort 
of  secondary  effort  or  back  kick,  into  the  earth. 
For  instance,  two  clouds  one  above  the  other  ;  th* 
top  cloud  sparks  into  the  lower,  and  this  at  one* 
overflows  to  the  earth.  In  these  oases  the  beat 
ind  highest  objeota  are  strnck,  quite 
of  any  question  of  points  and  kuobs. 
-io  safeguard  against  theae  flashes,  aa 
The  points  get  strnck  by  a  vivid  flash, 
>,l character  aa  that  whioh  strikes 


1*11  knob,  conducting 
hree  time*"  [  irzeapiV It, 
ig  knob  i%  [Points  an. 

;  and  thCIIon  see.    '. 

ck.    Tbiil  «wtly  of 


of  the  knobs;  it  baa  no  time  to  give  broahsa  m 
vs;  it*  special  efficacy  in  preventing  diaobani 
it*  only  in  the  ease  of  steady  nation,  when  the 
path  ii  pre-arranged  by  induction.  In  th*  eaataf 
these  sudden  rnshee,  the  condition*  detennniiaf 
the  path  of  discharge  are  entirely  different.  So 
doubt  they  have  to  do  with  what  la  called  tat 
,"of  the  varioni 
{To  be  cant  in 


ELECTRIC    LOCOMOTION, 

IN  view  of  the  ams 
statement*  whioh  have  appeared  in  the  daily 
press  aa  to  the  tu*  of  electric  looomotivea  on  the 
underground  railways  of  London,  the  followrsi 
remarks  by  Mr.  C.  P.  Elieeon,  contributed  to  the 
Electrical  lUvitrr,  may  be  int«a»ting  :— 

Taking,  for  instance,  the  work  performed  by  oat 
of  th*  motors  of  about  4H.P.  on  th*  electric  lea* 
motives  at  Btralfurd  ;  wben  coupled  to  a  full-sini 
oar  loaded  with  48  passenger*,  th*  E.SI.F.  bsstr 
160  volt*,  it  takes  25  amperes  at  the 


i  and  9  : 


it  coutinnal 
*  considered 


■n  starting  will  tal 

time,  which  would  mean  about  16  KrLP. 
If  the  motor  and  all  other  part*  bav 
oonstrnatedto  sustain  snob  a  i  " 
peated  every  few  minutes,  it 
that  breakdown*  will  succeed  on  i 
the  disgust  of  everyone.    Do  thei 
others  better  7     No  ;  there  seems 

the  real  cause,  and  for  years  differ* 
started  on  the  same  principle*,  ai 
gone  through  exactly  the  same  mishap*. 

I  will  abstain  a*  muob  as  ' 
my  own  system  aa  I  do  n 
publioity ;  bnt  my  experie 
tiou  ha*  given  me  knowledge  of  facts  wi 

¥  lined  while  engaged  in  overcoming  ii 
hwrefore,  in  the  interests  of  electric  hi 
strongly  urge  all  who  are  trying  to 
work  to  a  practical  isaue  to  avoid  tl 

noisseurs  of  electrical  engineering;  ! 
their  limited  knowledge   may  cousid 
combination  or  construction  ia  the  vcrynejall 
intended  purpose  whir1"    "~_ 


duocd  in  order  tu  ec 
objeot  for  which  i 
The  persons  interested  in  I 
hitch  will,  to  a  man,  oondemi 

Many  good  things  have  been  lost  t  i 
working  seeker,  not  on  account  of  hi  - 
being  useless,  but  simply,  ou  meoh*ui*.,| 
or  on  the  relation  between  _i 

rwer  to  be  appl  led 
do  not  intend  hL     _ 
systems  used  and  applied 


th*  evil  of  fail  or 

proportion.    These  remar 

all  dynamo*  where  sfneien... 

nets,  lead  to  weakness,  quick  wear  H 

frequent  breakdowns. 

In  accumulatora  the 

been  followed,  and  an  accumulator  of 

oapaoity  and  minimum  of  weighs  is  sli 

the  day.    It  is  aetonunV-  -   - 

wid*    and,  I  may  say,  i 

accumulatora,  that  "'"" 

oat  what  should   i 

accumulator.       In  my  experience  d 

should  advise,  before  all,  i ' 

words,  duration  of  life. 
wonld  combine  it  with  the  best  a 
the   highest   (borage   capacity,  hot 
tidaration  ia  th*  storage  canacitj  B  ■  **" 
at  the  expense  of    its  durability.    Assr 
with    numerous   thin   plat**  bars  pn* 
practically   useless.      Their 
nave  appeared  astounding  saoo* 
weight,  bnt  their  life  waa  of  a  < 
only.     Thicker  plate*  are  now  em 
result*  obtained,  bat   there  is  ( 
tendency  to  economise    weight. 


ignorant  public,  wbo  know  nothing  * 
stitutes  the  working  of  a  atorap  rat" 
for  impouibilitiea,  and  the  ssaksr,  I 
secure  business,  trie*  to  distort tWr**> 
and  to  deceive  himself  in  order  ts  I 
demand.    The  result  la  that  aa  tro*  i 
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Id  be  tile,  the 
oh  greatly  adds  ( 
In-  positive  plate 
were    stopped    i 

This,  of  ooan 
ity  as  again 


fulfil    iti   work.      Bat    if 
indery  batteries  wonld 
■ad  identify  themsslvs 
large  experience  has  ■ 

at  -i    pound   Of    Iced   she 

iity,  up  to  which 


mud  < 


raid  b 


■tisht,  i 


do,  instead  of  try- 
iodate  inter  impossibilities, 
t  rnles  makers  would  be  enabled  t< 

daylight  instead  of  groping  in  the 
a  and  buyer  would  mutually  benefit 
►n.  A  boiler  maker-  for  steam  engir  " " 
liler  to  be  worked  with  safety  at 
pressure  on  the  square  inch  and 
lid    manufacturers   of  annum  ulator* 

working  limit  of  storage  capacity 
cad.     I  am  therefore  of  tbe  ---—' 
ud  battery  makers  have  on] 
ne    for  so   many  barushipa 
ork  which  hai  10  greatly  injured  th 
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LOSES,    DEGREES,    AND 
BANS  OP  SLEEP. 

ae  often  in  tbe  hi,tory  of  physioU 

attracted    the    eflmt)  of  scientific 
it  BBBBot  be  said  that,  after  all,  ■ 

to  define  the  processes   involved 

esucb  suggestion 


ertheleai,  within 


t   of  o 


reader 


Mill  of 


■object,  ai 


accepted  as  ..  r_ 

theories  advanced  with  regard 
sy  appear  that  the  accumulation  of 
■  ijj  Lie  brain  is  eouugb   tu  account 

li.ii'ot  oxygenation  utters  another 
Jthesis.  Each  of  these  processes  no 
:ert  a  certiin  soporific   power,  and 

operates  in  its  degree;  but  it  is 
s  how  either  nan  be  taken  to  afford 
■qireutiiia  of  that  state  of  rest 
with  singular  regularity  of  rsour- 
ore  ur  less,  whether  sick  or  healthy, 
y  employed.  There  is  something  to 
ir  tbe  theory  that  sleep  is  a  conac- 
re oral    anemia.     The    pathological 

h'.rmierania,  of  epilepsy,  and  son; 
es  favours  this  view,  aa  doea  also 
■allur  of  the  fandus  of  the  eye  has 
:uiineuti™  with  natural  sleep.  These 

aniotnia  ii  commonly  a  01 
I  of  the  general  relaxat___  . 
i  in  the  soporific  process.  So  far 
y  of  sleep  that  following  and  pra- 
iud    of    wakefulness    and    constant 


mh  it   s 

11    !..l.k    ill 

...,.!,. 

focsswil 

ctien.     The 

■DM    Ol 

in  tbi 

a  of  morbid 
a  diseases,  a 

d  have 

a  defeei 

We  mightaiso  refer  tu  instances  of 
Irllerent  conditio!,  in  which  ant  mis 
as  are  closely  associated.    This  fact 

show  that  healthy  sleep  requires  a 
lutrition  of  brain  tissue,  and  that 
la  or  hyperemia  has  with  respect  to 
live  significance.  The  Influence  of 
cic  states  most  alio  be  ran 
ng  with  this  subject.  Whether 
'    of    function    in    tbe  lung,  1 

Tily  reliable  remedy  for  inoonv 

ore  if  excretion.    Whatever,  indeed, 
it  the  excess  of 


PORTABLE  MAGIC  LANTERN.' 
\     VERY  compact  form  of  migio  lantern  is 
""   outi  accompanying  this 


way  to  give  a  correct  idea  will   be  to   take, 
example,  1  -ilio.  condenser  lantern,  and  give 
dimensions  of  the  different  parti,  as  shown  in 
out.  The  sue  of  the  condensers  settles  the  question 
of  the  measurements  of  the  other  parts. 


jondenser  lenses,  pi « no-coo vex,  at 
1  in  a  separated  bond.  A  circle  i 
ilh  a  rabbet  in  each  board,  in  wbic 

teats  itself,  and  ia  secured  the 
in..      The  rear  condenser  board  A 


-:....  square.     The  front  boin 

width,  lot  8)in.  long.      To  thj, 

screwed  across  the  top  edge,  and  the  front  i 
1  inged  to  f  ' 


At   thi 
ween    them,    two    small 
ired.    The  thickness  of 


■trios  Is  suob  tbat 


held  apart  from  each  other. 

Tbe  frame  or  base  of  the  lantern  is  a  three-aided 
little  over  6} in.  across,  and  [tin.  kw|  hi 


leep,   7,in.  from   i 
if  the  frame,  and  ii 


a    front,  the 

screwed  firmly  thereto,  flush 
witu  iu  qpper  suriace.  Along  braas  hooky  and 
staple  is  provided  for  holding  the  aoodenaers  in 
place  when  vertical.  The  boards  ars  held  together, 
when  desired,  by  another  shorter  book  c  with 
staple.  The  condensers  are  then  in  place  for 
horizontal  projection.  Toarrange  them  for  vertical 
projection  the  small  hook  e  is  onfettened,  the  front 
condenser  B  is  pushed  up  until  the  two  are  at  an 
angle  of  90s,  and  a  plana  mirror  is  inserted,  resting 
against  tbe  two  bottom  strips.  The  mirror  should 
be  mounted  on  a  thin  board  or  on  a  braas  plate  so 
sa  to  provide  strength  and  protect  its  back. 

A  mortise  is  cut  in  the  front  condenser  tijin.  from 
its  top,  rlin.wide,  and  a^in,  long.  A  piece  of  board, 
n,  ia  out  to  elide  smoothly  back  and  forward 
through  this  mortise.  Fur  retaining  the  atrip  in 
any  desired  place,  a  band  screw,  t,  it  placed  on  the 
tide  of  tbe  condenser  hoard,  which  is  notched  at 
both  its  lower  corners.  A  strip  of  brass  is 
attached  to  the  side  of  this  atrip  for  the  screw  to 

The  strip  carries  the  slide  carrier  6  and  lens  C. 
The  lens  ii  attached  to  a  hoard  abont  4  in.  wide  and 
54  high,  with  ■  tenon  projecting  from  its  base.  A 
mortise  is  cut  near  the  end  of  the  sliding  strip  to 

A  second  mortise  or  slot  -i,tin.  long  and  2in.  wide 
is  made  in  tbe  strip  o.  Tne  slide  carrier  £  is  a 
hoard  tijin.  high  by  4Jin.  wide.  To  ita  base  it 
attached  a  piece  of  wood  tin,  square.  This  is  tln, 
thick,  and  below  it  is  a  second  piece  of  tbe  same 

ngtb,  but  j  list  Jin.  wide.  Tbe  seooud  p: 


thai 


■lids  o 


boulders  formed  by  the  upper  block, 
nana  screw,  d,  is  arranged  to  hold  the  elide  carrier 
place  wbere  desired. 

A  smaller  movable  mirror  D  is  supplied,  to  be 
supported  above  the  objective  when  the  lantern  is 
to  be  used  for  vertical  projection. 
A  piece  of   sheet   iron    is  fastened  across  the 

rests.  In  tbe  front  of  the  same  frame  a  notch  ia 
cut  in  which  the  piece  a  rests.  Tu  make  its  position 
in  tbo  front  condenser  board  more  secure,  a  second 
•trip  may  be  attached  just  below  the  mortise  and 
tu  the  back  of  the  board. 

For  lantern  any  good  form  of  aoreened  tamp  may 
be  used.  If  necessary,  a  sheet-iron  box  may  be 
arranged  to  inclose  the  source  of  light;  but  with 

In  the  drawings.  Fig,  1  shows  the  whole  ready 
for  mounting,  the  lamp  being  lighted  and  ready 
for  work.  The  lamp  should  always  be  lighted  be- 
fore beginning,  as  it  may  take  five  minutes  for  it 

Sit  together  and  arranged  for  exhibiting  views, 
j  removing  tbe  slide-carrier  tbe   entire  space 

introduction  of  apparatus  ur  performance  of  ex- 
periments. A  soap  bubble  can  be  blown  and  pro- 
jected in  this  space.  A  glass  of  water  oan  be  very 
prettily  shown,  and  tbe  lantern  will  be  found 
admirably  adapted  for  tbe  experimenter's  use. 
Fig.  3  shows  tbe  lantern  arranged  for  vertical 
[.r.jji'ctiiin,  the  outline  of  the  mirror  being  given 
in  dotted  lines.  As  tbe  slide  carrier  is  not  always 
used  for  work  in  this  position,  it,  too,  Is  shown  in 
dotted  lines. 

If  all  ia  properly  constructed,  the  apparatus  will 
be  ansoeptible  of  all  kinds  of  adjustments.  Tbs> 
sliding  board 


slide  i 


■  front 


forth  in 

eoser  board.  The 
backwards  and  foi- 
sts tbe  slide  carrier 


The  Grctt  Boitera  has  snl 
phase  of  its  history.     The  owl 
Ball  and  8oni       ' 
the  Naval  Cui 
provided  Captai 


upon  another 
,  Messrs.  Henry 

pool,  have  arranged  with 
'~  Company, 


Mold  I 


Ittmeden  Dock  a 

top  of  spring  tides,  that  the 
this  vessel  or  in  altering  ber  in  some  *ey  w 
undertaken  at   Barrow.    It   is  suravated  th 
sr  the  ship  isdismantled  she  should/be  fitted  up 
with  new  machinery,  with  a  view  S 
cattle  trade.  ' 
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SCIENTIFIC    SOCIETIES. 

THB   AERONAUTICAL    SOCIETY. 

A  GENERAL  muting  of  the  Aeronautical 
Sooiety  of  Great  Britain  wu  held  at  the 
Suoiety  of  Arti  en  the  &th  insL,  whereat  the  fol- 
lowing papers,  Ac,  vreiv  announced  : — 

"Kite  Balloons  and  Kite  Tandems,"  hy  Mr. 
Douglas  Archibald  ;  "  ANewHtthod  of  Ascertain- 
ing the  Power  Required  for  Propelling  Halhion* 
and  othsr  Bodies  through  the  Air,"  by  Mr.  Welter, 
for  the  author,  Mr.  Iltujreer,  I"""  Switserland. 

Exhibition,  by  Mr.  Howard  Lane,  of  a  model 
balloon  and  compressed  gas  cylinder,  and  its  infla- 
tion therewith. 

Explanation    and    exhibition   of    Norman's  pe- 

adaptationi,  ia  particularly  citable  for  the  infla- 
tion of  balloon*.  James  Glaishtr,  K.,ir.,  Rll.S.. 
•took  the  chair,  supported  hy  the  hon.  sen.,  Mr. 
Fred.  W.  Brearcy. 

Norman's  burner  attraot.ni  much  notice.  The 
petroleum  is  under  pressure  in  a  pump  hold- 
ing five  gallons,  stationed  some  3ft.  away  from 
■  fireclay  furnace,  into  which  is  inserted  two 
nonles,  having  each  an  orifice  not  larger  in 
diameter  than  the  finest  cambric  needle.  The 
air  is  consumed  under  the  flunsen  principle, 
the  petroleum  tski.ig  Ui«  pla<-e  .f  a  wick.  The 
combustion  is  perfect,  aftd  the  beat  en  rendered  from 
these  two  burners  imly  is  to  intents  that  it  will 
heat  iron  rivets,  sucii  aa  are  uieit  fur  iron  bridges, 


]...:< 


fderii 


— liijii.tfjrn 


Will    B 


.    which  falls   ind 


for  these   purpose*  ran  be  maintained 

it  is  said  at  a  cost  oi  -fU\y  -t  fnr'li:n_'  an  hour. 

A  multiplication  of  these  nozzles  terminating 
from  the  tuhe  at!  ached  to  the  pump,  nod  arranged 
in  an  annolar  form  within  the  mouth  "f  an  unin- 
flammable balloon,  ha;  folly  inila ted  ooeof  JU.OuUft. 

It  is  claimed  that  such  a  balloon  will  tired  no 
Talvo.  as  the  heat  can  be  regulated  or  Mtitiiiui-hni 
at  will.  This  is  generally  shown  at  work  between 
two  and  three  at.  117,  Queen  Vietnria-stieel ;  hut 
the  apparatus  is  about  to  be  removed  to  I'ImiIii.iii 
for  experiments,  by  directiun  of  the  War  Office. 


USEFUL    AND    SCIENTIFIC    NOTES. 


The  Theory  of  D  lama  gnetlam.— A  coord  ire 
to  many  ph.y»ini«t>,  Weber  and  Tyndall  inuineii 
others,  diamagnetio  bodies  take,  under  the  influ- 
ence of  maer.eH.  it  stitf  p  t.f  puhirity  opposite  tc 
that  which  is  taken  by  iron  under  the  innio  con- 
ditions, and  this  opinion  baa  become  ela.sic  in 
teaching,  M.  E5  Ion  diet,  huwevir.  unroriiiog  tn 
(Wmoi,  hat  demonstrated  that  in  r*«litv  oUoBUUr- 
netia  polarity  docs  not  rxiht  at  all ;  and  tl  at, 
following  the  opinion  of  Becijuerel,  all  substances 
and  the  air  iteelf  are  in  reality,  paramagnetic,  a 
diemagnetio  snbltance  beint;  only  .1  fini-.-tsnee  lost 
magnetic  than  air.  He  rccallx.  in  tbe  iirst  iilace, 
the  experiments  which  led  TyndiiU  to  hi*  Ci.n 
elusions.     A  bar  111   bismuth,  j.l.u'iii  on  a  uoil,  and 


the  change  in  it.<  jinl^riiy  Jr!-es  fn.ni  tbe  fact  that. 

the  medium  which  Knrrmmded  it  ii  lu.jre  intijineLic 
than  itself,  when  tbe  medium  ia  air.  He  replaced 
the  bar  of  bicmnth  by  a  tuba  filled  with  a  weak 
solution    of    perohlurido    of   iron    in  methylated 

.spirits.  This  tube  is  magnetic,  and  become*  mag- 
netic, in  the  same  manner  aa  tils  bar  of  iron  when 
it  is  in  air.  a  medium  less  magnetic  than  itself. 
lint  when  it  ia  plunged  in  a  vessel  containing  a 
concentrated  ablution  <,l  pcrchluriile  of  iron,  a 
medium    more  magnetic    than    itself,  it  becomes 

magnetic  like  the   bar  of  bismuth    of   Tyndalla 

experiment. 

EXPERIMENTS  have  recently  heen  msd"  on  the 
Philadelphia  and  Reading  It  nil  road  to  find  tbe 
relative  economy. .fW....tLei, 1  ...her  1.  emotive.. 

Tbe  engines  selected    for   the    test    were  what  id 

and  a  Woollen  Tioiler  and  fire-box.  Each  engine' 
liaalcd  145  loaded  coal  cars  from  Palo  Alto  to  Port 

Richmond,  and  ISO  empty  cars  on  the  return  trip, 

The  ordinary  engine  n.nsnm.d  :!'">,  ijOOHj.  of  Bteani- 
Imat    cdbI,    costing    INiidnl.    per  ton,    in    making 

the  round  trip,  and  the  Wootten  engine  consumed 
32,TUl)lb.  of  buckwheat  coal,  costingCD  cents  a  ton. 

The  actual  cash  difference  in  favour  of  the  latter 
was  20-iMol.  Kagin*  !'];>.  alto  of  the  Wiaitten 
pattern,  hauled  a  train  from  BrtMUM  1 1  Phila- 
delphia containing  ■l.-:*«  t-,in  of  coal.     Thit.it,  is 

-Beading  Railroad. 


SCIENTIFIC   NEWS. 


THE  ertabli ah ment  of  the  Lick  Observatory, 
which  is  now  made  over  to  the  University 
of  California,  seems  to  have  stimulated  other 
(renerons  endowers  of  scientific  research  in  tbe 
United  States,  It  is  not  even  to  be  allowed  to 
remain  the  most  elevated  of  American  observa- 
tories, for  Mr.  H.  B.  Chnmberlin,  of  Denver, 
Colorado,  has  ordered  an  equatorenl  of  2'Jin. 
aperture  for  the  university  of  that  city,  and 
the  observatory  will  he  located  on  a  site  about 
.1,000ft.  above  sea  level,  or  800ft.  higher  than 
tho  site  on  Mount  Hamilton,  where  the  Lick 
Observatory  is  placed. 

The  instruments  of  the  Dearborn  Observatory, 
Chicago,  have  been  dismounted,  and  a  now 
building-  is  in  course  of  erection  at  Evanston, 
about  sixteen  milea  to  the  north  of  the  old 
site  and  twelve  miles  from  Chicago.  The  new 
observatory  will  be  located  about  300ft.  from 
the  shore  of  Lake  Michigan,  on  grounds  be- 
longing to  the  Korth- Western  University,  with 
which  institution  it  will  be  connected  as  one 
of  its  departments.  It  is  considered  that  the 
new  site,  free  from  the  smoke  of  a  great  city, 
will  be  much  better  adapted  for  astronomical 
work  than  the  old  one.  The  building,  which 
will  house  an  lsjiu.  refractor,  with  transit 
room,  library,  lie.,  is  to  be  the  gift  of  Mr. 
James  II.  Hobbs,  and  the  establishment  will 
continue  under  the  direction  of  Prof.  Hough, 
maintaining'  also  its  former  relations  with  the 
Chicago  Astronomical  Society. 

Boohettar,  a  comparatively  small  town  in 
Sew  York  State,  n«;ir  tho  falls  of  the  Gencs-ec. 
and  a  few  miles  from  Lake  Ontario,  has  no 
fewer  thau  seven  observatories,  tho  best  known 
of  which  (one  of  some  importance)  is  the 
Warner  Observatory,  under  tho  direction  of 
Dr.  L.  Swift, 

Tbe  director  of  the  observatory  of  the  Priory 
of  St.  John,  Gcignon,  Cote  d*Or  (F.  Mayeul 
Lamey),  alleges  that  he  has  discovered  four 
new  lings  round  Saturn  outside  those  well 
known.  One  of  these  is  near  the  outer  rinjf  ; 
another  reaches  the  orbit  of  L'nceladus ;  the 
third  and  brightest  touches  the  orbit  of 
Tethys.  and  the  fourth  and  faintest  lies  be- 
tween Dioue  and  Rhea. 

An  unusual  atmospheric  phenomenon  was 
witnessed  in  the  Channel  on  Monday,  when 
the  atmosphere  became  rareliod  to  such  an 
extraordinary  degree  that  objects  uuuld  be 
discerned  with  remarkable  distinctness  at 
a  distillled  ot  between  thirty  and  forty 
miles  from  Dover  and  Folkestone.  Tbe  light- 
house at  Cape  Crisncz,  Calais,  and  tbe  dome 
of  the  cathedral  and  Napoleon's  column  at 
Uoulogne  could  be  distinctly  seen  with  the 
naked  eye,  and  every  prominent  unjust  could 
bo  picked  out  along  the  French  co;i.-t.  The 
distance  from  Dover  to  Boulogne  as  the  crow 
Hie*  is  ;>->  miles,  and  the  column  is  about  two 
miles  further  inland. 

Tho  summer  meeting  of  the  Institution  of 
Naval  Architects  will  be  held  at  Glasgow,  in 
the  Corporation  Galleries',  on  July  24— 27. 
Papers  will  be  read  and  discussed,  and  excur- 
sions be  made  to  places  '.'  "  st  in  the 
neighbourhood. 

The  National  Co-oporativ  1  '  tl,  Flower 
Show,   and    Exhibition  wilt     ■  1    at    the 

Crystal  Palace  from  Augut'  2iJ.    This 

exhibition  of  "home  indust-  "  1  leserving 
of  attention,  and  there  are  a  of  prizes 

offered.    Particulars  can  be  i  From  Air. 

W.  liroomhall,  the  secretary.  <     lk-street, 

Strand,  W.C. 

The  Photographic  Convent!"  *  \~-  -\  United 
Kingdom  will  meet  at  Birniii-  ■■  .  ■!'  July  SJ, 
and  the  excursions,  &c,  will  e  I  nly  23. 

A  neatly  printed  programme,  .  1  >  .1  maps, 

has  been  issued,  and,  given  Jier,  no 

doubt  a  most  enjoyable  holida  >■  j  spent, 

Mr.  J.  J.  Briginshaw,  128,  S  .  ..  -  -street, 
London,  S.E..  is  the  hon,  sec  i  asurer, 
while  the  local  hon.  sees,  arc  S  '  :  .  ■  d,  idil, 
Moseley-road,  and   Mr.   W.  R01  .t-road, 

Moseley,  liirmingham. 

The  expedition  to  the  An.'u  r'ginns 
which  was  stated  to  be  in  con:  .'{."inieo- 

tion  by  Dr.  Neumayer.   uf  the  II  '  Ibser- 

vatory,  is  scarcely  likely  to  w  as  it 

appears  that,  in  spito  of  the  It  ibout 


when  the  Government  provides  the 
is  to  be  hoped  that  the  Government 
Next  Monday  Prof.  W.  E.  Ayrtou 
at  the  City  and  Guilds  of  London 
course  of  six  lectures  (to  be  d< 
Mondays,  Wednesdays,  and  Frid.v 
construction,  testing,  and  use  o: 
measuring  instruments.  This  con 
elude  experimental  lectures  and  spt 
tory  work.  Tho  lectures  will  co 
principles  and  practice  of  construe, 
lion,  and  testing  for  fanlts  of 
voltmeters,  ohmmeters,  wattmeter 
meters,  and  ergmeters  as  uses!  for 
alternating  current  systems,  'i'li 
practical  work  will  be  conducted  ii 
tory  specially  fitted  witliaccuuiulat  j 
instruments,  .to.,  for  electrical 
testing;  and  they  will  h-ive  tiie  ' 
of  examining  and  practically  irj 
more  important  electrical  meters  at 

Mr.  Clement  L.  Wragge,  the  1 
Meteorologist  for  (Jucenslaivl,  h 
specimens  of  tho  papers  issued  by  1 
logical  branch  of  the  Post  and  Te 


the  British,  having  missed  tho  chanci 
some  unknown  problems,  the  Gem 
tion  is  not  likely  to  start,  and  that : 
was  any  intention  that  it  Bhonld 
doubt  there  is  a  wide  field  for  disco 


egion 


;  but  it 


.   of    Que 


aslant 


rich 


ihart.  Specimens  uf  the  charts  if 
seen  at  the  offices  of  the  Agent-' 
Queensland,  I,  Westminster  Chami 
but  it  is  doubtful  whether  thy  aii 
be  gained  are  worth  the  coot.  I 
I'nited  Stales,  where  the  Uoveruuio 
money  than  it  wants,  Congress  h^i 
cusjiiuy  the  important  question  or' t. 
tbe  Weather  Uureau  to  the  new  IIl'I 
Agriculture. 

Tho  Antsriot*  MtfonXvfileal 
dusifinj,-  to  jttrneL  the  attention  ui  .- 
tornadoes,  in  Iiujioa  that  valuable  r. 
be  obtained,  olfurs  the  following  J-i 
the  best  original  essay  on  I'll 
description  uf  :\  tornado.  2'X'1j!i 
given;  for  the  second  best,  .'••'•in'.- 
tbosu  woithy  uf  special  memiou  31- 
be  divided.  The  css-iy*  must  be  >ent 
of  the  editors,  l'rof.  liarriugljii.  Al 
Michigan,  or  A.  Lawrence  Koej.  . 
Meieuroojgieal  Ob-ervatory,  lleii'iti. 
C.S.A.,  belore  the  Iirst  day  of  July. !' 
must  be  signed  by  a  fniffl  dr  /e&k 
worn  pan  itd  by  a    scaled    elive.1  ■  — 


dtitl 


real  name  and  address  of  the  aaiho 
iildepeti'lelH  iinil  e:i|>able  judges  w:'.:  ■■ 
to  award  the  pmea  ;  anil  the  papers 
them  will  lie  the  property  of  the  Jem 
ing  the  prizes. 

Athletes  in  variety  have  been  . 
lowering  the  "  records"  all  round,  an 
the  TraiiSiitlaittie  steamers.  Th.'  r-1 
twecn  the  three  great  railway  lint- 
north  from  Loiniun  is  alio  l:k.\y  .■ 
anutlier  '■  record  breaking."  The  tircii 
express  to  Kdinbur^li  is  now  timi-i  ; 
distanco  in  &J  hours,  and  what  is  m. 
complishcs  tho  feat.  In  cunuuCwu 
matter  the  Kmjintrr  says  :— "  OathL' 
the  Flying  .Scotchman,  a*  it  is  ea'-i.d 
cipal  e\pre-.i  train  on  the  Eait  Gl« 
coininenced  to  run  with  acceleration 
leftildinburgh  punctually  at  ID  a.:n, 
rived  at  Xewcoatlo  111  two  hoars  1 
minutes,  and  at  LenJon  in  eight  b 
thirty  minutes.  Third-class  piis;ii 
still  carried  Irum  UdLuborgh  and  «'» 
lirldsh  station..  :  hai  persons  bookinj 


class    tick 

is        Thi 

/is  rather  tinBl 

English  pa-se.^ers 

who  desire  u  t^a 

the  utmo;- 

is  well  k: 

ownihut  Uidj-U*- 

are,  these 

ains  do  BptW 

ad  to  local  nafla 

scngers  could  be  in.l 

aced  to  "  bwi '  * 

,ey  could  hive  Si 

and  the  companies  a 

[dividend  on  0' 

now  hnlf.L 

mpty  tnu 

A  delict 

10  te.-t  fe 

r  \  bistnn'Ji  "l  ' 

the  Chi 

uVcai   Secielj.  « 

showed 

thiit  a  rtfoaj-» 
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potassium  produces  a.  bright  yellow 
very  dilate  solution  of  sulphate  of 
The  test  ig  said  to  be  quite  equal  to 

mo  part  of  bismuth,  in  one  million  of 

iry  under  the  presidency  of  M,  Leoa 
h  has  recently  been  hold  in  Paris  on 
d  alcoholism,  shows  that  the  causa 
-er  depends  as  much  On  quality  as  on 

The  commission  agrees  that  a  maxi- 
mpurity  may  bo  tolerated  in  alcohols 
For  industrial  purposes  (the  making 
its,  i:a.).  but  that  those  intended  for 
mi  in  the  human  economy  should  be 
possible. 

nogrnpb.  id  a  remarkable  instrument 
!  of  painstaking  skill  and  ingenuity, 
plo  are    asking  of    what    practical 

can  be.  It  may  be  very  useful  in 
come,  when  records  of  telephonic 
ire  wanted. 

trail  has  established  the  fact  that  at 
-Timlin  d' A eeli mutation  an  epidemic 

cholera"  in  duoks  was  due  to  the 
;  microbe  described  by  Pasteur.  M. 
ml  in  the  blood  of  the  ducks  a  small 
'lick  is  identical  with  that  described 
'  in  the  case  of  fowls  ;  but  strangely 
hen  inoculated  it  kills  only  ducks, 
*I*i  pigeons,  or  rabbits,  which  are 
illy  by  the  injection  of  the  choleraic 
cognised  by  Pasteur, 


BBS  TO  THE  EDITOR. 

avid  nralHi  nqwutth  /«■  r*>  cnMiranj  e 
Jtttit.     Tht  editor  riip-ejuitf  nqutui  thai  at 
u  ihimld  it  drawl  uji  m  brtjjly  ai  pwrtNf.] 
Ifaiifamj  iStmU  bt  addrtued  le  Ht  BDrrOU  « 

Mechanic,  MJ,  annul,  W.C. 

a;tf  ftrf-osv.  Ordiriu  at  MdfxipiWff 


x*Httr  «/  <*t  LtUtr,  a 


!  TO  THK  LICK  OH  8KB.  VAT  OB  Y 
TJCH  AS  IS  THEH  LIBfl :  A 
Btt-TEE  FATAL  THIRTEEN— 
TION  — BGIBNCB    AND    THBO- 

-  DISAPPEARANCE      07     THE 

-  POWER  OF  HtnrGKBNIAK 
SOB— THS  DIAMETER  OF  THE 
'STABS— A  FBOTSST— AOBTIO 
XALITT  —  WHAT  IB  THE 
IT  P-COMETABY   OBBITS. 

-I  AM  indebted  to  the  kindness  of  a 
"I  for  a  presentation  copy  of  a  "  Hand- 
Lick  Observatory,"  by  Prof.  Hulden, 
no  exigge ration  to  describe  as  the  very 
nt  such  >  work  ought  to  be.  la  addi- 
■xcelleut,  popular,  end  wall- illustrated 
of  the  instrument*  and  building,  there 

i ;  to°i!h«  Mta1"  "  '    ' 


re  of  astronomical  obser 
estial  photography,  spent 

:  lis  will   ice  and  hei 


ir  28902)  on  p.  3D0  a 


IjIs-  vulgarising  of  i 

npla  time  will  be  siforded  ~l 


By  the  bye,  o 


t-atory  to  turn  It  to: 


the' 


•  1«X 


oapitsl  little 
iiuiueii  LjiitTL-  in  iu:ir  uiiih  ■peaks  of 
The  fact  is  that  our  first  great  maker 
Liu  telescopes  spelt  his  name  "  Dullead," 
*  tlii*  specially  here  because  certain 
his  side  of  the  Atlantic  are— or  ware- 
it  uf  engraving  "  Dolland,  Optician, 
un  instruments  calculated  rather  to 
inct  vision  than  to  assist  it.  Tsrroi- 
ipi.s  thus  inscribed  are  still  far  from 
at  uur  watering  places  on  the  English 
1  (i.j  hope  that  none  uf  oar  American 
ill  ever  be  deluded  into  baying  one  by 


this  typographical  erratum  in    the   tiny   volume 

Certain  of  iny  brother-readers  of  the  EKGi. 
Mechanic  seem  to  take  a  childish  delight  in 
solution  of  elementary  equations.     Here,  ther 
a  problem  which  seems  to  me  (in  the  words  of 
Vagrant  Act)  "suited  to  the  age,  strength,  and 
capacity"  of  some  of  those  who  have  recently  ooi 
tribnted  to  these  columns.     If  A   tells  the  trut 
three  times  oat  of  four;  B  tells  the   truth  foi 
time*  out  of  five ;  and  C  tails  the  truth  six  tim 
oat  of  seven,  what  it  the  probability  of  an  evei 
which  A  and  B  assert  and  C  denies? 

Apropos  of  letter  I'sDM  (p.  391),  I  reoolleot  that 
Punch,  in  days  gone  by,  strongly  affirmed  that  it 
was  exceedingly  unlucky  to  sit  down  thirteen  to 
dinner— when  there  wna  only  dinner  enough  pro- 
vided for  twelve  I 

I  should  like  to  mako  two  remarks  in  connection 
with  letter  28919  (p.  39j).  The  first  is.  that  I 
happen  myself  to  have  seen  Bosje«maoe  (or  *■  Bush- 
men," as  "Dens  "  calls  them),  and  I  assert,  with  oat 
the  slightest  hesitation,  that  the  gap  separ, 
them  from  our  Stokes's,  Herbert  Spencers,  Ti 
sons,  and  Mill  sin's  is  greatly  in  exess  of 
intervening  between  them  and  the  higher  i 
an  assertion  which  I  defy  anyone  without 
theologies!  dogma  to  uphold  to  contravene, 
seoon J  observation  i-,  that  disputants  of  the  school 
of  yonr  correspondent  seem  to  think  that,  bei 


"  "of'*"" 


,1  life  dur 


human  being,  hence  tuch  change  m 
■  possible  during  the  icons  of  ages  which  ho 
elapsed  since  the  earth  cooled  down  sufficiently  for 
organic  life  to  appear  upon  its  surface.  Which  ' 
much  as  though  the  ephemeron,  whose  enti 
existence  is  comprised  within  twenty-four  boui 
should  deride  the  nation  that  au  oak  ever  by  any 
conceivable  possibility  conld  have  proceeded  from 
on  acorn,  because  a  particular  oak-tree  or  "— 
banks  of  the  pool  which  formed  the  insect's  - 
had  preserved  idantioally  thesame  site  end  ap 
ance  daring  that  insect's  entire  lifetime  1 

In  reference  to  this  question  of  evolutior 
Captain  Battersby  (letter  28923,  p.  3!)G),  and 
who  thick  with  him,  have  distinctly  no  right  to 
claim  to  be  candid  and  unprejudiced  inquirers. 
The  real  aoientific  spirit  is  that  wh  ich  seeks  after  the 
■oih,  whithersoever  it  may  li     " 


theology  i 


that 


id  oast  to  the  winds  the  plainest  result! 
and  moat  irrefragable  demonstrations  uf  our  in 

vestigations  ;  and  we  must  bow  down  before  thi 
image  of  Baal,  because,  forsooth,  the  contradictio 
is  "inspired."  (I  wonder  whether  Cspt.  Battersby 
ever  troubled  himself  to  study  the  history  uf  the 
Ctnoaj.  When,  though,  a  Chaldean  or  Alemndris- 
legend  is  shown  to  be  ahuilutely  incompatible  wit 

which     .     .     .    cannot  he  argued  by  Christians  ii 
scientific  grounds  alone."     In  shurt:  Heads,  tin 
ulogy  wins  ;  tails,  science  loses. 
Presumably  "Circe"   (query  <!J71S,   p.  40!)  : 

the  moon?  I  am  not  familiar  with  Waller 
"Natural  Philosophy."  but  lam  a  little  don htfi 
■"    luthor    or    eompilf-'"    *-•■--     <-  -< 


sappen 


e  of  t: 


did  Hevelius  on  April  2ftth, 
K.42.     The    same   thing  happened  on  May  Ixth, 

Wargentin  ;  on  June  loth,  ISI'i,  snd  so  on  ;  while 
our  satellite  was  barely,  if  at  all.  visible  during  tbe 
eclipse  of  October  4th,  Idril.  On  the  other  hand, 
in  a  targe  proportion  of  ca»cs  during  a  lunar  eclipse, 
tbe  moon,  at  tbe  time  of  totality,  is  illuminated  by 
a  red  light,  which  readers  her  perfectly  discernible. 
Now  if  the  earth  had  no  atmosphere,  her  shadow 
would  hlot  out  tbe  moon  from  the  face  of  the  skv 
during  every  total  eclipse  ;  but  theshell  of  air  which 


re,  when  vapour-laden,  trans- 
is,  and  at  i unset,  when  those 
thickness  of  air  to  travel 
II,  -then :  the  sunlight,  after 
Table  thickness  of  our  atrno- 
inged  red,  and  this  red  light 


v«lUpe,  i 


"Circe"  probably  saw  something  of  tl 
28th  of  last  Jnniary.  If,  though,  iusti 
atmosphere  beinr  clear  at  that  limb  of 

happen  to  be  heavily  cloud-laden,  no  1 
the  aun  would  get  through,  and  we  sh 
such  a  practical  disappearance  of  the  m 
been  noted  on  the  occasion,  to  which  y 
apondent  refers. 


foci  of  the  component  lenses  are  known,  by  this 
simple  formula.  Divide  twice  the  product  of 
their  focal  lengths  by  their  sum.  Thus,  suppose 
that  it  is  a  low-power  eyepiece,  of  whioh  the  focus 
of  the  field -glass  is  3in.  and  that  of  the  eyeglass 

"-"""-wKrfel-'i- 

I  do  not  know  whether  it  is  worth  while  to  point 
oat  to  "  CapelU  "  (letter  2*3.1°,  p.  411)  that  s  star 
radiates  light  in  all  directions,  and  hy  no  means  . 
whatever  merely  along  a  cylindrical  space  of  its 
own  diameter. 

I  am  entirely  in  accord  with  Mr,  Berdmcrs 
Compton  (letter  2801',  p.  4121  as  to  the  impolicy 
of  dragging  what  lie  calls  religion,  but  whioh  I 
prefer  to  designate  theology,  into  scientific  diaeus- 
•inm  in  than*  nnlumns  ;  but  I,  for  one,  have  mors 
If  in  thi-  difficulty-,  that  die- 


it  (?)  by  "  E.  L.  G." 

i.  ;  iiumrci)  v,ivn  some  reference  to  Genesis 
e  like.     Now,  of  course,  I  might  have  taken 

ice  of  these  appeals  to  tbe  Bible,  in  which  case 

iany  of  the  weaker-minded  brethren  would  have 
sen  firmly  impressed  with  tbe  most  pernicious 
lea  that  a  question  of  pure  science  may  be 
ecided  at  once  bv  a  text ;  or  I  might  (and  have) 
ointed  out  that  the  said  text  was  contradicted  by 
refragable  fee 


decision  on  a  merely  scientific  question.  If  tbe 
theologians  will  only  keep  qniet  and  suBer  men  of 
science  to  pursue  their  investigations  and  enun- 
ciate their  results  accord  log  to  the  scientific  method 
of  inquiry,  I  can,  I  think,  pretty  confidently  pro- 
mise your  reverend  correspondent  that  "no  on- 
slaughts on  revealed  religion,"  big  or  little,  will 
ever  appear  in  the  ENGLISH  MkchaxIC  stall.  If, 
though,  aa  I  hive  hinted  in  my  answer  above  to 
Captain  Battersby,  every  such  discussion  as  tboae 
to  which  I  am  referring  is  to  bo  conducted  on  the 
implied  principle  that  •'  Heads  theology  wins,  and 
tails  science  loses,"  then  I  am  afraid  that,  unless 
yon,  Sir,  veto  all  argument  whatever,  the  very  un- 
desirable form  of  it  of  whioh  Mr.  Compton  legiti- 
mately complains  will  persist  as  long  aa  this  paper 
itself  does. 

Was  there  ever  a  greater  satire  on  the  heading 
("No  More  Death  ")  of  letters  iWiil'J,  tl  *tj.  (page 
413)  than  the  words  employed  hy  '•  F.  W.  J."  con- 
cerning an  eminent  acctopikthiat,"  the  late  lamented 
Dr.  Dirk"? 

I  really  imagined  that  I  had  read  Darwin's 
works  through  several  timet  with  sufficient  care 
and  attention  to  enable  me  to  understand  bis 
doctrine,  and  it  is  certainly  news  to  me  that  he 
anywhere  predicates  "that  the  survivors  were 
fitted  to  survive  becauss  they  im/w.Uad  evolved 
their  several  rasas,  and  lmt'iH-1  the  world  ome- 
rattf."  I  should  feel  obliged  if  "  ».,"  in  whose 
reply  (CrUTB.  on  page  4 IX)  the  words  I  have  quoted 
occur,  will  give  me  chapter  and  vera*  in  Darwin 
for  the  allegations  whioh  1  have  italicised  in  my 
quotation, 

I  cannot  nfi-lund  call  to  mind  iny  snch  work  aa 
that  for  whioh  "  Amateur "  inquires  in  query 
6S7M,  page  iT.t,  hut  be  will  find  a  clear  explana- 
tion of  the  principle  on  which  nnmetary  orbits  are 
oomn-  ted  on  jid.  Jiiii  et  tl].  of  Loomis'a  "  Treatise 
on  Astronomy.'' 
A  Fellow  ofthe  BoysJ  AatronomlosJ  Society. 

LUNAH  MIST-BOW. 

[agOGg.j-Tius  eveninc  (-J7th  May),  the  moon 
heing  two  days  beyond  full,  a  w  ll-drfined  lunar 
mist-bow  was  visible.  The  bow  was  without 
colour.     I  have  not  seen  this  pheuomeuon  recorded. 

Blukiston,  South  Australia.  T.  D.  8. 


LA.THB  MATTBB5. 
[SS9u9.]-Aa  reg.irds  teatlm 
lathes  referred   lo  by  "  J.  K. 


lead  s 


'•of 


,"  I  wish  we  had 

re  test  our  screws  ? 

m  done  by  thn.se  who  have  special 
appliances?  I  thin*  any  information  as  to  the 
'  - -'"     of    accuracy    attainable    very    instructing. 


erui-es  or   (» 


nracy    nit-nusojc     very    iiiBbEucuug, 

e  uf  the  accuracy  of  s  sorew  or  of 

icent  papers  extracted  from 

iff)    uf  holes  produced  by 


A-  to  tbe  Haydon  cnlter-bar,  I  me  it  and  like  it ; 
but  its  fault  I  think  is  the  considerable  overhang, 
and  it  is  to  this  ellect  I  attriliute  any  inferiority  it 
may  have  in  heavy  cuts.  I  u<e  the  face  or  plan 
auglcof  about  litTj  but  du  not  sot  the  follu wing 
or  parallel  «dgs  e.nite  parallel  with  the  shaft,  but 
at  p  very  slight  au^le,  s,i  as  t.i  avoid  the  chattering. 
1  think  it  i<  a  miitike  to  tike  oil  the  shaving  at  s 
slant,  and  requires  considerably  raiir. 
drive.  lii'-"  of  plan  angle  &ive-  "'" 
whioh  I  think  rather  too  much. 

lldeways  give"  the  point  side  raxe,  wniou  is  a 
great  assistance,  l-'fiin.  deep,  I  should  say,  Is  a 
good  cut  for  a  foot  Ut.ie;  but,  of  course,  a  deeper 
cut  can  be  driven  by  putting   on  a  slower  speed 


•s  M>  for 


c* 
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ntlo  If  it  paid  to  do  10.  I  think  it  rather  import- 
ant to  have  the  point  of  tool  Dot  project  toohigh 
above  the  sling— several    of    my  cutter*  (of  £in. 

Suare  steel)  hav*  broken  at  the  sling.  I  think 
*  point  iLould  not  project  more  than  0in.  Mr, 
Milne  e  London  agent  (see  "Sixpenny  Sale" 
column)  ehowed  ice  ■  new  uutter-bar  I  thought 
good,  but  have  not  tried  it.  F.  A.  M. 


[28970.1— r  OflSEBYE  that  my  initials  appear  in 
letter  HBfil,  by  "  F.  A.  M.,"  in  which  he  *ay*  that 
■  certain  intarniJ  gearing  for  obtaining  ■  *low 
motion  on  i  lathe  ii  described  in  Vol.  XI.,  which 
H  if,  by  "Q.  W.  A,"  on  p.  34'J,  and  ii  "com- 
mended "  by  "  J.  K.  P."  I  don't  see  prtaiaely  how 
my  answer  to  qnery  4899,  on  p.  534,  in  "which  I  «»y 
"  I  do  not  much  approve  of  this  plan  in  a  general 
way"  can  be  (aid  to  be  commendation  of  the  thing. 
I  do  not  like  complicated  thing*  bond  in,  where 
yon  oannot  easily  g«t  at  them  to  see  what  is  the 
matter  when  they  stick  feat,  ai  they  invariably  do 
tome  lime  or  other.  J.  K.  P. 

ISTBBNAL  OEABKD  LATHI, 

[28971.1— TBB  delay    in   publishing  my  letter 

explain*  the  Grit  mistake  ■  F.  A.  M.l?  hu  fallen 

Into.    A*  to  the  second,  it  might  be  corrected  if  hs 

would  read  again  query  4399,  Vol.  XI.,  p.  67-1. 

Fredk.  Oarre. 

EATDON    CTJTTKE-BAE. 

[28972.]— I  HAVE  fonnd  this  (see  letter  28954) 
a  capital  tool,  and  frequently  an  it  in  a  lOin.  lathe. 
If  the  onttenare  the  correct  angle,  it  is  a  splendid 
tool.  Of  course,  a  solid  tool  correctly  shaped  ie  as 
good.  It  appear*  to  ma  the  tool  used  by  yon— 
Til.,  i^in..  i*  far  too  light ;  n*e  nothing  under  Jtn. 
to  f,in.  With  tool  Jin.  square  I  have  taken  a  ant 
the  shaving  of  which  was  Jin.  by  ,'Din. 

Bristol.  T.  O. 

[28973.1-  I  HOPE  "J.  K.P."  will  End  time  to 
reply  to  the  two  querists  who  with  to  know  if  this 
is  ■  good  practical  tool,  ai  I  know  that  he  has  used 
it  largely.  Also,  ■*  regard*  the  doable-edge 
principle  :  I  believe  he  agreed  with  Haydon,  who, 
nevertheless,  did  not  claim  the  discovery,  bat 
rather  worked  out  what  was  first  observed  by 
Prof.  Willi*.  I  became  godfather  to  the  said 
natter  bar  at  a  time  when  Mr.  Haydon  was  too  ill 
or  too  buy  to  write  ;  but  all  I  have  ever  written 
was  directly  from  the  private  note*  and  illuatre- 
tretioua  of  the  inventor,  whose  house  and  work- 
shop I  also  visited, 

I  have  a  travelling  mandrel  lathe  at  present  not 
raited  to  metal  work,  on  which,  however,  with  a 
Haydon  bar  1  trued  up  a  lOin.  cast-iron  face-plate, 
with,  of  course,  a  very  light  cut.  Bat  I  have  had 
a  fair  amount  of  practice  with  the  cutter  bar  on 
Other  lathe*,  and  always  found  it  reliable,  and  I 
am  qnite  satisfied  that  if  well  ground  and  (which  ie 
no  lea*  important)  aoourately  placed,  it  will  always 
do  good  work.  The  immense  advantage,  peculiar 
to  cotter  ban,  of  enabling  minute  vertical  adjust- 
ment of  the  catting  edge,  will  be  fully  appreciated 
by  all  who  try  them.  They  are  suitable  for  steam- 
driven  lathes  a*  for  use  in  thos*  of  small  *lae. 

O.  J.  It. 

[28974.1— I  HAPPEN  tn  poi*c*s  a  *etoflarge- 
sissd  model*  of  nearly  all  the  forms  of  cutters 
referred  to  by  F.  Carre,  and  if  that  eentlaman 
wishes  to  borrow  them  for  a 


will  famish 

be  pleased 

fit 

will  a 


think  the  small  ■ 
it  for  hi 


postal  address,  I  hi 

'-hi*  inspection. 

of  "F.CV'cutt 

e,  assuming  then 

difficulty  probably  ar 


be  properly 

at  the  grinds  tons.     If  Mi 

knack  of  grinding  hi*  tool*  in  accordant 
"D,  H.  G.'s  "theory,  he  will  have  very  little  reason 
to  complain  of  the  Haydon  cutter  bar,  or  the  shot' 
life  of  the  cutter*.  S.  Stevene. 

6,  Princes  strict,  Mansion  Hone*.  London,  B.C. 


[289TS.J— AL'BASTiACEJ-l— geone,  /Kgle.  .F.o 
marmtbii  Is  a  tree  of  large  tire,  found  in  a  cult 
rated  itate  in  the  hotter  parte  of  India,  immense  I 
valued  by  all  cl*-*e«— European  and  native— bea 
ing  a  large,  ipheroid  fruit  with  a  hard  shell,  know 
to  everybody  a*  "  bail  fruit."  This  woody  recei 
taole,  in  a  ripe  condition,  contain*  a  eonaiderab] 

?:nantity    of     aromatic,     delioioi*,     exquisitely 
ragrant  pulp,  noted  as  aperient  and  detersive  in 
the  removal  of  habitual  constipation,  soothing  and 
astringent  in  the   early  stngee  of  dysentery   si  ' 
obstinate  diarrheal.     It   i*   a   favourite  mediaii 
for  children,  who  usually  eat  it  greedily  ;  but 
the  fresh  fruit  1*    only  obtainable  for  a  limit. 
period,  the   Indian  pbarmeoopesia  devieed  several 


conserve  of  bel,"  more  than  a  ton  weight  of 
ihich  was  exported  to  Europe  in  one  season  by  a 
Calcutta  ohnmi«t  ■  "dried  bel,"  "inspissated  bel 
pulp,"  called,  in  India,  "bel  opium,"  from  it* 
colour  and  appearance.  The  last  I  Died  tn  make 
for  the  facility  of  stowage,  merely  dissolving  a 
lamp  in  hot  water  a*  a  dost.  When  fruit  could 
not  be  had(  I  have  seen  both  leave*  »nd  pieces  of 
root  made  into  a  decoction  hy  native  women,  and 
administered  in  diarrho?a  infantum.  The  fresh 
pulp  of  bel  fruit  bears    a  high  reputation  as   a 

dent  of  forty  years  in  Calcutta  who  took  a  large 
vessel  of  bel  sherbet  every  morning  of  hia  life, 
and  attributed  hi*  general  health  (though  daily  at 
■-'-  -"■--  d**k  moat  part  of  six  daye  in  the  week) 


the    i 


l    of    t 


The 


which  eurround* 
_ .  seed*  i*  one  of  the  many  adhesive  enhetancss 
used  by  the  Indian  bricklayers,  especially  in  well- 
building.  Ihave  employed  it  myself  for  this  work 
and  in  concrete  pavements  for  bath-rooms. 


CIBOTJLAR-SAW    TEETH. 

[28976.]— A  FRtBKDwa*  (peaking  tome  recently 
on  the  above ;  he  said  that  in  America  teeth  of 
circular  saws  were  so  formed  and  sharpened  that 
the  aawa  rsqnire  much  lei*  power  to  drive  them 
than  they  do  in  this  country.  If  yon  have  epaoe  in 
yonr  valuable  columns,  would  you  kindly  insert 
thie  letter  ? — it  may  benefit  tome  of  oar  readers,  and 
be  the  means  of  benefit  to  myself,  should  there  be 
a  reply.  I  have  had  great  practice  in  the  sharpen- 
ing of  moat  kinds  of  saws,  more  especially  oircular 
aawa.  I  have  tried  different  form*  of  teeth  and 
angles,  varying  from  60°  to  85°,  and  for  catting 
the  long  way  or  slitting  I  don't  know  of  a  better 
form  of  tooth  than   the  sketch  I  inclose,  with  a 


rake  for  soft  wood  1o  an  angle  of  76',  and  the  top 
and  front  of  teeth  to  an  angle  of  70° ;  greater  the 
diameter  of  saw  the  longer  the  teeth,  and  the  gullet 
space  more. 

For  hard  wood  about  the  same  form  of  teeth. 
bat  shorter,  end  the  rake  or  lead  to  an  angle  of 
from  80s  to  83°,  angle*  of  top  and  front  of  teeth 
from  75°  to  80°. 

I  shonld  deem  it  a  favo  .r  if  any  of  oar  American 
readers  who  have  had  good  eiperiencc  in  theabove 
and  know  of  any  form  of  teeth  or  angle*  that 
would  answer  better  than  those  stated,  would  give 
sketch  of  teeth,  and  state  nugles  for  eiift  and  hard 
wood  generally,  and  thickness  of  saws  np  to  liOin. 
diameter,  a*  generally  used  in  America  for  soft 
wood.  flcorrler  8aw  Mills. 

METHYLATED     SPIRT: 

r"8977.]-T  SHOULD  not  again  r       .  ■    :       ;ietter 

289G1)  if  Mr.  Higson  had  not  .aid  ,  stated 

the  facts  ;  I  did  nothing  of  the  S.I  must 

eay  that  the  most  gentlemanly  'd  have 


B.  1 


'  for  : 


e  it.  . 


in  "ignorant"  ae  myeeir.     i 

method  pursued  had  the  opp-    i 


t  might  be  handy 
ritb  the  matter. 
Bristol. 


Rev.  F.G.  Lee  in  his  r  ; 
■light"?  Tbeitoryistom.  - 
sure  of  the  facte,  bat  .:-. 
ct  word*: — An  Indian  ]'u  ■.»!■ 


ball  of  thin  silk  thre 


into  a  passion,  praying,  oeat 
on  the  ground,  itc,  and.  fii 
shout,  again  Hang  up  the  ■ 
fell.  The  enmc  pirne*. 
through,  bat  with  greater 
ing   at  the  mouth  and   K 


■rl  ruing  i 
n  ■■-•  of  a  number 

'•e  ipectator*  by 
■i«  Producing 
%\,  nnwoandi 
.:  sir.  Ofoour*  . 
i  threw  him wl f 
■:,  e»ping,  rolling 


demented.    At  lest,  however,  he  sge 
shouting  si  in  triumph,  and  flung  uptl 

is  head,  and  the  man  in  the  sight  of  i 
imbed  up  the-  thread,  one  end  of  w 
stained  in  hi*  hand,  and  *o  diiappear. 
■uppoae  (but  Dr.  Lie  doesn't  say  so 
iouelysent  round  the  hat.  This  is  i 
I  a  "  Master  in  Israel  1 " 


ON  THE  IMAG8B  FORMED  B 


whose  axi*  is  M  O.  The  following  i* 
method  of  finding  the  place  of  the 
which  it  is  hoped  will  be  found  latiafi 
Join  P  O  and  produce  it.  Let  F 
incident  upon  the  lea*  at  4,  and  le 
course  after  refraction,  r  being  the  i 
meets  the  axis,  and  p  where  it  meets 
Draw  P  M  and  pm  perpendicular  to 

8 reduce  P  k  to  meet  the  axis  in  u. 
i  u  are  connected  by  the  well-known 


/ 


when  /  is  the  focal  lengtb  of  the 
there  will  be  three  pairs  of  similar  tr 
figure,  one  pair  having  a  common 
another  in  v,  and  the  third  in  u.  Tl 
us  the  three  equations— 


By  multiplying  these  three  together 


but 
for 

the  last  aqu 

OrandMu=i 
lioo  may  be  wrl 

or- 

Om 
On 
Om 

-  Or  MO.O 
70r    "JTO-HJ 

-  O  b  m  X  0  - 

md  finally  by  (A)— 


This  determines  the  position  of  n 
fore  of  p. 

Sow  equation  B,  being  independent 
O  i',  gives  the  sums  value  of  in  whaterr 
the  ray  may  be  thrown  in— that  is,  p  U 
in  which  all  rays  meet.  Also,  eunstlo* 
that  hi  is  the  conjugate  focus  of  11, 
stroctiotl,  therefore,  i.-Take  m  th* 
focus  of  M,  draw  m  f  perpendicular  Ii 
and  the  point  where  it  meet*  PO  will 
jugate  focus  or  imn<;e  of  1*. 

The  peculiarity  of  this  process  com 
introduction  uf  equation  (A),  and  itipps 
to  simplify  the  method.  iCumpan  1 
Arts.  118  and  112,  3rd  edition.)  It  > 
further  introduction  of  '*  ultimate  » 
beyond  what  arc  wanted  for  the  to 
equation  (A).  Beside*  which,  it  sept 
more  exact,  for  the  exact  apurolimiU  i 
for  the  relation  between  the  Kojapal 
1     ;    but  this,  <■"« 


only  exa 


tbe 


lies  in  the  uh.su 
i  the  truth  H  HP  i 
cnt  plan  If  Fowl 
'eforetheaocinrrni 

obliquity  as  focsiai 

:ii,  ;<oJ.iiairrai>H; 
f  any  pomt  »"*«■ 


Again  it    I  hope,  wi 


,.. Ml'. 

Moreover,  equation  1(B)  if  «*.<«« 
pendently  of  any  particular  mm*™ 
between  M  O  and/',  and[  therefaw  «  J" 
rises,  for  virtual  image*!  as  weU*n"|i 
good  J  what  ■»  *ats" 
«S''  fUmed  by  t*  ap 
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3  it  would  have  been  perfeotly  oor- 
itortion  and  ourvature  of  the  image 
depended  upon  the  quantities    upon 


lich  the  distortion  will  be  exagge rated 
iminiihed  by  snob  a  plan,  as  be,  in 
to  be,  and  u  I  hive  found  myself. 


..._,  J  will  give  the  displsoen. 

n  of  m  when  a  plano-oonvex  ie  used, 
m   tbe  one  aide  or  the  other 


hea  devised  a  new 
ig  of  letter  28097  he 
f  "Spherical." 
W.  a.  Penny. 


E  BOBHH  FLUTK.  -I V. 
Ebonite  is  compoied  of  indisrubber, 
do  of  antimony,  and  colouring  matter- 
wood  in  aome  particular* — viz.,  it  ia 
vious  to  moisture,  and  not  liable  to 
ik,  except  at  low  temperatures;  it  ia 
er  in  weight  than  count  wood,  and 
pd  or  grain,  can  be  oat  and  oarved  in 
ia  with  equal  faoilitj,  and  with  the 
metala,  ivory,  and  horn.  It  ii  said  to 
the  action  of  light,  if  kept  perfectly 
thii  there  ia  not  much  proof  as  yet, 


■  ago  it  wae 

by  Dr.   W 

H.  Stone,  1 

lar  powar  ol 

iiart  of  musical  vibratl 

en  thong ht 

te,  especial!) 

"}  "  cile   c 

a,  piccolo,  or 

,_.    jb  somewhat 

material."  Thia  supposition,  of  course, 
than  proved  to  be  correct,  and  it  may 
er  be  eettled,  whether  or  not  thia  loss 
any)  ia  not  entirely  compensated,  by 
r  stopped  holes  and  a  smoother  and 
ore  than  could  be  possible  with  wood, 
ever,  did  not  approve  of  this  material 
,  and  considered  that  it  did  not  produce 
ous  tones  ;  yet  he  did  nut  explain  why, 
lies  arc  now  made  of  this  material, 
ion  and  Paria.  Metals  have  been  used 
'i  nearly  aa  long  a  time  as  wood,  and  it 
.y  well  decided  that  sterling  silver  ia 
;Ul  that  obtains  favour  at  present 
,ny  have  been  tried.  The  reasons  of 
ite  only  partly  known,  and  may  be 
nioal.  Thus  a  Bute  of  thia  material  has 
Lte  parte,  better  action,  more  perfect 
be  keys,  greater  conductivity  to  beat, 
ts  tba  instrument  rapidly  to  reach  ita 
jeratore,   and  consequently  its  pitch. 


is  thin 


ply  of  wind,  the 

strunjent  is   not  easy  10  manage,  ana 

■r  would  produce  a  better  result  from 

te.     A  silver  dote  demands  the  best 

dace  the  beet  tesnlts. 

of  the  sounding  holes  in. flutes  have 

ed  over  and  over  and  over  again  years 

h  very  little  results.     It  atanda   this 

boles  tend  to  destroy  the  confidence  of 

•■hen  taking  wide   intervals  rapidly  ; 

more  difficult  to  keep  tight,  and  they 
ic  capacity  of  the  flute-tube  more  than 
o,  making  it  depart  from  the  cylinder 

praotically  a  series  of  cones,  whose 
:e  together,  and  whose  large  ends  alio 

t  or  harmonic  notes,  and  render  them 
oaken  compromise  matters  by  using 


h  '..:■.■'. 


it  the  i 


sails) 


at  tbe  top  or  nearest  the  sotiud-pro- 

Jlost  players  are  now  agreed  that 
1  boles  are  belt,  as  the  gain  in  tons,  or 
ia  not  compensated  by  the  risk  of  ex- 

ly  been  proved  that  very  thin  wooden 
,  worse  tone  than  tbuse  of  moderate 
•r  on  a  flute-tube,  say,  of  31  millimetres 
s  edges  of  tbe  boles  can  only  be  one 
lick  at  moat,  even  if  they  are  moderate 
s  thin  part  does  leak  air  more  or  lets 
pores  of  the  wood.  Again,  the  risk  of 
naskiJfnJ  man  ufsotuie  have  always  to 


igno 

advantages  for  the  higher  price  which  makers 
moat  charge  for  extra  risk  or  extra  skill.  The 
above  remarks  apply  only  to  wood  flutes,  for  the 

E roper  thickness  ot  ebonite  or  silver  notes  cannot 
a  arranged  on  tbe  same  lines.  A  silver  flute  tube 
of  one  millimetre  thickneaa  would  be  too  heavy, 
while  an  ebonite  tube  of  one  millimetre  thick 
would  be  too  elastic  to  cut  I " 


>  produce  a  head  in  wood  without  being  lined 
letal,   on   acconnt   of  the  difficulty  of   correctly 
irming  the  parabola  that  shall  be  correct  at  every 
art  to  one  thousandth  of  an  inch.     Constructive 


apeclty,  s 


I  a  week  01 
•0«tV>  he 


r   both  i 

t  plays  well  to-day  it 


heads  with  thin  tubing,  which 
can  be  made  to  correct  sice,  and  prevents  the  breath 
warping  or  altering  the  internal  shape  of  tbe  head. 
The  lined  head  ia  a  disadvantage  :  it  is  rare  that 
it  produoee  a  good  tone,  and  it  may  He  accounted 
for  on  tbe  supposition  that  "  we  cannot  really  join 
wood  to  metal,''  and  if  they  are  imperfectly  joiued, 
there  must  be  a  want  of  sympathetic  vibration 
with  tbe  column  of  air  inside.  Tbe  beat  flute-beads 
iried  are  all  wood  or  all  metal ;  composite  heads 


)  give 


flexibility  and  freedom.  Again,  tbe  key  mechanism 
must  be  in  good  order,  and  the  pads  and  springs 
free  from  jar — a  good  teat  for  which  ia  to  touch 
the  flute  firmly  with  the  lower  end  of  a  large 
tuning-fork  in  active  vibration.  The  siae  and 
shape  of  the  "month,"  or  sound-hole  of  a  Bute, 
determines,  in  a  great  measure,  the  volume  and 
quality  of  tone  produced.  A  large  month-bole, 
approaching  tbe  shape  of  an  oblong  square,  ia 
advantageous  for  volume  when  the  performer  has 
good  lung  capacity  and  a  good  embouchure.  But 
the  best  quality  of   tones  are  generally  obtained 

Vulcanite. 

RAILWAY  SFBBD  AND    LONG  BUNS. 

[28981.]— THE  acceleration  of  speeds  to  Scot- 
land is  causing  such  a  commotion  in  the  railway 
world  that  I  should  like  to  know  more  about  the 
locomotive  power  to  work  the  trains.  Have  new 
engines  been  built  for  the  fast  work,  or  are  the  old 
locomotives  able  to  accomplish  it '! 

A  paragraph  has  gone  the  round  of  the  papers  to 
the  sSect  that  the  Midland  and  North-Weatem  are 
each  181  miles  from  London  to  Manchester.  This 
the  latter  Company  resent,  and  claim  the  "  shortest 
route,"  and,  clearly,  the  claim  ia  correct,  aa  the 
Midland  route  it  I9U  miles,  and  137  miles  riYi  Not- 
tingham, as   run   by  the  i  p.m.  express  from  St. 


OB  J  EOT  GLASS  -  "  SIKIUS  " 


was  an  opinion  on  the  fo 
U  lid— and  I  abould  like  a  numerical  value  for 
the  error  of  aberration,  and  tbe  correcting  number 
for  the  ratios  of  radii  selected.  By  the  way,  in 
query,  "  ratio  of  26  to  4U  "  should  have  been  W  to 
la,  and  the  back  of  flint  is  emrtc  I  know  from 
the  little  experience  in  u.g.  working  1  have  had 
that  results  depend  on  practise,  and  clearness  of 
definition  un  unmitigated  patience  and  par  se- 
verance ;  but  correct  theoretical  knowledge  gives 
a  fair  start,  and  as  Mr.  Bradbury  points  out, 
"satisfaction  in  practical  work  agrees  very  closely 
with  computed  radii."     tie  instances — 

Practical  Radii.  Computed  Radii. 

Flint.      £8*  Flint,       fS0 


Crown. 


1-25 


1 -S51S 


Along  with  "Orderic  Vital,"  I  bewail  the 
scantiness  of  optical  maJtor  in  the  "  E.M.,"  but 
from  the  papers  on  the  achromatic  o.g.  by  Mr. 
Bradbury,  o.g.-working  by  "  Prismatique, '  and 
speculum-polishing  by  Mr.  Wassail  and  Mr. 
Wenbem,  a  very  great  deal  may  be  learned,  both 
in  the  way  of  theory  and  practice.  However, 
hammering  away  ia  good  for  ona,  and  no  know- 
ledge is  superior  to  that  gained  by  personal  effort. 

lam  afraid  what  "  F.B.A.S."  says  to"Siriua" 
is  only  too  true.  From  his  query,  I  should  gather 
that  he  has  done  nothing  as  yet  to  lens-grinding. 
I  may,  of  ooune,  be  wrong  j  bat  if  not,  let  him 


start  with  some  smaller  leuatban  an  O.g.,  and  study 
a  little  optics,  taking,  say,  AU  ice's  textbook  to  begin 
with, 

We  are  being  subjected  to  an  Evolution  deluge. 
Haa  it  not  poured  enough  nowr1  Surely  nearly 
forty  days.  And  cui  bonof  The  only  thing  that 
occurs  to  toe  to  say  is  that,  if  aoienoe  is  going  to  be 
advanced  in  a  satisfactory  way,  it  must  be  by  some 
other  means  than  dispensing  hypotheses  with  little 
or  nothiug  to  support  tbem,  or  applying  depre- 
catory epithets  to  a  book  fur  which  many  readers 
of  tba  "  E.M.,"  besides  clergymen,  have   a  great 


3uly  i 


J.  A.  Campbell. 


SIB.  GRANT  ALLEN'S  SCIENCE. 

[  BBSS,}—  Is  a  atory  now  running  ia  one  of  your 

contemporaries,  tbe  following  incident  ia  related-. 

— Tbe    villain   of   the  tale   wishes  to    deatroy    a 

poplar  tree.    He  etuiies  Gordon's  electricity,  a" J 


then  causes  a  wire  to  be  fixed  to  the  top  ol  the 
tree,  terminating  ia  a  knob.  The  lower  and  la 
connected  to  a  "  Rnhmkorff  induction  coil,"  and  to 
three  barrels  of  petroleum  concealed  under  the 
roots  of  the  trees.  During  tbe  next  thunderstorm 
the  tree  is  supposed  to  be  struck,  and  with  the 
coil  and  barrels,  utterly  consumed. 

Is  all  this  aoienoe,  or  nonsense  ?  The  author  of 
the  experiment  was  careful  to  order  "  secondary 
wires ''  with  the  coil— without  which  a  "b»U* 
would  be  indeed  remarkable.  But  the  B.M.F.  o£ 
lightning  wants  do  coil  for  "  intensity."  Was  tbe 
idea  to  use  the  coil  as  a  "converter,"  attaching  the 
tree  wire  to  the  secondary,  and  another  wire  from, 
tbe  primary  to  the  petroleum  barrels?  Would 
— ■ — I  diminish  the  P  ™  " 

or  explosion  of  the  petrolen 

The  reference  given  to  Gordon's  "Electricity,' 
whether  the  large  two  volumes,   or   the   school 


n  facte,  and  be  described  so- 

as  not  to  mislead  a  reader  with  a  tum  fur  aoienoe. 

The   author  of  this  novel     Mr.   Grant   Allen, 

seems  to  be  also  the  writer  or  an  article,  insulting 

the  English  people,  and  advocating  the  virtual  or 

Jltcitir.  "Saxon,  and  Norman,  and  Dane,  are  we," 
and  we  have  alwaya  been  ready  to  welcome  the 
Celt  as  a  full  partner  by  amalgamation  if  he  will 
only  respect  the  laws  of  the  united  nation  ;  but 
we  are  not  going  tc  let  him  ride  roughshod  over  os, 
for  all  that  1  Antures. 


'DELTA      AND    THE    DELUGE. 
1984.] — TWO     correspondents — one    of    tbem 


idopted  or  condescended  to  refer  to  letter  38864, 
p.  351,  which  the  tatter  considers  to  treat  Noah's- 
story  "  from  the  seaman's  point  of  view  "  (I),  not, 
aa  I  should  bivs  said,  poor  Tom  Paine, the  mounte- 
bank's, point  of  view.  The  Ark  must  have 
"  grounded  in  the  good  old  times,"  because,  for- 
sooth, it  did  not  behave  quits  like  a  ship  of  to-day 
wrecked  on  a  lee  coast  by  storm  I  There  is  neither 
a  shadow  of  reason  for  bad  weather  at  the  time, 
nor  was  there  any  coast,  nor  the  least  resemblance 
between  the  vessels'  bottoms.  Bnilt  far  inland, 
the  Ark  mutt  have  been  the  ahape  of  one  of  our 


well  procurable.  The  ends  were  doubtless  pointed 
by  bowa  of  about  68ft.  radius,  or  three-fourths  of 
the  width,  making  tbe  curved  ends  bear  to  tbe 
straight  sides  tbe  ratio  of  -2  to  6  mentioned  by 
Berosus.  Tbe  width  wsb  quartered  by  three  rows 
of  uprights,  the  middle  row  or  masts,  bearing  the 
ridgs,  being  at  long  as  the  Boor  timbers,  according 
to  the  Assyrian  tablet,  which  gives  the  structure'! 
width  and  height  as  equal,  though  the  dimension 

calling  the  height  only   3 


cubits,  that  meaning 
___.      The  difference  would 

its  of  height  for  each  of  the  two  parallel 

rafter  slopes,  lower  and  upper,  and  yet  4  aubita 
for  the  intermediate  upright  lantern  or  clerestory. 
That  gave  abundant  daylight  to  the  whole  interior. 
"  A  coftor  [lantern  or  skylight]  sbalt  thou  make 

duce  tbe  ridge  to  merely  a  cubit  wide,  jaat  enough 
to  walk  upon  if  neoeaaary.  "  And  the  door  of  the 
Ark  abalt  thou  act  at  tbe  side  thtriof— that  ie, 
tbe  side  of  tbs  lohar  or  lantern.  The  door  was  a 
mere  flap  of  the  lower  lateral  roof  (aa  shown  on 
the  Apamean  coin),  and  this  being  propped  up  for 
tbe  cattle's  entry  from  some  cliff  or  natutal  quay 
beside  which  the  Ark  was  bnilt,  tbe  first  blast  of 
tbe  Deluge  removed  the  prop,  and  thus  "  the  Lord 

The  lower  story  was  merely  the  bold,  there 
being  but  two  decks,  neither  below  tba  water-line, 
the  first  probably  20  cubits  from  the  bottom,  and 
the  second  at  27  or  28  ;  so  that  between  them  were 
stalled  tbe  tallest  of  the  young  eattle,  having 
descended,  of  course,  by  an  inclined  plana. 
Smaller  quadrupeds  and  all  the  birds  were  pro- 
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a,  the  kinds  anil  quantities 


tided  for  between  tb*  upper  deck  and  lateral 
roofs .  and  the  two  ends  of  the  lantern  lighted 
tb*  mi'D'i  anil  women's  apartments,  oonneotedby  a 
long  central  gallery,    l'erbapa  there  was  some  kind 

of  obain-pump.     Of  

not  recorded  were  g 
of  More*  especially. 

The  firat  day  ur  two  of  downpour  fanrried  the 
vessel,  at  railway  speed,  the  oonrae,  as  I  bold,  tbat 
Osiris  wu  (aid  to  have  drifted,  from  Thebes  to  tb* 
aea  by  the  Tamitie  inoulh,  then  the  principal,  Tbe 
mar*  impetus  of  this  detoent  would  oarry  it  nn,  in 
tbe  same    north-east    direction,   over    tbe   North 


listed,  a*  the  health  c 

abort  th*  clouds,  all  through  that  year  of  moat 
•weltering  ami  pestilential  heat  the  globe  oan  ever 
—  ilder  lands  flrit, 
:e  being 
led  into 


congregations  what  holy  day*  or  fasting  daya 
"  are  in  the  week  following  to  be  observed."  Now, 
the  Prayer-book  tabic  ot  such  days  contained 
"  the  Rogation  rinya  "  (peculiar  to  the  Cbnrcbei  of 
■.wo  lands— Ganl  and  Britain),  and  the  origin  of 
Jieae  (as  also  of  the  Litany)  was  In  fast"  appointed 
oy  an  archbishop  in  Southern  (leal,  St.  Mamert, 
;o  depreoate  the  tert idle  eruptions  from  tome  of 
iboae  volcanoes  in  A. ft.  li.U  just  fourteen  cen- 
turies (instead  of  filly)  befure  out*  bishop's  por- 
fcentotwdiaeovery  I 

Ii  happened,  by  tbe  way.  tbat  the  1 

.  the  bend  of    the    ataira    to  the  J. 

plainly  evidential  of  thi 


et.ian  plains, 
il  wreckage  a 


and  then  the  new 
reeled  and  the  foul 

bed  weather  is  mi  unusual  thing.  That  a  wind  ia 
only  mentioned  at  tbe  end  of  tbat  time  ia  hardly 
so  strange  aa  the  fact  of  no  Land  being  Been,  which, 
Jiowever,  hie  far  more  than  a  parallel,  in  Magellan's 
Teasel's  first  crossing  all  through  Polynesia.  We 
need  not  suppose  even  Lebanon,  or  the  nearest,  hills 

Where  does  "  Delta  "  lind  a  word  of  ™  forty  days 
submergence "  of  trees  or  anything  else  I  All 
wegetation  mnat  have  been  uprooted  and  afloat; 
but  the  little  that  rooted  again,  if  any,  or  that  re- 
etocked  the  lands,  the  few  animals  clinging  thereto, 
or  still  fewer  of  which  both  aaiea  survived,  there 
il  no  occaaion  to  suppose  afloat  a  aingla  week. 
Koah's  imprisonment  waa  to  give  the  vegetable 
kingdom  at  large  a  whole  year'*  start  of  him  and 
hi)  animals,  and  tbat  tbe  hottest  and  ferlilest  year 
the  new  world  would  ever  know,  tbat  they  might 
tbns  enter  a  prepared  world. 

On  a  correct  map,  a  circle  described  from  Ararat, 
-with  any  radiua  between  1,000  and  1,300  miles,  baa 
thit  onique  property,  to  be  paralleled,  if  by  any  other 
point,  certainly  by  no  other  mountain — that  all 
-crossing  streams  enter  the  circle,  and  none  leave  it 
Thus  it  rose  in  the  very  centre  of  the  urea  where- 
into  tbe  drowned  world's  chief  wreckage  was  all 
swept.  Moreover,  as  I  pointed  out  a  year  ago,  it 
stand*  just  between  the  centres  of  the  two  de- 
pressed basina  tbat  alone  were  inclosed  us  to  retain 
the  frith  waters  falling  on  them,  and  thus  to 
receive  torn  or  five  limes  the  additional  pressure 
that  the  oceans  at  large  would.  This  modern 
physical  geography  abowa  it  exactly  the  likeli 
region  to  be  caused  by  such  a  catastrophe  to  s* 
op  in  a  new  upheaval.  It  ia  geologically  of  the 
neweat  kind,  and  the  principal  highland  of  that 
Latest    kind.     In     Jobnaton'a    "Fnysioal    Atlas," 

Site   4,  where   are  three    tints   for   volcanic  up- 
avals  of  different  ages ;  the  largest  patch  by  far, 
of  the  newest  tint,  is  around  Ararat,  exceeding 
about   tenfold   all   the    European  patches   of   tl 
uai    about    liunn,   Le   Puy,  Rome,  and   Napli 
The  spot  of  this  volcanic  bignlend  that  caught  tl 
Ark  need  not  be  what  is  now  the  highest.     It  w 
in  Noah's  lime  the  highest  he  ever  alter  wards  sa 
because,  otherwise,  he  could  not  have  handed  doi 
that  -  fifteen  cubit=  upward  did  the  waters  prevs 
ud  (or  wh^n)  tLo  mountains  wero  covered."     Ii 
when  we  find  the  voleanieity  so  far  from  extin 
that  there  — 


IS*», 


»yii" 


snges  di, 


■"    . 

■A\ic> 

of'T. 

u  refer  t 

OJtDJKi  ■' 

Pentateuch,"  anch   a  or 

e  will  d 

well,  on  e 

bishop's  pref^c*. 

to  try 

and  ascertain  w 

French  c 

E*t.f  * 

tich-  ana  loose  mater 

Lefor 

Noah' 

BW„    Tie 

f'r*. 

classiue 

■-V'.O'.fis 

--  A". 

ve^T.e 

inder  heaps,  ha 

nothing  '  1 

itx  as 

;  -A-.-.*: 

er  this  remarkable  ptit 

■;(  ni?'-,:-.  •  ag'.ias;  Noah  bad  i  ... 
than  the  PlnKi.i.r  iht  Jews'  famous  "  Si  boa  tieal 
river."  or  its  ; ■■utditi'.n  whence  the  angela  broogh! 
tie  Virgin  a  "n*«J  iiou^e"  to  Loral  to,''  waa  I 
q'Miti-.n  neither  f",.-  DiileniQ  nor  his  "perse- 
CUV/--',"  c-.r  *:.T  cieri-y  of  hia  generation  (who 
Lave  grave;-.' r-it:r-r]  :  ,  n  in  ;ticir"  Speaker's  Com- 
m-;niary  ..'  a.- ugh",  of  a-kir.g  !  la  "  F.R.A.S." 
ir  "tJe.:»  -.w.re  trial  a  live  r.ih  put  into  a  vetael 
of  water  «,» 


!.n-i»r 


<  band  upon  It 


-^^befo^us"0'1 
d  fact,  I  suppose,  v 


Flood,  of  a 
Una  clasa  ol 


i  tb*  old  o 
ntedilt 


.,  tbe 


n  them  (which  were  hilla) 
ti,  making  the  present  vales, 
ir  lavas,  only  since  the  Flood, 


now  known  ia  regions 
-in  California,  in  St 
,nd.  No  century  i 
ins')  can  have  had, 

upon  us,  and  chiefly  by  English  disc 


A    PROTHST-A    KEPLY. 


lately 
tested  against,  and  such  aa  I  qn: 

iglication  that  "  natural  and  suue 


o  oppose 


jnite  think  ought  to 
title  and  out  of  place. 


the  da;  that  Noc  entered  the  ark.  ud  the  Bind 
came  and  took  them  all  away,"  if  each  a  thing 
never  happened  bnt,  at  all  yonr  above  writers 
pretend,  in  legend  ? 

But  no  facta  of  any  kind  in  disproof  of  aay 
lingle  legendary  point  are  produced.  All  it  idiotic 
'ant  and  bare  assertion  against  aaaertioa— this  was 
lot  so,  this  ia  unhistoric,  thit  mast  have  been  "in 
he  good  old  times."  What  (ingle  nutter  of  fut 
loaa"J.  It.  C."  touch  in  his  letter  on  p.  413?  5o 
physical  statement  in  Genesia  ;  bnt  merely  that  b* 
rejects  tbe  God  of  Genaaia  as  inconsistent  with  en 
ideas  of  Deity.  But  what  ha*  that  to  do  with 
mechanics  or  natural  science?  I  mn*t protest, Like 
Mr.  Comnton,  tbat  Bradlangh'*  or  Foote's  papers 
are  the  place  for  anch  metaphysics.  W  ho  on  earth 
■eada  the  English  Mechanic  to  knowwhatkhai 
if  Clod  "J.  R.  C."  believea  in  ? 

And  who  cares  what  may  be  the  chemical  ideas 
if  anch  a  person  as  "Satine,"  who  faueie*  the 
itmosphere  a  "mixture  of  oavgen  and  h)drogen''Jl 
(p.  395).  Who  can  care  whether  one  like  ■'Uelti" 
thinks  be  could  have  carried  out  tbe  direction 
ren  to  Noah  or  not?  (p.3Jl).  Ltut  the  continctl 
..-aijins  '■■■  ""■■  I-'-  ;ui:igiit  never  said  ought  u 
;  replied  to.  Where  has  it  ever  ninws  had  a 
lgle  ancestor  ?— or  even  pair  of  ancestors  ?  Whan 
d  "Delta"  find— or  "  F.R.A.S."—  any  -forty 
,ys'»ubmergenoe,"or  any  survival  of  auhmerged 
ces,  or  submerged  anything  ?  B.  L.  O. 

[289BC.]— THt;  protest  of  the  ReT.  B.  Camptoi 
-iter '2-:' I.')  is  surely  out  of  place  in  a  scientiir 
□real  when  he  apeaka  of  "  natural  "  and  "  enper- 
itural "  being  distinct,  and  deprecates  the  idu  of 
those  who  '   '""  ' 


natural  and  auuernatural ' 

ledge  (or  bslicf)  oan  or  ought  to  be  "  wholly 

kept 


diatinot'    prov: 

They    might,    pern  ape,    oe 
churches  baaed  their  religion 
books  of  Swsdenborg,  of  "  " 
Queen   Esther's   "Lattei 
prophetj 


Koran,  tht 
House""!  Israel."     Fo. 


lecainc  increasingly  sby  of  touching 
leemed  likely  ever  to  be  physically 
knowable.  But  the  Itihle-writers,  or  whatever 
spirit  might  be  behind  them,  were  utterly  without 
such  caution.  Its  chief  books  go  out  of  the  way — 
if  religion  or  tbe  supernatural  was  their  special 
way— to  pledge  themselves  to  statements  on  inch 
purely  and  merely  physical  questions  as  these  : — 
Whether  the  earth  or  the  sun  was  the  older  body  ? 
Whether  the  earth's  materials  were  at  first  solid, 
fluid,  or  both?  Whi 
by  days  and  nights  1 

or  living,  ur  walking  i 
'.VlH-,t„T  creation  of  n 


revealed  religion     and  n 
a  it  that  h*  fears  that  tbe  truth  may  con 
i  become  plain  that  science  and  anpertt 
ot  live  together  peaceably,  and  also  ths 
rhioh  ia  knowlJ  ~ 

estroya  dogmas  which  mislead  men,  it  oeiag  nn 
uemy  of  fear  and  credulity  ?  Sorely  a  revealti 
religion  has  nothing  to  fear  from  science. 

Finally,  will  he  give  us  a  scientific  reply  » tell 

testicn,     How    can    a  "  natnral "    being  pawn 

lupernatural "  knowledge  t 

Chelsea.  *MBJsW*. 


.he  had  time 
s  originated  tl 


ailiery 


bo  doing  continually,  or  has  rested, 
.fter  resting  has  resumed  anch  work?  How 
long  ago  wna  the  latest  geologic  change,  or  the 
preaent  order  begun?  Whether  such  change  was 
gradual  or  catastrophic  I  Whether  by  a  deluge, 
and  if  tn,  how  physically  caused,  and  whether  a 
general  or  partial  one?  Whether  there  were  men 
--  earth  before  it;  if  so,   in  what  way  a  race  of 

liether  future  earthly  time,  till  the  end  of  thi= 
ler  of  things,  ia  dated,  or  anywise  knowable,  or 
y  become  10  r  Whether  it  will  be  by  another 
uge,  or  what  other  kind  of  cataatropb*  ;  and  the 
isical  causation  or  effects  thereof? 
All    these    are    surely   points  of  pure  pbysici, 


vlng  i 


tablinl 


of  o 


lelhai 


said,  Mr.  Comptun'a  desire  th 
supernatural  might  be  kept  "wholly  diatinot," 
impossible,  where  any  church  admits  Biblical 
claims  at  all.  Physical  Bcience  may  and  ought 
indeed  to  keep  independent  on  nny  of  their 
their  dootrinea  independi    - 


Their 


Tiptnr 


i  ..1! 


ir  physical  pi. , 

[dv  one  of  them  he  demonstrably  false  (which 
niltitn.ic  of  vour  writers  — the  '-F.K.A.S." 
elia,"-^:.tine.''"J.R.C."Mr.f;rey,"F.ii.W.," 


*"■). 


then  Mr.  CLW^ton  :iud  all  (Jhurchmen  ought  to  hi 
□ut  "  annoyed  week  after  week,"  but  attacked,  nol 
with '•  sneers,"  but  with  Ecriout  impeachiuenl,  oi 
what  would  doubtless  be  held  ■■persecution," 
di<eV:iMijh'.'d,  disenduwed,  and  expelled  to  Africa, 
or  wherever  tl.erc  Is  ignorance  cuuugh  to  support 
them.     But   I   should  still    say,   —"-"- 


arljtl 


7ti 


rantonly  stupid,  and  to 


equally  so,  and  all  its  aupernaturalism  aud  church 
religions  hanging   thereon    be   fought  against    aa 


How  can  there  be  "salvation  " 


e  cia  ntihe  knowledts 


(■■S'i.i.7  1—1  ENTIRELY  agree  with  the  senfc- 
cnts  expressed  by  the  Rev.  B.  Compton  in  til 
tier  under  thit  head  in  your  laat  (2S?1»).  A 
ry  large  number  of  your  readere  profoundly 
sent  the  letters  which  are  constantly  appearia|. 
-jdeovouring  to  undermine  the  fundamental  belief 
of  tb*  Christian  faith,  particularly  with  refenoss 
nth  of  the  Scripture*, 
ution,  or  anything  else,  ie  contrary  utM 

"  time  will  reveal  it.     It  may 
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ran  at  fejfaotory.  Probably  lomi  teed  of  good  ™ 
on,  or  mo*  latent  pome  "itang  into  activity  " 
lo  bacon*  viaible  later  on ;  bat  H  jet  the™  wai 
it  tie  likelihood.  Far  the  coming  lemn,  my  mind 
is  hnsy  with  the  question,  "  Whit  Ma  I  do  f  "  end 
Knowing  the  many  able  oontributora  to  the  "  E.M." 
u™  always  reedy  to  pleoe  their  knowledge  and 
sxporiunc*  it  the  ditpoial  of  needy  worker*,  I  am 
ooping,  by  this  letter,  to  draw  upon  their  reaonroe*. 
Perhaps  the  promoter*  or  tbe  mutagen  of  oiio 
or  other  of  the  BsulIsh  MECHANIC  societies 
■rill  give  me  the   advantage  of  their  mcceeae*  or 

I  hue  plenty  of  tools  with  which  to  start  my 
school :  bat  mj  difficulty  ii  to  know  how  to  oom- 
meooe,  the  beat  linen  upon  which  to  work  inah  a 
■jnhiint.  nod,  mora  •apeoially,  haw  to  keep  the 
Lntereet  alive.  It  may  help  if  I  enumerate  the 
available  t  jola :  three  oabinetmakeri'  and  one  car- 
penter'* bench,  a  let  af  cabinetmaker!  tools 
rafficient  to  keep  font  prof  eetionaU  going ;  a  good 
Sin.  lathe-  -the  latter  I  ' ■-—  '     — -    '■---'-•- 


ertalnly  doel  Dot  exceed  the  mDlfoath  part  of  a 

eoond. —  [Tait'i  Lecture,  Sltctrieian,  June  14, 
1884]. 
The  heat  generated  by  the  passage  of  Q  coulombs 
,  I  seconds  through  a  conductor  whole  resistance 
.  R  ohm.,  ia  RC't  joulee,  where  Q  =  Ci  (C  being 
the  onrrant  la  ampere*),  Iran  at  a  red  heat  ia  at 
j  temperature  of  about  1,000'  Fahr. ;  to  raiaa  one 
poood  of  iron  to  this  temperature  require*  abont 
119,000  joalea  of  beat.  Henoe,  RC'f  mmt  have 
Equalled  119,000.  Let  na  auppoae  f  to  have  tbe 
greatest  potiibie  value,  or  I  -  10-",  than  KC1  will 
lave  aa  its  leaat  poaaibla  value  119  x  10*.  Two 
.uobei  length  of  such  a  bar  of  iron  will  weigh  one 
pound,  and  Will  ha' 


Therefore 


knowledge  of  art  metalwork.  All  tbe  foregoing  I 
am  prepared  to  use  for  any  wko  will  accept  it.  A 
nibble  room  ia  obtainable,  and  I  o*n  reckon  on 
the  aeiirtanoe  of  a  few  friend*  competent  to  join 
the  teaching  and  lecture  ataff.  But  here  ia  another 
diSUulty. 

Being  the  nuauajtar  of  a  church,  which  keep*  me 
fairly   well   occupied   in   viaitation,  termon  and 

T*ch-making,  ia,  my  time  for  the  preparation 
deaigii*  or  clay  model*  for  drawing,  carving,  or 
braatwork  ia  very  unall — too  limited,  in  fact,  for 
doing  the  thing  properly;  then  fund*  are  *oe.ro*. 
I  am  unable  to  purobaee  them  or  pay  for  their  pro- 
duction. Yet  they  are  essential.  I  have  been 
informed  aome  Art  Society  in  London  would  lend 
one  thia  neoaanry  apparatus,  bat  after  repeated 
attempt*,  I  have  failed  to  obtain  the  name  of 
aaaretary,  or  location  of  offioe.  Do  any  of  oar 
reader*  know  ?  Now,  to  put  my  cue  succinctly,  I 
want  to  commence  a  practical  and  technical  evening 
ecliool,  not  for  peraonal  or  sectarian  enda,  nor  for 
peraonal  peouniary  profit,  bat  solely  to  help  in  a 
very  small  and  humble  way  to  keep  the  young  men 
of  our  Tillage  from  waiting  their  spare  time,  and 
at  the  lama  time  to  add  to  tbeir  mental  store  and 
moral  elevation.  And  I  am  not  alone  in  my  wilh. 
Many  otmy  miniaterial  friend*  are  aniiooa  to  do 
'  '  ig  on  almilar  line*,  but  the  qoettion  of 
-  bora  tb*  way,  in  umi  eaaea ;  whilr  *- 


9 


■Hoi 


1  the  greatest 


way. 


s   in  o 


town*  and  villages  would,  to  my  mind,  giv 
enbjtct  of  technical  education  a  tremendous  ur 
and  probably  remove  it  from  the  region  of  parlii 
salary  talk  to  the  domain  of  activity.    Can  an 


uf  "  Oar 


'  help  t 


■  letter*  of  Dr.  Edmund. 
Capiat*!,  and  "  Orderlo  Vital  "  have  opene. 
another  poatlble  art  for  my  achool,  especially 
number  among  my  friend*  a  flrat-olati  prat  .. 
optician,  who  1*  willing  to  help  m*.  I  miioertly 
trait  the  inbjeot  of  objcct-glii*  working  and 
optical  braaawurk  will  not  eud  with  the  letter  or 
peg* ]y-<--  Izsx- 

TBI    EMEBOT    IN    A    LIGHTNING 
FX.AHH. 

[SNI997.J-— IK  the  ex  ami  nation  fur  admission  tt 
Haudburst  in  July,  iMSi,  the  following  appeara 
■lin.ng  tile  questions:— 

"  Jlow  may  the  amount  of  electricity  discharged 

"ng  he  estimated  't  " 


by  a  flash  of  lightning  b 
This--—" 


inflt  1 


be  addressed  to  a  sot  of  lads.  Hut  to  older  atudf 
It  may  lie  interesting,  and   I   have  endeavoured 
deal  with  it.     I  should  be  grateful  to  "  Sigma 
be  would  read  what  follows,  and  tell  me  whether 
he  thinks  the  remit  Is  anywhere  near  the  truth. 

I  uuglit  lu  apologise  to  him  for  "" 
word  "  potential " 


a  of  the 
>  like*  to   erase  th 
irurd   awl   to   Hbatilabi   for   it   the   ixprtesit 
"  fluid  priiMurn,"  I  thall  not  olijsut,  provided  that 
ha  will  not  liulii  tne  r*s|ioiisIble  for  tflehypotbeua 
In  vol  red, 

A*r«rV>5ii,—  Hy  observing  the  heating  oileot  pro- 
ilaeail  iiikiii  wmu  aaltitniiu*,  rough  which  — 
know  ill.  whole  -if  the  ilaah  has  patted,  and  0. 

C*hit  that  *»>ill  Willi  thu  aihita  produoed  in  a 
Imraturj  by  the  paaaege  through  thu  same  kind  of 
iah.Lh.-e  irf  a  known  Mrreut  o(  electricity  for  .■■ 
known  Unit  |  then,  by  i.lienrvitlon*  upon  thcduraton 
ill  a  "ashes,  we  aan  aaluulate  thu  quantity 

that  must  liavn  paaMtl  in  order  to  produce  UM 

'  Tiiu"'  It  Is  rs'imrud  Ihat  In  1TTS  lightning  struol 
a  liar  nl  Iron  mi  the  hqt  of  thu  dome  of  H.  1  anl  b, 
ami  m*<U  II  i"il  h»L  The  bar  woe  41a.  broad,  ami 
tin,  llim*,  WliaaUtona  eetlmated,  by  means  of  HI" 
MPHfrAw  miner,  **»(   in*   tturatlun   of  a  nasb 


261  x  1U* 


C 


•  119  x  Kf; 


M4  x  10" 

fhenoe  C  -  176  x  10*  ampere*,  and  thru  Q  --=  C; 
*  176  coulomb*. 

Thru  we  have  estimated  tbe  quantity  of  elec- 
ricity  in  that  particular  Sash  aa  176  coulombs. 

REMARKS).— To  raise  a  pound  of  iron  1°  Fahr. 
reqnirai  tbe  heat  equivalent  of  87Sft.-lb.  of 
inergy.  To  raise  it  to  a  rod  heat  requires,  there- 
fore, e7,BQ0ft.-lb.  87,800 f Lib.  exerted  in  one 
leoond  corresponds  to  160H.P.  But  the  lightning 
did  thia  in  one  millionth  part  of  a  second;  then 
Ihe  lightning  exerted  100  million  H.P.  for  every 
._.__,_,: -'-■- ^  raiaed  to  a  red  beat.    We 

.  _.. .     „  the  bar  was,  nor  how  much 

of  it  waa  railed  to  a  red  heat;  but  we  see  that  for 
■ivery  pound  of  its  weight — that  is,  for  every  L'in. 
■if  it*  length— 160  million  H.P.  were  exerted  by  the 
lightning. 

If  B  bathe  electromotive  force  exerted  in  driving 
the  flash  through  the   2  in.   length  of  the  bar,  we 

E-Q   -  119  x  10>  rolt-ooulombi  (atleoat), 
Q   -  176  aoulomba, 
whence  B  -  1,300  volta  (at  least). 

176   coulomb*  would   raise   a  conductor  whose 

ispacity  ia  on*  farad  to  a  potential  of    176  volta. 

Che  capacity  of  the  earth,  regarded  a*  a  conducting 

ball  isolated  in  spue,   is  only  1-I,t00th  part  of  a 

farad.     176   coulomb*   would   therefore   raise   tbe 

th  to  a  potential  of  250,000  volts.     If  we  regard 

hnnderolond  and  tbe  ground  immediately  below 

is  the  two  plate*  of  an  air-caudenier,  one  being 

aero  potential,  we  miy,  so  long  as  the  length  and 

ndth  of  .the  oloud  are  large  compared  with  ite 

aeigbt  above  tbe  earth,  apply  the  formula:  which 

elate    to   two    conducting    plates,    opposite    and 

larallel  to  one  another,  the  distance  between  them 

icing  email  compared  to  the  linear  dimensions  of 

Ither,  one  being  to  earth,  the  other  insulated  and 

,t  potential  V.    We  have  then— 


» here  a  is  the  tnperfloial  density  in  electro-atatic 
j  a  its  par  square  centimetre  of  cloud  surface,  V  ' 
(be  potential  of  the  oloud  in  electro-static  uni 
iud  d  is  the  height  of  the  cloud  in  centime tr 
above  the  surface  uf  the  earth.     Turning  this  into 

xinlombs  per  iqnare  mbtre  =  ■  —  -  -  ;  and  V1  t 

potential  in  volta  aa  300  V ;  and  J'  or  height  i 

metre*  —     „-. ;  whence    ■ 
100' 

—  mtSr* 

average"  B.M .  "ft 

reprsseuted    by    ■       ,  and  thia  ia  the  force  which 

tends  to  rapture  the  air  and  produce  a  flash. 

It  was  found  by  Dela  Rue  and  Huller  thi 
when  V  waa  10,000  volta,  and  d'  was  -0137 
metres  the  force  tending  to  produce  rupture  was 
just  sufficient,  to  transmit  a  spark.  The  experi- 
ment! uf  Sir  W.  Thomson  and  of  Rials  lead  to  tbe 
supposition  that  at  greater  distances  far  leu 
difference  of  potential  par  metre  will  auffice  to 
prodooe  a  spark.  We  ahall,  therefore,  be  well 
within  the  mark  if  we  assume  that  a  deuiity 
m  o'  on  the  surface  of  a' cloud,  will  be  enough  tt 
produce  a  lightning  flaab,  provided  that — 
„im.     -._I?-°9I} coulombs  per  square  metre. 

176  ooulomba  will  produce  thia  required  density  if 
spread  over  a  cloud  surface  of — 

UL  m  176  x  36  w  x  1,870  square  metre*. 


tance,  baoauae  the  potential  inaraasaa  in 
to  the  diatanoe  which  eapanlea  the  oloi 
earth,  while  the  air  resistance  doe*  no 

tee    nearly    *o    faet.      Moreover, 

a*  of  the  air  are  more  rarefied  the 

ihieh    all    tbe    exparimenta      which 

uoted  were  made,  asd  rarefied  air  o 
rsaiitanoe  to  the  paauge  of  a  spark  i 
air;  and,  again,  the  vapour  in  the   up 

rill  greatly  reduce  the  miatanoe.  Tl 
176  conlomb*  for  a  lightning  flaah  ia 
possibly  correct;  bat  it  mutt  be  remei 
■re  arrived  at  that  number,  176,  by  n 
hypotheaitwhiob  it  certainly  not  quite 

^'1  may  be  vary  far  from  the  truth. 


w  me,  through  the 
bank  those  of  your  I 
S  With  specifications 
:eut  proceasee  for  lb 
ul"gold,  and  to  whom,  owing  to  prate  i 
(,th*r  causes,  I  am  unable  to  write  ano 
tonally.     With  very    few    exception*, 

i  scheme  of  which  I  should  like  ' 

rd*  further  on.    Several   of   them 

tried  upon  ores  from  the**  very  mines, 

'  April  S7th,  letter  28670.— I  ahonld  c 
■our  correspondent,  Mr.  Sam  G.  Deal 
larticulara  of  his  prooe**.  He  says  : 
•-onld  oott  about  £1,000  on  tbe  spot." 
iim  if  his  process  it  patented  ?  Beca 
ihould  think  at  that  price  it  ahonld  t 
inivertal  nte.  I  have  great  faith  i 
imioal  aa  oppoaed  toeionpleai 


isolve  gold,  chlorine,  with  the  ( 
orine,  being  the  moat  powerful, 
lated  only  jutt  lately,  and  it*  varioi 


iropertiet,  likely  to  be  m 
lielieve  that  a  chemical  p 


al  prooeta  most,  t 

ul,  be  capable  of  disintegrating  all  pa 

loles  to  the  aquare  inch).  Mr.  Dean 
ilioioua  matrix;  and  if  be  has  been  al 
every  atom  "  of  gold  therefrom,  he 
(  tbe  problem,  because  most  gold  i 
aartz  or  tiliciout  matrix.  Exceptiot 
'f  courae.  Spanish  and  other  ores  aoi 
,s  high  in  sulphide  of  iron,  or  antimoo 
iia  75  per  cent.  I  hardly  fancy  the  ailii 
ketablehere;  bat  while 
mally   look    C 


,1  per 
Jdbe 
er    I 

.-.inte,  i_. 

rhich,  by 


8.0OU  t 


louli 


Fuel,   if  needed, 


With  regard  to  mercurial  prooeatet 

sample  of  rather  high  grade  ore,  the 
obtained  of  tbe  gold  waa  64  per  et 
treated  in  tbe  following  way :— Crn 
mttery,  passed  thru 


inch),  ovi 


■  Wjq. 


■a  6,6C 


miles. 


10)  squi 
If  176  eoalomb*  were  spread 

of    101    square    miles,    the ,_. 

would  anfflce  to  send  a  lightning  flaah  through  -.. 
and  would  almoit  oartainly  be  ?ar  more  than ,  turn 
oient  to  lend  a  flaah  through  any  ooruiderable  du- 


•i 

mated 

riffles, 

oven 

yards 

■SI1 

cs.  The  stuff  froi 

.liforman 

rti".' 

riede 

hen  let  to 

»the 

t|,.ud 

ing  ahould  cease,  and  u 

m 

waa  very 

soon 

bcilmfc 

t^ii 

ute.  Thia  waa  kept  np  for  I 
y  th*  usual  pan  mttbudt,  amilj' 
as  it  aetUed  in  the  -elite; 
£  aettler,  io.  During  tbe  wnobs 
mpling  and  ataaying  w 


.    (including    tretuatiil  ' 


everything  tends  to  concentrate  tun-  ' 
slimes  often  represents  a*  much  at  four  ■ 
of  the  original  ore.  I  firmly  beiitn* 
'no  more  rigid  course    of  raaresrial  tra 
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aaf ely  work  at  half  the  pressure  to  which  tf 
hu  been  loaded:  T.  la. 

J65492.]-Dyelng  Leather.-  What  ii  " 
onred'' leather?  However,  it  can  Dot  we 
dyed  whit*  or  buff,  and  as  tu  a  paint  that  i 
crank-wall,  that  would  be  very  naaf-'  •-  - 
I  am  afraid  "  Old  Subscriber  "  will  1 
kind  of  answer  h<  would  like.  Si 

[65682.]— Forei*rn  Meat  and  Borax.— Con- 
aiiftrable  quantities  of  both  borax  and  boracio 
acid  are  used  Id  the  United  Stales  for  preserving 
meat,  and  man;  farmers  in  this  country  me  the 
latter  chemical  for  keeping  butter  sweet ;  but  I 
never  yet  beard  of  any  ill  effiata  following  the 
consumption  of  provision*  io  treated.  Dariog  the 
last  W  yean  I  hare  visited  nearly  all  the  diitriota 
in  the  world  where  the  raw  product  ia  collected, 
arid  have  discussed  ita  merit*  with  thousands  of 
people  of  all  classes,  but  «o  far  have  not  met  a 
•ingle  pcraoD  who  complained  of  any  inconvenience 
from  ita  use.  Aa  for  myself,  I  hsve  for  year*  put 
taken  a  little  borax  several  timea  a  day,  and  am 
iaited 


many  towna  and  oitiei 

Where  yellow  fever  at 

1  never  caught   rithi 

ainoa  I  paid  a  visit  to  Sano  and  Caatelnnovo,  and 

Other   places   in   Tuacany,  whara   boracio    aoid  ia 

manufactured  from  vapour  rising  * "--  l  — '- 

of   the  earth,  and  waa  assured 


bowels 


of  than  f umerolai. 


S  ROHC 


[bofiBS.]— Bymna  and  Band*.— "  0.  K."  moat 
arrange  hu  part*  fur  hie  band  somewhataa  follows: 
— lat  cornet  and  clarionet,  treble ;  Jnd  do^  alto ; 
3rd  do.,  write  a  part  to  agree  ;  lat  born,  alto :  Soil 
do.,  write  a  part;  1st  baritone,  tenor;  2nd  do., 
writs  a  part ;  1st  trombone,  tenor  ;  2nd  do.,  write 
a  part;  euphonium,  tenor,  or  bass,  or  melody; 
bombardon*,  baa).  "  U.  Ii."  will  find  it  effective 
In  soma  place!  to  give  the  melody  to  the  lat  bari- 
tone, and  let  the  lecond  baritone  take  op  the  tenor 
part.  If  he  will  lend  me  a  hymn  and  hie  instru- 
mentation, I  will  score  it  for  biin,  and  ha  will  get  a 
better  idea  how  to  proceed  by  a  few  minutes'  study 
of  lama  than  could  bo  given  in  a  page  of  "  Ours." 

Rugeley.  1,  Auiiitagi;  Road. 

[G5G19.] — Tinning-  and  Gleaning*  CJopper. — 
The  method  I  have  adopted  for  aevcral  years  of 
cleaning  and  tinning  copper  stew  pane  and  auob 
like  articles— and  they  have  been  many— ii,  brat 
baring  brought  your  nans  together,  light  a  coke 
fire,  similar  to  a  blacksmith's  tire,  with  air  blast 
attached,  and  whin  it  has  burnt  np  clear  and 
bright,  put  your  pans  on  one  after  another,  and 
burn  ail  grease  oft,  and  with  a  pad  of  tow  wipe  all 
tin  off  that  may  be  there  ;  next  till  the  pane  with 
a  solution  of  eulj.burio  arid  to  loosen  all  dirt, 
pickling  them  for  about  au  hour  or  so,  and  then 
scouring  them  with  sand  and  water,  to  clean  all 
dirt  off  (inaidea  only  of  cuuree)  ;  rinse  them  in 
clear  water,  and  if  properly  cleaned  will  take  the 
tin  very  readily  with  chloride  of  zinc  as  flux  or 
powdered  aalammoniee,  and  wipe  surplus  tin  off 
with  w i i p  of  tow .  B  k  a  z  I  ek. 

[UBS 71.]— Voicing-  Organ  Pipe*.— The  nicking 
in  the  langnida  of  all  flue  pipes  should  become 
finer  and  closer  to  each  other  as  they  ascend  the 
ecale— the  nicking  in  the  open  diapason  at  C(J 
Should  be  about  J,in.  deep  anil  |in.  apart.  The 
nicking  on  tenor  C  would  need  in  some  easel  to  be 
only  ybin.  deep  and  ,',  in.  apart ;  whilst  in  other 
oases  it  might  be  the  same  depth  but  very  slightly 
nearer.  The  closer  the  upper  lip  ia  to  the  lowar 
one  the  finer  the  nicking  ne<.de  to  be.  Tbo  hole  in 
th*  foot  of  CC  would  be  about  4in.,  tenor  (J  Jin., 
top  G  Jin.,  height  of  mouth  one-third  the  breadth. 

Ha.  Roii'sbos. 


IBP 


Ax  Old  Leysiax. 

.,     .'arnlah.— Mix 

half  a  pint  of  good  white  hard  varnish  s 

pint  of  methylated  spirit.     I  use  this  and  find  it 

good,  and  think  "  if.  C.  11."  will  also  like  it. 

[6569!.]— ZTe-rtLtlTO  Varnlah.— 8ce"Abnay'a" 
instructions,  p.  oo.  If  you  get  a  gill  of  best  whit* 
"hard"  at  the  oilsbop  and  dilute  it  with  a  limilar 
amount  of  methylated  spirit,  yon  will  have  a  var- 
nish that  will  meet  your  requirement*.  When 
poured  on  the  plate,  the  varnish  should  run  freely. 
If  11  does  not,  add  more  alcohol. 

how.  BraTim 

[658114.]  —  Screw  Propeller.— Rather  vague. 
Description  of  screw  yon  want  depends  on  size  and 
H.P.  of  boat.  You  had  better  have  boat  as  sharp 
in  bows  as  possible,  and  engine  and  boiler  aa  power- 
ful aa  you  have  room  for,  Screw  is  better  than  radial 
paddle  for  deep  immersion,  but  not  in  shallow. 


,    atomic-  weights  fin    . 

stile  elements,  i 

.... . __  .  ..r _ts  formula  the 

and  molecular  weight  G4  ;  bnt  at  931'  F.  its  < 
ia  three  times  aa  great,  making  its  molecnie  !<,.  > 
Hence,  sulphur  haa  two  valencies,  died  and  hexad, 
ite  died  form  being  more  frequent — t.g~  11,8,  K.B, 
KHS,C,H,B.  J.A.HoGG. 

[GS635.]— Valency  of  Sulphur.— I  thank  Mr. 
Grey  and  others  for  their  replies  to  this  query.  I 
have  been  able  to  construct  graphic  formulas  to 
satisfy  all  the  oxygen  aoids  of  sulphur  as  a  died, 
"■  **--  hypothetical  and  unstable  a-5"1   "  L'^ 


H     |      O  — O-O  — H 
H/  |  """b  —  0-0  —  H 

"  The  Atomin  Theory")  ir 


foundation     too    far    from   bra 

sin,  the  super    may  consist   of  eh 
aging  in  a  plain  box.     The  hivr  — 


Wnrti  (i 

tbe  hexad  condition,  remarking  that  although  hi 

formerly  considered  that  in  the  higher   aoids  of 

chlorine  and  the  sulphur  compounds  the  oxygen 

stoma  might  be  united  in  the  form  of  a  chain,  for 

~rious  reasons  he  had  been  obliged  to  relinquish 

ese  ideas,  and  adopt  the  higher  atomicities   for 

lorine  and  sulphur.    One  of  his  reasons  ia  that 

the  ahlorine  acids  the  stability   increases  with 

e  number  of  oxygen  atoms  (page  22'J,  foot-note). 

of  atomioity  are  involved  in  great  confusion,  and 
although  we  maynse  the  terms,"  bonds,"  "points  of 
attraotion,"  and  the  like,  they  are,  after  all,  mere 
names  given  to  conceal  our  ignorance  upon  tbe 
subject.  Young  Analyst, 

[86698.]—  Breathing  of  Planta.— In  contra- 
distinction to  the  process  of  assimilation,  which  . 
>ke>  place  only  in  calls  containing  chlorophyll.  ', 
id  only  under  the  influence  of  liirht,  all  living  ■ 
parts  of  plant*  at  all  times  absorb  oxygen  and  give  , 
iff  CO,.  This  process  is  called  respiration.  The  , 
Asian  why  plants  increase  in  weight  while  these  3 
wo  processes  proceed  is  that  assimilation  is  very  | 
apid,  while  respiration  is  slow.  A  plant  kept  in  ■ 
m  atmosphere  free  from  oxygen  dies.  Oxygon  , 
taken  up  in  respiration  is  necessary  for  the  vitality  , 
toplasm  and  for  the  oxidation  of  the  1 
Iter  produced  in  the  plant.  The  reason  , 
is  not  noticed  during  the  day  is  that  it  1 
by  the  process  of  assimilation.  It  ia 
possible  that  odours  of  plants  might  to  squib  extent 

■""  — ,""  '■'   '<■■'■— *-    -Tganisatione  ;    but 

inianda  of  pit    ' 


-.,  board  sawn  with  ui 


,:dge  .1 
.  o?th. 


s,  the  u 


e  of  r 


lRuenee  persons  of  deli 

aid  be  required  to  give  off 
prove  injurious. 

[Ii5u99.]  —  Animal  Heat.  - 
quoted  by  "Zero"  is  correct, 
body  ia  tbe  result  of  the  01  id  it 


_.,       _.„_jg"   cutting  W    bed 

omit  painting  joints  in  roof,  A-e..  bef" 

hare  joints,  however  well  painted  01 
painc  for  joiuta  is  priming  ni-wl*  uf 
little  red  lead,  and  linseed  oil.  The  hivt 
when  fixed  in    place,  should    nut    be 

'■Indian"  wishes  to  1 


t  eo.t 
j.  a.  iiouo. 

-  The  statcinen 
The  heat  uf  th 
in  of  tbo  tissuei 
nts  of  which  ar 

;omposed.  Thee 


1-,  10  framf 


only,  l.ut  the  v. 
doubtful.  The  01: 
their  favour  is  that  tb.-y  aro  CHnparat 
(In  the  other  hand,  they  are  uni-Ka-ir  ■ 
up;  there  is  no  ruora  for  sliiftii:,'  Ir., 
spreading  beyond  the  fixed  ncmiie: 
They  are  too  hot  in  summer,  too  d»=,|i 


ly  or  partially  oxidised.  A  small 
energy  thus  set  free  appears  as  work,  internal  or 
external,  done  by  the  body  ;  the  remainder  appears 
heat  There  is  therefore  no  burning  up  of 
ate  effete  matters  to  any  extent,  these  being  the 
__iult  of  previous  oxidations,  and  tbey  are  passed 
out  of  th*  body  by  means  of  the  lungs,  kidneys, 
ore.  It  il  considered  that  little  or  no  oxidation 
takes  place  in  the  blood.  Tbe  inusolts  form  u  large 
irtion  of  the  body,  and  they  are  constantly  in 
0 :  hence  they  are  the  sonrce  of  neatly  all  tbe 


func 


on,  breaking  down,  there  heal 
Kens 


rated. 


[65708.]— Beo  Hlvasj.— To  "  SlLKE."— Outside 
walls  may  stand  at  any  convenient  height  above 
frame  tons  if  other  dimensions  of  body  are  tbe 
■amc  as  I  gave.  I  have  made  outside  walls  of  llin. 
stuff  without  inconvenience.  A  super  ie  really  any- 
thing that  is   placed   super  or   above  the  frame*. 

make    a  case  (open  top  and    bottom)  to  contain 
Sections  usually  adopted  are  4Jin.  by  4,in., 


[O.iTO'j.] —  Transparency  Max  In  «;.-1 
colour  is  probably  due  to  oxalate  of  Ua 
by  the  use  of  ferrous  oxalate  int. 
washing  with  hard  water.  .-VII  this  will 
if  you  immerse  the  positive  iu  an  acid  n 
oitrate  of  soda,  rubbing  th<-  aplntiun  is.  p 
a  piece  of  cottonwool.  T-e  oxalate  in 
colour  by  reflected  light,  but  dirty  bro«n 
mitled  light.  Another  plan  would  b*  t 
with  liydrokinone.  Of  course  this  ii  fur  i 
AS  0U>  U 

[f.5713.]— Differential  Feed  afoui 
cannot  patent  principle*,  bnt  their  applra 
specific  purpose.  You  will  therefuri  " 
patent  its  application  to  ea:h  markiiH 
for  similar  |iurpo*es— thus,    for  *  uut, 


broad.    The    1 


passage  of  bees.  I  inclose  ant  of  a  1 
designed,  which  allows  of  placing  sections  i 
body  or  as  a  sujier,  and,  at  same  time,  p 
separators  for  insuring  flat  faces  U"~  — 


dngly  froi 


any  part  uf  super 
who  ease,  ana  ir  started  in  uive-hody  they  may  be 
placed  on  top  without  disturbing  the  adhering 
bees.  A  case  of  4Jin.  by  -tito.  aeotirns  will  com- 
fortably go  inside  top  of  hive,  and  the  projecting 
ends  of  frames  below  case  should  be  covered  with 
strips  of  cloth  or  wood.  Th*  super  may,  however, 
be  mad*  of  any  convenient  form,  and,  instead  of 
4Jin.  sections,  larger  boxes  may,  with  advantage 
be  placed  above.  They  should  be  shallow  m 
■nape,   au    that    bee*    have    Dot    to    commence 


[06721,1— Dynamo.— To  Slli.  BonOS 
dynamo  is  a  series-wound  nvichiut,  *'1 
lolb.  c.o.  wire,  No.  lii.  I  have  triad  iM  i 
to  run  right- handed,  and  it  pvestarWjt 
good  spark,  when  two  wire*  am  hnni*1 ' 
at  the  poinls.  Kun  at  ah  out  s"'  rt"  P*' 
W  ill  I  have  to  disconnect  the  f.M. « 
gives  current  right-handed ';  It  ii  e^P1*1 
same  as  the  hano  dynamo  in  pur  b»i.  » 
machine.  Will  the  speed  be  too  ("',-  <? 
give  ?  1  have  some  Ifio.p.  lampi  "Is™ 
they  do  to  use  1  Will  you  kiudir  teU  > 
quantity  of  No.  18  or  -JO  o.c  wire  it  «ffl 
convert  it  into  a  shnnt  machine .' 

Liverpool. 

f  06722.]— Anta.— I  woold  isggnl  E*"1 
stems  with  oil  or  parah£o.  or  10  »p?lji»l 
tbe  insects  can  only  reach  point  bj  pssul 
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limp. — Yea  cannot  hope  to  ge 
1  pump  if  potilble  ;  but  if  yo: 


si,  have  as  little  space  (alun 
.-r  ..ad    valves    ai    possible. 

T. 

m- Conductor. — You  do  not  give 
i  cuius  at  lo  jour  requirements, 
nod  contact  for  any  length  of  time. 


ynamo.— I  strongly  recommend  you 

-cerve  of  steam,  na  ■□mil  engine), 
p  ones,  run  away  with  s  lot  of  steam. 

.  hy  ift.  liin. ;  engino  'JJ  bore,   lin. 
ming  at  220  revs,  per  min. ;  dynamo 


engine, 
and  bunds. 


I.  diss 


;  dynamo 


coal  Kama  of  tho  North  of  England,  among  which 
—  k  born  George  Stephenson,  the  father  of  ra.il- 
jyi.  When  laying  out  the  Liverpool  and  Man- 
chester Railway  he  adopted    the    gange   he    waa 

'  accustomed  to,  and  afterwards,  for  the  like 

iformity,  kept  to  it.    No  doubt  he  foresaw 
the  present  system    of    interchanging  stoak.    If 

vivel  of  the  fittest "  ia  true  aa  regards  rail- 

',  -1ft.  81.  in.  must  be  the  fittest,  as  the  others 

i   gone   to   the   wall,    notably    the   Baa  Urn 

Comities  and   Blackball  aft.;  the  6tt.  Gin.,  first 

ied  on    some    of    the    Scotch  railways,  and  the 

rest  Western  broad  gwge,  ia  following.     In  1316 

waa  enacted  that  all  railways  in  Great  Britain 

(except  the  O.W.H.}  should  henceforth  bo  4fLalin., 

-id  all  in  Ireland  oft.  3 in.  J.  H.  B. 

[i>5758.]  —  Hallway     Grange-.  —  The    present 

-Ift.   Hlin.    gauge    of    railway*    ia    not    (as    some 

peiaons    contend)    the     result    of     any   scientific 

iloulatiou,    for    there    can    be    no    doubt    that 

le   usual    width    of    tbe    anoient   wooden  and 

ist-iron    tram  road*    practically    determined    the 

gange  of  Our  railways  ;  and  when,  about  tbe  year 

li!30,    Mr.    Beaumont,    at    Newoaatle-upon-Tyne, 

placed  hia  wooden  continuous  planks  at  a  diat 

of  lift,  apait  outside — that  ia,  including  the  * 
of  the  two  planka,  or  rails— Ac  established  a  pre- 
cedent which  other  engineer!  have  followed. 
Aa  long  ago  as  17©  Mr.  William  Jessop  when 
constructing  a  rail  toad  at  Loughborough,  Leicester- 
shire, decided  to  abandon  the  fiat  wheels  and  plete- 
raila,  and  introduced  the  edge-rails  and   flanged 

wheela.    Mr.  Jessop  aaw  no  reason  to  depart  J 

the  gauge  then  in  use,  of  oft.  outside  ;  he  o 
quently  retained  that  width  for  the  Loughborough 
line.  The  Jessop  rails  were  of  cast  iron,  having  a 
tingle  bead  with  a  9*t  top  ljin.  in  width,  and  the 

n  for  the  lit.  Siin.  gauge  will  be  clearly 

the  following  figures : — 


TA" 


reserving-    Stonework. —  Brown- 

lit  f..]iuk,n  i<j  the  iu.ati.-rul  ivliiiii 
I  on  Cleopatra's  Needle  and  the 
liameut.  It  id  supplied  separately 
r  made  np  with  paint,  by  the  Inde- 

Ron: 


i-  lt  -  u  >  -  j  made  by  fusing  tilica  u.-  ...ma 
of  soda,  and  digesting  ia  water,  is 
g  liuildings  to  preserve  them.  By 
!  air  in  coutactmith  stone  it  becomes 
le,  and  thereby  furm! 


impervious 
i.  Hoou. 


Hew     Algebretioal     Symbol! . 

tepliers  (p.-UIJj.     Will  ili.-y  kimilv 
ieai.it!-  of  another  symbol  I  i~ 
Chrye'.al  a  work  (p.  244,  sixth  lii 
e  parallel  lines  with  two  dots  > 

p.  a. 

-■tini  nc  Oold.— Take  30b,  silTer 
nee  o£  jour  gold  ;  plane  in  a  cruc 
r  lj.jr.ix  as  a  ilux.     When  the  alk 


,   Flo: 


■rill    I 


"  granulated." 


I  and  two  of  water  ;  let  it  remaii 
a.  When  the  chemical  action  ctaie 
at:  the  nitrio  acid  will  then  haw 
lvir,  Ao.,  the  gold  remaining  at  the 

id  wash  the  gold  in  hut  ivaU':  (add 
sen  liiLiiid)  ;  then  dry,  and  mix  nitL 
:-.[id  luie  in  .1  cruet  l<le,  and  pour  ii 
ape.  To  recover  silver  put  a  pleat 
-  in  lin:1  1,'ret'U  i  i.| nur  ;  in  a  abort  limi 
1  ii»p  iitt  on  tho  copper;  adding  i 
e  ailter  will  become  pieeipi'  aci  i: 
mate  crystals.  To  koow  if  all  tbl 
ila'pii.  tri-at  Borne  of  green  soluti.n 
.■druc!  Tic  add;  if  silver  is  still  it 
will  be  a  white  precipitate  j  if  other- 
t  to  throw   the   remaining  >. .lutiwii 

K,  WAltD  BCMBIJ.,  A.E.B. 
■  ir-.l   Beard. —  Unlets  you  are  in 


i.ivinj;  i. 


wiiltx 


ccumulntors. —  Mr,    Chandler  will 
roiai.ou    it  he  rcfera  to   Su.  136 
W.  Phurb.v-Mavcock. 
nprovinu  Old  Flute. — In  reply.. 
■  tin-.-  -A  nis  Hute  should  be  as  gunl 
nviili  i  (hat  t.he  bead  is  correct,     *" 
m-bored,      Iii4    flute   keys  at. 
I'aet  ni  it  being  difficult  to  pn 

lectric  -  Bobbin  Winding. 
W.Fehkes-Maycoi 
illway  Gange. — The  narrow-gauge 
in  wii   not  [.he  remit  of  any  acien- 
t  or  theory,   but  originated  with  the 
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Leaving  width  between  rails 
Attempts  have  at  various  time 
account  for  what  some  writers  c 
half-inch";  but  it  is  quite  unnecessary  to  build 
up  reasons  for  the  present  gauge,  as  it  is  perfectly 
clear  that  in  tbe  early  days  of  railways  the  gauge 

measured  between  or  from  the  In  tide  of  the  rails. 
Therefore,  to  answer  the  first  question  of  "  Plate- 
layer," Mr.  Jetsop  9B  years  ago  placed  his  rails 
4ft.  8  Jin.  apart,  and  6ft.  outside,  and  your  oorre- 
pondent  may  be  interested  to  know  that,  in  tbe 
early  days  of  railways,  Acts  of  Parliament  stipu- 
lated a  limit  both  for  outside  and  inside  the  rails. 
The  4ft.  SJin.  gauge  having  been  thus  established, 
Mr.  Stephenaon  aaw  no  reason  to  alter  it,  and  con- 
sequently the  Stockton  and  Darlington,  Canter- 
bury and  Whitstable,  Liverpool  and  Manchester, 
Leicester  and  Swannington,  and  other  early  lines 
were  constructed  upon  what  has  now  become  tbe 
national  gauge.  Tbe  great  "  battle  of  the  gauges  " 
was  fought  out  folly  forty  years  ago,  consequently 
it  is  now  practically  naelesa  to  reconsider  the 
merits  of  that  battle ;  but  to  answer  the  second 
quettiou  of  "Platelayer,"  it  will,  I  think, 
generally  admitted  that  a  few  more  inch*: 
width  would  have  been  a  very  great  advantag 
locomotive  construct  ion,  both  at  regards  width  of 
firebox,  diameter  uf  ijut.pt.  ami  tliu-kneas  of  crank- 
webs. Clement  E.  Stiiettos, 

~      mltiug  Engineer,  Assi   ' 


of  Hoi 


Leicetter,  July 
[6STSl».]  —  Scotch  Express  Trains.  —  Th 
accelerated  K.C.  Scotchman,  both  up  and  dow 
trains,  only  step  ten  minutes  at  York,  as  againi 
thirty  minutes  hitherto.  The  other  ten  minutes  i 
made  by  quicker  running  through  the  N.E.  froi 
York  to  Edinburgh,  and  the  same  gained  by  th 
(3.N.  vice  versa  with  same  stoppages  at  befon 
The  longest  continuous  run  is  done  by  the  Tourist 
Express  from  Newcastle  to  Edinburgh,  121  mil. 
Will)  icppcct  to  North  Western  and  Midland  la 
nut  in  a  position  to  give  any  information. 

W.R. 
hard 
nil.    It 

is  doubtful  whether  euch  a  solution  could  be  a.' 
vantageously  naed  as  a  lubricant,  aa  the  tulphi 
would  probably  attack  the  metal.  There  might  be 
some  practical  value  in  the  solution  in  skin  disea 

[G5762.]— Dynnmo.— To     Mil.     BOTTOM 
Diameter  of  shift  Aiii.,  except  when  it  reals  on 

mutator  Hin.,  diameter  liin.        '    S.  BoTTo.vi 
[D5 "S3. ]  —  Boiler,  —  Try   this.      Firebox    ISin. 

ilium..  -J lin.  high,  shell  4ft.  high  and  2ft.  diam.,  fli 

5in.  diam.  and  straight.     Make  of  Jin.  iron,  at 

don't  omit  mud-holes, 
Bristol.  T.  C. 


Reckon  3J  waits  per  candle-power  ;  then  yon  get 
Jth  of  740  =  121  watts,  and  this,  divided  by  3-5, 
gives  36  candle-power  as  the  highest  that  can  be 
got  from  one-man  power  engine.  In  praotioe  you  ' 
would  get  nicely  six  five-candle  power  lamps  of 
ibontSohmscoIdresistanoetoworkwellwithawell- 
nade,  shout-wound  dynamo.    The  dynamo  would 

.urn*  about  35c.f  t,  of  gas  per  horae-power  per  hour, 
iood  lamps  will  run  1,000  boars  ;  some  have  been 
known  to  last  5,000  hours.     I  have  sent  yon  on*  of 


[65705,] -Small  Electric  Light  for  Shop.— 
o :  your  one-man  gas-engine  will  not  do  the  work 
yoa  require,  Your  description  of  the  lamp  is 
vague ;  bat  I  suppose  they  are  20c.p.  nom.  In  that 
case,  for  six  lamps  your  engiue  should  be  capable 
of  working  up  to  2I.H.1*.  Of  course,  each  light 
oan  be  used  separately,  if  fitted  with  separata 
iwitches.  For  very  email  machines  do  not  allow 
nore  than  five  or  aix  lamps  of  'iOc.p.  to  each  brake 
horse-power,  and  double  the  power  thus  found  for 
'    idy  runoiag ; 

_%>"■ 

flirty  tconomiaal  type.  Limps' will  1. 
1,000  hoars  or  so.  If  yoa  use  a  gas-engine  drive 
by  a  long  band,  somewhat  alack,  with  a  heavy  fly- 
wheel on  dynamo  ehaft.  If  your  one-man  engine 
gives  that  power  on  the  brake,  yon  oonld  perhaps 
light  up  four  or  five  lamps  of  5o,p.  Mr.  Bottone, 
or  Cuttriss,  of  Leeds,  could  tell  yon  prices  of  ma- 
chines. Of  ooures,  you  are  aware  that  tbe  coil 
will  be  infinitely  greater  than  that  of  any  otbee 
illuminant. 
Govan.  Engineer. 

[65767.J— Maohanioa.— To  "  Statics."— An 
-lamination  of  the  diagram  (65767)  must  show 
that  A  B  and  AD  are  in  tension,  and  lines  BD 
,nd  C  D  in  compression.  The  point  A  has  to  anp- 
port  the  tension  due  to  the  pull  from  both  B  and 
from  D.  DE3HJXEB. 

i  vJ7u7.  J -Mechanics. -A  1!  and  A  D  will  be  ill 
nsion,  and  B  D  and  C  D  in  compression.    Drop  a 
perpendicular  from  D  on  to  A  B  and  call  it  E,  and 
consider  E  D  to  represent  half  W,  then  E  B  will 
int  pull  on  A  B  and  thrust  on  C  D ;  also  B  D 
e  thrust  on  that  strut,  and  A 1J   pull  on 
that  tie. 
Bristol.  T,  C. 

[65768.]  —  Dynamo.— To  Mb.  Bottone.— I 
n  unable  to  suggest  anything  else  without  seeing 
le  machine.  It  would  be  useless  to  attempt  to 
coil  the  F.M.'e  with  soft  iron  wire,  as  you  would 
lose  more  by  the  imperfeot  magnetic  contaot  than 
you  would  gain  by  the  increased  thickness.  Are 
L-  "-ladsof  your  armature  of  iron?  If  so,  that 
its  for  the  mischief.  If  yoa  cannot  get  it  to 
,  and  like  to  aend  it  to  me,  carriage  free,  I. 
will  look  over  it  and  tell  you  what  is  wrong,  free  of 
charge.  S.  BOTTOSK.  m 

[657S9.  ]  — P  hotography .— Yoi 

■ sed  and  under-d^ 

nd  develop  till  yt 
of  the  picture  except  by  transmitted  light,  and  I 
'hink  you  will  succeed. 

Plymouth.  B.3C. 

[t!576fl.] — Photography.  —  Your  experience  is. 
ery  like  my  first  attempts;    the  following  hint* 

1  lined  from  experience  may  be  useful : — If  the 
ctail  appearstto  come  out  wall  and  not  too  quickly, 
you  have  got  the  right  exposure,  but  are  wrong  in 
tbe  development;  leave  the  plate  in  the  solution 
till  you  can  aoatcely  ase  anything  on  it  but  men 
blackness.  Place  your  "friend"  rather  near  a 
window,  so  that  there  is  plenty  of  light  on  the 
face.  If  you  use  pyro.  you  will  probably  get  better 
printing  negatives;  but  tbe  development  should 
'  be  allowed  to  go  ao  far  a*  ir  * 


ied).     I  find  that  adding  a 

little  sulphurous  acid   ablution   to   tbe  developer 
keepa  it  clear,  also    using  carbonate  of  potash  In 

\s  Old  Ley  bias. 


Ffl6Ai9i]— Photography. — tio  systematically  to 
work,  and  thin  you  will  surely  conquer  your  diffi- 
culty, which  is  evidently  "  correct  exposure."  Sea 
that  your  solutions  are  all  in  good  order,  your 
developer  bright  oraoge-red,  no  sediment,  your 
water  olean,  your  alum-bath  clean,  your  fixing 
solution  fresh,  and  not  smelling  of  rotten  egg*. 
See  also  that  your  daik  room  if  dark,  and  only  th* 
proper  red  light  admitted.  Now  get  a  patient, 
sympathetic  sitter,  and  expote  on  him  or  her  six 
plates  in  succession,  beginning  at  one  second  (if 
induort)  and   ending   v   "' 

back.     Wash  ;  pass  IIllu  uib  amui-uidi,  kfiuu  mod, 

and  fix.  One  of  the  aix  should  have  a  correct 
exposure.  If  they  are  all  stdl  too  tbin,  try  again, 
beginning  at  aix  seconds  and  ending  at  twelve. 
Please  report  results  for  the  benefit  of  other 
beginners   like   yuuraclf.      Further    instruction* 


KSOTJ8H  MBCHANIO  A3H>  WORLD  OP  SCIKXCB  ;  Ko.  1,816.        JwjBM 


.  ._.,  -j-j-ag  ^,r.   ,._  *£=  :t  pre  aa^afwt;^ 

•■■-.  ?£i5.-.^-Mi---"'S.  "  -*"-■-*-■  -■  f«"~  y:u  will  now   u 

.  _ -                 -   -     ,  =ap.  •=:£  a*  -  eTirg  tie  epring 

"■ "■-.—  !  -*      , -  t  i>;  ...::   ^i  :h»  :-mp*ri£g.     1>; 


*OBt  I  OeWtWowd, 

4u 


S*^  -;■:  ;.-V 


it  eool.     Before  going  I 

*;*-*   *?»;-.-:  ;.t   :;e   ;-.-;■:■»•  l^  -....--,:-■;.'  rive-.Mg  ;'-.-  spring  on  the  key.  try 

'J3"*-  *?*  fc"   ?   **  ~¥  't'-'r'J^-  a  Tije  .:  a  pair -.?  p.i-rs,  pla:-e  :;  between  tht  jaim 

;.  tx^eesi  j«  =.:a.     .  i^*.  '.,;  :;-  £.••.:?  preteuETil  spring  is  straight,  then  if  it  come 

".-V.*  KTt*   ~  :—  ?=-•-  -«:  anil^t  ■£  kat»  it  it  ill  right.    Htwieofii 

"-     "      *-r-     W-     VJ"J-      *.l^-  W.:;.!s;s*bKtaiiO    bard     It    will  break.       Il_ 

"**^'«-  »i— ^  .-■>"■**-  ;-  -  •  '•--■■■  ti-.ier  artvjicij  un  r.urself  trouble.     I  know 
"                 .s.*r  r*?:pr-.-  .,«  J=:T  -Ee  weytoherden 


=■=-=-■  Py.v 


AH  110  CHI 


"save  =iade  goal  spring!  Iron  b 

■  answers  jmt  u  well.    Both 

••=■■*  !"e»"  :  I-.  »  ■..-;;■  ij(.-=s-  ijjvtr  setm  ;u  lore  the  elasticity  giren  to 
!«.. -..8  KKiKiw^  ibem  -.j  hammering  after  a  year  or  two.  Let  ma 
J.  k.  P.  ajeatiM  UUI  email  screws  are  far  bitter  then 
1b  Cac-oic bar -Fra huh.  rivets  for  instrument  keyi 
-  g»i  s-aca  ',1  saving  great  bother  getting  oot  rit 
■•V  »'-■'---/-«-. .  Tse)  «»■.  w.,  of  -,bw:oiB(  it  it  ;«s;s;.l-Typ«  Metal— Biemutb  ii  sometimes 
*7  LiEr=_£f  .-••a-j--.it  trjsfu  wi'l  p.entr  of  tap  ^id  in  type  metal,  bat  not  Tery  often.  Your  pro- 
Jt-"-"~  AM«  Hf.tl.      jwuJ  extracting  bismnth  from  the  alloy  it  fal]*- 

xnbeir  Frame-—    eiona ;  the  white  mut  which  wu  obtained  it  dd 

i  lead  chloride,  which " 

i  (1   part  in  83  of   wa'er),  bnt  it  scarcely 

■McUBf  tmb  kMttin.'.n  habit*.     The  wood- ;  **"-u "  ■"  — ,J  —  —     '',""' : ■■---- 

lpueeit  fefar-.srhe  bit  -J  load  with  them.    They. 

nee  V.  in  r-i  a-,  cauktt-plasee  for  tbii   p-.int  of    it  being  then  practically  : 
«i..ty.  prise  'Jte  pemy.  Eos*,     j  «id,  however,  dissolve* 

^UTTl.;— OalTulaedlron  Sooflnr—  I  would 


'  Iki  E  Principally  for  platen,  latam  |. 
Hun.  Callitru  quadrivel™ :  nasta;  xjj-u 
feres:  habitat,  8.  Europe.  Prwptnaa .  be, 
Uon.  Cvaipoeition:  A  IMPa,pa|tj*V( 
gum  juniper ;  it  resemble*  inwi:  a  ^pwea 
bnt  the  t*art  are  longer  and  the  B4safl^2 
Uaea  :  Varniih.  Wiaeauit.-Ba.  iq, 
wellia  t peeiet ;  nat.  order,  .1  mjiidu .  i4fca 
India.  Uotnpoaitiou  :  li  mo,  reoa,  Ed  r^5J 
Ceei  I  Medicinally  in  ltni»rrhm,(!tR.in9Bm> 
ptyiii.  Trijitmlh.—  Bot.toane.ABnp,,^ 
nat,  order,  Legnminfies;  habhlt,  iia  ^ 
Preparation  :  Xataral  eindatiaL  "  i  jim 
Tngicinthin  and  haianrin.  C*>:PtoHe> 
cally  and  by  ahoemakan.  Jnnuiiv.— nxne, 
Durena  ammoniacnm  ;  nat.  udtr.  Caklni 
habiut,  Pnnjaub,  Preparation :  Inpfl 
natnral  eindation.  Comporitioo :  Gn,a| 
Tolatjla  oil;  unlike  aaifatida,  it  exaeii 
■nlphnr.  Utte:  McdiomaUy  at 
"         rent  *  Jiafalida.— Bnt     i 


l-TFftad-y 


-Wood -lice  tl 


■j.     The  wood- ;  wit 


water — 'be  f'.nwr  prtf 
eerr>.  i-.t  ceetrty ;  a  t 
beuteiaL 


rred.      C^al-tar  will  pre 
Tinkling   of   itnd  it  alto 
W.  D.  V. 

leote  of  the  Heart. 


.a  will  c 


.__   heart 
hurried  and 


v,  beat  rery  il'.wly 

•evxt  brtathi  will  'pir.ken  the  heart' 

with  nerr'jOt  people,  and  the  mere 
UM  that  yonr  pulee  it  beating  quickly  will  wime- 
Uc«  'imek-ntfae  pnlte  by  I'i  or  lii  puliation!  in  a 
■  iaut*.  S.  Hi 


T^e    / 


•;.]-The  1 


of  the  Heart.— 


n-m- 


aflect  the  ffjuenny  of  the  heart-beat. 
impoMiMe    to    judge    correotly  .  _    .    .. 

raepiraf.ry  moyemenli.  The  act  of  axing  the 
attention  being  generally  "ufliiient  tn modify  them. 
One  beat  of  lb*  heart  would  be  iatolEL-ient  - 
bedttaad  in  motion,  but  tbeoontfnuoaeequi 
beating  would  probably  be  luttiuicnt  Ui  d  _ 
therefore  think  the  tapping  wai  eauaed  by  the 
rfajthininal  beating  of  the  heart,  hut  **"-"  "- 
apparent  diServneea  of  rate  obierved  w< 
■ULolicci  irregularity  Uf  -  "      *  ' 


•     th': 


e  of  ii 


ucted. 


:iently  oxygenated   bluod 
re  eentrei  and  lead 


(to  tl 


Th. 


i  bobbin  of  wire  thi 
the  magnet.    I'i 
•■■id  your  ourrcnt 
through  the  c-i" 
lb.'  magtiPl)  bankwarda  and  fo. 

'• .'     '   l»t      0      '. 

rnvihine  nliiiuid  light  well  n  lolim 


;<;Vi'«'!.|  BepKlrlnw  VluU.-To  unite  iter 
■pringi,  take  ■•una  C'iiiiiiioii  m  winu;  neeillel  ul 
[;/'.[*r  mxt,  pan  them  alowly,  on»  at  »  time 
U.r.<igli  lb>  flame  of  ■  ipirit  lamp  till  they  an:  ul 
a  fit-  bio.,  liave  a  minute  to  rami,  limy  (■:m  tn<-c 
\*  b'.(*'J.  I  l.t  apringa  an-  made  f  mm  old  wati-h 
•("  '"'If.  »'•■'  'be  Iruijor  nan  bi  nducnil  by  hratiiif 
a  u.',«i' tit  »•'  iila>:«  riiinire'l,  until  thn  violet 
tyv.».«a  gc.mi.1.  blue;  but  ouo  tbioibl  nlwuyi 
ua>    <i.i,f.ga    u    hard    in    pruilinable.     " 


ml  la 


it  epalr  I  ii  ir  Flute.-- 


..Id  .11... 


'!■•■•■*.• 


".'. 

■A  a  r-HMi 

olal 

iao.1. 

•/;■; 

r  Hi 

baud  the 

.I.T., 

,liii«al.>:nl 

1 

rrkri   and 

f.illoa 

.         1 

Iii^.a 

I"* 

■■her 

i.t.ij.rui, 

tl  eapecially  thi 

.  Id,  however,  dueoliee  it  readily.  The  two  teati 
deaeribtd  (HJj  and  redaction)  are  both  teat*  for 
lead  and  biamath.  The  following  proceaa  will  be 
the  beat:—  Break  up  the  metal  and  boil  it  with 
nitric  acid,  which  will  diaaolve  the  lead,  biianth, 
4c  ,  and  leave  the  tin  and  antimony  (if  any)  it  a 
white  powder  (metaatannia  acid,  H-SrijO,,,  4aqn 
and  metantimunic  acid,  HSbO,) ;  ti'lter  into  an 
evaporating  dieh,  and  evaporate  the  exceeaot  nitric 
acid.  The  aolntion  it  now  to  be  poured  into  a 
large  quantity  of  diatillad  water,  when  a  precipitate 
of  baaic  biamuth  nitrate  will  be  thrown  down  ;  tbie 
may  l<e  dieeolred  in  a  little  diluted  UNO,  and 
tttted  thnt:-H.H,  a  black  precipitate;  KI,  a 
brown  precipitate,  toluble  in  exceaa  ;  and  K,CrO„ 
it  yellow  precipitate,  eoluble  in  dilute  UNO,.  The 
iodide  itaction  it  a  very  good  one. 


..&!; 


Anoompnrdmentn    on  toe)  Bacji 


,  or  in  another  key  to  that  which  the; 
i»nce ;    it    followa,    therefure,  that    your  chorda 
mat  be  in  accordance. 

W.  I'ekren -Haycock. 
[i!S787.]  — Onm»    and    Ones    Heelne.  — '■''.  . 
")WiArH(i,theunIyonpoftheieri«afnqnlr(d  about 
'hioh  ia  a  true  gum  and  ailectt'd  by  water,  la  the 
_  .,___  .  c  _    '--t  known  a*  Aatragalua 


It    i 


irr&l   proper' 

ducaof  the. 


«ly   r 


mblea 


rablc   i 


and  r~     ' 

h:ir.l. 


fronti 

\hiet  exoclsa,  Pinoa  abiea,  or  aprucc 
both  naturally  and  on  puncturo  or 
id  exciiiim  of  the  bark ;  exitta  in  two  forms-  ~ 
eara,  when  it  ia  known  aaThua,  or  Olibanum,  a 
n  large  irregular  lamps  (inosnte),  insoluble 
rater,  rami  pie  tely  soluble  in  alcohol.  It  consist*  ._ 
wo  r.-tiria    united    by  oil  uf    turpentine.     It   is 

.nd  diuretic.     Externally  it  ia  a  rubufjcii-nt,  and 
ntera   into  the   composition    of    many    plasters. 
Ithua  oopallinum,  one  of  the  hardeit 
taoluble  of  retina,  makes  the  best  and 
t  uf  varnishea,  with  the  aid  uf  turpentine  aa 

'arntab  and  hneat  hard  lacquer.     Jfaific  i*  a 
extracted  from  the  trunk  and  bianehes  of 
atacia  lentiacus  by  incision.     The  tree  grows 
Iitvant,  especially  the  island  uf  Chios;  con- 
sist! uf  two  resins  ;  one  is  soluble  in  dilute  alcohol, 
the  other   ia  not.     Ituth   are   soluble   in   absolnta 
alcohol,  ether,  and  turpi ;  used  in  making  varnishes 
and  aa  a  Htupping  for  carious  teeth.     Sawl.irach  is 
obtained    from    a   fir-tree  known    aa  Thuji,  and 
'oaely    reaemblea    frankincense    in    general   pro- 
Arties.     Atnfutidii,  from    the    root*  of  Ferula 
afiulida,  a  Tertian  plant,  and  jinaauntae,  from 
or.  ma  ammoniacum,    both   valuable    medininea, 
the    former  aa  an  antispasmodic,  the  latter  aa  a 
valuable  expeetorauU  S.  UOI'TOSE. 

[ii."i7«7.]—  Qumaand  Gum  Reeiue—  \ttttic— 
lt..tanii-.il  source,  1'ietaeia  Lestiaeua :  natural 
or.liT,  Anacanliai'ie;  habitat,  S.  Kurope,  Africa. 
Preparation  :  The  bark  is  cut  units. way*,  the  maatic 
ibetiexndea.  In  the  island  of  Seio  this  operation 
ia  iwrfi.r.iied  in  August  and  September.  Uumpoai- 
"  -:  IHiper  cent,  renia  a.iluble  iu  alcohol,  H  per 
.  insoluble  in  alcohol,  and  1  per  oent.  volatiti 
IT.ra  i  Kuiptoyed  h^-  dentists,  fur  varnish,  and 
masticatory.  '*— 
lanitm.,:  H.- 


asafietida ;  nat.ord.   , 

S"  inb.  Preparation  :  Exudation. 
urn,  resin,  volatile  oil,  and  tnlpni 
dioinally,  anti-apaamodic.  Pars 
nowri  nader  the  name  of  "  hing  "  in  Baisj;^ 


he  impart  by  "*ingra." 


PHEDGEICK  DlTt 


ff.J737.]-Oo.msj  a.nd  lleadni. 
fatly  desoribed  in  oar  pages)  toot 
Copal  ia  diatinglahed  in  comment  i  . 
ind  "  Eaat  Indian  " ;  the  latter  is  sold  in  Ea* 
u"Gnm  Anime.  '  It  ocoun  of  allshadtialii 
between  pal*  grten  and  deep  yellow.    I 

the  Indian  mark. 


nort  choice  lamps i  sold  at '' mxr" 
larkets,  for  working  into  beak;t 
o  brittle  that  it  toon" end.  ixhaa 


On  the  Malabsr  Cat 
Vateria   Indies  (a  ataUlj   t 

Diptarocarpeae)     supplie*     tL._    

freah  it  ia  utilised  at "  pine  Tarnish,''  ekegW 
is  dissolved  in  drying  oil  by  gentle  heaL  k| 
addition  of  a  little  camphor,  this  ruin  will  si 
iet  alcohol,  forming  a  good  apirit  varnish.  W 
wore  made  by  tbe  native*,  burning  briarctli.' 
little  amoke,  perfuming  the  air,  and  contuaf 
wick  without  anufSng ;  but  that  wisloaji 
"  African  copal  "  of  the  beet  quality  it  b* 
*  fosailiaed  condition,  and  ia  dug  no 
earth.  "  Htnunes  copal"  is  prodnsid  ■/ 
South  American  forest  tree,  H.  Cms 
liekly 


Tbe    : 


■    the 


tht    "true    copal    resin"    waa    obtained  *T 
Benaatre  finding  a  Sower  of    If  j-inenn  intt 
in  a  polished  and  transparent  fragmsnt  of  It* 
duct.     It  it  frequently  adulterated   w.tl 
It  is  readily  detected  by  tbe  difference  of  »a 
in  alcohol.     In  this  Huid,  too,  the  airfasrel 
buraimes  adhetive    and     toft,  by  which 
tingniihed  from  "  amber.''  which  doe*  I 
In  tbe  least  in  alcohol.     Copal  ia  difficult!}1' 
in  alcohol,  ether,  and  the  essential  oils:  itii** 
in  alkalies,  forma  tnnnin  with 
insoluble  in  fixed  oil  i  by  mean, 
turpentine    copal    ia   disaolrtd    ._  .r—  -       . 
-oftened  by  heat  is  taken  an  by  the  oils.    Tkii 
of  thlt  resin  it  exclusively  for  the  pre 
varoieh**,  for  which    it    ii    chiefly  e 
aoeonnt    of    ita    brilliancy,    hardness, 
pare  tiny.     Hate    f'rauthii.'/:--f.—VTom 
ages  incense  ha*  been  used  in  religions 
the  prndnct  of  two  different  treee  in  tL-  _- 
urder  — "  Terebinth sr»a?."'    Arabian  tnJ  W* 
Of  the    former    I    kn..w    nothing;  tht  Ij0t»| 
fielded    abundantly    by    Itoawellia  tl 

SJiS 


(f  ner.tbe  Amyria,  prodacinctte*]* 
dellinm  of  Dioscorides.  ,:KutIj* 
is  the  r.mmercial  desijnstin  ■" 
win,  sold  cheap  in  even  li;i»  « 

Eaat,  in  dens*,  opaque,  brittltaatl 
Iterated  .if  latt  year*  witb  divine"" 
incea.    It  is  much  emplored  t°"F 


::» 


d  the  dooi 

opaque,  greenish, 
and  rtaiuous,  rap 
plate.    It  i*  one  of  the  most  hAliar  "• 
with  whiob   I  am  acquainted,  eithe"  ""[j 
cattle.     Afartbing't  worth  it  sold  lO»  £"■  " 
to  meet  tht  requirement*  of  a  pool  out  »' 
favourite  fiux  with  linwurkan,  for  ehwp'ff 
Ioftenn«edit,th*od..ur  l-ln. an ■Wka**'^ 


iaino 


ertcd 


uduur  bring  in  deht»»*K 

is  bee.,   rapidly  HP"*-,, 
from    JiT*  and  i<"^*Z 


yed  by 

'rrL; 


...l.ll.llM 


mil  stem.  Conpotitiim ; 
,1,,.,1,-l.t.n.  Ua«:  for 
lln.  a. .on*,  Pinnspalua- 
;m  ;  iiihiLat,;*.  Europe, 
turpentine  ul  oleo-rtsin. 


1  believe  uf  tbe  11. C.  Chu 
■imiifariif/i  is  produced  by 
" illitrlx  qmdri    '"' 
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yellow,  brilliant,  transparent,  ana  limpid;  poultry  in  gastric  disorder.,  and  oonjider  it  .hoald  exposure  to  the  air,  about  one-quarter  crvatallise. 

under    the    teeth     Burns   with    a   clear  find  a  place  in  every  veterinary  chest.          Eos.  or  congeals  from  the  more  fluid  portions,  the  solid 

»*J!?     ILJm.S^J  ««   wlV/.  ^.  S  [65791.]-An*le  Bin*a.-When  I  have  made  portion  is  separated  from  the  fluid  oil  and  put  into 

1    .i'sJSi?  kl?..™£     J!La    il    yiiitJ?  model  bo*3rs  l  ha™  nofc  UMd  rinS«»  bQt  flanged  the  barrels.  The  head  of  a  whale  64ft.  in  length  yields 

L^nri ^wiy™!^!!?i  i„™  An   i  «  ™™f»  tubes  and  P^*«b  whion  »  much  easier  and  saves  a  on  an  average  25  barrels  of  solid  spermaceti  and 

-Ji^i,/^  wderei'.Sum. °alle;L.po£n??'  lot  of  rivets  andf  joints.    The  best  plan,  perhaps,  to  75  to  100  barrels  of  fluid  oil.    When  brought  to 

SLiSi  .;I?m«!?^lSg  ZSS*  JS?         S  make  rin88  would  be  to  mak*  aQ  ordinary  ringVsay  England  the  spermaceti  has  not  a  white,  shining, 

L   '?V^ uT ry  °f the  P*"04-  ?VTca;£*  2in.  wideband  place  on  a  mandrel  lin.  wide  in  the  "Iky  appearance,  but  a  yellowish  colour/owing  to 

yielded  by  four  lej^inous  shrubs :  the  Uth      then      in  down  eaoh  iide  and  oat  in  two.  the  presence  of  some  oil.    To  separate  this  ft  is 

?!  '  ^gr!Sm  S  2  ^?.??L  *?  n™A*  You  mav  also  manage  it  with  a  wooden  mallet.  filtered,  pressed,  and  subjected  to  various  opera- 
te, of  Crete :  and  A.  anstatus,  of  Cyprus.  Briai^i  *  T.  a  tions.  When  perfectly  pure  it  is  known  as  oetine, 
t*m  bruwflA  ?r««dilv  on  thin  nnmtroiu  familv.  :.*.: ±  rf   «    *\  *  1  j  t    i ..             ,     ..        ..     ' 


t»a  browse  greedily  on  this  numerous  family, 

unt  on 

cnay  have 

rut,  of    Asia  Minor,  furnishes  the  largest   satisfactory. 

ti  in  commerce.  The  gum  exudes,  during  the    oast  ring  '   * 


le  greeauy  on  wis  numerous  xarniiy,  consisting  of  Cr  H^O-  and  belonging  to  the  ethy- 

the  Himalayas   and  elsewhere,  this       [fao792.]~Grrammel>yiiamo.-Wire  armatures,  icne  group.    S^rmaoeti  possesses  the  properties 

e  been  so  named  by  the  old  Greeks,   aa  I  have  on  many  occasions  stated,  are  rarely  common  to  fatty  matters.    It  is  bland  and  demul- 

a...  xr * u..  *u.    -_*..,.  ^  Except  for  the  matter  of  heating,  a  cent,  with  considerable  nutritive  qualities  when 

is  better  ;  best  of  all,  laminated  cog  rings,  taken  internally.    It  wai  formerly  muoh  used  iu 


as  2 j  parts  gum-arabic.     An  old  analysis  sent  arrangement  militates  against  the  best  results.  in  the  manufacture  of  candles.    Paraffin  is  largely 

B8  tragacanth  to  consist  of  57  parts  of  gum  I  should  strongly  advise  you  to  change  your  present  replacing  it                                       8   BOTTONK. 

3ling    gum-arabio,   and    43    of  a  prinoiple  F.M.'s  for  a  single  pair  of  stouter  ones  in  wrought  * 

baasorine,  a  scaly  mass  of  dirty  white  appear-  iron.    Wind  these  with  121b.  No.  22;  connect  up  ^— 

-eadily  reduced  to  powder,  insoluble  in  oold  in  shunt  with  the  brushes,  when  yon  should  get 

i" nl"»}h£  i5i£!!!h&  *^f;"lnn^f.°i^ hZ  %mV°nt c«r<mt to» light '£  i0o-p;  1["mp' o£ ab0?n  USB WJL  AND  SCIENTIFIC  NOTES 

1  or  ether,  dissolving  freely  in  alkalies  or  20  ohms  oold  resistance— that  is  to  aay,  you  will  

tie  acid.    This  gum  is  used  medicinally  in  get  6  amperes,  at  20  to  25  volts  pressure,  at  about  *** 

ions,  lozenges,  and  styptic  powders ;  in  the  2,500  revs,  per  minute.                     8.  Bottoxe.  Poisonous]  Nature  of  Animal  Exhalations. 

■  an  ingredient  in  dye-stuffs,  besides  glazes 

licoes  and  silks.    The  large  and  f  r< 

ions  legion  of  Umbellifera,  nearly  i.uuu  in  nn~ ^T'  "£ "„™l«k«i«  ~YS  ~i~u„ \~d~~r  ~i~Tul  ine  evilB  or  overorowumg  and  Dad  ventilation  being 

E?r,   also   contain    some  nearly-related  indi-  EhJ?H£   maorocephalns,    an    inhabitant  of  the  chiefl    attribttUble  to  ,£e  devitalUing  influence  of 

.s.of  great  value  to  the  physician,  as  Opoponax,  fj^1^0?!?:.,?  !"?♦ '£!J^  a  contaminated  atmosphere.    Dr.  Brown-S*quard 

enum,  Ammoniacum,  Anethum,  GalbVnnm  Jln?2rml  ^"H! tu  '       ° ■        »n  water,  does  not  ba§  betn  itodying  very  carefully  the  materiaTsub- 

m,  and  Asaf  cetida.    I  will  onlydescribe  the  ^^1WFA^^-"^pR™^?llfor  stances  on  whfch  iepends  the  poisonous  nature  of 

rngs  requested  by  u Prinoipia."    Gum  Am-  omtm«nt8-                            UREDLKICK  DAMS.  prc-breathed  air.    It  has  been  known  for  along 

cum  is  obtained  by  making  incisions  in  the       T65794.J — Spermaceti — Is   a   concrete,   fatty  time  that,  besides  carbonio-acid   ga?,  the  expired 

na  A.    It  occurs  in  two  forms — voluminous  substance  of  a  pearly  white  colour,  obtained,  mixed  air  contains  small  quantities  of   very  powerful 

a  of  yellowish  colour,  including  white  almond-  with  the  oil,  from  the  head  of  the  sperm  whale.  It  poisons,  to  which  chiefly  the  unpleasantness  of  a 

ears,  the  whole  of   plastic  consistence,  and  is  separated  from  the  oil  by  filtration  and  pressure  stuffy  atmosphere  is  due ;  the  effect  of  the  poison 

mpure ;  secondly,  in  tears  of  irregular  form,  and  afterwards  purified,  and  consists  of  nearly  pure  on  the  brain  whioh  is  supplied  with  contaminated 

or  yellowish,  opaque,  rather  solid,  aggluti-  oetyl  palmitate.     It   is  insoluble  in  cold  spirit,  blood  is  to  depress  and  even  to  pervert  its  activity, 

or  distinct,  compact,  brittle,  of  glassy  frao-  soluble  in  ether  and   chloroform.    The  melting  Dr.  Brown-Sequard  has  devised  an  apparatus  for 

tree  from  impurities,  odour  faint  and  peculiar,  point  is  from  1009  to  120^  F.,  and  it  is  employed  condensing  the  vaporous  part  of  the  breath  of  ani- 

aweetish    and    then    bitter.     Braoonnot's  for  making  ointments  and  cerates.  mala,  and  he  finds  the  liquid  so  obtained  to  be  power- 

lyaiB  "  states  100  parts  to  contain — gum  18,                                                           W.  E.  Poy D.  fully  poisonous  even  when  obtained  from  animals 


«nuu  ,    «u*u,  vwmmxiy    iu  B*unui«iuK  pat  into  hair  bags  and  pressed  between  plates  of  r  "■#  »wtS       i-r™««»  un  aiau  j  iMw 

«.    The  whole  supply  comes  from  the  dry,  fron  in  a  ^ew  press  until  it  becomes  hard  and  face  of  the  body  grows  oold,  and  the  pulse-rate  ii 

ltin'  °£   Pk  ni?  «        *fmr  ?f  *£*!  b°tl1  *>«tUe.    It  is  then  broken  in  pieces  and  thrown  ^ened.     Mioro-o™nisms   do   not    exisrtin 

this  gum  abundantly.    . Wo*. <i? -that  gum  ^  ^      wate      where  ifc  ^   End  th    im_  expired  breadth,  and,  besides,  the  liquid  remains 

with  the  evil  odour,  long  known  in  Europe  as          iti       rfgi       to»  the        f              '  Bkimmed  off.  after  boding  as  poisonous  as  before.    It  is  quite 

lis  Dung  -arrives    annually  in  N.   India  ifter  being  cooled  and  separated  from  the  water,  POMible  that  a  man  excretes  from  his  lun«  and 

the  caravans  from  Herat,  BelooohuUn,  and  it  ^      t  ^  fre§h       ^ ,       x        ^^       and   »  skin  in  twenty-four  hours  more  poison,  thougn  in  a 

Iindoo  Kosh,  it.  habitat  being  at  7,000ft.  weakFiye  0f  potash  added  to  it  by  degrees     This  more  diluted  forimthan  a  snake  manufactures  in 

bion,  where,  in  the  proper  season,  the  growing  ^  0/the  ^oe„  s   thrico  ^^  \fter  wbich  the  ■ame  time.    fir.   Brown-Sequard  also  proves 

°f  t'ueTJ^  *re  .2°^    a  #mi^y  2UT  the   whole    is  poured   into   coolers;   where    the  that  this  vitiated  air  is  sneoially  harmful  to  «m- 

»,  which  dries  rapidly  into  a  fptid L  pasty,  ip€rmaceti  concretes  into  a 

^and  pungent  mass.    AsafcBtidais  difconldy  £^    Iu         ifio  u 

ed  to  powder    unless   triturated  with  carb.  12(f  p    and  £mo  F  it  / 

mia.     branded     analysis    gives    974  parts  fa  ^'.j^o!    etb#r   and 

»tida  contain-resin,472;gum,  194;  volatile  concretes  again  as  the  fluids  cool.    By  oxidation  by  l™'   ™luw*    ™™»  "  P 

6;    resmoid  matter    16;  tragacanth,  64;  re-  nitrio  ftoi/it     i#Wi  %  {          quantity  of  succinic  «urroundings.-£ancrt. 

tT  !  w  C?I    *;  !5    ur  anr-  WaIer ;  f1!6!1  *°  aoid.    It  is  saponified  with  great  difficulty.    It  has  Trebiaond  Anohoviea.-The  British  Consul 

J'    ''a  l\     V-      V«    a         PV??%  £  a  composition  of-Carbon,  79  9;  hydrogen,  136;  at  Trebizond,  in  a  report  just  published,  states  that 

d  and  to  water,  and  affords  essential  oil  by              *  6.5     totol  1000.    Spermaceti  is  demulcent  in  fisheries  aiohovies  stand  out  prominently  a.  the 

i*i.0 Dl.         *  2\T^^Jn        -^tr<?«  n  and  emollient    It  is  used  in  dysentery  and  irrita-  speciality  of  Trebizond.    They  are  sold  at  Is.  2d. 

less  mawes  of  waxy  consistence   with  small  ti         f  th    ^^^^j  ^^                    ClRCE<  t£e  owt>  M  food  for  the  lndig6nt  and  manure  to 

larent  brittle  and  white  tears.    The  fracture                                        *  tUtx    --in-.*^-      mLa    u«„i.    j„»j„«    *k-  a.*i;«i. 

eons;  at  first  white  and  passing  to  red  by       [65794. ]-Spermaoeti-is     a   fatty   substance  **1^??£T'     ™  JSw.-  w^S??ll«h-^3SS 

•t  with  the  air,  a.  propert/di.tin'pnhing  &  which  occur,  in  certain  caviUes  in  the  head  of  the  ^^  rftkjj^^                              abundan^ 

ill  other  gum  resins.    A  more  valuable  kind  sperm  whale.    During  the  life  of  the  animal  it  "J*  ™ ™  i!« -tw i  ♦!  ~I™.J5.  i««^  nimTllfii*}* 

tetimes  met  with  in  India,   though  rarely,  appears  to  be  kept  in  solution  in  the  sperm  oil,  but  J ^™yj£  ""i  ^nP ^^1^^/' "f^ 

^mmandsahigh  price  from  ready  purchased  separate,  out  in  the  solid  form  after  death.    It  is  a  S?l2hln2L  .fct  ^fl^A^  Ind  ^In^^i 

in  tears,  or%emi-transparent  granulations,  wfiite,    somewhat    brittle,    solid,  neutral    to  test  *S,£wh^^^ 

xt,m  all  'impurities,  anof  of   mSst  powerful  papers,   inodorous,    and  almost  tasteless ;  Rpecific  g^Jtry.  The  Pnrsuit  *ffV^*»*J™~g^ 

European  druggists    value   thU    kind  as  gravity  -931   at  15'  Centigrade.    The  chief  con-  S^fJ&^^J'&^i^ 

■readily  reduced  to  powder.    Medical  Uses.—  stituent  of  spermacet' 

frtida  is  a  powerfully  carminative  and  stimu-  the   composition  " 


»ic.  devoid  of  acrid  and  irritating  properties.  On  boiling  for  some  time  with  caustic  potash,  it  is  "  ^ V«  CShwL^a  \Z*  fnr  ^hinlXin 

duces  a  sensation  of  heat  and  ino?easeTseore-  decomposed  in  the  usual  way,  yielding  oetyl  alcohol  C?"  ™  thT°t  n^^"h^  "Si  Mr   ^l7rS 

in    the    alimentary  canal,  with    eructation,  and  potassium  palmitate-  S  frSSf V  ™i?XJSjS flS ,  «^^^h!^£d 

ache  andgiddiness^are  ofte'n  experienced  and  O.H.O.H.A  +  KHO-  C,UttHO  +  KC^H,^,.  ^^^bi^ndd^^^ 

unary  organs  are  sometimes  affected.    It  is  ,,_*_,_,.,. ,.A A_„. ..t .  .  .     .i .«j  .i.«  :„  „^u i. :„,.  *rt  *uA  «5_ 


tin  case  or  D"roie  or  asaiceuaa  in  powder  w>        "  '  *—  .    .     _£____ j  i«:..„.wj  «.k-  .m/>nVf  «*  *kA  iA,„ 

he  overloaded  stomach  in  digesting  the  large  [6579 1.] -Spermaceti- Also  called  cstaceum,  to  ^  "^  ^^^  *•  amount  of  the  loan, 

s  of  vegetable  food  swallowed  by   each  in-  a  fatty  matter  obtained  from  the  whale  known  as       Bnffineera*  Catalogue.— From  Bell's  Asbestos 

lal   at   the    chief   meal   of    mid-day.    The  Physeter  maorocephalus,  which  is  generally  met  Co.,  Limited,  we  have  received  a  neatly  got-up 

mmedanc,    too,  enjoy  a  minute   addition  of  with  in  the  South  Seas,  but  occasionally  also  upon  catalogue  of  their  Engineers'  Stores  Department! 

feidi  to  their  wonderful  meat  dishes, and  in  the  the  coast  of  Greenland.    The  spermaceti  occurs  which  can  be  carried  in  the  pocket  without  inoon- 

of  years    I   brought  myself   to   like  it  on  chiefly  in  the  head.    Daring  life  it  is  in  a  fluid  venience.    It  contains  a  large  number  of  illustra- 

on*  of   hospitable   entertainment.    I   have  state,  and  on  the  head  being  opened  the  sperma-  tions  of  machines  and  tools,  and  will    often  M 

it,  too,  as  a  medicine  for  man,  animals,  and  ceti  ha.  the  appearance  of  a  clear  white  oil.    On  found  useful. 
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lot.  1.  od  a  mueh  hlnher  lersl  th*n  111 
.— P.  C.  TauMU. 

latltute  for  Llroam  Vitus.  -I  lis* 
>  isit:>.j  mlIu  number  of  epnugboeHi 
ne  !■  Id  n,„  theie  board,  hare  water  con 

taawtk*   it«nmw,Mtt*M,ti  idi 

i*.  I  urn  (boat  la  at  the  machine  wit 
?be  prttonl  boerdi  ui  undo  gf  llguut 

ipoudeut  kiudlr  t.°l  me  of  .  cheaper  woo 
•inr  Iha   unit   pnrpaee)    Tba  boar! 

— Sl'KISli  DgtRDi. 

ind  N.W.  Oompoundt.— Wooia  kid 

rl 

t,  Titan 

c?  (Si  Th*welghu  aod  dutoiballt  o 
■farchlono-aiit  Stafford.  (J)Howareth 
(rally  coneidgred  to  bo  running  now  oi 

Um  prinolpel  Bnilhih  eiproei!  enginel 
uiurnptlon  runDlaa  the  daw  (ut  Scotol 
■ii-iIum;  '."I  they  had  naperiednd  the  oi 
ui  altogether,    ad  that  nothing  but  Oum 


41  Precedent  " 


irefH 


cyola.— Us  o 


fj-L.ILhr,-.'  I-  i-lan ■■.■■i-i.     A  Utile  time  bnjl 
M'p  ■  method  or  treatment  by  Kiln',. 

dwithAmCI   so1utlou,eudtbe  parnoipol 
m  be  log  kept  la  AmCI  ?-ll.  B.,  Pontei 

polk  7uniUBi- Can  any  ol  "oan1 
iggmlona  bow  Deit  to  obtain  an  inoreeiei 

la  air  bell  (luppllod  by  a  -Ma.  pipe)    will 


■cMmedean    Boraw   Pnmp.-I 

a.iArotiliue.iHDionwpuinp.    1  beer  I 

al  to  work  at  a  apeed  si  aboul   WJ  n... 
What  height  will  um  throw  watn  10  1 

luiBnt  Village    or  Mark  at  Place 
ley clo.— Would  It   beegaliiel  tba  law  la 


(5  sain.]— Worm -eaten    Furniture. -I    b*T» 


ill  be  greu  It  Dot  prerenled.— DHK 
[•smi.J-Polariicope.— !•  l>  poiiiblo  for  a  reader 
mlent  of  otiiiBlo  ohemlatry.    I  hare  narar  had  tba  good 
dm  with  tba  mlcroewpe.    !■  Ihtre  any 


I  at 


oedintoly  my  ion  glen  (otoi  a.p.)  wee  cracked.  I  ihoald 
,e  iti«.i  to  h;er  from  eome  oaa  tba  beat  way  ta  obaerTe  Iba 

-HKLIOaTAT. 

[CSBIJ.]— Gun  Looka.— To  ■'  Ahmourbh."— Will  job 
kct  1.  or  100I1  ii'ied  In  engmrlng  gun  lock-platoi  and 
-e-«*£ 

/a-* 

tcol  iMJilhi  that  i 

eat-I  ahall  b 

.( anbitan--ei  1  I  do  not  mean  la  tun  «nso  ol  tha  com- 
dl'iolredbr  water.    I  ban  DtMfeaM I  and  Tilden.  but 

[M§ia.]— IndlrarnbberColUra.-Wiil  any  reader 

,..;..  ai..,iu,.i  i...:!., i.j  iir-i.:  ij-r  :-     I  barn  for  lama 

i_ii...  wurnlii.:  ."...  .'-■   r.:.-Lii!:..  :,;i'.„.l  ■.;„■ 

[MBIT.)— Greene- What  em  tha  propsrtln  rnqnlrod 
ITpre  (erred  "to  on'Toontn'taiug  little  or  uoTntly  aoid  !— 

[Mm9  ] -Oellnloid— I  w*nt  to  mend  an  imitation 
ortcdaMlNll  mail-*  it  ha*  ■man  b>lit  along  the  bnok,  one 
ifwhlohluacomfloff.     Would   lomo   oae   kin-lly    t-.-il  ine 

..,■  ..........■!.     J-.  ■..  •    :i  ;v.  ,.i,c   ,p  !,:.>(    :,.,.'..ri.,l. 

LZ. 

[BiHWO-Speolilo  Or*»ltr.-wm  aa-r  ot  -  oors  "  be 
Had  enough  w  glee  a  t.bla  of  the  quantlLioi  of  KHO  and 
SnHO  (reipeatlyelj)  contained  Id  .olutlooi  of  fllflurent 
leusltloF     Puti  la  gramoisi  required  aianrm. EH  J  and 

[8S9J0.J-B look  Tin  OaatlBg-a.— Will  m»  friend  ln- 

noie  iLe'caitlng  without  moltiug  II  off.lri.  S.  F. 
[Ss8j|.]-Oattlna;StanoU.Pla.te<.-Willai)anoD« 

ifrlnic  or  hankie  the  letter!  t    AI«o  the  but  inbatanoe  to 
^_cut  ibam  on.aud  tbatooli  reqalrad.— lasoaaMUs. 
[816SS.]-L»the  Attiachmoat- -Will  any  reader  da- 


lathe  bj  whleb  I  oaa  drill  a  ehaukle  or  any 


hllge.— llaitar     Bcott 


[!S?53.1  -Davelopir.— Can  i 


•  bydroxjIaoiiDe  ohlorlda  and  pyr 
[dSBfl.J-OaoIOary.— How  oid  I  dlitlagalih  glaeta 


/  -:n:i  t-mi 

■lie  plana  are  a:l  Intel  an  Jjln. 

■a  nay  at  "Dan-  werk  out 

...,-.  alL^l.r. 

md  ili  enn  he        roasss.T— Telephone  ippliinoe-  -Hulug  noticed 
:l   not  tub.  be     lhl-ilutLeli.ii.*f  >JuJ  alt..  I  .huuld   be  glad  to   k.ow  If 

thero  1.  any  iharl  ear-triioip?t  that  conld  b.  olmtlarl; 

lied.- Haiti!  op  HuaitiMU. 
[«»d.l— Wir*.— Can  any  reader  glre   the  breaking 


[tSHIf.1     Dynamo.-Tii  JtH.    Hutt 
In  ,|.,pry    UTll.   «o   thai   It  iha;i  ll^llt  le 


SOTICH  TO  SUBSCRIBERS. 

gatarelaaei  etaattfM  Ikilr  aepua  alnrt  tran  Un  araaa 
eueeel  ta  ataerr*  tkai  Uu  1hl  niutn  si  Iha  taici  lot 


I       HoUowai'i  Pillt.-Thaao  aaoellent  Tilla  eom 


CHBSS. 


;A-'-. 

T  :■          :.« 

;     m 

*:5 

•  :'.*J 

#      i 

i  3  m 

i 

f:-i 

3 

> 

m 

White  to  play  and  mate  In  U 


i.  B-Kt-t,  Aa. 

I,  P  bSJOnjos  Kl.  ■!  '. 


,— Two  Of  the-olal 


THE  Bt.  Oeorge'i  Chen 


(«}  I.  BtakaiP(a). 


ni  to  1,101  that  yon  eond 
p.q  g  becoming  Q. 


ANSWERS  TO  00RR1SF0HD1VTS. 


to'ild  !v  addrturf  (a  (**  HDirOB 


a/ it.  aWOUtH  aUoalriii",  81l7«™iid,  W.C. 
HISTB  TO  CORRiaPONDBliTa 
I.  Wrlta  on  one  (Ida  of  the  piper  anly,  and  ant  drnwtagi 
ro.  llloitratloo.  on  •eaurata  rd-OH  «'  P»P«-  »•  "*  «£" 
to  qnerla.,  and  whaa  aa.warlng  querlei  pullhannmbMi 
u  will  ai  the  title*  of  tha  qnerlce  to  whlob  the  rapllM 
refer,  t.  Koohargati  made  tur  laiertiag  letten,  qaarlaa. 
nr  ranllea  I  Letten  or  iiuoriai  aeklog  lor  addraaraa  al 
maauiaMnran  or  oorreipumlsuti,  or  where  tool*  or  other 
anlelaa  ean  be  aurohaiifd  or  replk'i  glrlng  aooh  latomu- 
llon.  cannot  aaluartedoanptaiadierlteetnanti.  I.  No 
nunetlon  aaklnir  for  educational  or  1010811(10  Information 
■  pond"",  under  coyer  to  the  Bditor,  are  not  forwarded, 
aad  the  namaa  of  oorraap.iudeuta  an  aot  glreu  to  In- 
,U- ""Attention  la  aa]>eolally  drawn  lo  Hlal  No.  -I.    Tha 

'"obuiuiag  aant 
1  anil  tnemll 

TM  lollowlu  are  tha  UltUlr,  *o..  of  ItUaJ.  »  band  up 
to  Wedneadni  a-nning.  July  11.  and  niutakaowladgad 

W    0.  PlillCt.— B.  D.  r«DDe«y.— J.  Francia,— Hypu.— 

J  R  i-W.P.  il*j».k.-«.U.  a.-lf.JS.  A.-Voo«ht. 

-Uirtit-llM-l     -Hindu  «t!i.— li    A.C.— Hratn.-   ■ 

mouth  -SiHerSsriUk'.  - i. ''-pUitl. -Robert Boolt. 


.P.    (Prauuiably  yoa  mean  oounect  aa 
a  alack,  sat  "laiKn"  tbt  former  to  tt 
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TOANSWEBED    QUERIES. 


um.   Leukine  (Jim.  p.  ni. 


Battery.  To  Mr.  E 
Routf  uur  tlw  BJgH 
PnM  matin,  til. 


nobed  Brut  Blukj,  ID. 


m  ot  Churcbei,  S)3. 
...     laetrtcal  Apparatna,  113. 

USUI.    Cirbon  Tracing*,  313. 
UM4.   Toy,  Ml. 

Mill.     Loom  Strap  Folk).  SIS. 


OTJEBIES. 


[M7(6.J— Tinnlnir  Braaa.— Would  uy  oE  "cort'' 
kindly  Inform  i>  bov  to  tin  linn  wire,  toy  the  ilmplrtt 
and  tacit  KilTinle  prow*  T— W.  T. 

[H79e.  ]  —  Proportional  Oomptu.  —  Cm    »j 

Broportloni]  eoDHUici  capable  of  dfiidlng  a  circle  lit. 
ein.dlMP.  into  from  SO  toMdJTiilonit-X.Y.Z. 

[UT1T0— FHHrrinr  Lamani-Cui  uyooa  tell 
me  i  good  way  to  kerp  lemoni !  I  Buy  thin  bj  tho  100, 
bit  Sad  ■  tint  mm;  go  mould*  before  they  arc  ill  nieL 


Eolli  the  welflbt  hy  a  ma*  to  keep  it  Iromiba  wall.   Show 
ow  to  determine  tbi  direction  lid  magnitude  ol  theprea- 


riling  machine)  ?    Usui 


i  illdei  u«  oiida  for 

.     «  held  la  place  and  the 

m  t—  COl'HTRY  HTtnOKKB. 

[IM00.]— To  Kr.  Bottone.— I  am  unking  a  dynamo. 

quintit)  iheuli  tho  uuitu»   be  wound  with,  Ud    what 
number  and  quintlty  (or  Held,  and  whit  power  mold  bo 

[«woi.j-Batel]fta«  of  Jupiter.-I  am  weal  at 
Greenwich  It'll"  TLa  lit  llSldu  ol  Jupiter  ihonld 
hare  iH).pnr«l  from  Hi  ecllpie  on  July  3  it  8b.  13m.  Si*. 
ot   ftn-enwlch  ( -V/iofii-oJ  A  In*  imc).    H*re,  therefore,  It 

lti  oboe  rTcd  reappearance  waiOh.  bom.  Jimj  time  wrong  ? 
-W.J.8.,Biroud. 
[«5B0!.:-Amorlo»n  Gallon -Doea  the   anllcn  of 

petiil  gallon,  and.  If  io,  bow  idiot  cumo  lacbei  li  con- 
tained Iur»ch7-J»cuu  IlaSNi. 

[MW3.  J- Electric  Bhock  In  Bath.  —  TO  Mr. 
but  im  ot  i  lo»  to  „ .In  iUca  effect.    Wtuld  jou  kindly 

[HUM  ]- Hecerdona  Electro-Magnet.  —  Will 
Oabiee  JJIs.,  bollaw  core  (in.   tbiak,,  wound  wltbQi.o. 


No.  SO  B.W.O.  J  How  Buy  LoeHucht 
Aim  nutelf 


n  to  develop  Iti  fall  poi 
n  the  Ltolenobo  !■  bettai 


—Edwin  Los  a. 


lilted  (t 


toed 


. feedo! 

In  ih=  market  to  tika  is  timber  (to 
deep  r  1  id  well  Hqoalnted  will 
.  .  and  Rir  wheel  lead.  Whit  I  r 
motion  to  take  in  any  thlcknaiaot  timber,  and 
i  eully  eat  u  thl  present  Hw  laoot,  and  no  Willi: 
■trailing  backwarda  to  feed  igiln.— K.  Jackson. 
[1S8C8.]— Trigonometry.- Will  fail  greatly  obliged 
oneofyonr  correspondent!  will  inpply  mi  witb  th« 


icotssuale  and  bypolhoonaolm 
ight-angltd  triauale.— vi«.— 

(I)BaieA  B=  10ft.    Ptrpi 

(3)    ..       .    =10 


(»)    „       ..     =10  „  .,    =     3i 

...raked  ont  eumpla  wouldj  be  ID  addition*!  faroer— 

[BB.07.]-I,atlio  Drlvlns-  Wheel.- 1  win',  to  n 

pattern  (or  the. bore  to  rtrlve  i  l|!u.  back-geared  la 

i  ba  tbont  (01b.  weight,  4  ipeadi  fast,  1  ilow  apeed,  I 

nt  band,  131ln.  ilium.    Fall  particular!,  with  a  rketc 

.  MafMa,  and  dimension*,  aa  au  aoglnaarlng  friend 

promlied   to  ceit  and  fit  tha  lithe   pattern)   for  m 

aluanuik  Ball. 

[S18C8.)— Booth.— I  am  one  of'thoea  unfortunate 

tldoaliwllh  awkward  (cat,  ud  cannot  get  a  pair  of 


,11-JE.t    UiittJtM 


mgologbadr   ir »,  w 


gine.  Sin.  bora.  tin.  atrokr,  rijwBnl  lUa.  to 
oorad.  Alao  plenty  o(  •team  at  Silb.  to  *:i.. 
te  Oramm  a  dynamo  bad  I  bftt*r  maka  f  or  anch  aa 


rould  II  light  direst  1— A.  F. 
[MB17.]-Latha  Control— Will  «m  or.*  kladlih, 
amoTlng  tb«m  from  tba  poppir  and  ehuck  >    Aim  t» 
■at  tool  and  Ions  o(  out  tar  to  mint  }  rod!  of  Mttaii 


M    kindly  let 

rum] 

-Drill tatiMnn  Pfywrtar  f.tl 

Pollinb* 

[65810] 

-OraaalDB  Planoaj.— Can  an 

r  ml  lent. 

bot  dirtj  and  qnlta 

["tflai.]-Tel»«T»pllT— Can  any  reHer  Infora  a 

.ay  iwitcli,  to  ba  pnt  to  lafl  for  aendlng  and  to  r^Mht 
aoeirlng?    I  may  alaomeotion  that  1  Ban  an  cardjav 

.lead  ol  return  wire.    A  iketoh  would  Btaatly  otllfL- 

C.J.  C,  Talegntphiit. 
[(BBSS,] -  C arlabad— I    havo    bean  advlatl  kj  at 
lotor  touke  tbi  water)  atCarlitnd.    Caaaayol  "ra* 
ire  ma  any  Information  retail  re  to  thl!  wataringnaail 
i  there  any  book  pnbllitiad  abont  It,  aad  wbleb  >•  tatbal 

Cirlitml  who  can  apeak  Jfnglitli. 


11  ba  *ary  u» 


ArtlaU'  K odamaaT  Wiu 


[013».]— Photo.    Holarglnif.  —  Will    a>9:  I 


and  bootmikera 


io  read  the  "  K.  At."  thiro  m 


a  many  lait    tba  pit 


.    Whw 


will 


_J«rU»bUaL , , .       ... 

ripeclally  If  be  rnldei  In  London  or  Ita  raburba.  Pint  of 
all,  wa  want  a  hut  maker  who  will  make  a  kit  exactly 
tha  ihipo  of  tba  foot.  Mj  foot,  for  Itiitanca  belott  an 
1_  „,  Portia  the  )hapaof  Fig.  l,In  plan,  when  trued 

floor  bj  ■  pencil,  and  my  weight  on  the  loot.  Pic. 

■en  at  tide  of  gnat  to*.  Tha  ordinary  bootmaker 
will  look  attbla  when  1  explain,  and  my  all  right,  hut 
nuke)  tip  the  material)  ovar  a  but  tha  abapo  ol  tba  dotted 
llnaa  In  Vlga.  1  and  S.  By  tbi)  ltueaaily  aeen  that  afiei 
tbi  boot  la  OnlnhcJ  tba  loot  baa  to  accommodate  Itull  to 
It,  wbtob antill) a  lot  it  >offer logon  aome,  li  thacania  of 

and  bunloni  to  all.    1  expect  tba  bootmakcri  will 
an  my  Idea. bnt  I  would  uk  how  a. foot  tbcihope 


FlC  ;. 

the  screen,  bnt  what  I  not  to  kxca  k 
i7i"MBU  from  i  to  1-platB  aeiratiTct  direct.— PuotA 
[aims.]— Abba  Condanier  for  KloToaooea~I 


j  &.II,  and  can  be  SMrmlnuIy  II 


ip   thlOQ.. 


Off  a  I  Is  Fig.  I. 


where  the  dotted  lluei  cioaa  lo  Fig.  1, 

■     !d  in  Pig.  3.  in  lorni  lostincu  urn 

ven.    Tliii  would  enable  Iba  wear 

out,  by  eulcg  thl  lace) ;  a.  it  pr.ie 


[«i"in.i-  ailaa  Lapham.-  In  whit  ro 
I?Shii.;-cieanlnirBkoJlB.— Whatli 


[eia  13.] -"Variation  of  the  Ooni; 


unpaaa.— What  l> 


[(•«».]— Varnlah  Flcok  Pftpar.—San  yon  Inlorm 


1.1  which     Dlltl 

i   tbla  qaary  will  ■ 


[(sair.)-Mairnotio  Varla-tlon.— I  •hcmll  b>  (U 

aidtx-lt  year  for  thU  country,  or  within  100   mllei  ma 
(Irccawieh.— J.C.L, 

[«MM.]-Woorl  BTeit  Work— I  deal  la  a  eommat" 

rl  "b"'  s-m'ii1 '""  ;;bi'c   QQri;'loCba'  ™  dr>cd°d- 5*   "     • 

r»Terauacrv™t;roBndtwil|V0re«liiTta^^^ 

ibrd.,  rothltlht  wbnle  ilftilr  uould    beqiioklr  no  fit 

and  la  between  ami  after  ihowcre '/    A  drawing  wnlf  * 

moat  accepublc— J.  II.  S. 
■(IB59.]— Bath.— I  wiili  to  plan  a  bath  (wllh  aetaal 
1,1  ».w  tapo  in  tuo    »amc  room  u   the  oUtelu  ajllj 
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Jm.T  13,  im 


in  *IU  find  te'ernl  methoia  duerlbed  Id  bunk  a 


IV  i.l.  r.  !i  t!.-  ::;■■  i:-  =,>  Iol"l'  m  ■■■■;  i«:  |.'.j,  i»:i  l.«l 
bett-r  get  a  new  one  Blind,  u  no  cement  can  ho  reall J 
trusted  mi!,.:.,  i],..  ih"  .,K>  t.:U.n  m  -Hell  to  Ibe  rim  by 

IBali  dawnwia.inn1  we  think' a  work  olthi)  kind  iiyus- 

lllbed  M  the  /ir.-j.i.n  ,11'tr,  I7M.  fit  find,  W.O.)-HAIL- 
an*  of  wboleionj/dVuliVe;   water  with  wuloU  England 


■bbi  ha  pnpeM  :  no  noocdaa   li 
uA  la  ww  when  U»  amount 

HOI  wh*n  IL  !•  i'noantialoul  to  '»buin  r.O-O-'i. 


.1.  XSXIU.  Perhaps  tbe  tiett  book  on 
Clerks  -The  Gaa-Bngine,"  publiihed.  t 
■ad  Ca)-P.  A.  U.  (Hato  we  not  siren 
information  about  ■etrolenm  engine!  } 
iso  we  lllnitrated  Brnjtou'i  hydrocarbon 


■  the  djnamo  might  bi 


■roond  locoa  me  ■imply  ti 


•ormiic,  icaroelT  profit- 


Analgia"  ta  pobUibrd  bj 


(Tom  long  letter  dose  not  touch  Ibe  point  In  diet 
KoglWhand  gel  up  m  knowledge  of  ordinal;  i;l 


Bwery  Man  or  Womu  mnTerl 


er  tarnal  nf  if.*  *-: 


V  *™™"  f  sl^'bon^Ci' 


TERMS    OF    SUBSCRIPTION. 

flfl-BH     IK     ADTAJIOn. 
*»  M.  tai  «J  InU  ui   lit  to.  Tnln  KonLki.pi.il 
wjifl  mi  Laa  rjniiot  Klnroen.    Tor  tfi*  Uulw]  °- 


CHARGES   FOR  ADVERTISING. 


OUR    EXCHANGE    COLUMN. 

The  charge  far  Exchange  Not'tcu  it  3d.  far  the   lint 
24  word;  anJ  3J.  for  ecery  luccading  S  \eorii. 

Planing  Machine,  to  plant  13ft.  by  lit.  Sfa.  aquere. 

Lathe,  IHin.  centres,  J6(t.  bed.  two  laddlea  end  rents, 

Slotting  Machine,  Ufa.  etroke.  eil!-aotlog  fa  all 

Wanted,  Chaok  (Uatnnat),  soluble  for  sin  lathe  ; 

Organ,  bellow,  ohoiM,   odd  pipe*,  an  eioeUent  It 

Now  hand  ben.th  Drilling  Waohitte.   wlthtnraed 

lra.-B.H.,*faA.Qo».k°.'«il.BWI-.ir. 

Good  Value  Offered  (oath  or  initrmnento)  lor  all 


iAnoutore  \  Camera,  stand,  lem.  Le  M>r  roll  leu  i. 

Adoienand  lulf  Lawn  Tennis  Balls,  never  been 
:uJ™«^ioVl^°,nt./oba'."tJ'n1.tiJloh°^.»r'.,1   ""  "**  * 
Will  ..change  S:ala    Sot- Air  Engine,  whloh  ooit 

Wanted,  old  Colonial  Postage  Stamp!  a'ed  before 

Portrait  Lena,  1  plate,  with  itop  and  tank  ;  alio 

Pocket  Accumulator,  *  rolti.   1]  ohmi ;   largo 

"Bngllsh  Mechanic,"  M  volamn.  nBbonnd,1870 

Slnger'a  Sand  or  Treadle  Sewing  Machine,  good 
9)  »ntre  Lathe,  laee-pLatea,  centre!,  all  metal,  new. 
I  wlih  to  exchange  mj  front-jieering  Tricycle  fat 


3(<n.  Lathe,  with  tools,  nlrooior  un,  grlnditone.  buff 
Wanted toeicoaage,  Double  Cylinder  Engine. 

Pair  Tricycle  Wheeln,  «in ,  steel  hnbt,  butt 
Ooodeiehange  gi»on  for  Ohina  Tran «f ere.  about 
Dynamo  (experimental),  abnnt  103o.p.,  well  mide. 
Wlmahorat  Influence  Machine.  7io  ipurk;  anf- 

Compound  Wimihornt.  II  platei,  in  perfeot  order, 
Wlnuhnnt  Influence  Machine.  1SJ  glaat  plitei, 
Thiee-«11  Bichromate  Battery,  abonite.  with  1] 


anted,  beo*-ge«red  Lathe,  "bout  tin. 


Horizontal  Boiler.  : 

Pair  ol  lain.  Lathe  Haade.  aMth  W1I  chock. 
L»dy'«  .ilrer  Genera  Watoh.  will  eieb  .nw,  an;.t 

In.  itrnke  Shaping  Machine,  br  *.■:>■'■■: 
■  ,:.:.■. i.  1^.. ,,■!■;...■  ■..:..  ...■■:-  -.ft  r^rpower.ax^llvati 
4EibnntAio.    EiDAanceoHur*.— V,  W4Uinf[4ja-?laM,Oir*Jr 

Lathe  Heads,  afa«le  iperf.  Hn.  eniuti  e!Jd"-f 
lwule  Ufn'uu*  lliunil.-  J.  iciri,  Dilatliaewa,  It* 
[otor.  "B.  M,,"  April  *tb.  b«  b«n  Wt 

r  Engine  and  Boil?-,  wnrHngw 


i  Launch  Hull.    Ei 
■1  Iron  Boiler. 


ifS.I  BD|lne.-».  WUijmUTriul,  CrOf  taZ 

Wanted, Corllii  Kiigiuee.  by  Lthand  ■ 
im.-i-'Mhoi  TarKo*..  IVM. :   M-ll't   I 
..i  i    II  ..      


..   .nans':  "Modern  Machine  Shop  Pra 
3aaLuoji,M»iolo,  ChMhln.   ' 

Will  exchange  "  Englleh  Mechanic."  Voli.  IL  H 


THE   SIXPENNY    SALE    COLUJfll. 


Fretwork.— Catalngno  of  srerj  req'tiaite.  w 
Now  Illtutratei  Price  Llat  of  Sorewa,  Bolt*,  and 
BUliardn  or  Btgatetl*.  or  Riqaleita  lor  4luo,w 
Foreign   Poetage    Stimpi  —  t    few   "nedwai 

iiunf  r.r-     (or  il>i.~.i    -■.    J.-.II  .-.i,j!  -.:■•  :  -IS,  <A. ,    H.H..M. 

Above  Packets  lactule  ipeclmem  of  the  folloais; 
Antllla».BabamavBu  badoa,  Ce  rl  on .  C  oloai  x.  a™ 

Woollen  Clothe  for  meni  and  eon1  ■linv'"* 
Woollen  Olotha.-Paitorni  of  iiamjoi'mH 
Woollen  Olotha  -An.  lengib  ont.  Wriw  Df 
Oarbon  Platea,  beat  qaalltr,  cat  and  aooiM, 
Pebble  Carbon.— Graphite  for  Loolancni  wfki 
Manganeie  Oxide  ipeciallj  prepared  for  Leehada 

Islh.  Hfllau.     rrlHi  dd  «ppluiaUoa-— <i  no.  U.    BLACEwaLi.il. 

MUnea'e  C*thea  are  now  on  rl.w  at  IT,  BatreUi) 


Malleable  Cieting*  b 
Arftthe  Oaitingi,  fto.- 
Tel  eph  on  ee.— Br  one  tin 


it  r.  Tarlor-i  ajrerwr 
t""lephinie  eoiinidfl»- 


n. ■.!;■.:'.  Telephone 

Telephone!.— Wa  m 

Photographic  Prlntlaar,   enlarging,  kc. 

Matt  lurfaoe    Benaltlaed 


iia?d    .Paoer. 
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English  fl^lpnu; 

XD  OF  SCIENCE  AND  ART. 
■RIDAY,  JULY  »,  1888. 


COPICAL     ADVANC18- 
XXXVIII. 

oyston-Pigott,  M.A.  Canteb. 
F.R.A.S.,  Memb.  Boy.  CoU. 
9 ;    Fell.    Cambridge   Phil.   So- 

irmerly  Fellow  of  St.  Peter's 
Cambridge. 

In  Hi(h"Fow«r  Deiioitinn — 
ad  Linen,  Circles,  and  Dots. 
■  MATICAT,  lines  and  dots  have 
breadth.  Bat  lines  are  more 
dots  of  the  same  breadth.  There 
us  nerve  impression.  Parallel 
till  easier.  Imagination  begins 
vision  ;  and,  besides  this,  false 
of  the  eyeball  itself  may  intro- 
rable  errors  in  the  picture  formed 
a.  This  organ  is  subject  to  innu- 
fects  even  in  health.  I  have 
trvers  incline  their  heads  to  obtain 
t  vision,  so  that  without  this  feat 
Id  not  act.  This  is  canned  by 
Besides,  when  we  come  to 
miuutisa  of  no  tare,  requiring 
t  accuracy  of  sight,  nature  im- 
iemanda  condition,  training,  and 
ty,  penetration,  and  transparency 
.1  parts  ;  and,  above  all,  mens  tana 
no.  Miss  Airy  could  distinguish 
i  in  the.  Pleiades;  Dawes,  the 
markings  on  Jnpiter's  satellites.* 
■ed  eye  detects  minntite  in  vain 
■y  the  untrained.  Dr.  Dallinger, 
mplished  fifty  measurements  of 
or  whips  of  the  Monadiuw,  which 
at  l-200,0O0th  of  an  inch  thick, 
seen  them  before, 
enuated  lines  abound  microscopic- 
the  minutest  hairs.  Two  black 
off  to  advantage  a  fine  thread  of 
it.  A  gossamer  thread  is  ex- 
d  for  study.  It  forms  cylindrical 
)  glance  at  some  of  these  natural 

The   Fniry  Ply, 
tore  possesses  no  ordinary  wings, 
■s  or  paddles,  carrying  wonderful 

Lira,  and  hairlets  studded  upon  the 
ambling  the  markings  on  the 
38.  Ah  for  its  eyelets,  while  the 
consists  of  convex  lenses  one 
jf  an  inch  broad,  the  Fairy  Fly 
amy  times  smaller  and  brilliantly 
So  are  the  hairs  ;  and  their 
as  are  surely  delicate  enough  for 
stidious.f  Very  few  glasses  are 
curately  enough  to  enable  yon.  to 
'lack-test  margins  right  up  to  the 

I'lumnle*  nid  Ollla. 

the  phenomena  attainable  by 
srossing  hairs  present  a  high 
nicroacopical     beauty.     Lozenge 

they  are  longer  or  shorter 
of  intersection  is  more  or  less 
drops  are  frequently  inclosed 
sir  tubular  form,  and  much  more 
Marginal  lines  at  last  coalesce, 
in  extreme  teunity.§ 
ig  animalculfe  invested  with  ex- 
cate  membranes,  their  foldings 
i est  glasses  exhibit  jet-black  lines 


tne  optlcil  image  la  *  iquue,  brilliant 
Jug  gmier  unlet  Integration. 

•IX-He,  1S17, 


and  margins  of  extremest  tenuity  and 
precision.  A  single  glance  is  then  suf- 
ficient to  decide  optical  excellence.  In  the 
older  glasses  these  outlines  are  haunted  with 
a  bright  burr. 

Plumed  Gnats. 
The  attenuated  lines  discoverable  in 
hairlets  of  these  gnats  seem  to  pass  all 
microscopical  experience  ;  hundreds  of  bosses 
or  cups  project  tapering  hairs  displaying  two 
black  margins,  and  around  these  bosses  ex- 
tremely minute  bulbs  or  bosses  glitter,  and, 


carefully  treated,  reveal  forests  of  cilia  or 
hairlets  of  most  astonishing  attenuation. 
They  are  best  seen  at  the  insertions  of  the 
antennte  into  the  head  of  the  gnat,  where 
they  are  slightly  coarser,  and  throughout  the 
internal  tube  of  the  attenna  are  closely 
sprinkled.*  They  are  best  seen  by  daylight 
illumination.  Their  size  is  appallingly  small 
for  estimation. 

A  new  kind  of  micrometer  has,  however, 
been  designed  and  constructed,  which  I  hope 
to  describe  in  the  next  article.  It  reads  to 
the  half -millionth  of  an  inch  under  a  power 
of  2,000,  and  it  will,  I  hope,  surpass  spider- 
line  micrometers,  as  it  measures  on  a  dark 
fiejd — destroying  glare  on  a  new  principlt 
Measurements  will  now  be  attempted  of 
bodies  hitherto  baffling  all  investigatio 
the  minute  world. 


Polyommal 


■  BcbMcus.   o"   (Longtailed  a 


bloej.t 

Amazing  tenuity  may  he  discovered  i 
the  spear-like  extremities  of  the  long  battlt 
dores.  Theedges  of  thespearletare  intensely 
black,  attenuated  lines,  meeting  in  a  minute 
point.  It  appears  like  a  veritable  weapon, 
and  is  rich  in  fluid  contents — whether  or  not 

fioisonous  I  cannot  say.  J  All  along  the  snake- 
ike  stem  carrying  the  spear,  multitudes  of 
crossbars  possessing  double  attenuated  margins 
appear  to.  be  interwoven  crosswise,  to 
strengthen  this  stem,  besides  supporting 
strong  ribs  incorporated  up  to  the  very 
extremity.  These  scales  are  surprisingly 
long,  and  towards  the  quill  extremely  ex- 
panded in  a  rounded  form.  Besides  this, 
the  spear-end  it  serrated,  like  many  other 
stings.  The  hairs  of  many  caterpillars  pos- 
also  venomous  stings.  And,  after  all, 
of  these  stings  is  in  nature  an  expanded, 
balloooy,  and  extended  hair.  The  ribs 
advancing  from  the  quill  to  snit  the  strangu 
shape  of  the  scales  (battledore -balloons)  stop 
suddenly,  and  so  reduce  their  number 
gradually,  till  one  or  two  only  are  left  to 
support  the  spear.  Bat  all  along  they 
preserve    exactitude  .  in    size,    and    exhibit 


An  utldenUl  rent  icvtnltd  Ihc  interior  milsn. 
The  iigu  for  *  mils  In  q*  -Htni :  Ear  a  lenwle  J  - 

jui.     Tni    m*lei  only  p '" "' " 

Mttlsdore  •onlt*. 

»  T.u*  flj 


magnificently  attenuated  jet-black  margins,  ■ 
testing  any  fine  glasses  severely.  A  drawing 
will  be  attempted.  Very  delicate  attenua- 
tions are  seen  in  the  margins  of  gnat-lancets 
and  in  the  saw-like  serrations  of  the  blades, 
also  armed  with  a  very  surprising  system  of 
heckles.  Watching  mosquitoes  at  Glion,  I 
have  seen  them  erecting  themselves,  holding 
tightly  on  by  means  of  their  claws  as  f  al- 
arums, and  quickly  sawing  their  stings  into 
the  skin,"  which,  however,  they  easily  with- 
draw, unlike  those  of  the  wasp,  which  are 
barbed,  holding  the  stings  firmly  in  place 
while  poison  is  instilled.  The  creature  can 
close  the  barbs  at  the  instant  required.  What 
capacity  for  deadly  design  ! 

{To  be  continued  in  Octet*?.) 


REVIEWS. 

Standards  of  Length.       Edited    by    GKORGB 

M.  Bond,  M.E.      Hartford,    Conn. :  The 
Pratt  and  Whitney  Company. 

SOME  time  in  the  centuries  to  come  our 
manufacturers  will  copy  the  practices 
of  the  Americans,  and  devote  themselves  to 
business — to  both  sides  of  it,  we  mean,  fer 
tfaere  is  another  side  beyond  the  ledger.  Here 
is  a  useful  work  published  by  the  Pratt  and 
Whitney  Company,  which  contains  a  resume" 
of  the  methods  employed  by  machinists  and 
others  in  the  production  of  standard  gauges 
to  insure  "  uniformity  and  interchange  ability 
in  every  department  of  manufactures."  A 
few  year*  ago  such  an  idea  wda  unheard,  of  in 
English  shops — except  for  their  special  pat- 
terns,— bnt  since  the  growth  of  the  cycling 
industry  the  importance  of  "  standards  "  has 
been  brought  home  we  might  almost  say  t* 
the  multitude,  and  ™  inter  changeability,"  as 
it  is  called,  often  determines  the  choice  of  % 
machine.  The  Americans  have  carried  out 
the  principle  of  inter/changeability  in  many 
of  the  most  important  machine-constructions, 
and  it  is  not  a  little  remarkable  that  they 
have  done  so  without  Government  stimulus. 
The  work  before  us  contains  the  reports  of 
Prof.  W.  A.  Rogers,  of  the  Committee  of 
Standards  and  Ganges  of  the  American 
Society  of  Mechanical  Engineers,  of  the 
Committee  of  the  Master  Car-Buildera'  Asso- 
ciation, and  of  the  Special  Committee  ap- 
pointed by  the  Franklin  Institute.  But  it  is 
quite  unnecessary  for  us  to  inquire  into  the 
reasons  for  the  recommendations  contained 
in  these  reports  ;  it  is  sufficient  to  point  out 
that  the  necessity  for  "  standards  "  and  for 
interchangeability  of  parts  has  been  recog- 
nised for  year*  in  America,  and  that  much 
of  the  success  which  has  followed  the  opera- 
tions of  American  manufacturers  is  due  to 
the  fact  that  in  all  important  machines  "  uni- 
formity and  interchangeability "  are  the 
chief  considerations,  after  the  suitability  *f 
the  machine  to  do  its  appointed  work.  In 
bringing  about  so  desirable  a  state  of  things 
the  Pratt  and  Whitney  Co.  have  played  no 
insignificant  part,  and  they  are  now  reaping 
their  reward.  The  frontispiece  to  this  work 
is  the  Rogers- Bond  "  Universal  Compara- 
tor," which  we  illustrated  in  No.  1,020,  p. 
■254,  and  we  have  only  to  refer  to  that,  and 
to  the  fact  that  the  Pratt  and  Whitney  Co. 
take  such  a  feature  of  it  to  sbuw  what 
nportanco  is  attached  in  America  to  the 
comparison  of  standards  of  length  and  to 
tho  measurement  and  reference  of  working 
jauges.  The  Tolumo  contains  a  variety  of 
lapera  on  the  subject,  and  includes  aa  article 
rom  the  Railroad  Gazette  commenting  en 
some  very  large-sized  and  strangely 
rroueous  statements"  in  Engineering.  It 
.3,  whatever  difference  of  opinion  may 
prevail,  a  book  in  which  much  is  to  be  found 
of  interest  to  mechanics  and  to  a  nation  of 
ischinists. 


•  M»  brottwr-ln-lnw  nMrntd  Iiom  Hiii-  i 
.11.Sbui.iI,  I*  diotaicd  no  tiling  won]  J  Isduc- 
.— i.     -n  •  bu  anred  by  dilute  qnktn  »* 
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Stair   Building.     By  Jambs   H.   Monckton. 
u  New  York :  John  Wiley  and  Son  ;  London  : 

Triibner  and  Son. 
Tina  work  ma;  be  recommended  to 
carpenters  and  joiners  as  describing  a  simple 
and  rapid  method  of  setting  out  handrailiug. 
As  will  be  understood,  it  is  made  op  of  plates 
and  explanatory  text  ;  but  it  also  contains  a 
number  of  plans  and  designs  of  staircases, 
newels,  balusters,  &c,  which  may  bo  useful 
to  American  builders,  but  which  we  should 
bope  no  one  will  copy  in  this  country,  except 
those  taken  from  old  work.  It  is  noticeable 
and  remarkable  that  while  works  of  this  kind 
published  in  America  are  admirable  from  a 
practical  point  of  view,  the  original  designs 
«re  execrable  from  an  artistic  point  of  view. 
That,  however,  does  not  detract  from  the 
merits  of  this  work,  which  depends  on  the 
system  of  setting  out  handrails,  stairs,  &c, 
on  a  geometrical  plan  known  as  the  one- 
plane  method,  in  which  only  one  plane  of 
projection  is  required.  Any  carpenter  who 
masters  this  work  will  find  little  difficulty 
in  carrying  oat  the  practical  details  of  the 
most  intricate  plan  of   staircase  and  hand- 

Cation  Manufacturing.  By  C.  P.  Brooks, 
M.S.A.  Blackburn  :  The  Author ;  London  : 
E.  and  F.  N.  Spon. 
Hebe  we  have,  in  a  comparatively  small 
oompass,  a  work  which  deals  with  the  various 
processes  of  manufacturing  cotton  goods  in 
such  a  manner  that  it  forms  a  textbook  for 
the  pnpil  at  technical  schools,  and  will  also 
be  found  nsefol  by  not  a  few  of  those  who 
are  employed  in  mills.  It  would  be  impos- 
sible within  leas  than  200  pages  to  give  a 
description  of  the  rival  machines  used  in  the 
manufacture  of  cotton  ;  but  the  anthor  has 
contrived  to  introduce  many,  and  has  suc- 
ceeded at  all  events  in  making  the  routine 
processes  comprehensible  by  the  average 
reader.  Weaving  occupies  a  considerable 
portion  of  the  available  space ;  but  the 
chapter  on  sizing  is  of  importance,  for 
that  process  or  art  is  really  at  the  foundation 
of  snoceBs  in  any  mill,  and  opinions  differ  as 
to  the  "honesty  "  of  some  of  the  practices 
adopted.  It  will  probably  astonish  some  to 
learn  that  the  amount  of  size  on  cotton  warps 
varies  from  3  to  200  per  cent.,  bnt  it  is  only 
fair  to  mention  that  when  the  proportion 
exceeds  50  per  cent.,  the  goods  are  known  at 
heavily  sized.  It  is  necessary  to  site  cotton 
or  it  wonld  be  difficult  to  weave  ;  but  there  is 
a  medium  in  all  things,  and  although  it  is 
HO  part  of  the  author's  business  to  dilate  on 
the  " honesty  "  of  sizing,  the  facts  he  puts 
forth  may  be  nsefol  to  technical  students  and 
to  the  public  generally.  The  work  is  illus- 
trated with  plates  showing  machines,  and  a 
number  of  small  blocks  showing  details  of 
machines  and  of  the  work  executed  by  them. 
It  may  be  recommended  as  a  practical  work 
well  adapted  to  tbe  wants  of  those  who, 
besides  competing  in  tbe  technological  e 
am iiiations,  are  desirous  of  learning  t 
technicalities  of  the  art  of  cotton  weaving. 

We  have  also  received  TU  Fundamental 
Principle*  of  Chemistry,  by  Robert  Gallo- 
way,M.B.I.A.,F.C.S. (London:  Longmans), 
the  plan  of  which  is,  according  to  the  anthor, 
"  more  in  harmony  with  the  laws  of  thought 
than  tbe  chemical  textbooks  that  are  in  use 
in  schools."  As  a  rule,  it  is  advisable  to  lift 
the  student  up  to  the  level  of  his  work  by 
teaching  him  to  think,  and  that  is  Mr.  Gallo 
way'*  object.  Whether  be  will  succeed  it 
attaining  it  is  another  matter,  for  every 
F.C.8.  thinks  he  could  write  a  better  text- 
book than  any  of  those  which  have  served  as 
primers  to  oar  loading  chemists. — Granites. 
and  Our  Grand:  Imlustries,  by  Gkorcse  F 
II.'.kki*,  F.G.S.  (London  :  Crosby  Lockwood 
Mad  Hon),  is  a  readable  little  treatise  of  tbe 
fi  rfttihr  kmd,  though  it  in  quite  scientific 
tjjoagh  for  mmt  readers.  It  is,  however,  in- 
kxitf  for  lbs  me  of  those  who  work  or  deal 


granites  and  are    presumably  interested 

learning    something    more    about    them 

than     comes     within     the    "  ken "    of    the 

average  business  man. Practical  Micro- 

bcoi'u,  by  Maurick  N.  Miller,  M.D.  (New 
York  :  W.  Wood  and  Co.)  is  a  course  of 
normal  histology  for  students  and  practi- 
tioners of  medicine,  written  by  tbe  director 
of  tbat  branch  of  medical  study  in  tbe 
Loomis  Laboratory,  University  of  the  City 
of  New  York.  Although  there  is  much  in 
the  work  to  interest  many  miiruscopists,  it  is 
purely  a  treatise  for  the  histologist  ;  but  as 
such  it  must  take  high  rank,  tlu  illustrations 
being    photographic    reproductions   of    Dr. 

Miller's  pen  pictures. --1  Higher  Arithmetic 

and  Elementary  Mensuration,  by  P.  Goyen 
(London  :  Macmillau  and  Co.),  has  several 
features  to  recommend  it,  the  most  important 
of  which  is  perhaps  that  the  student  who 
it  is  taught  to  observe  and  think,  which 
is  really  the  highest  aim  of  education.  It  is 
an  excellent  "  arithmetic  "  also,  for  the  simple 
reason  that  most  of  theexampleschosenareof 

i  really  common-sense  character, Outline* 

-<f  (.hialihitice  Analysis,  by  Geo.  W.  Slatter 
(London  :  Thomas  Murby),  may  be  useful 
to  teachers  of  classes,  as  tbe  anthor  found 
his  notes  (expanded  into  this  textbook)  most 
valuable  in  his  classes  at  the  Salt  Schools, 

Shipley. Ehclric    Imtrument-Making  for 

Amateurs,  by  S.  R.  BOTTOMS  (London  : 
Whittaker  and  Co.),  is  the  second  edition  of 
a  work  tolerably  well  known  to  our  readers, 
the  utility  of  which  is,  perhaps,  best  indicated 
by  tbe  fact  that  a  second  edition  has  been 
rendered  neaessary  so  soon.  The  author  has 
taken  advantage  of  that  fact  to  add  a  short 
chapter  on  the  telephone.- — — A  History  of 
Fkotoertqftg,  by  W.  Jerome  Harrison 
(Bradford  :  Percy  Lund  and  Co.  ;  London  : 
Triibner),  is  an  interesting  resume  of  tbe 
progress   that   has   been  made  in  the  art  of 

n-printing,  written  as  a  "practical guide'1  ; 

t  we  must  confess  we  do  not  like  tbe  style 

which  it  is  got  up.  That,  however,  does 
not  detract  from  tbe  merit  of  the  matter, 
is  an  immense  amount  of  information 

work.- -Historic  Taicns  :  Colchester, 

by  Rev.  E.  L.  Curra,  B.A.  (London  :  Long- 
mans), is  another  of  the  series  edited  by  Dr. 
Freeman  and  the  (late)  Rev.  W.  Hunt— 
which  gives,  in  a  concise  form, 
all  the  more  interesting  facts  in  connection 
with  the  historic  towns  of  England.  Col- 
chester, wo  need  scarcely  tell  our  readers, 
is  probably  the  oldest  town  in  the  country. 
It  was  certainly  the  first  the  Romans  built, 
and  consequently  it  bus  an  exceptional  in- 
terest for  antiquarians  and   historians. 

An  Elementary  Twl!»>"k  of  Practical  Metal- 
lurgy, by  A.  R.  Gcjwer  (London  :  Chapman 
and  Hall),  is  a  work  that  will  be  found  very 
useful  in  the  metallurgical  laboratories  that 
are  now  springing  up,  because  it  is  written 
by  a  man  who  has  had  a  practical  training, 
and  knows  exactly  what  is  wanted.  It  is 
freely  illustrated  where  advisable,  and  an 
index  renders  it  complete  as  a  textbook  so 
far  as  it  goes. Management  of  Accumu- 
lators, by  Sir  David  Salomons,  Bart.,  M. A. 
(London :  Whittaker  and  Co.),  is  the  fourth 
edition,  thoroughly  revised,  of  the  only 
practical  manual  on  accumulators  and  their 
use.  Strange  as  it  may  seem,  those  who  sell 
accumulators  know  very  little  of  their  be- 
haviour when  they  have  been  in  use  some 
time,  or  if  they  do  know  all  their  defects, 
they  take  care  to  conceal  their  knowledge. 
Sir  D.  Salomons  has  had  quite  an  extensive 
experience  with  them,  and  his  work  may 
be  commended  to  the  attention  of  all  who 
want  to  know  what  can  be  done  with 
secondary  batteries.— Mechanics  and  Ex- 
perimental Scie-icv  by  E.  Avelino,  D.Sc. 
(London  :  Chapman  and  Hall),  is  tbe  volume 
devoted  to  Chemistry  especially  adapted  to 
the  matriculation  examination  of  London 
University,  and  in  some  respects  the  matter  is 
treated  in  a  novel  manner.'  The  examination 
questions,  and  examioWAou  yj^gera  will  be 


useful  to  the  student.— -Plotting  or  QrBlAk 
Mathematics,  by  R.  WoHMELL,  D.Sc.,  M.A. 
(London  :  Waterlow  and  Sons),  was  origin- 
ally written  for  the  preliminary  training  of 
pupils  preparing  for  a  technical  college  ;  bnt 
it  has  been  found  to  possess  attractions  for  i 
wider  circle  of  students.  We  commend  it  to 
the   attention    of   our   mathematical  readers 

Lessons  in  Elementary  Mechanics,  by  W. 
H.  Grieve  (London  :  Longmans),  is  soc- 
ially adapted  to  the  requirements  of  tbe 
Revised  New  Code,  and  is  so  written 
bo    illustrated    as    to    interest    while 

structs. Watts    Dictionary    of   Or 

■y  (London  :  Longmans)  is  the  first 
volume,  revised  and  entirely  rewritten,  of 
the  well-known  work  by  the  late  Henry 
Watts.  Tbe  revision  has  been  intrusted  to 
H.  Forster  Morley,  M.A.,  D.Sc.,  and  M.  M. 
Pattison  Muir,  M.A.,  assisted  by  eminent 
contributors.     The  work  is  to  be  completed 

four  volumes  ;  but  chemistry  is  pro- 
gressing so  fast  nowadays  that  we  should  not 
be  surprised  to  find  that  a  supplementary 
volume  is  deemed  necessary.  The  matter 
has  been  condensed,  and  there  can  be  do 
doubt  that  the  work  will  be  the  standard 
dictionary  of  chemistry — at  all  events  in  the 
English  language.— — The  Mutual,  Frieadlj, 
and  Provident  Institutions  of  the  Wortutj 
Classes  by  Rev.  J.  Frome  WILKINSON,  SLA, 
(London  :  Diprose,  Bateman,  and  Co.)  ill 
pamphlet  by  a  clergyman  who  is  not  only  a 
member  of  the  best  of  the  Friendly  Societies, 
but  who  is  also  well  acquainted  with  their 
history  and  workings.  We  commend 
the  careful  perusal  of  all  interested  i 
subject  of   friendly  societies   and  provided 

institutions. First     Element*    of  Expert- 

mental  Geometry,  by  Paul  Bert  (London: 
Cassell  and   Co.)  is  a  work  which  commend!  J 
itself  by  the  very  name  of  its  author,  for  M 
school-books  have  been   so  successful  1 
i  point  of  view  of  both  teacher  and  pupil  J 
those  written  by  tbe  late  Pan!  Bert. Tia  I 
book  is  nicely  printed,   is  freely  illustrated,  I 

is  admirably  adapted  for  use  in  schonk    f 


SOME  NEW  DRAWING  IHiTHU- 
MENTS. 

IN'  the  new  edition  (the  sixth)  of  "Mint-  I 
matical    Drawing    and     Measuring  hv  M 
struments,"  *    by  Mr.  W.  V.   Stanley,  termi 
new    instruments    and    appliances   ar 
trated    and     described.       It     is    ten   . 
we     believe,     since     the    last     edition   ■> 
issued,  and  the   work   still   remains  tbe  b* 
of  its  class,  as  well  as  the  only  original  n 
of  the  kind.     Wo  have  from  time  to  time  US 
trated  or  described  some  of  tbe  more  useful** 
the  new  instruments,  and  will  now  mat 
notes  on  those  which  we  have  not. 

The  Oosraph, 
11  its  nameimpliea,  is  an  instrument  far  dol- 
ing; egg.  shaped  outlines,  and  was  designed); 
Mr.  Slanley  for  an  oologiat  who  deairedM" 
present  the  eggs  of  birds  with  accuiacj  intL 
natoral  sizes  and  proportions.  A  dick  I 
generated  by  the  sling  piece  (Fig.  1),  ikon* 
one  end  of  the  instrument,  moving  round  in  W 
and  carrying  with  it  one  and  of  a  light  bar,  * 
other  end  being  guided  by  a  stud  against  fW 
the  bar  ie  pressed.  In  proportion  as  the  tff  * 
be  drawn  is  of  oircolar  form,  the  hlileWr 
head  sliding  on  the  bar  and  carrying  thep*™ 
is  mode  to  approach  the  sling  piece,  ot  if  ■* 
egg  is  of  long,  oval  form  it  is  pashed  tow* 
the  sliding  end.  The  egg  is  thai  drawn** 
tically  in  proportion  to  the  greater  die"*" 
apart  of  tbe  sling  piece  and  sliding  staai 
more  sharply  pointed  in  proportion  i. 
approach  of  those  parts.  An  extra  elinf  P*1 
it  wilt  be  seen,  is  provided  to  workcl*'" 
the  sling  when  small,  roundish  eggs  are 
cess  of  delineation. 

EU.tic    Boale. 
In  Fig.  2  is  illustrated  an  elastic  P^£ 
tionnl  soale  for  enlarging  diagrams  and***    ^( 
sketching  purposes.     It  consist*  of  a  »*     i 


•  London ;  B.  and  F.JL, tftf,  1 1t* 


urn    l\* 


"T 


ENGLISH  MECHANIC  AND  WORLD  OP   SOIENCBs  No.  1,217, 


al'i"  tit     i     i<N 

'ulililiJLiLii«LJLlJp 

iss,  having  one  movable  head,  flat 
ice  on  one  aids,  which  carries  a  flat 
iod  iudiarubber  which  will  stretch 
y  two  points  within  the  range  of  its 
Marks  are  made  On  the  rubber  band 
't  lead  pencil,  and  the  head  then 
d  to  the  position  which  will  give 
size  the  contraction  or  expansion  of 
will  give  the  proportional  positions 

.n  idea  of  the  dimensions  of  parte — 


„  ,  —the 
frequently  introduces  human 
.  unless  he  has  studied  fignre  draw- 
it  to  draw  the  parts  of  the  forms  out 
ion.    Mr.   Stanley   has  accordingly 

scale  shown  by  Fig.  3,  adapting-  it 
latl'e  work,  "  A  Rule  of  Proportion 
man  Fignre."  The  proportions  for 
s  are  on  one  aide,  those  for  female 

the  other.  If  the  drawing-  or  the 
a  be  examined  is  large  the  scale  is 
:n  it  and  the  eye,  while  proportional 
an  be  brought  into  requisition  when 

entailer   than  the   Male   has  to  be 

Improved  Protractors. 

otractors  subtend  the  lines  which 
d  quite  np  to  the  angle.    There  w  no 

t  about  the  centre,  so  that  near 
i  drawing  are  left  open  and  clear  to 
a!  observations  of  the  work.  The 
le  forms  a  ring  on  the  face  of  the 

FIG.  4. 


(Fig.  4),  and  the  vernier  being 
is   in   beet   possible  condition 
ading.     Fig.  5  shows  a  smaller  liie 
ket,  and  is  without  extended  arms  ; 
ines  with  the  protraotor  a  goniometer 
i  solids,   crystals,    angles   of  oleav- 

not  say  anything  here  of  ithe  rest  of 


issued  twenty-two  yean  ago  ;  but  those  of  our 
readers  who  want  to  know  what  mathematical 
drawing  and  measuring  instruments  are  avail- 
able for  their  use  cannot  do  better  than  procure 
this  new  edition. 

HEROULT'S  PROGBS8  FOR  OBTAIN- 
ING ALUMINIUM  BT  ELECTRO- 
LYSIS. 

A  METHOD  of  preparing  aluminium  and 
alloys  of  that  metal  by  means  of  electro- 
lysis has  been  patented  in  this  country  on 
behalf  of  M.  P.  L.  T.  Heroult,  of  Paris,  by  Mr. 
A.  C.  Henderson.  In  connection  with  a  crucible 
of  agglomerated  carbon  a  positive  electrode  or 
anode  is  provided,  the  crucible  itself  forming* 
negative  electrode  or  cathode  ;  cryolite  in  the 
aruoible  forms  a  bath  into  which  dips  the  positive 
electrode,  which  is  of  carbon.  With  this  com- 
bination, alumina  being  placed  in  the  crucible 
and  a  current  of  low  tension  being  employed, 
the  alumina  is  decomposed,  the  oxygen  passes 
to  the  positive  electrode  or  anode  with  which 
it  is  burnt,  while  aluminium  settles  upon  the 
walls  of  the  crucible,  forming  the  negative 
electrode  or  cathode,  and  also  on  the  bottom  of 
the  same  in  a  metallic  Form  or  mass.  The  bath 
of  cryolite  remains  constant,  and  may  be  used 
'-  a  continuous  manner,  alumina  being  fed  in 
required  ;  combustion  will  take  place  of  the 
positive  electrode  or  anode,  whereby  polarisation 
will  be  prevented,  and  a  constant  energy  and 
uniform  action  of  the  electric  current  will 
result,  care  being  taken  to  renew  the  electrode 
from  time  to  time  as  required.  The  combustion 
of  the  positive  electrode  by  the  oxygen  dis- 
engaged from  the  reduced  oxide  diminishes  the 
quantity  of  electrical  energy  required  to  heat 
the  bath,  and  causes  the  production  of  an 
electric  current  in  the  same  direction  as  the 
prinoipal  electrolysing  current,  thereby  further 
economising  electrical  energy.  In  the  engrav- 
ing ■*  is  a  crucible  containing  the  bath  of 
cryolite  (natural  fluoride  of  aluminium 
sodium)  ;  it  is  formed  of  very  dense  and 
conducting  agglomerated  carbon.  It  is  placed 
within  another  crucible  b,  made  of  graphite  or 
plumbago,  and  resting  Upon  a  circular  or  other 
base  plate  or  support  e  of  any  suitable  material 
interposed  between  it  and  the  furnace  grate. 
e  e'  are  pencil -shaped  agglomerated  carbon 
rods,  of  which  «  serves  as  the  positive  electrode 
or  anode.  The  positive  electrode  is  arm 
oentrally  within  the  crucible  a  and  dips 
the  bath.  The  carbon  rod  e1  is  in  direct 
tact  with  the  crucible  which  serves  as 
negative  electrode  or  cathode.  The  carbon  rods 
t  »>,  which  are  insulated  from  each  other, 
above  the  arch  of  the  fnraace,  and  are  . 
tected  from  the  action  of  air  and  fire  by  stone- 
ware tubes  d  d'.  A  conductor/  is  connected  ' 
the  positive  electrode  or  anode «,  and  a  oo 
duotor/i  is  attached  to  the  carbon  rod  el ;  thf 
conductors//1  are  connected  with  an  electric 
generator  of  suitable  power  and  low  tension. 
The  crucible  a  is  closed  by  a  lid  y  made  of  a  re- 
fractory material,  such  as  calcined  magnesia 


of  day,  through  which  the  positive 
electrode  or  anode  e  passes.  Over  this  cover  is 
placed  a  layer  of  grout  or  fire  clay  A,  which  is 
Anally  covered  with  a  mass  t  of  suitable 
material,  such  as  vegetable  mould  or  loam  ;  i  is 
the  flue,  and  x  the  charging  flue  of  the  fnmace, 
by  which  the  crucibles  a  and  b  are  heated. 
When  the  cryolite,  to  which  alumina  has  beea 
previously  added,  is  in  a  molten  state,  an 
electric  current  is  sent  through  it,  and  the 
alumina  electrolysed.  The  oxygen  evolved 
from  the  alumina  unites  with  the  positive 
electrode  or  nuode  (,  which,  being  brought  to  a 
high  temperature,  combines  with  the  oxygen 
and  forms  oxide  of  carbon,  which  escapes 
through  the  tubs  d.  The  tube  d>  is  kept  closed 
to  prevent  the  entrance  of  air.  The  aluminium 
reduced  from  the  alumina  passes  to  the  cathode, 
that  is  to  say,  to  the  internal  walls  of  the 
crucible  a,  where  It  first  settles  and  then  falls 
to  the  bottom  of  the  crucible,  where  it  finally 
forms  a  metallic  mass.  The  cryolite  remains 
unchanged.  To  render  the  production  of  metal 
continuous,  alumina  must  bo  added  from  time 
to  time  as  required  to  replace  that  previously 
decomposed. 

For  the  successful  and  practical  carrying  out 
of  this  part  of  the  invention,  a  current  of  three 
volts  has  been  found  sufficient ;  this  results  in 
a  considerable  saving  of  electrical  energy  as 
compared  with  the  processes  at  present  in  use, 
and  which  invariably  require  currents  of  at 


.  Then 


s  the  carbon 


of  the  positive  electrode  o,  while  it  burns, 
yields  an  amount  of  heat  which  is  not  necessary 
to  be  supplied  by  the  electric  current.  For 
three  equivalents  of  positive  carbon  electrode 
consumed,  two  equivalents  of  aluminium  are 
obtained.  When  an  alloy  of  aluminium  Is  to 
be  produced  according  to  this  invention,  a  suit- 
able metal,  such,  for  example,  as  copper,  is 
employed  to  form  the  negative  electrode,  and 
by  electricity  both  it  and  the  alumina  to  be 
reduced  are  fused,  the  alumina  being  at  the 
same  time  electrolysed.  In  order  to  reduce 
otnmina  and  to  produce  an  alloy,  for  example, 
aluminium  bronze  (for  the  manufacture  of 
which  this  process  is  well  suited),  granulated 
copper  is  first  placed  in  the  carbon  crucible  in 
such  quantity  as  to  be  lightly  in  contact  with 
the  positive  electrode,  and  a  current  is  passed 
through  it,  thereby  melting  the  copper  and 
making  it  ready  to  serve  as  the  negative 
electrode.  Then  alumina  (APO1),  powdered 
or  granulated,  is  placed  in  the  cruoible, 
and  melts  therein,  and  is  decomposed  by 
electrolysis  (that  is  to  say,  by  the  action  of 
the  electric  current  upon  the  alumina)  into 
its  constituent  elements  in  such  a  manner  that 
the  aluminium  alloys  with  the  copper,  and  pro- 
duces aluminium  bronze,  and  the  oxygen 
combining  with  the  carbon  of  the  positive 
electrode  carbonic  oxide  is  formed.  Satisfactory 
results  have  been  obtained  by  using  a  current 
of  large  quantity  and  low  tension  as  follows : — 
that  is  to  say,  in  a  crucible  having  an  internal 
depth  of  20  centimetres,  its  top  being  14  centi- 
metres in  diameter,  with  a  carbon  5  centimetre1 
in  diameter,  a  current  of  400  amperes  andiron 
•20  to  25  volte. 
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ii-jc-ed  m  the  shore 
■■■  t;-.i*  -.='.  ^s-.li^i  Madac-o.-i.  and  the 
-;_.::>  .-.  -.i.i  _-i;i'>aw  -^-pon-ij  to  the 
iVri  riir;  ti;  ;.-»a£*  -it  reversal  of  the 
.-*-:  m  -ii:  a-.-i-iiii-ad-a  e»=  readily  be 

■  i  -n-.^-r  .:•.-*—  ..■>■■  o- r-T-n-r  be nied 
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7  .-  -.:  -_vi  -t.  lifir  je-js.  .;m  of  which,  by 

:■!-?::  tit  ;->i:^a  i  f*-r  break*  or 
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;  _ji.-i_«e  -'-  — *  ihire  ^he  batteryand 
*r-ii:-:."iM  i;---ir-i  are  connled  to  the 
■-_»:-■  i  ::z.-i-.;-i:rs  ;-.  tie  rick  and  the  tele- 
.i-  i.  "i-  ii:r*  _".i3  of  tie  two  eabmerged 
-_iV-i  Kiii;KK.  is  "h*  streagthofthe 
-^_:  -^-:  •="_  :::*-.£  ;;-:3  lie  elec;romotivB 
■;-  -:=.;L-7^i. ::  ;:"^:T*iii:  any  known  call 
-.  :-i  »*ri.  is;  ir.j  ?"■!*  :J  sijnali  employed. 
1".  il*  ti— i*  w»r  ci33^iiatioa    could  b» 

_-_t-  :f  :w:  ^— :=?rz*i  p'.i'^J  or  anchori 
:z.  'L\T-.f  an  ^.-ili".i>i    cisdacMi  puling 

—  .---.  ■-.-?  »i::;.  vr.1  ^  :wo  metallic  plates 
-:  -r.  ::  ir:=-  :-i  t -*»:.*■-  -hat  theae  plate* 
ri;  ;^"i-  t  L*:.k^»  api::  from  one  another. 
1  T>;u:r  ;:  '.-s  :w-  cjhaierged  plates 
::  Vi  ::  "_li  ;-:-!-:.---■:  is^claied  conductors 
;"i:  :■-  ^-l.-a:e>l  :y  b^jys.  In  this  way 
^_  -itj.:-  -l;--:  ;^  ef^-wd  between  passing 
j^j.  -ii  ;ii  *i:ri  :-r  between  the  shore  and 

-  i-  -fi--.l-.  r-^-i1:  :-i  o^-ained  with  a  single 
-L_i:i-i  :-:ilLl:1::  i:?~    the  share  by  the  use 

i^  ^1--.-.-  i-r-j--i-:s  with  the  ends  of  the 
-  :---  -t.r.i.rl-  .vuplid  by  insatuted 
:.--  -»■  ci:-iT-»t  j  Lite*  it  a  distance  apart. 
:-  ■■.■::::v,-.-::"wi  :r  mistfeJ  may  be  of  any 
j  ^  ;..*--.  ts"  m  *-._■'-.:»  ohaio.  wire  rope, or 
~  .■;i.::i^-i--i?.';the:asaliieJcoadacton 
i-.-  '^  _*-^  7-t- <-.  -:--  and  reeeiTing  in- 
:■_=,-.:;  ::"  :ti;-  i— is  t-lia  -hose  abflTe  men- 


F-rtb«t   Position. 

:  length  A   ■■ J" 

Corresponding  spsrk  length  Bj  -■■  3'. 

The  electricity  in  the  long  wires 
,nd  fro,  like  witei  in   ■  t" 
tilted;  snd  the  long  ips: 


™uuu.„  _  -  „. .  Jn  leDgth  ol 
eiTen  arrangsroent  of  main  discharge  eirc-it  1 
The  nearer  the  length  of  the  cundn-ton  (■)!> 
sponds  to  a  half -wave  lenRth,  or  some  aolt-u 
of  a  half-wave  length,  of  the  o.cilUuju-n- 
'harging  jars,  the  more  perns 
onism  between  the  nlteaatit 
may  be  expected.     Tl 


is  due 
ion  of  the 


-it,  oft] 


cified  hett,  u 


=5jrs'F:ox  of  buildings  from 
Liwarauo.-iv.* 

>    ?-.*  Ol"--"f»  J.  L.'r-iE.  D.3o,  F.R.S. 

.-..     .i.J.'-.n  jmff  WO.) 

Z-tSwT-j-est  ef  the  Bacoll  Kick. 

;»-,  ;«;  =.-;-ei  that  in  the  eaperinwnt 

ivaioL-i  at  B  is  longer  than 

.  ^   .       -aeeiion  ari-es,  Why  this 

>»».■■''  "■'  alii*  waa:  i»  happening  is  this 
:»!-$-  si  A  tMsjr-^lK-ri-.-1  --' 


j  m  :i*  A" spark; 


,  ...  1  o-eiliations, 

_     _-»  a  rapidly  -eversed.    The 
■    •».-,.---.   «--ili.'f  the  inner  costs  ohanges 

■■  T>'v  "  "» "-"  =■<*---*  -  v-  ""*- bMk  *■■".' 

'..  ■  ■•-«-;  ■-  evandai  uf  th*  ootsr  ooata 
■.fl-j-C  -7-  -'.'«  "--■'--  •  w  a*--1'  "  T'  "J1 
"^Ti*  >•  •;■*-■-  a-*  -*  •»»---*-  *-.-*•  M"1-' 
,  ...  ~-.  —  -onsiderable 
;V  practical  bssrings;  let 
,  ".'re  coaspicaous.  Fig.  1 
■  '-ajU,  L  and  I/,  rts-hing 
'wire  in  i-u  Sifa,  lengto- 
'unlAted  froaione  another 
ached  t  "' 
e  having 
it  in  the  i 

aaker.  A  diiobarger, 
r  the  gap  between  then 
■bin*  as  B,  or  about  th' 
far  end.  »■  B,.    Sow,  of 


,«  Or.  H»an  tMWrss  belorstl 


It  is  not  to  be  supposed, 
Easing  - 
itterei 
.wo  gall. 


tinfoil  sheets,  we  find* 

.«  knobs  are  only  iS" 

i,  the  length  of  the  A  spark  M 


wave-length  of  the  ■ 


_  wbioh  the  modem  thsorjej- 
.lies  known.     I  cannot  go  iar" 
;_.»  •.-  t^st,  vary  apptoiln     .^ 
leotrieal  otcillatioa  -"stl 

«U tic"  capacity    of    the  jar  snd 
rnetie  inertia  of  the  discharger, 
'he  cspaaity  of  the   two  gallon  j»n  ii 
ia  being   the  capacity    which    gsn  WJ 

resnlt  with  95ft.  of  leads)  was  aboot  HKm 

farad,  or,  asy,  1,800  oent^    '" 

the  wave  length  of  theii 

knobs  to  be  something  like  ISO  «  Wfc  rP] 

length  of  the  leads),  we   shoold  calcaiit* «•! 
-: — lit  formed  hjHsMW 


ecting  w 


Lnd  A  k 


Repeating  the  eaperic 
gallon  jsrs  in  series,  but 
the  earth,  s  still  longer  spark 
of  the  long  wire*,  can  be  obla 
Bj  =  1-1  i  and  even  when   ihe 
charger  are  separated  beyond  th,.  . —  -  ■ 
■till  passes  between  them  for  every  spatkiU^ 

RemDving  the  discharger  altagethfl,  ™j^ 
the  eaperiment  in  the  dark,  a  rerf  *"■ 
client  is  seen  ;  the  farther  end  of  tvi ' 


oe«o~TeiWi«JsW 


!0nsHi ._.  . 
rat  (Fig. T)*'!* 
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bnnh  light;  showing  the  exceed ingly 
■1  to  which  they  ire  railed  bj  the  re- 
•t  see  the  (Hoot  with  thick  No.  1  irirei 
o.  IB  wires  it  it  very  marked.  Th. 
h  of  the  two  wires  is  independent  o: 

of  th*  other  ;  thai,  if  the  connection 
o  that  the  wiree  run  opposite  way, 
:be  room  from  the  machine,  thedistan 
[isolated,  it  li  a  til  I  the  end  if  east 
m  the  machine  that  glows,  although 
irsted  from  one  another  for  moit  of 
by  the  whole  width  of  the  room.  With 
in  jars  the  wires  glow  overfully  three- 
ir  entire  length.  With  jan  of  much 
■eh  smaller  capacity  the  length  of  glow 

•mall  pint  jar  to  the  ends  of  the  wire*. 
i  eliects  ceaat.  The  increase  of  italic 
UDN  their  potential  below  the  brush- 
irrsnging  the  jar  ao  as  to  leave  an  air 
en  it  and  one  of  the  wires,  a  spark 
tat  each  A  spark;  bnt  the  jar  is  not 
rgad  afterwards,  proving  that  the  spark 
ne,  first  in  and  then  out  of  the  jar, 
f  a  refleotad  pulse;  henoe  It  ' 


f  the 


■  the 


iithi 


moot  of  the  SurginK  Circuit, 
ned  to   me,  when   I   first  made  it 
-ration  of  these  eleotrioal  surging! 
joing  on  in  a  conductor  which  is  being 
charged  at  one  and,  ie  afforded  by  the 
tremelj  eintple  experiment, 
*■""'»  long  insulated 


la 


.  le  of  the  machine 
nested  op  also  to  the  maohin* 
iey  axe  unneoesBary.  The  wire 
■titntes  one  coating  of  "  ~ 
he  walls  of  the  room  ■ 
ire   is  made  to  form  a  nearly 


e,  and  its  further  end  brought  withir 
of  the  near  end,  as  at  B  (Fig.  8). 
se  circumstances  one  would  at  first 
t  a  spark  at  B  was  absurd,  for  tie  twe 
lUltically  connected  through  a  itoul 
jhich  may  be  No.  1  wire,  and  nol 
■any  yards  long.    Nevertheless,  it  wil 


noftl 


■  the  i 


be  short  path  B instead 
wire.  But  this  is  not 
latter,  as  can  be  shown 
tee  in  the  conductor  at 
s— say  at  the  places  I,  2,  3,  or  4  (Fig, 
cing  e  quarter  of  a  megohm  at  the 


path' cid  th 
L'ount  of  the 


It  the  H 


hslher it 


oe— of 


appears 

rerutimng  much  the  same.  Intro- 
;b  resistance  at  tbe  point  4  weaken* 
nd  the  B  sparks,  Introdooing  a  high 
.  the  point  1  leaves  both  sparks  pretty 
tig  aa  they  were  without  it. 
at  B  is  caused  by  electrical  oscillation 
yt  the  charge  of  the  wire  to  and  fro 

a  pipe.  One  might  liken  it  to  an 
umped  very  full  of  water,  and  its  end 
spring  valves.  If,  then,  one  and  is 
ned  and  shut,  a  pnlse  is  transmitted 
pipe,  which  may  force  open  the  valve 

a   eleotrioal  oscillations,  I  d'onbt  not, 
e  long  spatk  obtained  by  the 


t,  Fig.  8,  however  it 


connecting  roof  gnttera  to  lightn 
It  is  most  desirable  to  connect  thi 
s  should  bo  connected.  If  only  om 
•  far  end  is  very  likely  to  spit  o: 


or  no  apparent  reason,  just  aa  water 
<bont  in  a  hath  or  system  of  canals 
mass  of  rock  hid  jast  dropped,  (plash- 
rllr.wing  its  banks.  Just  so  with 
Hell-wires,  gas-pipes,  roof  -  gutters, 
Hashes  In  a  way  molt  puziling  to 
eotricians ;  and  thus  gas  ma;  get 
th*    men    iuii.'ipei'l*il   places,   ami 


passengers  in  a  train  may  feci  a  shock  becaua 
charge  nas  struck  tbe  rails.  In  powder  magasii 
it  is  apparent  how  dangerous  this  lawless  sparki 

furnish  opportunity  for  some  trivial  spark  su!liei( 
tip  ignite  powder.     By  no  means,  it  aeemt  to  r 

such  placet.     Build  them,  or  line  them,  with  ci 
nested  Iron,  barb  them  all  over  the  roof,  connect 
them  to  the  deep  ground  in  many  places,  and  I 
don't  see  what  more  can  be  done. 

Experiments  on  Overflow  of  Jar. 
Another  way  of  making  these  electrical  surging! 
more  conspicuous  is  by  their  efieat  in  causing  a  jai 
to  overflow — i.e.,  to  spark  round  it*  edge.  Thi 
overflow  uf  a  common  jar  is,  in  fact,  very  mnohliki 
a  lightning  flash,  for  it  is  a  discharge  direct  betweei 
two  coatings.  That  is  jnst  what  a  lightning  Saab 
is.  There  is  ordinarily  no  conductor  present  except 
tbe  two  coatings — the  clouds  and  the  earth.  * 
found  a  ouriona  remark  in  Franklin*  about  .__ 
overflow  or  fracture  uf  Lsyden  jars.  He  found 
that  when  on*  broke  from  overcharging,  a  gi 
number  went  together;  and  also  that  the  spark 
in  lie  ordinary  circuit  did  not  fail.  He  was  led  by 
this  observation  to  doobt  if  the  breakage  of  "-  - 
jar  was  really  due  to  a  discbarge  of  the  elsotrl— , 
through  it,  and  he  surmises  that  it  may  be  due  to 
a  sadden  expansion  of  air  bobbles  in  the  interior, 
suddenly  relieved  of  the  strain. 

No  donbt  he  is  wrong  there,  bnt  the  observation 
of  tbe  facta  ie  good  and  noteworthy.  We  will  re- 
peat the  experiment,  It  is  not  necessary  to  bunt 
tbe  jars  ;  overflow  round  the  edge  is  just  as  good, 
and  cheaper.  Tbe  overflow  experiment  can  be  put 
variety  of  forms ;  perbapsitwillbeauffiai 


nothing  bnt  establishing  thJTIKmneotion  between 
the  machine  and  one  or  both  of  the  coatings  of  a 
jar,  through  a  long  wire  instead  of  through  a  shor 
-  -  -nneota  the  jar  C  by  the 
ftrflow  until  the  spark- 
ut  with  a  long  lead  L  to 
...  ,  .  jry  short  (park  at  A  will 
us*  the  jar  to  overflow  or  discharge  round  its 
'■«*. 

Here  are  a  few  numbers.  Th*  jar  is  one  of  th* 
gallon  jars,  with  the  glass  fully  3in,  above  the 
tinfoil,  so  that,  when  It  overflows,  tbe  spark  baa  to 
strike-  along  fully  Sin.  of  glass.  When  L  is  tbe 
thick  No.  1  copper  circuit  round  th*  room  the  jar 

though  the  length  of  this  A  spark  Is  only  -64in. 

Short-circuit  out  the  long  lead,  as  shown  by  tbe 

dotted  line,  and  the  jar  refuses  to  overflow  nntil 

A  spark-length  has  been  increased  to  1'7;  and 

considerable.  Remove  short  circuit  again,  and  the 
iverflowe  in  ever  bo  many  placea  at  once  with 
t  violence,  a  perfect  oascad*  of  Hashes  leaping 
id    the    edge.     Bring    the    A    knobs     nearer 

t(.gether,  and  the  overflow  does  not  wholly  cease 


tiff  tl 


i  insure 


r  the  A  spark 


length  sufficient  to  eanse  overflow  of  ji 
'66  with  tbe  long  lead. 
■7    with  an  ordinary  short  wire. 
With  a  small  pint  jar,  and  a   less  height  of  glass 
iov*  its  coatings,  I  took  the  following  readings  I 
-Length  of  A  apark  sufficient  to  cause  overflow — 
■67  with  iron  wire  round  room, 
'6!  with  copper         „ 
1-40  with  short  circuit. 
Fig.   10  shows  very   well,   in    a    diagrammatic 
ishiun,  the  effect  of  long  leads  in  causing  a  jar  to 
overflow,  or  of  course  to  burst  if  th*  glass  edges 
....  tall  for  tbe  thickness  and  homogeneity  of 
th*  glass  to  stand. 

A  are  the  machine  terminals,  B  thou  of  a  dis- 
charger, and  J a  and  J i,  are  two  jars  connected  up 
'     'ly  long  leads.     Now,  of  course,  sparks  may 


together,  a  spark  at  A  might  precipitate  a  spark  at 
B  instead  of  making  Jt  overflow  ;  but  it  is  not  to. 
Th*  event  is  not  indeed  impossible  by  any  mean* 
if  the  B  knobs  are  pretty  near  together ;  hit  it  is 
easier  for  tbe  jar  to  overflow  by  direct  discharge 
between  its  coatings  over  a  space  of  some  uin_ 
than  it  is  for  it  to  discharge  through  the  wire  and 
rode  of  tbe  discharger  and  an  air-space  of  an  iuch 
or  even  less.  It  is  not  easy  to  help  a  jar  to  over- 
flow by  discharging  tongs;  oven  a  foot  of  conduct- 
ing wire  is  a  great  obstruction  to  the  passage  of 


F,  c 


the  flash ;  it  greatly  prefer*  direct  discharge 
through  air  unobstructed  by  tbe  self-induction 
confinement  of  a  oondnctor. 

This  is  also  illustrated  by  the  extraordinary 
length  of  Insulating  surface  which  is  foand  neces- 
sary in  the  Leyden  jars  supplied  to  Holts  and  other 

often  Saab  even  over  a  foot  instead  of  through  a 
few  inches  of  air  apace  led  up  to  by  the  proper 
discharging  knobs.  Though  indeed  it  mnst  b* 
noticed,  aa  it  was  by  Franklin,  that  tbe  overflow  of 
a  jar  by  no  means  necessarily  roba  tbe  proper 
oirouit  of  its  flash.  The  two  thingsooonr  together- 
It  ia  usually  tbe  spark  whicb  causes  the  overflow. 
Perhaps  one  may  say  that  tbe  case  of  discharge 
direct  between  costings  without  any  oondnctor 
account*  in  some  measure  for  the  extraordinary 
length  and  unexpected  paths  of  some  lightning 
flashes. 

These  eleotrioal  oscillation*  and  overflows,  which 
it  Is  thus  easy  to  est  up  in  a  obarged  ooniluctor, 
manifestly  explain  whit  is  known  as  the  "  return 
stroke."  I  pointed  out  in  Lecture  1  that  the 
ordinary  explanation  of  the  return  stroke,  ton 
recovery  of  electriosl  equilibrium  disturbed  by 
itatio  induction,  was  by  no  means  able  to  account 
for  effects  of  the  I  net  violence  ;  but  this  fact,  that 
"large  from  anyone  point  of  a  oondnctor  may 
inch  a  distnrbanae  and  a  org  in  g  ea  to  precipt- 
muck  longer  flash  from  a  distant  part  of  it, 
at  one*  accounts  for  any  "  return  stroke  "  that  ha* 
--,cr  bean  observed. 
It  is  for  this  reason  that  I  think  it  possible  a  tall 
limney  or  other  protuberance  in  one's  neighbour- 
hood maybe  a  source  of  mild  danger;  inasmuch 
of  splashing 


sc bargee 

tbtrwiB*  were  beyond 


such  aa  those  referred  Vi  in 
reduced.  I  liken  them  to  the 
rushing  over  the  sides  of  a  j  tc, 
long  lead,  and  when  the 


ben  connected 
A  spark  is  pretty  long. 

Experiment  of  the  Otrozs-hooae. 

Finally,  ws  have  to  ask  is  it  possible  for  the  in- 
terior of  a  thoroughly  inclosed  metal  room  to  be 
struck  ;  or  rather,  can  a  email  fraction  of  a  lightning 
flash  find  its  way  into  a  perfectly  enclosed  metit 
savity;  for  instance,  a  apark  strung  enough  to 
ignite  some  gun-cotton  in  a  metal-covered  magizins 
which  might  happen  to  be  struck  t 

It  is  not  easy,  bnt  it  can  bs  done  ;  alt  least  under 
inch  conditions  a*  are  likely  to  obtain  in  practice 
it  oan  be  done,     My  friend  Mr.  Chattook,  to  whom 


Fic  i 


ha  obtained  e 

the  other,  and  one  of  the  is 

is  made  to  over  now  ny  a  i  

thought  that  if  the   B  knobs  v 

•  "  franklins  Work*,"  by  Snsiks,  18*0,  Tel.  T.p.  at. 


I  am  indebted  for  much  kindly  assistance  and 
inggestiou.  has  made  the  experiment  in  the  form 
hownin  Fig.  II. 

A  metal  game  cylinder,  with  Unplate  ends,  has 
i  couple  of  conductors,  one  aoldend  to  each  end, 
protruding  into  tbe  interior,  in  si  to  approach 
r  each  other,  and  these  arc  tbe  ermrlucfm-i 
the  path  of  tbe  discharge.  If  both  con- 
ductors are  entirely  inclosed  in  the  metal  chamber, 
we  have  not  yet  succeeded  in  getting  a  spark 
between  them;  but  if  either  of  them  protrnd* 
any  portion  of  their  length  outside  th*  chamber 
then  sparks  in  the  chamber  can  be  obtained. 

In  Fig.  11  the  oondnctor  SUBii  shown  thus 
protruding,   psnet""-" 
small  glass  tub*  n 
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i  .mall 
Til*  r 


.hie  aim  iif  radius,  making  contact 
unfair.  If  mutant  i.uiad*  n*«  M,  it 
n  ng  A  spark  f.  give  toy  iperk  at  ft 

" "  "i  very  easy  to  get 


•l  J  I. 


i.f  thi*  to  ) 


(lika  a  gM-pipaj  paaaoutfaf 
tin-  l.ull'lmg  before  Uing  thorough! j  connected 
with  Hi  »k!l>,  It  I*  rmaaibJe  for  ft  .perk  lq  paee 
from  .einetliing  in  the  inUriiir  r/f  tbe  building  to 
thlimt.ii-i iii-tor  whenever  •  flub  strikes  the  build- 
in*;.  W>'  tliua  find  that  th*  complete  and  certain 
protection  of  building*  from  lightning  ii  Ij  m 
mourn  so  *sij  a  mitter  u  tbe  older  electricians 
th  Might  it. 

Id  many  BMM  we  mi;  be  content  to  fa.fi  of  abso- 
lute security,  and  be  satisfied  with  the  probable 
safeguard  of  a  common  galvanised  iron  rod  or  rope. 
Bat  for  tall  and  Important  bnildingi,  tat  isolated 
ohiinn'-yrt  and  steeples,  and  for  powder  magaiinea, 
where  the  very  best  arrangement  ii  desirable,  what 


lden  ii  about  Ijio.     When  the  carbons  an  Dot 

io  each  ia  mad*  to  project  1  jin.,  aothat  tha  holders 

.ve  to  be  sueed  Zjin.  apart,  correspond iug  to  an 

<ngiti',n  of  about  J  in.  of  tbe  wires  a  and  a'.     If, 

at    tail    moment,    the  lamp   be  interposed  in  an 


e  to 


,'T 


to  prinriplca  rather  than  to  advocate)  any  particular 
nostrum;  bnt  inasmuch  aa  nr  present  opinion  is 
not  likely  to  carry  any  uadne  weight,  there  ii  no 
harm  in  my  living  that  I  see  nothing  batter  than 
a  nnmber  of  lengths  of  common  telegraph  win. 
I  think  a  nnmber  of  thin  wlrea  far  preferable  to  a 
•ingle  thick  one;  and  their  capacity  L-.nt  be 
increased  whan   poaaible  by  connecting  no   Ian* 


.re  wilt  form.    The  length  of  tha  latter  will  be 

determined  by  the  condition  that  the  tensions  of 

e  springs  and  wire*  if*1"1"*  each  other  for  tha 
I  rreapouding  strength  of  the  current,  for,  aa  the 

gnlition    ia    made  in   atriea   and   bear*  on  the 

TTtnt,  we  ongbt  naturally  to  gronp  thea*  lamp! 
in  der i  vit ion. 

In  meaanre  aa  the  carbons  wear  away,  tha  resist- 
enee  of  tha  an  increases,  the  current  diminishes, 
and  the  wins  contract,  allowing  tha  apringa  to 
carry  back  the    carbons.    It  ia  aaaj  to  tea,  and 

[periment  ahowa  it,  that  tha  enrrent  tends  to 
diminish  slowly  in  meisnre  as  tha  lamp  burns. 
I  ich  gradual  diminution  in   Inminona  mtenilty 

lera  scarcely  any  ineonTanienea  in  a  lamp  of  this 
kind.  With  the  divisions  that  we  hato  indicated, 
the  lamp  will  operate  for  abont  three  honra. 

We  jut  gave  the  dianuter  of  iin.  for  the  regn- 

ting  wine,  and  this  is  determined  by  the  value  of 
■  ie  enrrent  adopted,  fire  amperes,  and  the  condition 

nt  the  temperature  of  the  wire  be  relatively  high 

bont  ISO*).  If  tbe  temperature  ii  too  low,  the 
regulation  will  be  effected  too  slowly,  and  if  it  is 


__.  thit,  in  ipite  of 
tba  phonogrspb  obi 
psnrenoe,  it  never  r 

Mr.  E.  Berliner,  bef on 
gations,  reviewed  the 

Lai     "-■■■' 


But  the  a 


n  should  be  thorough,  and  made 


not  be  connected. 


_.  As  to  the  roof,  1  would  ran  barbed 
wire  all  ronnd  its  eaves  and  ridge*,  eo  as  to  expose 
innumerable  points,  and  th*  highest  parts  of  the 
building  moat  be  specially  protected  ;  bnt  I  woold 
ran  no  rod*  up  above  the  highest  point  of  the 
building,  so  as  to  precipitate  nashea  which  else 
might  not  occur,  in  search  for  a  delusive  area  of 
protection  which  has  no  existence. 

The  conductors  must  not  be  so  thin  aa  to  be 
melted  or  deaagnted  by  the  dash  ;  bnt  really, 
melting  ia  not  a  very  likely  occurrence,  and  even  if 
it  docs  occur,  tbe  house  ia  still  protected  ;  tbe  die- 
charge  is  over  by  the  time  the  wire  baa  denigrated. 
Tbe  objection  to  melting  ia  twofold.  Finl,  the 
red  hot  glubulea  of  molten  metal,  which  after  all 
are  not  usually  very  dangerous  out  of  doors ;  and, 
secondly,  the  trouble  of  replacing  the  wire.  I 
should  be  content  to  pat  tip  a  great  number  of 
telegraph  win  conductor!,  and  wait  till  one  is 
wrltnl.  before  thinking  too  much  of  the  likelihood 
of  suih  an  occurrence.  The  few  instances  ordinarily 

S  noted  of  damage  to  lightning  conductors  by  a 
aah  do  Hot  turn  out  very  impreeaive  or  alarming 
when  analysed. 


A    NEW    ELECTRIC    REGULATOR. 

AS  ingenious  electric  regulator,  which  I*  so 
niini'l*  that  any  amateur  cau  construct  it, 
ami  lliat,  loo.  at  little  eii-enee,  has  been  devised 
l.i  Mi.  V  I'ollak.  .1  few  aniall  pieces  of  wood, 
some  lir,....  and  four  wires  arc  all  that  is  necessary 
r„r  III"  eoiiHrueliuii  »(  a  regulator  which,  we 
hasten  to  say,  hi  order  to  nicer,  the  objections  of 
..,,,l,e.,wil.  ,.,-rnn.  ptrfsytly  well.  .1 1  we  have 
„.,,,, .1  L.iii.eW-.s  at  the  laboratory  of  the  t*or- 
l„mi,e,  where  -evriril  models  CL.natruele.lbr  tlie 
Inveiitui    have    unerased    in    a    very  lalltia 


ii  iln  gnat  simplicity,  this  lamp  ha* 
..IvanUgo  .'f  l»'i»K  t""*1  U|H.»  an  entirely  «—■ 
lliat  of  the  nj-anaion  of  the  wl 


In  a.l, 


,., I,, I.     iVi.lL.f  llu>  cM.uiui.'ii  of  the  wir*.  th. 

Lad  lli.-eiini.iit  I..  Iheearl»'i>*  uiidnrlhe  uilluaiie 

„|   il id   mureiit    and     ila  variatinu..  Ihe  .aiu 

■..ii  MiviimNl  il..-  m.ii.e  tluie  for  the  light  fag  v 

\ ,BI ,,f     the    aie,    and    for     regulation     ii 

„,-. I, iluni.  wear  away. 

•I H.m|>wy  mim  "ii'»"  •ll""r'  lh*  n"l.!,f  ,lwr 


,el*d,   and   will   e 


.uglh. 


idaratiHxI.  Along  n 
■tehe.l  twi> 
car.,  liico 


ivad    practical  appl 


preceding  atndiea 
ibed    the    phonosr 


mUhell  all  il 
[pie's  applied  to  actual  apparatus;  and,  lai 

.honograph  of   Edieon,_  whe """ 


o  high  the  elasticity  of  I  the  win  will  be  destroyed , 
id  th*  latter  will  elongate  permanently  under  the 

eof  120s  has  bean 
known  formula — 

--•a/'trif.J 

where  i  is  the  elevation  of  temperetnre,  R  the 
■  pecinc  resistance,  i  the  currant,  A  the  coefficient  of 
regulation  1,0  0002),  J  the  diamaUr  of  tha  wire,  and 
,1  the  mechanical  equivalent  of  heat. 

As  may  be  aeen,  the  length  does  not  here  figure 
explicitly,  but  it  in  fact  determines  the  ourrent l  In 
order  to  keep  the  latter  constant  by  diminishing 
the  length  it  is  necessary  to  inoreata  by  so  muoii 
the  proportion  of  amplification  of  the  la  vera,  ami 
this  has  been  dons  in  a  later  model  of  smaller 
dimensions.  If,  with  the  same  temperatni:*  we 
desire  to  modify  this  currant,  it  wdl  suffice  to  ahnn 
the  ngulating  wires  by  properly  oalonlated 
auxiliary  resistances. 

If  the  reader  has  grasped  thi 
imp.  he  will  at  once  eee  that 
lierature  playa  —  "  -+■."»  •-■ 
ihe  initial  tenai 


ENGLISH  MbchASIC,  in  order  to  arrive 
new  and  important  points  of  the  commanio 
Atr.  Berliner. 

Among  those  who  believed  in  a  prsetieal 
for  the  phonograph  wae  Gardiner  ii.  Hi 
tha  wall  known  patron  of  the  telephone  in  A 
who  in  1883  induced  the  Volt*  Laboratorj 
devote  a  large  anm  for  the  experimental  at 
the  phonograph. 

Am  on  git  those  engaged  in  these  invest* 
ware  Prof.  Q.  Bell,  Dr.  Chichester,  Dr.  A.  B 
C.  S.  Tainter,  and  after  two  years  of  arduoa 
these  experimentalists  arrived  at  tba  fol 
oonolntlonsi  (1)  The  embossing  point  ibo 
abandoned  for  a  process  of  enarsving— thi 
■ay,   instead    of    praising 


VlQ.  2 


operation  of  thi 
the  ambient  tern 

ie  wires.    To  g< 


ie  adapted 


It-  suffices  to  replace  the  wood  by 

«,„.  metal  as  the  wire.  <i.     Wc  shall  simply_.ts.te 

bv  the  wsy,  that  Mr.  Polish  ha.  like 

his  sy.teiu  to  lamps  rcgolatsblc  in  dei 

•ertieal  e.rW...,  by  making  the  regulating 

Hows  the  Upper  carbon 


hem  LI  j  lli-y  a.  *  prolong*.! 
.1.  ami    a  apunl   foimlng  » 

ailauia  may  1>«  always  hep  I 
HanlawuieBl    of  lh» 


l.iialli  hi 


,  .ir.tati.-*  i'I   lUcr*vWul»rt 


F  TfiTTOdRiMKE  AND  THE  GRAPH0 
PH0NB. 

1.1  v    il'l  tlie  menibara  of  tha  Franklin  Initi 
J     .  ',|e    :l.  Kmile  Berliner  lately  delivered  I 
..,  ■  ,n.e-...  ing  lecture  upon  the  results  of  exper. 
,,,..V    wli.el.  bs  has  been  oondnoting,  to  solve  tbi 
,  ■     n.  if  >  ritiuu  and  raprodnoing  meohsnieallj 
>:'    ...    ...    .alee,   and    all    sounds,   musical    Ox 

Tnase  TSNmiuhea  an  justihed  by  the 


engrsving    b; 


iiyle.   as    in  the  original  phonofR 

ihould  bs  produced  patallel  to  the 

ntion.     (3)  The  beat  aub.tanre  am 

inienti   of  the  question  n 

means    of  the     style,  i.  1 

_raffiu   or   some  other  simil 

'Un"0inaJr  ^tonc'^viS  *th?  bc™resultl> 
the  intensity  of  the  eouud  produced  do»  »' 
that  of  the  telephone.  In  1(1*1,  Dr.  Chi 
Dr.  Bell,  and  C.  S.  Tainter  took  out  a  pal 
engraving  the  phonuijTam  and  for  the  use 
and,  as  a  result  of  their  labours,  producer, 
spring  of  1887,  the  graph oph one,  the  Gn 
practical  apparatus  of  the  phonographic  tip. 
was  exhibited  at  Washington.  Thit  iarl 
reproduced  tha  voice  with  tha  intensity  at 
telephone ;  but  the  deformations  da) 
engrsving  ware  great  enough  to  render  tl 
unrecognieabla,  unless  tha  fancy  was  exawa 
one  had  a  previous  acquaintance  with  the  i 
Tha   impression  ■"""    "■'-*--'     - 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE  :  No.  1,217. 


id  u  the  graphs 


lered  with  w 

by  the  results  obtained  with' tbi 
,  recommenced  bit  experiments  with 
'graph,  and  after  having  tried  tbi 
point     anew,    abandoned    it    for    th, 

of  Messrs.  Bell  and  Ti 
ib  and  the  new  phonograp 
a  to  be  practical!]  the  same 
ng  in  form  and  the  nature  of  the 


V  ol  t 

tor.    T 
of  Bdii 


ISM,  if  a  surface  oonld  be  found  wbi___ 
to  the  embossing  point  waa  exactly  pro- 
to  the  depth  of  tbi i  embossing.  Every 
ntd  these  eonclnaionaj  fot  the  more  en 
i  speak  land  the  more  indistinct  becomi 


engraved.    Mr. 

wat  impractical 
the  greyish  de\ 
ksrosine  Hume, 

»rk  deposit  pro< 

,  and  this  obse 


ip  of  tbi 
'sopre- 


appearanoe,  and  of  such"  a  e 
:  aidiel  with  a  style  *  free  li 
out   any^bllster,  even  whsn  examined 
roscope.    Tbe  pbonautogri 


■d  by  a  B| 


atiprooeuby  which  a  reproduction 

leceBeary),  and  which  can  afterwards  be 
indefinitely  by  the  eleotrotyping  pro- 
Si.  Berliner  calls  the  art  of  engraving 
voice  with  aqua-for'"  " 
imply  pbonogravnre. 
(Fig.  8)  consists  of 
npport  the  whole.  The  centre  of  the 
A  carries  s  small  l.i 
t,  and  divided  in  froit. 
'  tube  fitted  into  the  division  ia  B,  and 
the  end  of  the  stile  C,  which  id  formed 
iheet  of  metal  vibrating  on  two  steel 
a  piece  of  writing-paper 
ring  plate,  the  end  of  which 
g  point.  Thi 
-  tube  placed  round  the 
as.  H  ia  a  duo  of  felt  placed  between 
'  the  diaphragm  and  tbe  diaphragm 
introl  the  superfluous  ribrations  an  ' 
onanee,  Tbe  whole  is  placed  upon 
rt(Fig.l). 

iratus  reproducing  the  words  of  the 
ig.  t)  ia  constructed  on  the  same  plan, 
jailer  dimensions  and  mure  rigid  in  the 
irts.  The  end  uf  the  stile  consists  oi 
Mint,  to  avoid  the  wear  caused  by  con 
log  with  the  metal. 

letals  give  a  more  intense  sound  than 
lota  resisting  or  elastic,  as  indiarubber 
f  Paris.  Tbe  hard  metals,  such  as  cop- 
or  brass,  speak  louder  than  sine ;  but 
grinding  unless  the  writing  surface  is 
i  and  polished  with  tbe  greatest  care. 
log  is  scarcely  perceptible  on  polished 
Mr.  Berliner  hopes,  by  moulding  thi 
obtain  an  outline  in  ralir*-1-1^ 
i  aonnda  with 


eiief  which  shall 


lould  bo  on  sale  identical 

sy  of  manipulation,  and  that  the  par- 
base  shoold  be  able  to "        ' 


able  to  procure  an  end- 
in  of  phonograms,  reprodncing  writings, 
ioental  solos,  orchestral  pieoea,  io. 


a  each  imports  i 

for  the  production  of  phonograms.  We  shall  the 
phonograph  as  we  now  photograph,  and  instead  of 
sending  friends  onr  photograph  we  shall  send  a 
phonogram. 

Let  as  hope  that  the  future  will  see  the  comp 
solution  of  tbe  problem,  and  that  nMonlinut— 1 
is  to  say,  devices  which  speak  thtm*eirtJ—*.'i\ 
no  more  objects  of  ooriosity  tbtn  the  Paris  E 
bition  of  1889.— La  Naturt. 


SCIENTIFIC  AMUSEMENTS :  STRAW 
TOYS. 

VV  make  a  nnmber  of  toys  with  things  of  !__ 
value,  snob  as  old  corks,  matches,  pins,  (to.  It  is 
also  possible  to  utilise  for  this  purpose  a  nnmbe- 
of  articles  usually  thrown  away — e.y.,  eggshelll 
peach,  apricot,  and  cherry  st.ines,  nutshells,  d>c 
without  forgetting  [be  shells  uf  mussels  and  snaili 
which  furnish  us  with  cnpi  for  water-wheels  an 


natural  straw,  dyed  or  gilt  (picture-frames,  table- 

Straw,  which  breaks  so  easily  transversely,  pre- 
sents, on  the  contrary,  a  great  resistance  lengthwise. 
The  problem  which  we  propose  to-day  is  this  :  to 
make  with  straw  the  little  windmill  represented 
in  our  illustration,  only  nsing  a  single  stalk  of 
straw,  and  without  having  recourse  to  any  mode  of 
joining— such  as  pins,  gum,  or  thread. 

Cut  from  the  end  of  a  stalk  of  rye  rtraw,  which 
is  tbe  most  suitable,  a  length  of  about  16  centi- 
metres (Bjin.),  which  wdl  form  the  air-pipe.  Then 
ont  two  pieces  7  centimetres  (2jin.)  long  which 
split  in  i  centimetres  (Uin.)  down  ;  raise  the  parts 
thus  cut  perpendicularly,  and  these  will  form  the 
wheel  of  the  mill.    Now  cut  a  piece  72  centimetres 


80  cent 
(*-9  in.) 


'   15,  25,  and  5a  i 
and  216in.)    from  that 
n  isosceles  triangle 


.  (07io.)of  thethii 

The  most  slender  end  of  tbe  atraw  will  furnish 

the  two  cross-pieces  ;  one  will  serve  as  an  axle  for 

tbe  wheel,  which  is  tiled  upon  it  by  placing  the 

against  tbe  other,  making  them  (which  are  eight  in 
number)  alternate  ;  the  other  cross-piece  and  the 
base  of  the  triangle  split  with  a  penknife  will 
support  the  air- pipe,  throngh  which  you  will  blow 
V i  turn  the  little  mill.  The  extremities  of  the  two 
oross-piices  are  to  be  fixed  into  tbe  aides  of  th* 
triangle  by  being  out  and  folded  at  right  angles, 
the  ends  being  inserted  longitudinally  in  the  sidss. 
This  very  simple  idea  can  be  varied  infinitely, 
and  we  shall  be  glad  if  some  of  our  readers  who 
proficient   in   this  kind  of  work  will  be  got 


the  subject  of  which  we  may  repeat 
AUTHOR  GOOD,  in  La  Katun. 


IF  topics  were  apportioned  in  the  mechanical 
journals  according  to  their  relative  Import- 
ance to  the  trade  and  the  promotion  of  its  success- 
ful practice,  we  should  have  more  about  the  shape 


putiug  change  gears  o 


*  lathe,  setting  th*  slide 


*  By  lull  H.  BlOBaSDI  la  A 


valve,  constructing  upright  drills,  Ac.  1  need  not 
say  that  the  shape,  adjustment,  and  permanent 
maintenance  of  the  condition  of  cutting  tool*  is 
one  of  the  most  important  things  that  can  engage 
theattention  of  the  practical  machinist.    It  occurs 

ao  far  aa  I  know,  little  has  been  said ;  but  wbiob 
is  of  some  importance  and  worthy  of  con  liberation. 
I  mean  the  shape  of  the  cutting  tool  as  affecting 
the  action  of  tbe  chip  after  it  la  actually  cut ;  the 
propriety  of  considering  the  chance  tbe  obip  has  to 

and  whsn  not  flowing  away  without  reaiatance  the 
reaction  of  this  resistance  upon  th*  operation  of 
cutting,  and  upon  the  condition  of  the  snrface  ont. 
It  may  surprise  the  thoughtless,  but  all  the  aame 
it  does  make  a  difference  in  the  cutting,  how,  after 
th*  chip  is  ont,  it  gets  away  from  the  work.  I 
mean  to  say  that  without  the  slightest  alteration 
of  the  cutting  edge  of  the  tool  ay  changing  the 
shape  back  of  the  cutting  edge,  tbe  action  of  the 
chip  can  bo  changed,  tb*  resistance  it  encounters 
can  be  increased  or  diminished  perceptibly,  th* 
amount  of  power  required  to  do  tba  aame  cutting 
may  be  changed,  also  the  condition  of  the  aurfaoe 
out  and  the  endnracea  of  tbe  toot.  I  think  I  am 
backed  in  this  by  my  txperienc*  and  observation. 
Any  machinist  may  try  It  by  taking  two  cutting- 
oil  tools,  alike  in  every  particular  except  the  on*, 
and  cutting  in  to  a  good  depth  on  a  clean  piece  of 
steel  or  wrought  iron.  Have  tbe  clearance  the 
on  the  sides  of  each,  and  have  tbe  tool  sat  so 


e  th* 


will  Id 


bevel  of  th*  front  the  same  on  both, 
and  have  the  angle  of  tbe  nutting  edge  the  same  ; 
bnt  let  tbe  top  ran  back  in  a  straight  line  on  the 

groove  on  the  other. 

I  have  spoken  before,  once  or  twice  in  print, 
and  one  or  two  thousand  times  with  my  voice,  about 
this   contemptible  little    oiroular   groove — never 


,,,,-.,  ■ 


i  Uus 

b  .1.1! 


The  moat  prevalent  and  costly 


o 


vice  of  the  machine  shop,  the  little  bad  habit 
with  big  and  costly  bad  results,  is  the  careless 
and  ignorant  grinding  of  tools,  and  the  exas- 
perating little  round  groove  is  the  vilest  mani- 
festation of  it.  Whatever  the  motal  to  be  cut, 
there  is  always  a  shape  that  is  beat  for  cutting 
it.  It  is  tbe  machinist  s  business  to  know  tbe  best 
shape,  approximately  at  least.  And  it  is  his  busi- 
ness not  merely  to  know  that  ■—  * 


the  machinist' 

rieht,  aa  much 

the  shape 


ing  and  using  it.  It  is  furthermore 
tsa  to  maintain  that  shape 
the  carpenter's  business  to 
_._  tool  right  after  successive, 
grindings.  New,  no  on*  who  grinds  the  execrable 
little  circular  groove  at  th*  cutting  edge  of  the  tool 
is  cither  giving  it  the  best  shape  for  the  present  or 
arranging  for  a  maintenance  of  that  shape  in  tba 
future.  Take  the  two  tools  sketched  here  :  one 
can  be  ground  back  Jin.  and  still  be  all  right ;  but 

the  blacksmith  half  a  dozen  times,  and  then  not 
accomplish  what  tbe  other  tool  would  do  in  com- 
petent handa.  If  I  have  apparently  insinnatsd 
(bat  laxinees  is  the  motive— though  laziness  is  of 
course  a  brake  instead  of  a  motor — that  leads  a 
macbini-t  to  mutilate  a  tool  by  grinding  the 
diabolical  circular  groove  upen  the  fan*  of  it,  I 
hereby  retract  and  apologise.  In  many  case*  he 
not  only  dooe  not  know  any  better  but  evidently 
actually  believes  there  is  virtn*  and  magic,  and  all 
helpfulness,  in  this  device  of  the  evil  one.  How 
else  can  I  account  for  the  fact  that  not  long  ago  I 
aotnally  found  a  diamond  point  disfigured  with 
this  confounded  little  circular  gutter  at  the  cutting 
edge  of  it?  I  am  confidant  that  the  poor  simpleton 
who  ground  it — I  don't  know  who  it  was — thought 
he  was  doing  a  glorious  thing  when  he  did  it.  It 
took  a  great  deal  mora  trouble  than  it  would  have. 


t  insists  upon  having 
!  three  flat,  or  nearly 

_  luntarily  lend  itself  to 

jseuse  in  grinding,  Th*  prevalent  Tie*  In 
.  ig  the  diamond  point  Is  in  not  grinding  the 
uniformly  all  over,  and  "' '  '  ■-•--•■ 


.••*  ■  i 
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July  20f  1888. 


|       *t-'    [  Y*Z  sheet,  the  ballot  for  the  officers  and  council  fjr  the 

f~—+.±JjU,       i  ta8Uin£  MMion  took  place,  and  the  following  were 

elected:— 
ZZTEZ&L  :      President,  T.  G.  Elger,   F.R.A.S.     Vi^-I'reti- 
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57er  the  balloting  papers,  a  short  conversatjjcai 

-*  ic:  -j   :<-j.=.— |    discussion  took  place  on  Mr.  Lock  vers  met«ri: 

7    J  z.*~9*ajii.  aad    theory  of  comets,  in  which  Messrs.  S  idler.  Davies. 

:  _^.  "•*  =*'=--**rf-.  and  Gore  took  part.    Some  general  conversation 

followed  with  reference  to  metnbera'  instruments. 
On  the  motion  of  Mr.  Herbert  Sadler,  a*} 
seconded  and  supported  by  Messra.  Isaac*.  R/w- 
iandi,  and  Clarke,  a  special  vote  of  thanks  wsi 
nnanimonsly  and  warmly  accorded  to  Mr.  W.  J£ 
Davies  for  hia  (Services'  to  the  society  unee  ra 
foundation. 

Vutei  of  thanks  were  then  accorded  to  tie 
retiring  officers  and  council,  to  the  scrutineer!  of 
:he  ballot,  and  to  the  presiding  chairman,  and  th- 
netting  broke  up  after  a  plea.-saat  and  most  etj:j- 
able  evening. 
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Technical  Instruction. — The  Cfiemhil  Tn. 

j.r «?»'.  July  14,  thus  winds  up  an   able  article  os 
subject:— If  technical   iustrnction  is  needed 
:«:  the  public  be  told  detiuitely  of   wh.it  our  tcc- 
z;:il   f  inits    consist,  and   the  me.ms  proposed  '*-• 
rvz^iy  the  defects;   but  in  the  mime  of  cocaa:a 
«•*=««  do  not  submit  to  the  thinking  portion  of  tsc 
3r;:ish  community  such  an  abortion  as  the  T«fe- 
z::al  Instruction  Bill  now   printed.    Is  it  n* i 
:j..*t  r±n's  many  technical-instruction  classes  tsM 
i:  zci  present  time  without  linding  stodeuta?  iii 
z;  d-jebt   a  Government  grant    would  beatsr/ 
Ao:eptabIe  windfall  for  many  of  those  insti:ads» 
▼z::h.  ia  the  absence  of  htadentb'  fees,  cann* 
k*rp  tneir  heads  above  water. 

Hygienic    Exhibition     at      Ostand.— IS 

plfu^^:    Belgian    watering-place  is    shortly  sj 
enzia.*e    its    autumnal  attractions   by  an  lite- 
za::oha1  Exhibition  of  Hygiene  on  a  veryeoaf*- 
j-fcaive  sc^le.    Already  four  hundred  memVav 
i^nounced  as  prepared  to  take  part  in  it.  T» 
Leopold  Park  has  been  chosen  as  the  site  cftfcf 
.xiibition  building*,  and  it  will  be  illnmmsssi 
*;*.a  the  electric  light  every  evening.  TheopfflBf 
•erernony  will  take  place   under  tue  aaspiftia 
Kinj  Leopold  IL,  with  whom  will  alsobcpnsfC 
'^leen  Marie  Henriette  and  the  Prince»J  Cko* 
une.    Tne  Royal  family  indeed  will,  from  thtiM 
week  in  July,  transfer  the  Court  to  Oitendfctfc 
iv  ice  of  three  months,  and  so  the  bathing  sua 
pr-:aiiie3  this  year  to  be  an  exceptionally  bnlUflt 
one. 

-  Thl  Solution  of  the  Municipal  Rail 
Trinsit  Problem "  was  the  subject  of  s  ptfsr 
recently  reid  before  the  American  Iusutan' 
S'.ectrieal  Engineers  by  Frank  J.  Spragns.  Til 
i:tual  operation  of  street  railroads  by  electa*? 
:■*  bricking  to  view  the  obstacles  which  are  tub* 
>;*tcomey  and  the  success  already  attained  ksi 
Mr.  Sprague  to  believe  that  municipal  rapid  trial 
:*  :o  be  solved  by  the  adoption  of  some  intsi 
if  electrical  propulsion.  It  is  his  opinion  thitfr 
iita  and  experience  obtained  in  the  oper*tui« 
tie  L'nion  Passenger  Railway  in  Richmond,  fr» 
rrjves  that  electricity  meets  all  the  reqoirtns* 
f;r  traffic  of  that  character,  whils  the  F«" 
are  heavier  and  the  curves  sharper  thin  willli 
^z.vantered  in  most  American  cities.  Tot  Bar 
zucd-road  aggregates  thirteen  miles  of  ta» 
:  a  rough  nine  miles  of  streets,  and  is  ontnsj 
fr.^oi  a  central  station,  the  power  bsing  ocrifa 
from  three  125  horse-power  engines.  Tntea«» 
running  the  cars  is  Idol.  03  cents  for  opennsl  ^  ; 
mj  idol.  48  cents  for  station  expenses— s  toal» 
"» iol.  4i>  oents  per  car  per  day  or  eighty-mile  «* 
Tais  does  not  inolude  executive  expense.  t**» 
a  »r  general  charges  of  that  character.  Tbeov*> 
head  system  he  considered  the  bot  and  aw 
e.vnomical,  and,  if  properly  constructed,  ha  *  _^ 
objectionable  features.  For  the  open:*"1; 
similar  surface  railroad  in  New  York  City  a* 
ductors  could  be  advantageously  impended  &&*> 
Death  the  elevated  railroad  structure. 

Tin:  survey  of  the  Nicaragua  Ictews«ai 
Cmal  is  now  practically  completed.  Tat JjjJ 
which  will  probably  be  "adopted  is  snoitintaBT 
the  same  as  that  indicated  by  the  prelimiM-T* 
connaissance  made  in  ISSo"  the  change*  belf 
slight.  The  actual  amount  of  excavation  WHjB* 
will  be  somewhat  less  than  had  been  suppled,** 
in  every  respect  the  result  of  the  inrvey  waii*J 
satisfactory. 


b. 
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mnelbe  moved  much  nearer  Co  the  magnetic  pole 
M  before  it*  "dip"  will  be  equal  to  that  of  a:,  the 
other  station.  Thi*  would  evidently  make  the 
curve  of  equal  "  dip  "  of  70"  much  nearer  ■  cirole 
than  it  it  at  pretent. 

Of  course,  these  diagram!  are  rough,  and  the 
angle)  are  only  approximate ;  but  they  are  near 
enough  to  show  what  ii  meant.  R. 

ASTRONOMICAL     EYEPIECES. 


n  the  accompanying  diagram  ? 


It  will  be  seen  that  it  is  mode  like  the  revolving 
diao  in  front  of  an  ordinary  astronomical  eyepiece, 
in  which  four  separate  colours  of  glass  are  used 
(or  viewing  the  sun.     In  place  of  these  ooloured 

( lasses  I  propose  using  lenses  of  varying  focal 
angtbs,  so  that  a  slight  increase  or  decrease  of 
power  can  be  used  at  will,  without  having  to  go  to 
the  inconvenience  of  unsor»wing  snd  screwing  on 
■gain  higher  powers,  when  in  object  nader  obser- 
vation require*  but  a  little  additional  power  to 
satisfactorily  convince  the  observer  that  hit  im- 

Eressions  are  correct.  The  object  may  possibly 
ave  disappeared  whilst  unscrewing  ordinary  eye- 
piece! and  putting  en  another.  Thus,  a  valuable 
note  may  be  altogether  lost.  The  idea  sought  it  to 
minimis*  such  a  result,  and  to  utilise  valuable 
time  to  the  grea 
I  think  the  ill 
is  the  disc  in  which  are  the  len.es,  and  U  it 
centre  on  which  it  revolves.  £' -S '  S"  S "  are  sto; 
(diaphragms)  at  the  focal  distance  of  the  lensc 
agreeing  with  them  in  the  disc  D  D.  The  lens. 
are  in  section  BBB,  A  is  a  spiral  spring  to  whic 
it  attached  a  pin  and  milled  head.  The  pin  rur 
in  a  grove  in  the  edge  of  D  O,  snd  drops  into  a  ma 
punched  holes  whose  centret  exactly  coincide  wit 
the  optical  exit  of  the  lenses.  The  spring  ii.ii 
dosed  in  brass,  which  it  screwed  on  to  the  face  f 
BE  as  shown.  To  turn  disc,  lift  milled  head  9 
required  lens 


atop  and  foens.  It  is  desirable  for  the 
attached  to  eyepiece  on  hinges,  so  that  they  will 
easily  drop  into  their  groove',  which  require 
cutting  in  eye-tube. 

I  hop*  I  shall  not  be  misunderstood.  I  do  not 
propose  that  all  the  powers  of  a  telescope  should  be 
included  in  this  one  eyepiece,  but  that  these  Unset 
on  the  movable  diss  D  D  are  simply  to  build  up  the 

Kwer  from,  say,  1J0  to  a  little  over  200,  without 
etiing  a  battery  of  eyepieces  for  this  purpose. 
In  faot,  cannot  each  eyepiece  be  to  made  without 
•eiiouify  interfering  with  theoretical  working!  uf 

36,  Salvia  Mount,  Leeds.  David  Sooth. 


"IN    APOGEE. 

[29004.]— Is  th*"  Astronomical  Notes  "for  last 
month  it  is  said  that  "  the  sun  it  now  in  apogee 
— in  other  words,  the  earth  is  iu  that  part  of 
her  orbit  at  which  the  it  moat  distant  from  him 
Ii  we  assume  the  solar  parallax  to  be  8  848",  an 
interval  of  03,941,378  miles  separate*  nt  from  the 
mighty  ot  utre  of  oar  system. 

Will  "F.R.A.S."  kindly  inform  me  how  fre- 
quently, at  a  similar  period  of  the  year,  the 
earth  i*  at  th*  above  distance  from  the  tun  ?  Also, 
what  ia  her  minimum  distance  at  such  data  ?  Hat 
th*  exceedingly  cold  and  oloudy  weather  experi- 
*no*d  of  late  been  occasioned,  directly  or  indirectly, 
hj  th*  ton's  position  and  that  of  th*  earth  ?  Can 
*BJ  <MM  b*  **aign*d  for  th*  wWUBH  wcathar  w* 


.  laving  '.'  Is  it  tins  that  on  every  ninth  vea 
e  may  look  for  such  westher,  and,  if  to,  why  ? 

"kding,  many  years  ago,  that  the  i 

•    r      that  « 
ones,  and 

the  middle  one  of  each  three  is  particularly  cold  iu 
the  one  cue  and  hut  in  the  other.  I  hope  "  A 
Fellow  Of  the  Royal  AitronomicsJ  Society "  will 
find  time  to  enlighten  me  on  this  point. 

A  Cherub. 

RANGE  FINDER. 

boat  two  years  ago,  and  could  get  good  result* 
rom  it  np  to  about  900  yards,  that  being  at  far  at 
had  the  chance  of  testing  it.  Btingso  cheap  and 
imple,  anyone  can  try  it.     G*t  a  parallel  strip  of 


i  awkwardness  or  want 


of  skill  in  forming  these  cuttert  to  sot  on  that 
theory.  Mr.  Haydon  said,  I  think,  tha  surface  reft 
by  bis  tools,  used  with  soapsuds,  was  to  fine  that  a 
touch  with  emery  would  spoil  it. 

Well,  if  the  feed  it  very  Go*,  I  can  leave  a 
good  surface  ;  but  with  a  DO  feed,  unless  th*  cut  it 
a  mere  scraping,  I  can  form  no  tool  to  leave  it  such 
"-  -""ittering,  I  can 


I  veryssldom  nse,as  not  only  ia  the  noit*  disagree- 
able, bat  I  find  it  a  frequent  cause  of  broken  tool!, 
whether  osed  for  turning  or  drilling.   If  any  catch. 


■beet  zinc  Jin.  wide,  any  length,  attach  this  to  a 
stick  or  anything  handy,  to  that  it  may  be  about 
4ft.  from  the  ground.  Th*  stripmnet  be  horizontally 
fixed.  Th*  ey*  will  find  a  place  by  going  back 
from  the  strip  where  the  strip  and  th*  object  an 
in  lino  with  each  other.  Then  put  the  tape  to  tin 
eye,  and  the  farther  the  object  u  from  the  eye  thi 
longer  will  be  the  meatnre  from  the  stiak  to  thi 
eye.  Commence  on  the  200  yards  and  go  on  to  thi 
900;  note  the  dilfsrence  at  each  range,  and  maki 
yi.or  own  •t^ndard.  J.  J.  Ratbbonn. 

White  Rock,  fenygraig,  Rhondda. 

THE  HAYDON  CUTTER  BAR. 

'  'olarly  Mr 


[28006.]— I  wish  to  thank  thi 
who  have  noticed  my  letter  ;  but  par 
Stevens,  as  the  models  would  be  of 


»  fjf«;'t 


week  by  fay- 
ing that  when  I  spoke  of  the  eoa*Htataj  of  the 
bar  not  being  so  great  a!  I  had  been  led  to  expect, 
I  did  not  forest  that  it  certainly  hat  the  great  con- 
venience of  adjustment  for  height;  but  what  I 
found  its  mco'ircuicHce  was  the  difficulty  of  form- 
ing a  tool  for  other  than  straightforward  turning, 
say,  facing  up  th*  end  of  a  bar  or  a  ehonlder — i.e., 
th*  forming  of  a  right  or  left  tool.  It  can  be  done 
'  '"  '  ig  the  tool  tideways ;  but 


if  ten 


I  thin 


ended  by  "U.  H.G.. 
for  the  slope  of  th*  out,  when  each  edge  makes 
tbe  same  angle  with  the  axis  of  the  shaft.  It  is 
this  angl*  which,  I  think,  is  too  great— i.e.,  of  loo 
long  s  slope.  When  set  with  one  side  parallel,  ur 
nearly  so,  with  the  axis,  th*  angle  ia  60°.  But 
wby  to  mnch  at  all  ? 

I  hnd  no  tool  remove!  a  shaving  with  let*  labour 
than  an  old  saw  tile,  ground  like  a  three-tided 
graver  of  th*  angl*  of  from  46'  to  60s,  using  tbe 
ii'/e  of  tha  hie  which  ends  at  the  graver  point. 
The  same  tool  ground  to  a  point  like  the  bowl  of 
a  boat,  of  whioh  one  edge  formt  th*  keel,  and  uiing 
the  gunwale  at  the  bows  at  cutting  edges,  ia  almost 
equally  good,  but  not  so  simply  formed.  I  at* 
either  of  these  hand  tools  nearly  at  right  anglea 
to  the  axil  of  work  being  turned. 

The  forming  of  a  cutter  to  act  in  tbe  same  way 
and  fit  in  the  bar  without  turning  it  round  at  leaet 
46*  on  the  top  plat*  of  rest  I  have  been  unable 
isfully  or  satisfactorily  to  accomplish. 


inly  forged  tools  which  will  take  a  cut 
utters  will  not  look  at  without  breaking, 
leave  a  surface  quit*  sa  good  at  any  cu 
of  iharpenin 


will  kee 


■■i^tii 


or  no  packing,  and  thi 
parably  greater  than  the  cutters, . 
has  to  be  adjusted    for    height 
sharpened. 

For  screw-cutting  ,^in.  dooi  notie> 
all  sufficient  stillness,  at  mine  break 
if  anv  catch-in  occurs.     Heavier  ate 

tip  to  get  over  this.    The  great 


a  BE 

of  whioh 


>  work,  I  ni 


I  could  not  get  "1 
not  questioning  ii 


Quicktr  speed  with  lighter  out*  I  find  removes 
ai  much  material  ai  the  slower  speed  and  heavier 
isut,  fur  u-iiieh  uot  many  of  our  amaiear  ialhei  art 

cerned,  it  it  aa  long  as  it  is  short.  The  time  yon 
have  to  tread  th*  lathe  for  one  cut  will  usually  be 
four  that  for  a  cut  without  the  back  gear,  and  if 
yun  take  four  trips  in  this  way  to  remove  the  tame 
amonnl  of  material,  it  seems  to  ma  yon  are  v*ry 
nearly  where  you  were  ;  but  there  is  this  also— your 
tool  and  your  lathe  in  the  last  case  have  not  been 
taxed  beyond  their  power.  1  keep  my  bank  gear 
for  what  without  it  I  have  not  sufficient  power  for, 
or,  if  I  have  power,  the  tpeed  might  b*  too  high. 
Predk.  Carre. 

[29007.]— As  "  O.  J.  L.,"  in  letter  S8973,  p.  484, 
appeal*  to  me  to  say  something,  I  will  toy  this 
much — viz.,  that  I  use  tha  bar  with  th*  tool 
of    plan    angle   120"   in  both  the  lathe   and  th* 

Eisner,  and  never  useany  other  tool  for  roughing  ; 
nt  do  not  use  any  of  the  faney  to*ls  that  1 
once  sketched  for  tbe  ENGLISH  MECHANIC.  I 
wrote  a  letter  last  wtek  on  tbe  subject,  but  did  not 
send  it,  aa  I  thought  it  might  prave  at  diataataful 
to  Fred.  Carre  at  it  is  to  me  to  be  asked  for  my 
"candid  opinion"  on  any  subject,  as  if  I  were  too 
much  addicted  to  beating  about  the  buah— from 
which  amiable  idiosyncrasy  I  think  the  readers  of 
the  Em*.  Mechanic  will  perhaps  prenounae  m* 
fairly  free.     Also,  1  was  not  directly  addressed. 

The  success,  or  otherwise,  that  anyon*  It  likely 
to  aohieve  with  this  bar,  or,  in  fact,  with  any  other 
unless  p*ttesaing  th*  gift  of  tool  grinding,  it  du* 
to  th*  method  that  is  adored  for  presenting  the 
tool  to  the  face  (cylindrical)  of  tbe  stone.  When 
I  first  proposed  to  "  D.  II.  G."  to  fix  a  solid  hori- 
zontal block  of  wood  on  the  frame  of  the  grind- 
stone, at  such  a  height  above  the  centre  of  the  stone 
itself  that  all   the   under   ur  outer  facets  of  the 


__dd  that   it  wonld  B_.    - 
further  consideration,  laid  that  it  was  th*  only 
thing  up  to  that  time  wanting  to  make  the  theory 
a  practical  success.    See   Vol.   XiV.  p.   434.  and 
there  you  will  find  what  I  then  recommended  at 
the  way  to  go  about  it,  and  what  I  have  m*d  ever 
since.    To  avoid  grinding  away  the  sling  of  th* 
cutter-bar,  make  th*  cutter  protrude  alittle  higher, 
and  nt*  a  lower  block  accordingly  on  which  to  rest 
;  than  for  grinding  the  top  facet,  revert*  the  tool 
th*  bar,  being  careful  to  have  a  solid  support 
r  the  heel  thereof,  aa  it  Is  very  apt  to  cant  for- 
ward from  this  position  and  to  cut  a  groove  in  the 
one,  if  you  grind  with  the  ttone  running  down 
awards  you,  as  I  suppose  Is  done  by  must  peopl" 
ho  use  a  sulid  support  at  all.    A  small  gang*  " 
it  of  iheet  ateel  with  notch**  of  60*,  86*  86*- 
10'  respectively  on  it*  four  *dgei  ia  useful, 
so  a  gang*  for  replacing  th*  outtar  at  it*  a 
height  after  grindug,  J.  H- 
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LATHE  MATTERS. 
[29008.]— IS  reply  to  "  P.  A.  M,"  Utter  28969, 
p.  433,  if  yon  want  a  nnw  tested,  yon  mast  send 
■crew  and  cat  to  a  professional.  I  am  not  prepared 
to  give  the  name  of  ths  one  to  whom  I  go,  because, 
although  he  will  tsst  a  sorew  for  me  as  an  old 
acquaintance,  and,  in  ■  small  way,  a  customer,  I 
am  by  do  means  tare  that  be  would  do  it  for  any- 
body. IF  yon  want  limply  a  verification  of  any 
•Bale  or  measure  or  weight  that  yon  possess,  you 
din  have,  it  tested,  without  charge  or  fee  of  any 
kind,  at  the  office  of  the  Board  of  Trad*.  Old 
Palaoe-yard,  opposite  the  Great  Tower  of  the 
Weitminiter  Palace.    Ai  to  limit  of  aocuraoy,  I 


measures  ll'999908in.,  and  strangely  enough,  that 
the  same  measurement  was  brought  oat  by  thi 
eoperintendent  and  hi 


was  brought  o 
laiatant  on  1 

just  fitted  tt 


iiffere: 


days  in  August  last 
the  last  decimal.  1 
■lids-rest  a  screw  of 
micrometer  wheel  nearly  Sin.  diameter,  divided 
into  350  parte,  so  as  to  give  readings  to  l-6.000in., 
and  easily  subdivided  by  eye  to  1-10,000,  as  the 
divisions  are  about  17  to  an  inch,  and  abundantly 
coarse  to  split  in  halves  again.  I  have  also 
had  two  reading  microscope*  made  to  Si  at 
any  required  distance  asunder  on  a  bar  of  wood, 
for  testing  the  accuracy  of  various  parts,  say,  any 
two  or  three  inches  of  one  part  of  a  divided  scale 


1.] — OAsany  reader  practical  acquaintance 
with  a  lathe  worked  like  a  bicycle— i.e.,  with  a 
ind  an  adjustable  seat,  and  also  with 
flywheel  for  fast  and  slow  motion  ? 
A  son  of  mine  in  San  Antonio  has  sent  me  ona  of 
the  catalogues  of  Barnes  and  Co.,  of  the  U.S.— 
Philadelphia,  I  think— but  I've  lent  the  book  and 
'  !r  to  it ;  and  all  tbe  lathes,  whether 
g  or  plain,  are  fo  made.  For  fine  work, 
teady  hand  is  needed,  I  quite  incline  to 

ith,  and  free  from  jerk  ;  and  the  power 
being  applied  twice  in  each  revolution  of  the  fly- 
wheel ought  also  to   be  advantageous.     The  seat 
For  hand  turning  tbe 


..;-iii:i- 


other 


same  scale.  Also  for  examining 
scales  cut  from  the  screw  uad< 
each  and  every  part  of  which  inv 
mints  had  to  be  made.  The 
■crew  is  a  very  diffi-ult  and  tedious  job. 
Wilkinson  used  to  say  that  you  might  measurs 
nother,    and  tan  times 


dim 


screws  against  c 


is  longer  than  B,  and  the  eleventh 
tune  yusi  wumu  be  convinced  B  is  longer  than  A. 
So  with  bars.  One  of  my  liin.  bars  (marked  11 
was  pronounced  under  the  mark,  and  bar  No.  1 
about  as  much  over.    I  have  measured  them  fifty 


mancf  a  measur 
And  yst  I  saw  m 


o  also  did  a  f  rien 


t  the 


And  yst] 
Board  of  Tradf . 

now,  I  hope  finally,  after  trying  all  sorts  of 
for  half  a  deien  years,  that  my  leading  screw,  cut 
for  me  by  Mr.  Wilkinson,  is  about  j  ,luoth  of  its 
length  short,  for  about  3ft.  of  its  middle,  whilil 
not  wishing  to  say  too  much  about  its  first  and  it< 
lattsr  end.  So  lhave  rigged  up  a  train  of  j?|jj  foi 
the  purpose  of  correcting  that  error  in  the  sere* 
that  I  mentioned  above.  Several  years  ago  I  used 
this  identical  proportion  to  mark  inches  on  a  ruunii 
steel  bar,  that  I  have  only  recently  had  measured 
with  the  result  that  tbe  first  Gin.  are  -OOlSin.  short 
the  first  13in.  "good,"  the  first  18in.  good,  and  ttu 
whole  24in.  'O0O2in.  short.  J.  K.  P. 


back  gear,  and  I  thank  him  and  "  F.  C."  foi 
retting  me.  What  do  these  friends  say  o 
Jewsbnry  gear?  Tbe  inventor  tella  me  tha 
•acentric  pinion  can  easily  be  balanced,  and  that 
there  is  no  noise  or  jarring  heard  when  the  gearing 
is  running  as  if  all  in  one  piece,  at  tbe  quick 
■peed,  soon  ns  I  supposed  might  occur.  The  great 
advantage  of  this  gear  seems  to  be  that,  owing  ' 
pinion  and  internal  wheel  baing  so  neat 
of  the  same  size,  the  wheels  work  with  perfi 


each  other :. 
observations  be  of  any 
in  showing  the  oomps 
these  two  positions  on 
horizontal  lines  from  wl 
made,  themselves  "  di[: 
angles  towards  the  11 
readily 


7  rattle  a 


n  the  usual 


agnelio    axis 
diagram), 


use,  probably  such  bare  as  Tangye's,  or  any  other 
requiring  but  one  face  of  tbe  cotter  to  be  ground, 
"Mil  always  be  the  moro  popular,  although  not  equal 
>  Hsydon'a  in  range  of  work.  The  Haydon  bar 
ill  hold  short  bits  of  gouge  and  round  steel,  as 
well  as  square.  Let  it  always  be  remembered  that 
this  bar  the  clearance  of  3'  alludes  to  the  side 
tea  of  the  cutter,  and  not  to  the  front  line  formed 
by  their  meeting.     A  mistake  is  of  tan  madi 


O.  J.  L. 


shifts  si  dew  ay 

fi. 

appears  d 

details  ha 

The 

edge 

system. 

using. 


P  "  D.  ] 


.  G.'s 


been  gradually  but  considerably  inereaaedj  but 
the  speeds  of  Scotch  trains  remained  practieallj 
unaltered.  Therefore  it  will  be  seen  that  to  a 
considerable  extent  the  increase  has  been  made  by 
booking  the  Scotch  traffic  at  a  pace  equal  to  that 
"  tbe  Manchester  or  Leeds  expresses:  and  even 
tbe  present  time  a  Manchester  express— tbe 
Great  Northern  4.18  from  Grantham  to  King's 
~ross— holds  its  position  as  the  fastest  train  in  the 
ngdnm,  with  asi  average  of  54  rnilen  an  hour. 
If  further  acceleration  be  necessary  in  the 
jutoh  competition,  doubtless  some  stops  will  be 
taken  off.  When  trains  of  passengera  are  readvlfl 
start  from  Loudon  for  Scotland  by  aither  or  all  of 
tbe  three  routes,  it  is  useless  to  occupy  time  by 
stopping  at  a  number  of  stations. 

'-  is  a  well-known  fact  that  if  high  speed  and 
nality  is  to  be  attained,  it  must  be  by  long 
between  stations.  When  a  train  arrives  at 
stination  "  late,"  it  will  almost  invariably  bt 
[  that  time  has  been  lost  at  stations,  and  noi 

gene rally-aooe pled    theory    thi 
punctuality  decrease  in  a  n~  ~ 
umber  of  stops. 
Several  of  the  newspapsri 

ith  regard  to  the  "  disUnr 

The  facta  appear  to  be  as 


he  other — which  is  not  good  work,  or  it 
in  both  directions,  which  of  necessity 
jges;  anoint  tool  or  diamond  poiutbas 
at  if  it  is  put  end  on,  it  evidently  takes 
n g  of  triangular  section,  and  leaves  the 
ime  out  of.  But  give  it  a  wide  angle 
round    so    that    one  edge  lies   nearly 

'o  be  mads  ths  leading  edge,  cuts  the  shaving  from 
iff  the  shoulder,  the  second  edge  acts  almost  like  a 
.tuner's  chisel,  and  separates  the  shaving  from  tbe 
lylinder,  leaving  the  latter  smooth,  which  is  the 
object  of  turning  it.  Unquestionably  the  principle 
"i  correct,  and  the  object  of  the  Haydon  bar  was  to 
acilitate  the  practice  ;  but  a  solid  tool  may  be  uiod 
E  preferred  without  sacrificing  the  principle.  The 
scond  edge,  if  lubrication  is  used,  leaves  tbe  work 
s  polished  as  a  looking-glass.  No  filing  or  emery 
I  ever  needed  after  the  cut  has  been  taken.  Of 
ourse,  uniform  feed  snd  perfect  rigidity  of  the 
ool  is  needed,  as  it  always  is  for  bestwurk.  Praoti- 
ally  it  will  be  found  tbat  accurate  placing  of  the 
ool  aa  to  position  and  height  of  centre  is  of  more 
mportanoe  than  grinding  to  a  precise  angle.  The 
dge  for  wrought  iron  will  do  well  enongh  from  55 
o  60  or  112,  but  a  very  minute  change  in  position 
jill  affect  the  outting.  Care,  however,  in  this 
espeot  will  meet  its  due  reward,  fur  I  need  hardly 
ell  a  turner  of  the  real  pleasure  afforded  by  seeing 
,  tool  working  perfectly,  and  a  shaving  curlin) 
■way  bright  and  uniform,  as  only  a  keen  tool  wel 
lirected  can  make  it.  O.  J.  L. 

'EXTRACTS    FROM    BEBQKBON":    TC 

MiKE  A  PLAIN  BOX. 
[29012.]— THE  extracts  are  no  doubt  instrnctivi 
n  many  respects  to  many  beginners ■;  but  I  would 
uggest,  Mr.  Editor,  through  yon  to  "  O.  J  L.' 
ic  should  not  spread  abroad  the  detects  in  Bsrgi 


In  giving  instructions  aa  to  the  lid,  whic 
truly  describes  as  to  be  made  ont  of  tbe  same  ] 
of  wood  (or  ivory)  as  the  bottom  part, 

the  wood  of  the  li< 
.  very  common  wotktl 


ol  fitting 
<*  pillbo, 

I  dih.huoks  a" 


ll.-M'C.  - 


My  m 


^nfcrthes. 


,bont    20"  only, 
{which  raprese 


body  on  their  own  chucks  ;  then  cut  off  tb* 
steach  outside  of  tbe  top  and  body  togetht 
been  ton  runs  right  aave  the  depth  of  t 
then  tht.  "  The  Bran." 


i       % 


Wl 


in»»ii 


■  lb 


l„,t  " 


(at* 


;e    the  

the    chances  of 
dependent  upon  Iks 

intention;  upon  the 
into  Bartons  error* 
consequently  their 


LONDOS 

O  ED1N"  BURGH, 

Miles. 

|      Routs, 

Train.     Irime  on  joqraej. 

392J 
4001 
-412} 

1  Bast  Coast 
1  West  Coast 
■  Midland  ... 

10  a.m.      '  8  honn  30  mia. 
10  a.m.      ;  9  hours. 
10.40  a.m.    9  honn  50  min. 

•Note.— The  Midland  train  runs  *ia  Sotting, 
am  and  Leeds,  thus  increasing  the  distance  by 
miles  118  chains. 

LOSUOS   TO  (iLASOOtV. 


401|  |  West  Coast 
423  Midland  ... 
439}     I  East  Coast 


London  to  Manchester. 


*  Note.— The  Midland  2  p.m.  express  from  St. 
Panoras  runs  via  Nottingham,  a  distance  .f 
1974,  miles  in  4  hours  20  minutes. 

Clement  E.  Stretton, 
Consulting  Engineer,  Associated  Society 
of  Knginemen  and  Firemen. 
Leicester,  July  16. 

RAILWAYS  AND  ACCIDENTS. 

[29014.]— I  have  jast  been  shown  a  model  of  t 

railway  carriage  and  section  of  line  in  which  then 

is   planed    a    self-acting    arrangement    of   lavas, 

sing  of  a  train  through  what  an 

points,"  gives  a  series  of  hlwi 

.  substitution  for  explosive  fog 


well  known  as 
a  gong 


[although  that  appears  to  be  a  most  valuibli 
application  of  aoianoe),  as  to  put  forward  tbt 
apparent  paradox  on  which  its  succesif  nl  action  is 
founded,  -'that  the  periphery  of  a  rolling  whed 


ail  way  engineering  readers 


.FED  AND  LONG  RUNS, 
reckoned  'froni.espcndent,  a  "Shareholder 
from  tbe  line  i,pe!,rB  to  view  with  alari 
the  true  angle  oi  acceleration  o£  speed  o_ 
angle  e-  a-  d-,  or  ay  „gland  and  Scotland  by 
Thediagrams  g*  -ir.rth,  Heis  perfectly 
showing  "  Curves  Qe  increased  aocommoda- 
iicoui-i  snying  C*P ■  ;„-  expenses  ;  but  there 
It,';,*  but  muat  Ebit  it  will  pay.  Those 
orking  of  railways  are 

'■    ,.-.\\i:s<    ■mv:i)  ■  le  !■'.  tu 

'Wf'  ■  "■  "»  Wvj     as  a  matter  of  fact, 

IW-  :on  mention^,  ietTiM  has  cunsider- 

Thu  TOnld  easill*  ber  0£  p„,engers, 

*tor     and   would   R,1Tourable  weather. 

V.il  i^P"""OD.,~h..Tour  readers  are 

\  ,e  tb.  ■  dip  "  Db"5°    dJD   and  the 

•  can  see  so  far,  that  thi"  _     jE,tauce 

•pier,  and  nearer  true      „j_nim 

\\lim  wbleh   »*  pwM°^ 

<a  this    ocoentrioity    !• 


'ill  discuss  this,  and  show  il 


OBJECT-GLASS    MATTERS. 
[29015.]— My  last  letter  on  this  subject  teems  t( 


^  "  Wha  ■  is 


i  of  tbi 
share  than  "Ordi 

of  osicnlating  tha  carves  ni 
of  tbe   gli 


Vital "   appeani  U 
on  the  importance 

.     the    importance  of 

My  rule-of- thumb  worker 


it  neglect  them,  but  he  works  them  or 
at  way.  He  knows  tbat  the  curves,  sa  well 
densities  of  the  metals  he  employs,  an 
sed  in  the  imnje  at  the  lens. 
se  or  heavy  flint  produces  greater  refrsetioi 
orter  foci;  light  crown  jast  the  opposite,  mi 
i  enough  for  bim.  By  dint  of  practice  he  hia 
that  with  the  glass  he  nasi  a  flint  leu  of  t 
l  focus  (resulting  from   certain  nnknosrsj 
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carves)  coupled  b 

foooi,  results  in  a 

definition,  and  feels  ennfldent  that  by  work! 
the  same  foci,  tbe  remit  will  nearly  always  bo"tbo 
same.     When  a  fresh  supply  of  glass  ii  reqn'     * 
he  will  naturally  ask  for  the  same  kind  u  hi 
hid  before;  bnt  will  he  get  it?     Probably 
unless  it  uui  from  aotosliy  the  mud  fount,  a 
last.  To  prodnce  exactly  identical  glass  atdifierent 
times  ia  beyond  the  present  technical  akill — or  at 
all  events,  beyond  the  commercial  interest  of  the 
Rl  ass-founder.     For,  were  he  eyen  to  employ  abso- 
lotely  pure  inured!™!*,  the  remit  will  be  uncertain, 
for  be  would  still  have  to    oontcnd   with   tt    * 
crystal  isation,    whinb   depend,   ao  much    on  r 
temperature,  and  draught*.    In  saying  this  1 
not  forgetful  of  the  laUly-aohieved  German 
provements  in  tbii  direction.     There  are  aa 
many  proneaaea  in  nature  that  baffle  one  math 
of  control.     Every  fretn  atlpply  of  glass  entaih 
the  practical  optician  fre«h  trials  and  adjustine 
of  foci,  or,  aa  the  theoretical  man  wonld  lay,    _ 
calculation  of  new  rnryea  suitable  to  the  altered 
densities  and  dispersion*  of  the  materials,— both 
tedious  operation*,  and  in  nine  caaea  ontoften 
beyond  the   worker's   power.     Inetrument-maken 
will  provide  ns  with  calipers,  apherometera,  and 
Other  gangea  of  neat  precision,  indicating  differ- 
ences of  a  1-20,000  and  feaaof  an  inch  ;  hut  theae 
are  but  rough  t*>te  compared  with  the  optical  nm 
at  command.    The  image   thrown   ia  the  obiei 
which  affords  to  the  worker  the  safest  gnidanc 
The  figure,  the  depth  of  foone,  and  the  colour  will 
right, 

where  he  ia  wrong,  and  inwbatdi.. 

carry  hia  mendini;  ton,:h--=.  Theory,  after  all.  i- 
little  more  than  the  general  iaation  of  a  perf eel 
practice.  Moat  im prove menfs  mn»t  start  from  the 
atndy  of  the  image  with  the  naked  eye,  and  armed 
with  means  of  amplification.  When  it  ia  oon- 
aidered  what  goes  on  in  that  place  of  meeting  of  so 
many  thousands  of  light-wave*,  how  they  wrestle, 
overlay,  «nd  extinguish  each  other  there,  one  must 
wonder  at  the  results  already  achieved,  and  be 
prepared  for  many  wonders  yet  to  coma. 

A.  Capiat ai. 

ORGANS: 

[30016.]— IP  "  A.  W.  M.  B."  (letter  28957),  in  the 
oonolnding  eentence,  mesne  that  the  blowing  of 
organs  by  an  ele.tri-:  nH.t.,,r  "open!  a  farther  field 
lor  the  enterprise  of  the  modern  organ-builder,"  1 
have  much  pleasure  in  saving  that  this  has  been 
aoeompliahed  with  the  most  tatisfaotory  result.  1 
replaced  one  of  Joy'a  water  motors  with  an  electric 
one,  and  its  performance  is  all  that  can  be  desired. 
The  organ  ia  a  large  three-manual  one.  and  ia  need 
•very  day  in  the  week  aa  well  aa  for  three  services 

and  always  ready.  j.  E.  31. 

THE  BOEHM  FLTJTB. 
[39017.1—1  VENTURE  to  differ  moat  emphatic- 
ally from  "  Vulcanite  "  in  his  estimation  of  the 
various  qualities  of  wood,  ebonite,  and  silver  as  a 
material  for  flutes.  My  opinion  ia  baaed  upon  a 
personal  experience  of  26  years  ae  a  flantist,  and 
doe*  not  depend  upon  hearsay.  I  maintain  that  the 
ailver  flute  ia  easier  to  aonnd  than  vulcanite,  and 
vulcanite  than  wood  j  the  ailver  does  not  need  ao 
firm  a  lip  aa  the  other  materials,  and  is  thna  beat 
suited  to  thoae  who  do  not  play  regularly  Let 
any  beginner  on  tbe  flute  try  to  sound  the  lower  C 
andC  sharp  on  three  flutes  constructed  of  the  three 
materials.  He  will  probably  succeed  with  tbe 
ailver,  and  fail  with  the  ebonite  and  eocns-wood. 
Even  if  be  succeed*  with  all  three,  ha  will  get  a 
better  tone  from  the  silver.  When,  however,  hia 
** lip'' it  perfect  through  long  praotiiw  th«  ™«nle 
aa  far  as  tone  ia  concerned,  will  he 
reversed. 


iry  prohubly 


WHAT    IB    INFINITY? 

[29018.]— In  mndarn  geometry  there  ia  one 
assumed  principle  which  I  oertainly  believe  to  be  a 
false  doctrine  leading  to  erroneous  conclusions  of  a 
remarkable  kind.  I  refer  to  the  fact  that  infinity 
in  the  abstract  ia  now  often  treated  like  any  finite 
and  commensurate  quantity,  and  thi 
of  such  an  intangible  anil  even  inconceivable  sub- 
ject has  led  to  a  number  of  false  conclusions  which 
In  themselves  are  obvions  absurdities  or  admitted 
paradoiei,  but  which  are  nevertbeleaa  regarded  aa 


.,  IVv, 


■nd.   "M.ider 


I  may  refer  for  e: 


nple 


■  which  is  « 


of  the  class- nooks  in  the  Dublin  "On iv. 
tbe  earlier  portion  of  the  firtt  volume 
proceeds  to  demonstrate  that  every 
parallel  lines  is  a  system  of  linea  passing  tl 

"*  which,  lying  in   thi 

though    indefinitely    produced, "    might    easily  be 
modified  »uic  express    "Ui*  preceding  matt 


portent,  and,  indeed,  fundamental,  property  of 

auch  lines"  by  the  simple  substitution  of  the  words 
"  until  infinitely  "  for  "  though  indefinitely."  But 
hat  sense  or  meaning  could  there  possibly  be  in 
the  idea  enunciated  in  thia  proposition?     Infinity 


jardsd  If 


well  understand  tht 

ing  of  the  are  and  the  asymptote  of  an  hyperbola 
meeting  at  an  infinite  distance  fr —  ** 
i.e.,  that  the  two  lines  approach 
nntil  at  length  the  distance  beti 


than 


any 


let 


parallel  lines  be   imagined    ' 

moat  immense  distance  conceivable,  and  yet  they 

won't    have     approached     each     other  in    the 

slightest    degree.    The     idea    of    their  meeting 

real  sense  or  meaning  whatever,  and  a  senseless 
form  of  idea  of  this  kind  is  no  idea  at  all.  No 
wonder,  therefore,  that  we  should  have  paradoxes 
and  paradoxes  in  modern  mathematics  when  wi 
have  propositions  that  have  no  meaning  whatever. 
With  regard   to  Clifford's  notion  of  returning  U 

straight  line,  its  demonstration  involves  infinity  in 
the  abstract,  and  his  idea  ia  only  an  abinrd  com- 
bination of  the  abstract  and  concrete  leading  to  s 
preposterous  result.  Curiously  enough,  aa  if  thi 
discussion  on  four-dimensional  apace  had  aroused 
interest  in  the  matter,  I  perceive  that  tbe  Book- 
teller  for  July  announces  among  the  mathematical 
publications  of  the  month,  "  Another  World,  or  the 
Fourth  Dimension,"  by  A.  T.  Sohofield,  published 
by  Sonnentohein.    Thia  is  a  book  which  I  havr  — * 

living  creatures  oonld  exist  in  any  kind  of  s 
except  apace  of  three  dimension!.  E.  T.  . 

NO  MORE  DEATH. 
[29019.1— ALLOW  me  to  ask  "  M.  R."  (2899?) 
what,  in  his  opinion,  causes  the  death  of  a  mayfly 
at  the  end  of  the  day,  of  a  dog  in  about  16  years, 
of  a  horae  in  about  35  years,  Ao.?  Aa  to  death 
from  old  age  never  occurring,  he  might  aa  well  say 
that  decayed  trees  or  buildings  never  fall  from 
decay,  but  are  always  blown  or  pushed  down.  Bach 
grows  so  weak  that  at  laat  something  happens 
which  enda  it;  bnt  the  real  cause  ia  internal  decay. 


[29020.]—"  W.  A.  W."  seems  to  suppose  that  tbe 
decay  of  nature  ia  owing  to  the  one  cause — that  the 
skin  does  not  properly  perform  its  function  of 
eliminating  superfluous  matter  from  the  system. 
The  animal  body  certainly  is  always  making  efforts 
to  do  this,  and  if  one  organ  is  deficient  in  duing  so, 
it  endeavours  to  do  it  by  some  other.  Thus,  if  the 
akin  is  out  of  order,  and  shirks  its  duty,  its  office, 
if  performed  at  all,  most  be  dons  by  some  other 


t  will  t 


thing  of  the  kind — all  of  wh 

longevity  |  and  ao  he    rightly 

means  at  leaatof  attaining  longevity  it  by  keeping 

the  akin  in  good  order.     Bnt  will  not  this  be  better 

effected    by  diluted    soap    than   by  diluted  acid, 

according  to  the  valuable  suggestion  of  "  Doctor  of 

Medicine"?  W.  O.  P. 

PANCEATIC     EYKFIHCE9-TO     MB. 
PENNY    AND    OTHERS. 

[29021.]— Aa  Mr.  Penny  hsi  been  dealing  with 
the  ordinary  eyepiece,  I  bop:  he  will  give  as  an 
investigation  of  the  properties  of  the  ■  penoratiet," 
more  especially  of  the  arrangements  of  "A.  J.3." 
(described  in  the  "  E.M."  a  few  yearn  ainoe),  and  of 
Dr.  Kitchener,  as  formerly  made  by  Dollond. 

Through  the  eourteay  of  one  of  one  correspond- 
ents I  have  had  the  opportunity    of   trying  the 

with  that  of  "  A.  J.  3.,"  and  with  the  ordinary 
Huygheniam.  The  instrument  used  was  a  tin. 
W ray,  of  whieh  the  well-knuwn  reduction  of  tbe 
secondary  spectrum  to  a  minimum  gavu  an  excellent 
opportunity  fur  observing  any  ohromatio  defects  in 
the  eyepieces. 

The  "A.  J,  8."  eyepiece  gives  powers  from  120 
to  250  on  a  oft.  focus,  while  the  Kitchener  gives 
powers  from  50  to  200  by  the  graduations ;  bat 
there  is  nothing  to  indicate  the  focal  length  to 
which  these  numbers  refer._  In  his  own  reference 

hi 

,nd  tht  other  200 
so  I  think  we  may  take  J  fin.  aa  tbe  standard.  As 
the  "  Wray  "  ia  60in.  focus,  the  powera  are  raised 
nearly  50  per  cent.,  which,  of  course,  tells  against 
the  eyepiece  when  pushed  to  tbe  extreme,  and  this 
1  found  to  become  evident  in  the  ahape  of  a  con- 
siderable amount  of  colouration.  When,  however, 
the  magnification  was  not  in  etceas  of  the  300, 
that  ia  when  the  tubes  were  only  drawn  out  to 
such  an  extent  aa  to  give  thia  power  on  the  5ft. 
focus,  the  image  Was  remsrkaKy  good— quite  equal, 
I   should    any,   to   that   given   by   an   ordinary 


equivalent  Hoghenian.  With  tubes  fully  attended 
giving  about  270  diametera,  colour  became  very 
decided  ;  bnt  np  to,  say,  250  there  was  little  to  find 
fault  with.  Thia  power  of  350  ia  also  the  extreme 
of  the  "A.  J.  S."  eveplece,  np  to  which  it  ia 
practically  free  from  obtrusive  aberration.  There 
it,  however,  this  noteworthy  difference:  that  where** 
the  fully  extended  "  Kitchener  "  it  some  I3in.long, 
the  "  A.  J.  9."  ia  less  than  half  that  length. 

I  ahould  add  that  though  I  take  (for  the 
reasons  stated)  the  standard  focus  at  Mm.,  the 
owner  of  the  eyepiece  puts  it  at  aome  inchea  lets, 
■*■  —  "raid  correspondingly  increaie  tbe  powera 


i  the  "  Wray," 


tried  U 
aetbod, b 


Lt     I     h 


ii-ienti'y 


ssiri 


Mr.  Bar 
that  my  R 
. 

ling  thing  that  the  two 
pairs  of  ienaea  of  which  the  Kitchener  ia  composed 
should  admit  of  such  a  greut  variation  in  distance 
apart  without  materially  affecting  the  correction, 
and  it  ia  this  point  to  which  1  would  specially 
direct  Mr.  Penny's  attention.  Kitchener  nowhere 
gives  the  optical  details ;  bat  the  following  are 
my  notea  of  the  foci  of  the  lenses,  taken,  if  I 
remsmbcr  right,from  a  book  by  Dr.  Dick  :— 

"  Full  length  1-t-lra.,  :shut  up  S'S,  and  power  is 
then  100  on  a  8Jft.  telescope,  and  each  division 
is  ,;in,  [These  dimensions  probably  refer  to  tbe 
pattern  that  gave  400  diametera  aa  a  maximum,  as) 
they  are  different  to  those  of  the  one  I  refer  to.] 

"Focus  of  first  lens  next  o.g.  lin.,  plana  aide  next 
o.g. ;  focus  of  second  lens  ]5in.  double  (equal) 
convex  ;  distance  apart,  Win.;  focus  of  third  lens, 
I' 1,  with  plane  side  next  eye;  focus  of  eye-lens, 
Oiiin.,  plane  tide  next  eye  ;  distance  apart,  l'lin." 

In  this  tha  lenses,  with  one  exception,  are  all 

Slano-convex ,-  but  in  the  one  I  have  been  trying  I 
mnd  some  of  them  were  slightly  concave  on  one 
tide. 

Some  time  ago  I  asked  readers  of  tbe  "  B.  M," 
to  tell  me  how  to  accurately  measure  the  foci  o£ 

fignres ;  but  my  request  was  unheeded  by  those 
who  could  have  helped  me.  It  would  be  of  interest 
if  some  one  with  keener  sight  than  1  now  have,  and 
with  more  perfect  means  of  measuring  and  teating, 
wonld  make  a  aystematio  oompariaoa  of  various) 
o.p.'s,  pancratia  and  ordinary,  and  give  us  the 
results.  A.  8.  L. 

SUFFERING  WITCHES  TO  LIVE. 
129022.]— "A    JANSENIST"    (p.  187)   ■ 
the  Bible   r*  — 
executed  aa 


causing   i 


.--  to  be 
id  if  he  could  find  evidence 
.coition  ia  Israel,  or  any  in  Christen- 
Constantine'a  time  or  the  next  few 
centuries,  when  Christians  had  most  power,  he 
might  have  some  ground  for  thia.  But  how  oomea 
it  that  nobody  di covered  ivitclies  ought  to  be  pub 
to  death  tilt  about  Joan  of  Arc's  time  ?  No  book 
can  fairly  bo  taxed  with  ordering  what  people  only 
began  to  deduce  from  a  translation  of  it  after  all 
those  centuries. 

The  true    sense    of  the    command  quoted  was 
doubtless  taken,  in  all  early  times,  as  modem  Jews 


by 


expound  it;  "Than  ehalt  M 

sorcery,"  or  "  Let  none  make  a  living  by  spiritual' 
ism"  (real  or  pretended).  Wherever  the  Penta- 
teuch ordered  putting  offenders  to  death — and  it 
knew  of  but  aix  capital  crimes,  immensely  fewer 
than  the  English  law  of  the  Qneen'a  grandfather's 
time,  tbe  bloodiest  that  probably  ever  existed  on 
earth — it  distinctly  taid  Put  them  to  death,  and  no 
auch  phrase  as  this,  "Shalt  not  auffer  to  live."  It 
it,  rather,  "  Shalt  not  cause  to  earn  allying."  The 
prohibition,  which  was  by  no  means  political,  but 
adopted  by  the  New  Testament,  and  as  binding  on 
uses  on  Hebrews,  is  against  all  trading  iu  medium - 
ship ;  and  everyone  who  paid  the  late  Daniel  Home 
was  guilty  of  transgressing  it.  Even  Saul,  we 
may  observe,  went  to  tbe  woman  of  Sudor  with  no 
intent  of  trading  with  her,  for  instead  of  paying, 
he  was  at  laat  Induced  to  accept  her  hospitality. 
And  bis  previous  banishing  of  all  har  trade  waa 
parallel  to  our  Puritan  Parliaments  closing 
the     country     to     Romish     Sacrament- makers. 


i    the      Bib 


pretenders  to  magic,  and  it  waa 
rightly  held  that  whoever  desired  their  sacrainenta 
should  have  to  go  abroad  for  them.  It  thia  waa 
not  to  19th-century  taste,  I  oertainly  hold  it 
Biblical.  But  aa  for  causing  tbe  witch- killings, 
11  A  Janssnist  "  might  as  well  quote  the  command 
to  "  Preach  the  Gospel  to  every  creature,  bap- 
tising them,"  Ao,  and  then  say  "  Behold  the  con' 
*         population  -'  '        ■ 


luother  life  of  value. 


WORDS  AND  THEIR  ORIGIN. 
[29023.]— "ADAM,"   as  ws    writs  it,  and  often. 

_.irae  our  children,  ia  a  word  of  the  old  Arable 
language,  spelled  Udm,  and  nronoanoed  H  ;  its  sole 


BNBLI8H  MBOHAVIQ  ASP  'WOBIJ)  0>  BOIENCBi  Ho.  1*17.  JroT  20,  H8> 


BWMiBgi  Mm,"  Jhwo,  or"  human being."  Then  ee 
it  found  ■  place  id  tbe  polite  Fmun  (fall  of 
Arabia  words),  Udm-Khor,  ••  men-ester"  (or  can- 
nibal). A  popular  Toloimj  weed  of  the  Salvia 
species  is  celled  Jda-i-Udm,  or  the  "Life  of  Man  ■' 
In  modern  Hindoostanee  (a  componnd  linguaj... 
derived  from  the  intercommunication  of  many 
nation*),  Admit  meant  either  man  01  woman,  m  'i 
mi  iDoh  ia  nud  in  conversation.  The  scholarship 
of  oentnrias  ago  mail,  have  been  of  a  very  poui 
otder,  jcdging  from  the  remarkable  blunder!  mm!.- 
in  the  translation  of  the  Hebrew  books  intc 
English,  and  of  the  Greek  Testament  also.  i 
thought  modern  learning  woold  have  oorreoted  the 
latter ;  bnt  I  and  many  others  hare  been  rathi 
disappointed  with  tbe  labours  of  the  divines  and 

..„,•_ ...     _..     :. ,     thgjhJ^J    Bllf.wlLV 


80a  B  UTTXaVKsTOWV  PLANTS  01' 
THB   "FLORA    MEDIO  A." 

[2902*.]— MTETACEi.— The  preTailing  principle 
in  this  Important  order  oonsista  of  volatile  oil,  the 
most  valuable  being  that  extracted  from  Melaleno 
Cajeputl  (oejeput  tree)  of  Band*,  Java,  and  Am. 


REPLIES   TO  QUERIES. 


ftdifrtp, 


boyne,  whence  it  ia  exported  in  small  quantities  t . 
India,  commending  a  high  price. 
t  t,™ '— lally  — *  -;"- 


fine  healthy  tre- 
acly propagated. 


in  the  southern  parts'  of  Hindi 

C'led  to  learn  that  it  waanot __,,  r.„ 
I  found  the  leaves  foil  of  the  fragrant 
oil  of  commerce  is  very  fluid,  light,  trenspa: 
a  very  beautiful  green  colour,  very  volet 
inflammable  ;  its  odour  resembles  that  of  aa 
but  Is  more  pungent  and  penetrating.  It  i. 
times  ad nlteratsid  with  camphor  dissolved  i1 
volatile  oils ;  bnt  the  frand  is  detected  by  - 
the  suspected  oil  with  saga J  — *■— 


attributed  to  the  presence  of  copper,  prooeedine 
from  bottles  in  which  it  was  asserted  to  be  sen 
from  Bands  to  Europe.  These  statements  hsvi 
however,  been  entirely  controverted.  Though' 
copper  may  be  accidentally  present  in  some  speci- 
mens, it  does  not  exist  in  others  of  equally  crest 
colour.  • 

Oejeput  oil,  in  dose*  of  from  one  to  three  01 

drops  mind  with  water  and  sugar,  has  been  I 

Used  a*  a  stomachic  stimulant,  especially  daring 
ths  prevalence  of  cholera  epidemics.  It  is  em- 
ployed In  spasmodic  pains  attribnted  to  thi 
stomach,  and  in  flatulence  not  dependent  on  ax. 
inflammatory  state.  In  malignant  cholera  it  has 
been  mnoh  given,  bnt  with  very  doubtful  advan- 
tage. Externally  it  forms  a  very  valnsble  stimn 
lating  liniment  and  embrocation,  nsefnl  in  rheu- 
matism, paralysis,  neuralgia,  and  similar  affections. 
To  my  own  pergonal  knowledge  it  has  given  gresl 


[65405.1— Twtat  Drills.— Querist  can  get   V 
stock  drills_with  square  shank  from  ,',  to  lio., 

'-'■■-    --    •■        They  will  fit  you 
E.  J.  A L FORD. 


>  it, In 


t  dsolii 


icoadingto  "  F.RTA.S.'s  "  request  for  quotation 
for  which,  indeed,  it  is  not  van  logical  to  ask,  as 
my  contention  is  that  Darwin's  theory  involves  a 
grsat  deal  more  than  he  himself  was  aware  of 
"F.R.A.S."  must  admit  that  Darwin  suggested 
(nnlike  most  of  his  followers,  who  positively 
ssasrt)  that  man  was  originally  an  improved  spec: 
men  of  an  inferior  animal,  and  that  that  specimen  of 
animal  wss  originally  an  improved  species  of  an 
snimal  inferior  to  it,  and  so  on  almost  a  J  infinitum  ■ 
and  that  this  improvement  of  breed  waa  possible 
because"  the  fittest"  of  the  several  raoet  lorvivecl 
The  inferior  races,  of  gonna,  may  parish,  or,  if 
surviving,  rsmsin  pretty  much  as  they  were,  barf- 
ing tbe  part  of  it  that  has  been  "  unproved."  If 
Darwin  did  not  think  that  ths  evolationwr  creation 
df  the  higher  races  waa.  on  the  whole,  m  latsfaia 
>t  the  world  in  the  scale  ■ 
I  mar  observe  that    the: 


existence,  I  pity  him. 

is  no  presumption  ih 

ittest"  (a  point  my  critic  avoide),  as  he 
himself  states  that,  as  a  student  of  languages,  he 


s  very  dolt.    1 
eight  have  been  " 


of  thi 

ir   name   be   John 
John    Thompki 


relief  to 


mod  joints. 


TWISTED  TREES.-  TO  "  H.  A.  Q. 

J.2W26.]— Havino  seen  your  letter  (28622),  I 
have  examined  tbe  wood  ant  here  (we  nee  a  great 
deal  for  fires),  and  find  that  when  twisted  it  hss  a 
right-band  twist,  like  an  ordinary  screw.  I  have 
not  seen  one  here  with  a  left-hand  twist,  bnt  am 
shortly  going  up  in  the  b,.sh,  and  will  examine. 

Chrmchuroh,  K.Z,  h.  F. 


Importation  of  Dirty  Qruin.— The  sores  of 
tbe  British  farmer  have  lone  oeased  to  yield  a  corn 
enpply  tnfnoient  for  the  nations!  requirements,  lm- 
porteof  foreign  grsin,  therefore,  however  undesired 
bj  borne  growers,  are  advantageous  to  the  popula- 
tion generally,  provided  of  course  that  their  quality 
can  be  guaranteed.  Tbe  fulfilment  of  this  all- 
important  condition  unfortunately  cannot  always 
be  relied  upon,  and  the  cheap  loaf,  that  valued 
memorial  of  free  trade,  is  consequently  a  somewhat 
discounted  benefit.  By  way  of  illustration  we 
need  only  refer  to  a  recent  report  by  Miss  Ormerod 
at  a  meeting  of  the  Royal  Agricultural  Booiety. 
The  observations  contained  in  this  paper  go  to 
■bow  that  the  cleanliness  of  foreign  grain  occasion- 
ally leaves  much  to  be  desired,  .and  that  some 
cargoes  of  corn  are  almost  alive  with  weevils.  The 
effect  of  this  potent  though  apparently  insigniuci 


pest  is  well  fc 


grain  which  it  hat  iuhi' 
boskr  -■-■■- 


jduoed  to  a  mere 

is  obviously  of  no   market  valne.    The  pro- 
of a  few  of  the  insects  in  a  relatively  large 
bulk  of  corn  is  doubtletaof  no  great  moment,  and 

it  is  not  easily  »vnM«Ll.  ■  hat  •  «™ T!...j 

by  tbem  Is  to 


advc 


ickless   b 
caniideri 
:atos  for  trade  proteetioi 


tend  for  a  reasonable  degree  of'  official  oversight  on 
behalf  of  the  public  health  and  food  supply  of  the 
country.  In  tbe  case  of  goods  .a  obviously  faulty 
as  the  grain  above  mentioned  the  tax  of  confisca- 
tion is  not  unduly  heavy,  and  it  should,  if  occa- 
sional y  exacted,  act  as  an  effectual  check  upon 
the  cnjpsblo  carelessness  of  exporters,-  La Met. 


Thompki 

"int  it  ain't  by  a  very  long  chalk,' 

[65497.]  -  Self-steering  Parnmsmlatoro. 
That  is  ■meant  by  the  "numerous  types"  of  t 
.bove  ?    In  what  way  are  they  self-steering  ? 

J.  L.  P 


ig  tbe  evaporation 
1  ip  the  ohsraotet 


ifall.   As  fan 
ly  must  depend 
of  the  soil  and  subsoil,  on  the  condition  ol  the  snr 
face,  and   also  on  the  oontour  of  the  land,    Foi 
evaporation    Nyitrom     give*    inches    of   rainfall 
multiplied  by  3,630  -  cubic  feet  per  acre;  b 
clearly  it  must  depend  on  conditions. 

Pluvial. 

[65533.]—  Incubator.— There  should  be  i 
<!imcnlty  about  this  matter.     If  the  >  shaped  form 

is  adopted,  the  tank  may  snrroi 

uf  course  the  bottom  board  need  I „_. 

lie  on  top  of  tank.  Tbe  upper  beard,  lined  with 
sheepskin  with  the  wool  on,  will  keep  the  chicks  a* 
warm  aa  they  need  be.  GiLLUa. 

[65538.]— Heat  in  e  Snrfaoe.— How  can  the  re- 
lstive  values  be  fonnd  mathematically  withont 
experiment  has  first  been  made  to  obtain  the  re- 
,uiHite  data.  If  the  horizontal  surface  above  flame 
is  taken  aa  unity  vertical  surfaces  may  be  reckoned 
al  half.    See  Molesworth.  S.  M.  P. 

[66539.]— Striae  Telepb.oneo.-I  think  the 
descriptions  required  might  be  found  in  the  Trani- 
Oeitoai  of  the  Royal  Society,  and  probably  also  in 
back  volumes  of  tbe  Mechanic,  Magazine.  All 
aorta  of  diaphragms  were  used— e.g,  cardboard 
pill-boxes  and  chip  boxes.  J,  T. 

SC554S.]  —  Japanning  Zino.  —  Japanning  is 
erstood  to  include  staving.  For  directions  see 
aa  srtiole  in  So.  860,  and  look  in  the  indlcee.  A 
suitable  oven  wasjillustrated  in  p.  174  this  volume. 

Hon.  Dob, 
[65549.]  -xtcwUding-.— Pull  description  of  the 
method  of  tegilding  picture-frames  in  So,  870  ; 
it  if  querist  has  never  done  any  work  of  the  kind, 
is  better  to  give  it  to  those  in  the  trade,  especially 
the  gilding  is  to  be  dona  with  real  gold,  and  the 
smes  have  much  moulding  snd  undercut  work  in 
•m.  J.  T.  M. 

[65552.]— Antimony— I  don't  think  there  Is 
iy  easy  wsy  of  separating  antimony  from  type  or 
■reo  metal.  Jl.  A. 

[65697.]— Bolt!  —A  3in.  bolt  is  3in.  long  from 


iJerside 


[65600.1~S*w-KUl  Maohirun-r— I  was  his 

similar  dilemma  to  "  Saw-Mill  Owner  "  some  thus 
|  back.  Could  not  keep  the  main  belt  on — weald 
lCome  off  occasionally,  though  taut  enough  for 
'Blondin.  So  I  stretched  n  e tout  wire  by  the  sal 
of  a  small  pair  of  blocks,  level  and  parallel  with 
centre  line  of  engine.  Hade  a  mark  on  side  d 
flywheel  and  gauged  to  wire  ;  moved  wheel  round 
snd  gauged  from  mark  to  wire  again.  Found  nan 
shaft  all  right ;  found  also  ths  driven  spindle  wss 
level  and  square  with  wire.  At  last  I  found  sll 
the  trouble  was  caused  by  a  thick- headed  stoker 

Sntting  his  very  oily  hand  on  the  bright  una 
riving  policy  when  oiling  the  wall  bearing  of 
main  shaft.  Steam  Via. 

[66697-98  99.]— To  Ohemisrta.— BBMtstiM  of 
Plant*.— Animal  Heat.— If  "Zero"  can  bats 
access  to  P.  Heron's  complete  works,  be  will  hoi 
in  them  all  the  information  ho  requirea,  and  svn 
much  more  than  be  can  expect.  (1)  The  bmski  ■— 
of  the  physioo-ohemiesl  constituent  elements  of 
dhloropbyl ;  the  mode  of  ita  formation  out  of 
vater,  decomposed  under  the  influence  of  sclsr 
ilectricity,  beat,  and  light.  (!)  The  mode  of  trans- 
formation of  ohJorophyl  into  vegetable  snhstsaea 
of  every  kind.  (3]  The  mode  of  production  aai 
dhangss  of  colours  in  the  ohlnrophyl  of  noven' 
petals,  their  respective  proportions  in  phyaiso- 
ihomioal  constituent  elements  by  oqnationa.  (4) 
The  cause  of  the  production  of  ohloropfayl  is 
pring,  of  its  transformation  in  summer,  and  of  its 
disposition  in  autumn.  (6)  The  explanation  of 
■he  ao-oalled  breathing  of  plant*,  their  exh  ' 
the  mode  of  their  constitution,  both  phyti 

ical.  (6)  The  origin  of  animal  and  uumsa 
—  why  the  same  quantity  of  alimenta  near  tbt 
iforth  Pol*  or  on  the  Equator  produce  in  Its 
human  body  the  asms  temperature— 37°  C,  in  spits 
of  the  local  temperature,  varying  above  i<P  C, 
and  all  the  laws  thereof.  These  works  tire,  chiefly: 
1.  "Origins  dec  Sciences  Physiques  et  Natnnllet, 
ct  des  Soienoss  Mecaphysiques  at  Morales."  1 
"Le  De-Inge."  3.  "Origin*  et  Via  dee  Planus, 
avant  et  apres  le  Deluge."  Three  4to.  print*,  t, 
"  Cosmo  biographic  Grand  Atlas  Coamobio- 
graphique,"  with  403  pages  ito.  text.  5.  "Psa- 
.pitteme,  Physique  Simplifies,"  in  fonr  big  voIcibss 

■  vo.  6.  "  La  Terra  et  l'Uomoio  avant  et  Bpiei  le 
IMluge,"  extract  from  ''Physique  Celeste,"  time 
big  volumes  Sro.  These  works,  wbioh  hsve  not 
been  trauelated  into  English,  are  now  out  of  print, 

nd  no  longer  in  trade  ;  but  if  "Zero"  wishes  to 
procure  them,  J  may  perhaps  help  him  in  finding 
a  isoond-hsnd  copy. 

Horchain,  Bomme,  France.       CH.  R abacus. 

[65703.] -Hot- Water  Pipe*.-"  K.  D.  Y."  cis 
most  easily  heat  his  room  with  a  current  of  put 
air  at  any  desired  temperatnre  up  to  300s  C,  by 
meant  of  either  oil-lamps  or  gas,  without  hot-waUr 
pipes  and  boiler,  with  a  very  simple  system  wortk 
knowing.  If  he  will  writ*  to  me,  I  shall  be  very 
pleased  to  let  him  know  the  process. 

Horchain,  Somme,  France.      Cll.  Rabache. 

[65721.]— Dynamo.— TO  MB.  BOTTOKE.— If 
the  machine  gives  current  when  run  rigbt-bandec, 
nod  you  intend  to  run  it  in  that  direction,  do  not 
reverse  the  connection  of  the  P.M.  wires;  bnt  if 

■  jn  desire  to  rnn  it  left-handed,  then,  of  cjurse. 


l  physical  at 


a  dynamo  ? 


arly  8in.  ia 


n.  diameter,  though  the  angular  velocity  must 
about  the  same  in  both  eases  if  tbe  intensity  of 
field  ia  tbe  same.  In  your  cass  1  should  cot 
eed  1,000  revs,  per  minute.  Your  machine  aa  it 
uda  would  probably  light  well  five  or  six  of 
ir  48  volt,  lamps  if  atranged  in  parallel,  thus— 

3=1 


could  not  gat  sufficient  18  or  20  gauge  wire  on 
your  fields  to  convert  it  intoagood  tbuut  machine; 
'  '251b.  So.  21  would  do  it  well.     See  alto  reply 
65857.  S.  BoTTOSE. 


[65722.]— Anta— I  h 


ihould  not  wod- 

e  oarbolic  acid,"  syringed  over  trees  or 
not  injure  them,  and  effectually  driest 
.ray  all  kinds  of  ineoot  peats.  H.  OB. 

[65745.]— Ooralinee.— In  ray   juvenile  yesrt  I 


{eteh,  with  figured  din .  __...._, 

sscription  of  head,  nut,  and  thoolder.  In  order- 
ig  washers,  give  thickness,  and  say  what  size  bolt 
M  require  them  fur.  Draw  a  line  between  each 
em,  and  take  a  copy  of  your  orders.  These  are 
generally  delegated  to  the  juniors  of  the  warehouse 
to  execute,  so  always  give  particulars  fnlly,  bnt  con- 
cisely and  clearly.  When  shall  we  be  able  to  boy 
bulla  with  the  corners  left  on  the  heads  and  nuts  ? 
Why  is  great  utility  continually  being  sacrificed 
*-      ibttnl  ornament  ?  Tonsoif. 


..;!  traces  of  the  .alt-water.  The  pretty  Tectnlaria 
cuprettina,  an  especial  favourite,  waa  thus  washed 
and  tutpended  to  dry  on  a  string  if  not  attached  to 
ik  shell  or  stone,  to  be  sent  to  friends  at  a  distamt, 
and  I  have  known  it  laat  for  year*.  H.  O'B. 

[65747.]— Banjo.- Length  of  finnrboaid  from 
:.  op  to  nutt  should  be  13tn.  for  6in- hoop,  head 

in.  The  best  proportion,  for  piooulo  banjo,  bow- 
ever,  are  Tin,  hoop  and  14in.  fingerboard.  To  fiai 
proper  positions  for  freta,  halva  the  <T  "         "   ~ 
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nutt  to  bridge,  and  one-ninth  of  this  givM  first 
fcet,  Halve  the  distance  from  tint  feet  Co  bridge, 
and  one-ninth  of  thii  givee  second  fret.  Continue 
in  same  Dunn  for  allfreti  required.  Inlay  small 
•ear  or  Other  mark  above  7th  10th,  and  Hth  frsti. 
Theee  an  indispensable  in  playing,  aa  they  enable 

SD  to  hit  the  positions  at  once.  The  little  peg  the 
amb  itring  piseee  oyer  before  paaiing  round  !te 
•training  peg  ehould  be  immediately  above  the  5th 
tret.  The  bridge  for  Bin.  hoop  should  be  abont 
Sin.  from  edge,  not  less.  For  eo  email  a  banjo  yon 
mn»t  nee  railed  frits  :  make  theee  of  thin  braai  or 
German  silver,  railed  slightly  above  fingerboard. 
Bound  the  edges  of  them,  or  the;  will  oat  the 
strlugi.  Hake  hoop  of  Jin.  maple  for  ohoioe,  or 
beech;  both  are  better  than  oak.  Uae  a  good 
sound  akin  for  head,  and  attain  it  up  till  it  u  aa 
tight  a*  a  board  ;  don't  nae  vellum.  The  atratning- 
«nn  should  be  not  more  than  lib,  apart  If 
"Jo"  requires  any  further  information  I  .hall  be 
happy  to  give  it,  and  if  ha  cures  to  advertise  his 
address,  and  telle  me  the  exact  diameter  of  hoop 
be>  intends  to  make,  I  will  lend  him  a  fntl-eiie 
working  aketeh  for  his  banjo.  Banjokeh. 

[667*7.]— Ban 1  o.  —  I  don't    nnderatand   what 
"  Jo  "  wants  with  a  h  ugar-etiok.     I  send  drawing 


to  be  only  eft.  8}in.    Will  some  of  our  able  reeden 
throw  more  light  on  the  difficulty.        Deiveb. 

[66769.]— Sooteli  Hxpraae  Trnina.- "W.  R," 
in  you  issue  of  the  13th  init.,  appears  to  be  some- 
what in  error  with  reipeet  to  the  above.  Aa  i 
matter  of  fact,  the  10  a.m.  ex  King's  Cross,  accord 


Bradahaw, ,, 

ive  minutes  Grantham  to  York,  tan 
York — not  a  atop  of  ten  minutes 


minn tea  off 

as"  W.  B."  Statu.  Another  five  minutes  is  gained 
to  Newcastle,  and  a  like  gain  to  Berwick  :  beyond 
this  the  timing  ia  aa  before.  Total  gam,  thirty 
minutes  on  the  time  taken  before  let  July  last. 
As  thii  averages  about  46-6  miles  per  hoar,  the 
■peed  does  not  appear  excessive,  and  a  farther 
eooeleretien,  which  ia  talked  of,  not  improbable. 
One  hears  some  rnmonri  of  a  seven  honra'  run  to 
Edinburgh  with  dining  oars,  and  alteration!  to  the 
central  station  at  Newcastle;  some  time  farther 
may  be  saved,  but  ehould  doubt  the  above  seven 
hours'  trip.  Be  thii  as  it  may,  the  Forth  Bridge 
will  be  a  great  gain  in  the  distance  to  Perth  and 
the  Korth,  and  certainly  the  OJI.  and  N.B.  rail- 
'ortby  of  all  pralae  tor  their 


eiprei 

[66/69.]-BootOA 


TwUna.- 


B.B.  G. 

'W.  B.' 


of  finger-board  with  freta ;    if  thii  will  not  suit, 
bay  a  good  tutor.  SlLVBB  STBINO. 

[66766.]-Bleotric  Bobbin  WtndtnAr— Fig.  1, 

A,  pulley  to  carry  belt  to  a  editable  driving  wheel ; 

B,  movable  spindle,  working  in  the  holder  C  ;  C, 
'-•-»-•  D,  bobbin  partly  wound     "  "'-' * 


has  very  naturally  been  led  into  error  by  "  Brad- 
ahaw"  when  he  aaya  in  hii  reply  that  the  down 
tourist  express  runs  from  Nawoastle  to  Edinburgh 
■  -12-1)  milea— without  a  atop.  True,  it  does  not 
atop  to  pick  np  passengers,  but  it  does  atop  for 
the  engine  to  take  water.  The  longeat  run  on  the 
Nortb-BestemiJe  80*  milea—  from  ™Tork  to  New- 
etJtle.     The  Bait  Coaat  performance  to  Edinburgh 


of  magnets  firm,  ends  of  B  are  hollow.  Fig.!, 
details  of  B  and  C.  Section  ahowi  a  spring  K. 
Fig.  8,  L,  reel  of  wire  on  standard,  to  which  ia 
attached  arm  holding  two  rubber  rollers  that 
touch  each  other,  between  which  the  wire  passes. 

K.  WAS!)   BUSSELL,  A.E.H. 

T  65  758.1— Ball  way  Gauge.— I  note  that 
"  J,  H.  B?'  and  Mr.  Stretton,  in  their  replies,  seem 
to  Imply  that  Mr.  Stephenson  adopted  the  eft.  8(in. 
gauge,  arid  ilid  not  invent  it.  Would  these  gentlemen 
give  tome  proof  for  their  theory,  became  it  ia  eo 
different  to  a  very  recent  statement  on  the  ques- 
tion. Was  the  odd  half-inch  a  mistake  or  not  ? 
"  1.  H.  B."  and  "  C.  B.  8."  say  it  was  not ;  bnt  a 
writer  to  an  engineering  paper  haa  laid  it  wai 
•  mistake,  and  that  Stephenson  built  aa  engine  for 
a  ift.  Bin.  gauge  ;  bnt/'lol  and  behold,"  It  proved 


in  81  honra  ia  fine  work  ;  bnt  it  is  generally  nndsr- 
stood  that  on  the  lit  of  nut  month  the  Weet 
Coaat  time  and  the  Midland  will  both  be  again 
reduced.  Fur  some  years  the  Klng'a  Croea  and 
Grantham  run  of  105)  miles  baa  been  the  longeat 
in  the  world  ;  but  it  is  now  placed  in  the  shade  by 
the  Midland  wonderful  rnns  between  London  and 
Nottingham  of  123  miles  61  chains.  These  mm 
are  made  poaiible  by  the  new  large  tenders  lately 
built.  Another  qnlok  run  of  the  Midland  it 
worthy  of  note,  from  St.  Paneraa  to  Leicester  in 
lh.  66m.  (99  miles  9  chains)— that  ia,  a  redaction 
of  IS  minutes  In  the  running  time.  The  great 
part  of  the  increase  of  speed  seems  to  have  been 
made  in  the  south  by  the  Bngllah  lines  ;  wa  shall 


Caledonian,  and  North  British. 


low  the  traina 


irked  forward-say  from  Carlisle— will 
greatly  influence  the  respective  routee.  Can  any 
reader  say  the  result  the  new  line  will  have  at 
Ashburyi,  near  Manchester,  by  which  a  through 
route  ii  formed  from  Scotland,  via  H el li field,  to 
Manchester  Viotoria  Station,  and  thence  round  to 
Marple  on  the  Midland,  Maneheater,  and  London 
line.  Will  it  be  aa  abort  aa  the  preaent  route  from 
St.  Paneraa,  via  Normanton.  LOCO. 

[86764.] -Bight- Day  Olook  with  Moon 
Dial.— Tnia  is  evidently  one  of  those  arrange- 
ments in  which  a  flit  disc  or  moon  with  pointer 
upon  it  is  made  to  revolve  once  in  69  days.  This  is 
generally  accomplished  by  118  teeth  being  formed 
on  the  edge  of  the  diso,  and  one  tooth  being 
moved  at  each  revolution  of  the  12-hour  wheel. 
The  connection  between  the  two  (which  appears  to 
have  been  removed  in  the  querist's  clock)  usually 
oonaiita  of  a  kind  of  eliding  bolt,  one  end  of 
which  comes  In  oontaot  with  a  pin  driven  Into  the 
12-hour  wheel,  while  the  other  is  made  to  engage 
the  teeth  in  the  moon  diec  The  upper  part  of  the 
belt  ia,  of  oonrse,  hinged  so  aa  to  drive  the  wheal 
on  its  ascent,  bnt  spring  clear  aa  it  descends.  A 
light  spring  pawl  keepe  the  moon  disc  In  position 
while  the  bolt  la  descending  and  not  acting.  The 
whole  thing,  however,  is  an  eieorable  arrange- 
ment, and  forma  one  of  the  moat  efficient  olook 
etoppers  ever  devised.  Thii  ia  why  it  ia  always 
taken  off  sooner  or  later,  and  the  man  who  took  it 
away  from  the  querist's  olook  waa  probably  wise* 
in  hie  generation  than  the  maker  of  it.  No  doubt 
theee  things  might  be  made  to  Work  hatter  than 
they  do  if  more  mechanical  skill  were  used  in  their 
design;  but,  speaking  generally,  the  fewer  things 
a  clock  has  to  move  the  better.  In  an  old  olook 
With  well-worn  pinions,  U  you  can  get  it  to  let  off 
the  etriking  train  it  is  aa  much  as  yon  can  fairly 
expect  of  it.  Anything  else  is  very  likely  to 
prove  the  last  straw,  especially  when  the  clock  haa 
got  a  little  dirty.  W.  J.  B. 

[66766.]— Harmonium..—  The  gentleman  who 
examined  yonr  harmonium  ii  probably  correct.  I 
consider  that  it  would  be  far  better  if  bellows 
makers  would  secure  the  leather  valves  to  a 
separate  board,  which  could  be  removed  when 
required.  If  the  querist  will  send  hii  address.  I 
will  send  him  full  instructions  for  removing  Use 
defect,  free  of  charge.  The  leather  valvea  inside 
feeders  have  curled,  which  allows  the  air  to  esoape, 
thus  amnainA*  the  noise  complained  of. 

G.  FEYEK. 


[66766.]— Harmonium.— Thii  qnsrist  ehould 
take  a  piece  of  Jin.  board,  and  drill  holes  In  it 
the  same  size  and  diatanca  apart  aa  present  valve- 
board,  screw  and  glue  a  ledge  around  of  abont  an 
inch  square  etuff.  then  inside  of  the  shallow  tray  so 
made  tit  the  valvea,  which  are  uiuelly  a  double 
thickness  of  sheepskin,  except  where  each  valve  ia 
glncd  to  the  board,  where  a  aingle  thickness  is  left 
to  form  hinge.  When  all  complete,  put  a  joint  of 
soft  sheepskin  around  ledge,  which  must  be  planed 
truly,  and  screw  the  new  valve-board  over  the 
preaent  one.  This  will  boa  permanent  cure,  if  the 
board  ia  well  seasoned.  DON. 

[66766.]— Harmonium. — The  bulling  noise  la 
oaused  by  the  leather  inside,  which  forms  the 
pallet  not  lying  flat.  To  get  over  this,  ha  mnit 
cut  out  a  piece  at  the  bottom  board,  leaving,  aay, 
2m.  at  sidea  and  Sin.  or  4in.  end  grain,  then 
prepare  a  piece  of  thin  bard  wood  large  enough  to 
oover  the  orifice.  Remake  the  pallet  holee  and 
get  a  new  piece  of  toft  white  sheepskin  for  the 
pallet,  the  joint  between  the  false  bottom  and  the 
original  bottom  to  be  leathered  and  then  screwed 
on.    Thii  will  get  over  the  difficulty. 

Gillingham,  Kent.  C.  W.  B. 

[66767.1— Jsaohanioa.—  Ebbok.—  BD  will 
represent  W,  not  half  W,  aa  written. 

Bristol.  T.C. 

[66770.  ]— Pitch  of  Screw.— Is  the  distance  be 


e  threads  the  shortest  distance, 
a  direction  parallel  to  the  aiii 
Thobn  field. 


tween  the  it 

or  that  measured  ii 

of  the  screw  ? 

[66770.]— Bore w.— The  pitch  of  a  screw  is  the 
measure  of  the  inclination  of,  or  the  advance 
which,  a  thread  makes  in  one  convolution.  In  a 
right-angled  triangle,  if  the  base  repreaanta  the 
outer  circumference  of  the  acrew  and  the  perpen- 
dicular the  "pitoh,"  the  bypotbennae  will  show  the 
angle  of  inclination  of,  and  the  length  of,  the 
thread.  Another  line  might  be  drawn  to  show  the 
angle,  length,  and  diameter  of  the  screw  at  the 
bottom  of  the  thread.  Io  workshop  phraseology, 
the  "  pitch  of  a  acrew"  la  the  width  of  a  thread 
and  a  space,  just  as  tbe  pitch  of  the  tooth  of  a 
wheel  or  rack  la  the  width  of  a  tooth  and  epaoa 
measured  parallel  with,  or  on  the  "  pitch  line. ' 


has,  we 

id  AD 


D,  and  resolve  Into  the  oompononl*  B  andS. 

wa  see  that  Q  and  8  are  the  tensions  in  A  B 

ipeotively,  and  P  tad  B  the  oompr 
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stresses  in  B  D  and  C  O.  The  ingles  0,  0„  0„  a 
supposed  known;  in  any  case  they  are  reads 
determined  by  trigononntry,  when  the  lengths  ■ 
Hit  ban  :.j  e  known.  Sine*  WBPn  ."-'■•  • 
ha**  P  -  .T*  (J  «  W  cot. 
reimient  the  time  forces  applied  at  different 
3  find  B  and  S,  the  components  of  P 
D,  we  use  tha  angles  D  R  P  -  tf„ 
DPR  =■  fl„  arJ"  ' 


1  DP 


).    Then, 


sines  of  the  opposite  angle*,  w*  obtain— 


a  _Psin.(01+g',)      W  »in,  (0,  +  8,) 
.in  tf,  BE  B  sin.  *, 

Tha  stresses  on  all  the  rods  are  now  known  in 
terms  of  W,  The  forces  Q  and  8  may  be  trans- 
ferred alone  tbeii  line;  of  action  to  not  upon  A  at 
•n  angle  HA  l.i  =  -  -  (0  -.-  0,  i  with  each  other. 
Thair  resultant  is,  therefor*— 

[Qa  +  8'  -  S  QS  oo*.  (0  +  fl,)]' 
in  the  direction  AT.    "Statics  "  can  easily  find 
the  valna  of  this  resultant,  if  he  require*  it,  by  sub- 
stituting the  values  of  CJ  and  S  given  above. 
Porteznouth,  A.  M. 

[66779.]— Tlmo-BallS.— To  MR.  W.  PEEKES- 
MAVCOCK. — It  is  some  time  since  I  had  an  oppor- 
'       '   n  ;  but  I 


tonity  of  e 


ntnlng 


time- ball 


)  bearings  G  Q.    It  is 

35 


time-ball  is  guided  by 

hinged  at  bottom  to  Son  ui  L-uuHierp-jisH-iever, 
which  is  pivoted  at  n.  The  counterpoise  is  capable 
of  adjustment  at  any  required  point.  There  are 
two  levers,  A  and  B,  pivoted  at  n'  and  a*.  B  B1 
are  anti-friction  rollers.  The  roller  ends  of  the 
levers  are  bent  as  shown,  lo  enable  the  hinged  end 
of  counterpoise-lever,  when  it  falls,  to  clear  "-- 
pivots';  as  also  the  and  d  of  lever  A  to  c 
pivot  a'.  The  end  of  A  bsing  bent,  as  shown, 
instrument  takes  up  leaa  room  than  wonld  other- 
wise be  th*  esse.  The  end  c  of  B  is  held  by  catch 
piecs  of  armatur*  pivoted  at  a*  through  the  tension 
of  the  spring.  The  whole  apparatus  is  firmly 
mounted  in  a  strong  cast-iron  frame. 

W.  Pebben-Maycock,  A.S.T. 
[66771.]— Wood-Uoe— Will  settle  on  alio**  of 
potato,  turnip,  it,  fresh  cat  daily,  and  placed   in 
the  frames  or  about  the  rockery,  thence  to  b*  re- 
moved by  careful  watching  and  picking. 

ao*B. 

[65780,]— Tabula*   Orgsvn  Action.— Without 

Gofessing  to  say  "  which  Is  the  best  and  moat  ra- 
ibls,"  I  can  strongly  recommoud  Roosevelt's 
system  a*  absolutely  satisfactory  when  carefully 
ade.  1  think  sketches  hare  already  appeared  in 
E.M."  5.  E.  M. 

[65794.]— Spermaceti.— Spermaceti  is  obtained 
from  the  great-headed  cachalot  or    sperm  whale, 
ior  to  the  cranium,  the  upper  jaw  has  a  large 
containing  no  oily  liquid,  which  ia  removed 
■tickets  soon  after  the  animal  has  been  killed, 
congeals  into  a  yellow  mass.     This   is 
and  then   pressed   to 
Is  purified  by  melting 
ng  off  impuriti**,  and  boiling 

of  potash L 

aud  finally  allowed  to  congial 
crystalline  masses,  somewhat 

'ight  fatty  odour  and  taste.    Specific  gravity 

,  and  fusing  at  about  43°  C.  (US'  F.)     It  is 

soluble   in  chloroform,  ether,    fixed  and  volatile 

oils,  and   is  readily  saponified  when  boil*d  with 

alcoholic  solutiou  of  potash,  yielding  palmitat*  of 

lotassium    and    oetylio    alcohol   or  ethol.     When 

■oiled     with    nitria    acid,    spermaceti    is    slowly 

oxidised,    cunantbylic,    succinic,    and    other  acids 

'  >ing  found  among  the  products.  Vooqbt, 

[66791.]— Spermaceti.— Cet»e*um  is  a  concrete, 

tiy  substance,  found  in  several  parts  of  the  body 

Physeter  maorocephalus,   a    specie*  of    whale 

lown  SJ  the  "great-headed  cachalot."     The  head 

the  chief  repository  of  this  tecretion,  especially 

oavity  in  the  upper  jaw,  in  which  :*  — - 


suitable 


Eecolleot  that  there  were  a  series  of  lever*  which  i  with  oil.  The  spermaceti  whale  occurs  in  the 
im  berna  released  by  an  electro-magnet,  allowed  Pacific,  Indian,  and  China  »si.  The  iteaM  DM 
tbt  bmll  to  fall.  The  accompanying  akatcb  illm- 1  drawn  from  the  head  of  tha  animal  is  a  mixture  <if 
tt)U«t  my  own  Jfle*  o/azj  effloient  apparatua.    The  I  spsttmawti   and  *p*rm  oil:   from  this  th*  solid 


,  and  remelted  with  a  .  . 

water,  to  remove  the  last  ti  ace*  of  th*  oi  . 
it  is  permitted  to  concrete  slowly,  daring  w 
crystallises     in     brilliant     white    mane*,     ran 
spermaceti  is  white,  tasteless,   inodorous,  crystal* 


Uttlspos**) 
ing  wales* 


in.,  insoluble  in  water,  slightly  aoluble  in  bo£ia( 
alcohol ;  it  form*  a  soap  with  potash.    It  is  eosa- 

fosed  of  oarbon  3166,  hydrogen  12-86,  oxygen  6'<T, 
t  is  st  present  solely  employed  in  ointments  as* 
cosmetics.  Ambergris  (that  costly  perforce)  is 
occasionally  found  in  the  entrails  of  this  wash, 
and  is  supposed  to  be  its  hardened  fecce*  ;  the  aw 
substance  ia  also  found  Boating  On  thesbiira  *f 


(ambreinc),  benioie  acid,  and  extractive  mat 

[65786.]— Banjo  AccompuElm.-nt—  -  :. 
ner  "  must  understand  that  there  are  three  eho 
ev«ry  key.    Say  that  we  taks  tha  ohord  of  G.  n- 


o 


(! 


open  key  of  the  banjo,  there  we  ahall  God  G,C, 
and  D.  I  should  advise  "  Beginner  "  to  have  s 
few  lessons  on  the  American  ear-system,  I  aaai 
•awings  in  the  key  of  G.  SILVER  STBIBfi, 

[65792.]— Revolving    Stereoscope.— To  ces- 
ru.it.    The  annixtd  sketch  will,  I  think,  essa* 


T.  Gasson  to  make  one  for  himself.  Th*  prst- 
niple  is  very  simple:  two  roller*  and  an  sndles 
trap  or  web,  to  which  the  stereoscopic  views  an 
ixed  by  mean*  of  wir*  clamp*.  The  out  uf  lit 
lenses  should  be  about  Is.  each.  The  slides  an  <•> 
be  got  at  all  price*  from  6d.  to  10*.  each.  Trsns- 
pirencies  are  far  more  efiectiv*  in  this  fun  this 
the  ordinary  stereo  slides. 
Plymouth.  a  Sc. 

[66796.]  —  Preserving  Lemons.  —  Eeefusf 
,em  in  cold  water  is  said  to  b*  i  good  plea;  bat 
have  not  tried  it.  Fat. 

[65797.]— Pre* orrlntr  Lemons.— Caref*Ilj<irj 
.nli  lemon  ;  place  them  in  an  earthenware  vessel, 
id  pour  melted  fat  over  thsm.  Bj  thus  si»ta*S)T 
la  air  they  cannot  become  mouldy.  At  th*  Us* 
:  pouring  the  fat  over  thsm  it  must  be  at  its  Bait- 
ing point,  not  a  higher  tempstmtoia. 

Fbkdekics  run*. 


•J££ 
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ieeota  the  angle  farmed  by  tho  rope. '  The  strali 
o  the  rope  i»  th*  weight  W,  plus  the  ■mill  amoun' 


parallelogram  of  forcel,"  f or  wbioh  ws  any  ele- 
mentary textbook. 
Briitol.  t.  c. 

J 56800.]— Dynamo  BOo.p.— To  Mb.  Bottonb. 
iuppoemg  yon  intend  to  uie  five  lamp*  of  lOo.p. 


'  v.-  l  r  U  „' 


Dldll 


ahonl  2d  ohms,  you 

msywind  your  srmature  with  about  lib.  No.  20 
(it  ■  Siemens  H),  or  about  31b.  of  thi 
if  of  aringfoim.  In  either  case  your  _ 
No.  S4  on  the  fields,  which  should  be  connected  up 
in  shunt  with  the  brruhei.  Speed  about  2,500  revs. 
per  minnte;  power  required  to  drive,  about  )H.P. 
S.  BOTTQNE, 

[65802.1  —American  Gallon.— The  United 
State*  gallon  liquid  measure  equals  2B  1c.  in.  or  8Jlb, 
•woirdupois ;  ditto  dry,  268o.in.  Tha  Imperial 
(English]  gallon  liquid  measure  equal.  i'77-:  n  \ii. 
or  1-2  U.S.  gallon ;  ditto  the  same.  See  C.  F. 
Howard'!  "  Arithmetic,"  1>.  440,  Strand,  and 
Simpkin,  Marshall,  and  J.  Heywood.  J.  H. 

[65803.]— Electric  Shock  In  Bath.— To  Mr. 
BOTTONE.— Tbit  will  indeed  be  (hocking,  to  Die  a 
coil  for  this  purpose.  Fray  let  the  shocks  be  very 
mild,  as  when  tho  body  it  surrounded  with  water, 
the  effect  la  very  much  intensified.  All  yoa  have 
to  do  it  to  place  a  wooden  trellis  at  the  bottom  of 
the  bath,  if  it  is  u  metal  one,  so  that  tha  body  does 
not  com*  into  direct  contact  with  tbe  metal.  Con- 
nect one  terminal  of  the  coil,  by  meant  of  a  wire,  to 
the  bath  ;  or  if  that  is  not  of  metal,  insert  a  rather 
large  metal  plate  (clean  copper)  in  the  water  at 
the  foot  of  the  bath,  snd  connect  tint  plate  to  one 
terminal  of  the  coil.  Lit  a  bracket  project  from 
the  wall  a  little  above  the  patient's  arm,  and  to 
this  bracket  let  there  be  impended  a  metallic 
stirrup  which  he  can  grasp  easily.  Place  this 
Stirrup  in  metallic  connection  with  the  other 
terminal  of  the  coil.  Do  not  give  it  him  too  strong. 
S.  Bo t TOSS. 

[  66804.  ]  —Bee  ordon'a   Electro  -  Magn  et .    To 
MR  BOTTONE.— If  the  magnet  is  to  be  used  for 
months  together,  nothing  can  beat  the  Leolanohe 
—"■  "ire •  in  series  should  be  ample.  But  if 
only  for  abort  experiment*, a  bottle 
-quart  capacity  would  be 
!  effectual. 

s.  Bottone. 

[65807.]— Lathe  Wheel.- 1  f  you  want  to  make 
the  pattern  for  the  sake  of  doing  so,  go  ahead  and 
make  it,  but  without  tbe  grooves  in  these  will  be 
•  turned  oat  of  the  totid.  Bat  unless  yonr  friend 
will  turn  it  for  nothing,  I  would  advite  job  to 
Writ*  to  Taylor,  of  Manchester,  for  price*,  as  you 
trill  find  it  cheaper.  *•—»*- 

Bristol.  t.  O. 

(65808.)  —  Boots.— Try  system  of  NiohoUs,  at 
■hop  on  north  side  of  Strand,  oppoaite  Norfolk- 
•treet.  J.  H. 

[66808.]— Boots.— I  think  that  "  W.  R.  C."  will 
be  able  to  bave  lasts  and  boot*  made  to  fit  him  by 
Mr.  Simpson,  88,  Dean-street,  Sobo,  W.,  who  hat 
made  several  pairs  fur  my  wife,  whose  feet  are 
Tary  much  out  of  the  niual  shape.  ABDSNT. 

[66808.1— Boot*.— I  can  deeply  sympathise  with 
*  W.  R.  C."  If  he  will  try  a  pair  of  boots  made  of 
bnckskin,  he  will  be  enabled  to  go  about  in  comfort 
Ontil  the  much-to-be  desired  bootmaker  arrives. 
Bnukakin  does  not  differ  in  appearance  from 
ordinary  leather,  lasts  longer,  and  conforms  to  the 
foot.  R.  A. 

[05908.]— Boota.— I  am  sorry  to  tell  "  W.  R.  C 
that  1  have  been  seeking  in  vain  for  forty  years  a 
boot-miker  and  a  lust-maker  who  would  make  boots 
or  lasts  like  my  foot.  As  Mr.  OnisBi  by  courage- 
ously painting  people  in  their  real  uglineis,  at  once 


bichromate  uf  ■ 


who  had  similar 
nglyft 


rage  and  made  ugly  boots  fi 


[66808.]— Boots.— I  think  if  querist  got  a  platter 
oast  of  his  feet  he  would  End  no  difficulty  in  getting 
•  fit.  I  should  get  the  lasts  cast  from  the  plaster- 
oast  in  iron.  Mobbt's  foundry,  (iuildball-road. 
Northampton,  would  do  tha.  fur  him  cheap,  and  i 


t  the 

e  job  si 


;   will 


undertake 

I  will  not  cut  his  corns  with  the  pr 

A.  Smith. 

Stan",  4th  Batt.  Royal; Warwick  Regt,  Warwick. 

[65808.] -Boota.— The  only  way  to  insure  eom- 
<<rt  in  boots  is  to  bave  a  pair  of  lasts  made  of  the 
eoaot  form  uf  tbe  feet,  and  a  pair  or  more  of  trees 
«orretpondiug  to  them,  on  which  the  boots  and 
shoes  should  be  kept  and  cleaned.  This  lathe  plan 
I  have  adopted  for  many  yean  ;  consequently  my 
J>*w  shoe*  tit  me  at  easily  se  my  old.  If  *  W.  R.C. 
will  adopt  this  device— an  old  one— he  will  ex- 
perience no  more  trouble  or  discomfort.  He 
Mbonld  read  "  Motiont  of  the  Human  Foot,"  and 
aha  "  Foot  and  its  Covering,"  It.  eeoh,  published 


by  Mr.  Dowie,  455,  Strand,  London,  W.C.,  if  he 
want*  further  information  on  the  i object. 

G.G.  B. 
[66808.]— Boota.— "  W.  R.  C."  should  go  to  a 

own  uppert  and  fit  his  own  lasts — there  are  plenty 
in  and  near  London.  Even  here  in  Cornwall,  to 
far  removed  from  the  large  centres,  we  do  it. 
"  W.  R.  C."  should  stand  with  all  his  weight  oa  a 
aheet  of  paper,  and  hare  his  foot  traced  round  with 
a  pencil  by  the  bootmaker,  and  then  the  taatt 
ehonld  bo  made  thai  shape.  All  the  measurements 
in  the  world  are  of  no  me  nnlest  this  it  done. 
"  W.  R.  C."  wants  what  it  called  the  "  hygienic  " 
style;  all  children's  feat  are  this  thtpe  -  straight 
on  the  inside,  which  is  the  natural  shape. 

Truro.  CHARLES   DAERETT. 

[65B08.]-Botrta.-"  W.  R.  C."  it  not  obliged  to 
accept  boott  that  do  not  fit  him,  especially  if  tbe 
bootmtker  does  not  comply  with  his  direction!.  I 
have  no  experience  of  London  makera  ;  but  I  have 
no  difficulty  in  the  country  in  getting  boots  made  to 
any  pattern  I  desire.  "  W.  R.  C."  is  wrong  in  his 
idea  that  the  laoing  should  extend  to  tbe  plaee 
shown  in  the  sketch,  because  it  is  at  that  place 
where  the  uppers  are  joined  together  and  the 
tongne  inserted.  This  extra  thickness  and  rigidity 
would  canse  much  inconvenience  if  placed  where 
the  foot  bends.  Its  present  locality  is  chosen 
beaanae  the  foot  is  motionlett  at  that  place,  and 
the  extra  thickness  is  less  felt  there.  Further, 
there  would  be  lose  protection  against  ingress  of 
opening  would  no  io: 


tilf  i 


SK. 


[66803.]— Cleaning-  Sliver  flat* — Use  soft 
brush  audsoft  leather  along  with  precipitated  ohallc 
mixed  with  methylated  spirit,  wben  the  discolour- 
ation ie  cleaned  off.  Rnb  and  brash  dry  along 
with  a  touch  now  and  again  of  dry  chalk,  uting  a 

stiff  brush.  Dens. 

ie.— Tbe  "best 
rived  at  years 
cretion,  yon  may  use  cyanide  of  potassium;  but, as 
then  yon  mntt keep  it  aomewhere  safe,  yon  had  be tter 
rely  on  jeweller's  rouge;  a  brush,  and  elbow  grease 
—tbe  last  named  matt  Important.        NDS.  DOB. 

[66809.]— Cleaning  Plato.— If  "Thornfield  " 
will  advertise  his  address,  I  will  let  him  know 
where  he  can  get  the  best  plats-powder  that  is 
made.  It  is  merely  mixed  with  a  little  water, 
rubbed  on  the  silver  with  a  brush,  and  then 
polished  off  with  a  dry  leather.    It  it  warranted 

[66809, 1  —  Cleaning  Plate.— For  cleaning 
plated  articles  such  as  teapots,  coffee-pots,  Ao., 
mske  a  thin  paste  of  whiting,  mix  with  water,  and 
apply  with  bruth  ;  when  dry,  bruth  or!  with  clean 
one.  Finith  with  rouge  on  hard  wool  buff.  For 
chased  things,  after  rouging  wash  in  hot  toap-and- 
wster  and  s  little  soda  ;  dry  in  box-dust,  or  soft 
cloth.     If  badly  tarnished,  mix  whiting  with_  spirit 

i   of 

i  668  1 0.  j-Sila*  Lapham.— "  The  Rise  of  Silas 

""'      i  the  Ctatfarj  iliuitrattd  Monthly 

ltd  by  The  Century  (' 
.  Waroe  and  Co.,  London. 


tier.  FAL. 

[66811.]—  Gleaning  Skull*.— Tour  query  is 
ther  vague,  because  you  do  not  state  in  what 
edition  the  skulls  are  at  present.  As  you  are  a 
lady,  I  shall  presume  that  it  it  only  a  secondary 
ing  that  you  with  to  know  about.  First 
over  carefully  with  aoap-and- water  to  ra- 
the dirt;  then  put  them  out  on  a  roof  (or 
place  inaccessible  to  oats)  to  bleach ;  let 
them  lie  there  for  mouths,  occasionally  changing 
ieir  position  so  that  tho  sun  and  air  permeates  all 

Plymouth, 

[66812.]— Iron  v.  Wood  Planea.— For   bring- 

g  wood  both  hard  and  soft  to  a  thickoeii  notbing 

..  ill   beat  a  good  cloee-grsined   beech  plane  well 

oiled  (as  above).    It  rides  well  without  the  dis- 

--'-  slip  of  a  metal  plane  when  taking  off 

.vingt.    For  fine  joints  in  small  work  the 

J —  it  far  away  the  best,  on  account 


B-Sc. 


k    Of   B 


i  that  ii 


woods  of  the  character  of  box,  rosewood,  partridge, 
ebony,  Ac,  by  reason  of  their  keeping  face  better 
than  wood  planet,  and  for  tbe  facility  with  which 
they  out  sndwise  the  grain  without  splitting  off  the 
corners.  Chas.  S.  Beau 

[65813.]— Variation  of  Clomp***.— If ,;  O.  G." 
takes  the  variation  »*  1"*  W.  he  will  be  quit!  near 


enongh.  "  J.  C  L."  seemt  not  to  be  aware  that  the 
variation  varies  with  the  place,  and  is  not  tho  lama 
at  Greenwich  and  at  100  miles  off.  M. 

[65816.1— Gum-Arable.— Tii it  may  be  accom- 
plished by  adding  a  tmall  quantity  of  nitria  or 
acetic  acid;  or,  if  the  smell  is  not  objected  to, » 
fsw  drops  of  oil  of  cloves.  Pbjncipia. 

[65816.] — Snm-Arablo.— Boiling  water  should 
not  be  used,  as  it  decomposes  the  gum,  and  spoils 
its  sticking  properties.  Employ  cold  water,  and 
add  a  little  glycerine,  to  prevent  the  development 
of  an  aoid.  True  gum-acacla  can  scarcely  be 
obtained  now.  FnEDERICK  DAVIS, 


drops  to  each  pint ;  carbolic  acid,  2  or  8  drop!  to 
each  pint ;  oil  of  cloves,  4  or  6  drops  to  the  pint. 
S.  BOTTOHE. 

;  65817.]—  Lathe  Centres.— By  using  a  proper 
tool  lathe  oentrea  can  easily  be  trued  up  without 
removing  them  from  their  places.  Meiira.  Churchill 
and  Co.  and  Mr.  Hints,  Norwich,  both  supply  lathe- 
centre  grinding  tools  ;  indeed,  I  fanny  that  yon 
would  be  able  to  get  one  at  almost  any  machinist's. 
FAL. 

[66817.]— Lathe  Oentrea.— There  it  no  "belt 
way  "  unless  thett  are  turned  up  in  tbe  chuck. 
The  line  centre  may  be  ground  in  position  by 
meant  of  an  emery  wheel  after  hardening.  Both 
centres  should  be  coned  to  a  slight  taper,  snd 
mandrel  and  barrel  rimered  to  same  taper  (as  well 
as  chuck),  so  that  either  centre  will  fit  anywhere, 
and  be  turned  up  easily.     This  it  a  far  better 

SI  an  than  hiving  them  screwed  in,  as  is  sometime* 
lolishly  done. 


Bristol. 


T.  C. 


[65818.]— Check    Value.  — Tbe   oheck   vulva 

should  be  as  close  to  the  boiler  as  possible.    It  U 

good  plan   "-   *■ 


e  check  valve  can  be  *: 


when  sttam 


Briitol.  T.  C. 

[65820.J— Greasing  Planes.— A  drop  or  two 
of  oil  it  what  I  always  use.  If  yon  do  oot  lika 
thit,  try  French  chalk  in  powder.  FAli. 

[66820.]— Oreaalng  Plane*).— I  see  that  "  Z." 
is  in  a  difficulty  that  troubles  a  good  many  wood- 
workers who  like  to  work  in  comfort  without  the 
nuitance  of  a  dragging  plane.  It  is  essily  remedied 
— ping  the  mouth  of  plane  with  a  piece  of  hard 
close-grained  wood  covered  with  thin  leather, 
taking  care  not  to  injure  tbe  face  of  plant  by 
forcing  it  in  too  tightly  (of  course,  you  remove  tbe 
wedge  and  iron    first);    now  fill  tbe  opening  of 

Sans  with  linseed  oil,  good  ''cold  drawn,"  and 
ave  it  over-uight ;  it  will  soak  all  into  the  plane* 
by  the  morning.  You  can  repeat  this  teveral  timet, 
according  to  the  nature  of  the  wood  your  plan*  is 
made  of.  1  hsve  known  i  long  "  jointer  "  take  up 
as  muoh  as  It  pints  of  oil  through  the  opening  and 
by  spreading  on  the  face.  Always  take  cars  to  let 
the  uil  thoroughly  soak  in  before  applying  fresh. 
Nobody  would  nelitve  th*  difference  to  be  so  great 
ai  it  is  between  a  plane  io  prepared  and  one  used 
as  it  leaves  th*  makers.  Chas.  S.  Beal. 

[■  15822, ;-Curlrsim<l     it    iu     Bohemia,    and    it 
easiest  got  at  via  Leipzig.      There  are  between  30 
and   40   physician!   practising,  i 
speak  English.      Hotels:  Windi 
Hanover,  and  Drei  Fatanen  are 
about  20s.    per  weak  in  tbe  aea 

lised    by    those    who   can   tpsak   German, 
ker'a  "  Germany  "  gives  a  little  information 
about  the  plaoe,  and  as  you  should  not  hurry  to  get 
■ ' it  gives  information  about  all  the  interett- 


,nd  many  of  them 
HI-,  Seal  oil,  Stadt, 
good  ;  Lodgings  at 
in  much 


I'lyim 


lymouth. 
£65824.]  —  Photo  _-  Enlarging.  - 


Uie  the 
Britannia  Bromide  Paper  made  iby  tha  Ilford 
Company  :  they  will  tend  a  packet  for  Ts.  6d., with 
full  instructions  for  development.  SH. 

]— Photo.  Enlarging.— Yon  should  use 
iromide  piper  for  enlarging.  Instructions 
with  it.  If  yon  will  advertise  your 
will  help  yon  as  to  the  best  way  of  work- 

Es: 


itannla  Company,  Ilford,  E.,  and 
lied  "  Britannia  bromide  paper."     Fall  instruc- 

ve  them  here.  But  1  ahoold  enlarge  more  than 
jni  qutrtcr  to  half  plate  if  I  were  "  Photo."  it 
ems  hardly  worth  while  to  enlarge  so  little. 

It.  A.  R.  BGSSETT. 
[66824.]— Photo.    Enlarging.— Tht    favourite 
papen  are  those  of  the  1'latinutype  (newest  print- 

it  prcoits)  and   Autotype   Companies'.    All 

tulars   of   how   they   are   worked   may   b* 
obtained  at  "a,  Southampton -row,  High  Holboru, 
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espectively.    A  Bmill 


and  74,  New  Oxford- 
volume  on"  Btdargirl       — ._..    - 

Journal    Photographic    Almanac    lor    1888.     Yoa 
should  get  this ;  price  only  li. 

Plymouth.  13  ,SC. 

[65827.]-xn*,«m8tio  Variation.— The  T«it 
tion  for  1888  is  vary  newly  17*  40-  W. ;  it  travels 
towards  Zero  it  nearly  T  a-year.  1.  A. 

[65S33,]--Bleotrlo  Bella.— It  would  be  better 
to  remove  the  poroni  pot*  bom  the  aells,  io  u  to 
avoid  in;  possible  corrosion  of  the  terminal  on 
the  carbon;  no  other  deleterious  aotion  oui  take 
plane.  Sal. 

[65833.]— Blaotrlo  BoUa.-Provided  the  sine  i> 
kept  oat  of  the  NH,C1  eolation,  it  will  not  hnrt 
the  poroni  coll ;  the  difficulty  will  be  that  the 
porta  of  the  eelta  will  become  choked  np.  by  the 
crystals  of  the  aalt  deposited  by  evaporation.  I 
should  adviae  yon  to  bottle  np  the  solution,  wash 
and  dry  the  cells,  and  store  away  until  wanted. 
Pbincipia. 

[66886.]  —  Archimedean  Sotow  Pump. — 
600  tiff,  a  minute  1  Phew  I  Ton  most  main  a 
centrifugal  pump,  anrely.  If  so,  yon  will  find  a 
formula  in  Moleeworth. 

Briatol.  T.  C. 

[65836.]  Ajtolent  Villa*; e,  -You  ahonld  first 
make  an  accurate!  drawing  on  a  email  aoala  of  the 
village  or  market-place  aa  yon  intend  it  to  appear  ; 
then  from  thia  make  light  framea  of  wood  having 
the  lino  outline*  aa  the  original  sketch,  bat  of 
oonrae  fall  lire ;  cover  theee  with  unbleached 
calico  stretched  tight,  which  mint  be  well  wetted 
before  it  i»  stretched.  Aa  loon  aa  thia  ia  dry  give 
it  a  coat  of  whiting  and  site,  and  then  draw  and 
paint  npon  it.  "  Doffer  "  would  get  a  great  deal  of 
Information  from  aome  articles  on  "  Practical 
Scent-Painting  for  Amateurs,"  now  being  pub- 
liihed  in  "Amateur  Work  "  (Ward,  Lock  and  Co., 
Salisbury-equar*,  London).  Some  of  the  street 
scenes  there  described  and  illustrated  would  just 
unit  him.  PAL. 

[66887.]— Trtoyole.— If  the  tricycle  ia  at  aDy 
time  driven  by  the  steam-engine,  the  apead  mutt 
be  reduced  to  the  limit  hied  by  the  law.  "  Doffer  " 
can  no  mora  drive  a  ocaob-and-iii  through  that  Aot, 
than  he  oan  profitably  fit  a  tricycle  with  accumu- 
lator! and  dynamo — that  idea  ia  absurd.  The 
bicycle  ia  a  machine  for  exercise,  and  any  motive 
power  except  that  of  the  muscles  is  oat  of  pltoe. 
Batua. 

[66887.1— Trtoyole.— Whatever  yon  might  be 
able  to  do  with  the  proverbial  "  coaoh-and-aix " 
yoa  certainly  oonld  not  drive  a  steam  tricycle 
through  the  Act  of  Parliament  regulating  the  nee 
of  ateam-powar  on  ordinary  roads,  even  though  it 
was  worked  in  conjunction  with  pedals.  The 
modem  tricycle  runs  so  easily  that  1  really  do  not 
see  what  necessity  there  ia  for  any  auxiliary  power 
at  all,  particularly  if  the  tricycle  is  fitted  with  a 
good  two-speed  gearing ;  besides  this,  the  weight 


juld  hi 


o  that 


n  the  flat  as  well  as  ap- 
ing the  tricycle  in  reality  a  steam-engine 
and  nothing  else.  I  shonld  be  vary  glad  to  see  the 
restrictions  on  motive  power  other  than  animal 
being  used  to  propel  carriages  on  the  highway 
removed,  particularly  aa  small  engines  are  now 
made  for  launches  which  bom  petroleum,  and 
which  could  easily  be  adapted  to  carriages ;  bnt 
until  the  law  is  altered  there  is  no  use  attempting 
anything  in  thia  direction.  The  words  "other 
thau  animal "  would  shut  out  electricity  as  wall  aa 
steam.  Fal. 

[65838,]  —  Traotion  Engine.— I  think  yon 
most  have  left  yonr  door  open  too  long,  or  ex- 
posed the  stays  to  sadden  cooling,  to  cause  them 
leaking.  I  should  take  out  the  leaky  stays,  and 
replace  larger  ones,  and  in  the  case  of  those  that 
ore  cracked,  if  only  Jin.  crack,  pot  in  stays  Jin. 
larger,  only  in  boring  oat  the  old  one  use  drill  j  in. 
larger,  same  size  as  atay  to  be  substituted,  and 
centre  your  drill  on  one  aide  of  old  stay,  so  as  to 
cover  the  crock ;  but  should  the  crack  ha  longer, 
plug  by  all  means.  Yoa  will  find  a  long  drift- 
puoch,  and  a  long  tap  with  a  drift  en  the  end  of  it 
long  enough  to  reach  both  plates  a  great  boon  ia 
tapping  the  holes.  Let  the  stays  fit  tight,  and 
rivet  the  beads.  W.  D.  V. 

[66839.1  —  Bn*ine>.—  Area  of  32iu.  piston  is 
BWjin.,  and  h.p.  20Iaq.in.  The  steam  being  oat  off 
at  four-tenths  stroke  in  high-pressure  cylinder,  has 
to  fill  the  low-pressure  cylinder  four  times  as 
large,  so  that  it  is  expanded  ID  times.  Allow 
for  losses,  and  call  it  nine  times.  Steam  pres- 
sure 901b.  expanded  nine  timet,  and  allowing  21b. 
bock  pressure,  gives  a  mean  pressure  of  about  331b. 

The  I.H.P.  will   therefore  be  3.3  *  804  *  6  x llgi 

UMtO 
m    847.       Mean    hack -pressure    in    high-press  are 
cylinder  about  161b. 
Briitol.  T.  a 


said  that  dosing  the  articles  with  beniote  or 
paraffin  oil  will  care  this;  I  have  not  tried,  but 
ahonld  be  incline d  to  ssy  that  it  would. 

Pbisoipia, 
[66840.1— Worm-Baton  Furniture.— The  only 

thing  that  can  be  done  in  your  cose  is  to  saturate 
the  wood  thoroughly  with  petroleum  or  benzine. 
The  beech  top  of  my  bench  was  attaoked  a  few 
months  ago.  Using  a  fins-nose  syringe,  I  squirted 
the  holes  full  of  petroleum.  It  was  rather  a  long 
job  ;  but  I  have  not  teen  any  fresh  holes  since.  It 
would  probably  be  a  good  plan  to  atop  the  holes 
with  putty  ao  as  to  give  the  worms  the  fall  benefit 
of  the  petroleum  before  it  evaporated.  FAL. 

[658-10.]— Worm.  Baten  Furniture.— Wash 
the  affected  parts  with  solution  of  perahloride  of 
mercury  ana  infusion  of  quassia.  This  is  really 
produced  by  a  species  of  Ptinus ;  the  eggs  are  de- 
posited in  some  oreck  in  a  piece  of  f nmiture,  and 
aa  the  larva  Latah  they  eat  their  way  into  the 
furniture,  and  when  a  sufficient  depth  they  undergo 
transformation,  and  return  by  other  passages  as 
very  small  black  beetles ;  the  noise  made  by  the 
insect  striking  it*  head  against  the  wood  has 
given  it  the  name  of  "  Death-wetoh." 

Frbdebick  Da  vie. 

[65841.]— Polariaoope.— I  advise  "J.  U.  B."  to 
get  from  the  Science  and  Art  Department  the 
syllabus  of  instruction  at  the  Normal  School  of 
Soienoe,  South  Kensington,  price  3d.  It  contains 
directions  for  making  a  cheap  polarisoope.  If  the 
querist  lives  in  this  locality  1  shall  be  glad  to  show 
him  an  instrument  made  by  ons  of  my  students  at 
the  Elawick  Science  Schools. 

Wm.  John  Grey,  F.C.3. 

Analytical  Chemist,  Newcastle-on-Tyne. 

[66848.]  —  Gun  Look*.—  The  tools  used  for 
engraving  gun-lock  platea  are  the  usual  gravers  ; 
they  are  the  same  shape  as  a  turning  graver,  baton 
a  much  smaller  scale,  and  ore  sharpened  in  the 
asms  manner;  no  hammer  Is  need.  The  tools 
ased  for  chequering  are,  firstly,  the  chequering  tool. 
which  la  mads  in  the  form  of  a  very  fine  doable 
saw,  riveted  on  either  side  of  a  piece  of  thin  steel, 
such  as  clock  spring.  Secondly,  the  chequering  is 
cnt  np  with  a  email  oval  smooth  until  it  acquires 
the  diamond  form.  To  strengthen  mainsprings,  heat 
a  piece  of  round  iron  or  steel  to  a  bright  red,  and 

the  hooks,  hold  the  spring  over  the  hot  metal 
until  the  part  in  contact  becomes  a  bright  bias. 
Now,  without  removing  the  spring,  bend  it  at  both 
ends  to  give  it  more  set.  Bo  soon  as  you  think  it 
has  gone  enough,  dip  it  in  cold  water  ;  repeat  this 
on  different  parts  of  the  play  side  of  the  spring 
until  yoa  get  the  required  strength.  The  safer 
way,  if  the  locks  ore  good,  would  be  to  send  it  to  a 
reliable  gnnmaksr,  as  you  may  spoil" — ' 


[66840,1- 


o. -Baton   Furniture.  - 


It   ia 


[66844.1— Foliah.—  Tool  bandies  are  always 
polished  in  the  lathe,  ordinary  French  polish  being 
used.  A  piece  of  cotton  wool  is  made  into  a  ball 
and  enveloped  in  linen  rtg;  this  is  held  to  the 
month  of  the  bottle  containing  the  polish,  and  a 
little  polish  allowed  to  run  on  to  it;  it  is  then 
covered  with  another  piece  of  rag,  and  held  gently 
to  the  work  while  it  revolves  in  the  lathe.  It  u 
essential  to  success  that  both  the  work  and  the 
hand  be  kept  moving ;  a  drop  or  two  of  linseed-oil 
on  the  outer  piece  of  rag  facilitates  matters  very 
much.  To  do  this  work  well  requires  a  good  deal 
of  practice.  To  colour  your  ash-sticks,  dissolve 
vandyke  brown  in  a  strong  solution  of  soda,  and 
pay  it  over  the  stick  with  a  brush  until  the  colour 
is  deep  enough  to  please  you ;  then  varnish  with 
beat  copal  varnish.  Fal.. 

[65844.]— Fellah Mix  together  a  little  whiting, 

Frenoh  poliah,  and  a  very  little  linseed  oil,  enough 
of  each  to  make  a  cream  ;  then  fill  the  pores  of  the 
wood  if  it  be  aah.  When  the  pore-filling  material 
it  hard,  clean  off  the  surface  with  a  coarse  rag. 
After  this  smooth  with  fine  glass-paper,  then 
polish  with  French  polish.  Qet  a  little  wadding 
to  make  the  rubber  with,  covering  it  with  linen 
that  hat  been  washed  several  times ;  wet  yoar 
rubber  by  holding  the  bottle  upside-down,  then 
cover  with  the  linen  rag,  and  commence  polishing 
aa    lightly    at    possible,  gradually   increasing  the 

S  assure  until  tbe  polish  be  nearly  worked  out. 
you  use  no  oil,  or  very  little,  you  will  find  it 
will  not  take  so  much  polish,  and  do  the  handles 
mack  better,  at  you  will  have  no  oily  smears  to 
remove  with  spirits.  To  polish  a  walking-stick,  if 
you  want  a  dark  brown,  stain  it  with  walnut  stain 
after  it  it  cleaned  up  with  glass-paper ;  then  add 
to  the  pore-filling  material  a  little  brown  amber 
to  darken  it,  to  match  colour  of  the  stick  after 
being  stained  ;  clean  off  the  filling  and  commence 
polishing,  robbing  from  end  to  end  in  a  temi- 
olraular  motion  till    the  polishing   tool   becomes 

dry.  J.  Riddle. 

[S5846.]-He*t.— There   ia  a  good  deal  of  the 

1      .,    J.  J... .J      .._    ..     I.._. I.    gjTBn 


the  subject    are    scattered    through    the   nrios* 

scientific  journals. 

WM.  Jons  Ubbt,  F.CJJ. 

Analytical  Chemist,  Xoweeatle-on-Trne. 

[6S846.]— IndlarubberOollfcr*— PnnsnoM 
better  than  cure.  You  should  use  a  collaret*!, 
hinged  aa  to  the  button,  tbat  will  not  break  tat 
holes.    They  are  sold  at  Id.  and  6d.  SsL 

[66846.]— Indlarnbber  Collar*.-  When  dm 
thtse  begin  to  go,  I  think  it  ia  impossible  eitiott 
save  or  repair  them.  Like  ail  things  nude  of 
indlarnbber,  they  fail  after  a  time,  wneUurtasj 
ore  need  or  not.  Some  that  I  have  had  lasted  far 
months  ;  others,  again,  though  of  the  aama  suss, 
want  very  quickly.  The  latter,  I  believe  na 
"old  shop-keepers."  The  best  '""  " 
gst  fresh-made  ones,  if  you  oan. 

[66848.]— Celluloid.— The       so-called 
cement "  will  fix  this  perfectly. 

[66848.]— Celluloid.— To  stand  tear  and  vest 
the  ball  would  require  a  pin,  either  screw  or  riwt, 
besides  any  cement  that  would  be  used,  soak 

DEIS. 


o  do  alt 


Pbiscipu. 


able  aa  any  for  the  purpose. 
[65849.]— Specific   Gravity.  - 


taint 


specific  gravity  ia  1-047,  would 
18-8  grains  to  the  fluid  ounce.  A  solution  of  potut 
whose  specific  gravity  it  1*058,  wonld  oonttio' 
grains  to  tbe  fluid  ounce.  One  gramme  k  tski 
to  15432  grains,  and  from  thia  "  Principle'  raj 
calculate  any  solution.  FREDERICK  OATH. 

[66850.]—  Block  -Tin     Oa.stln.ra.  -  Oil   at 


[66860.]— Block-Tin     Oast  intra.  —  Black-U 


[65850.]—  Blook-Tln  Otatin**.— Most  Bets 
the  moulds  of  east  iron  ;  brats  will  not  do. 

Mktjllcsgic 

[66850.  J— Block  Tin  One  tinge.— Your  bet 
mould  requires  to  be  stained  black,  to  unoti 
leave  a  clean  bright  surface.  Corrosive  subline! 
and  vinegar  made  warm  will  do  it.  Other  ttsiaa 
in  back  volumes.  B.  t 

[658500— Block-Tin  Canting*.— The  ushV 
for  this  work  are,  I  believe,  usually  made  of  in 
They  must  be  hot,  and  the  casting  r*rforaal 
rapidly.  To  prevent  the  catting  sticking  the  matt 
should  be  coated  with  a  mixture  of  water  tat 
whiting,  or  red  ochre  applied  while  the  moeli  a 
hot,  bat  not  too  much  laid  on,  ox  else  it  willed 
the  mould.  PRISCim. 

[66850.J  —  Block  -  Tin  Coating*.— I  thstl 
adviae  yoa  to  coat  your  moulds  over  (when  lira. 
with  a  thin  wash  of  ordinary  yellow  clay-U, 
clay  mixed  up  with  water  and  applied  with  a 
brush,  and,  if  neoeatary,  a  second  coat,  rcpsstsf 
thia  occasionally  as  you  advance  with  the  vat: 
you  will  find  them  come  out  easy  and  clean  fra 
the  moulds.  BEAZItX, 

[65850.1— Block-Tin  Canting*-— The  tree* 
"  H.  B.  IV  has  with  his  moulds  tinning  pcsaN. 
arises  from  his  nut  having  lined  them  prepar* 
Let  him  first  clean  off  every  trace  of  tin,  aaipsf 
or  burning  it  away  if  necessary.  Then,  with  *h 
mould  at  about  tbe  tame  temperature  at  ■*■> 
casting,  touch  lightly  with  a  braah  dipped  it : 
mixture  of  red  ochre  and  water.  Do  this  sorsn 
times  in  succession,  until  &  thin  adherent  fiht  ■ 
oohre  has  boen  formed  on  every  part  of  tbe  avals 
that  the  metal  can  come  in  contact  with.  Castv 
usual;  but  look  carefully  to  the  mould  every  tiat 
it  it  opened,  and  touch  it  occasionally  with  na 
ochre  brush.  Thia  it  especially  necessary  viets 
brass  mould,  which  is  always  liable  to  tin  if  ml 
brass  gets  bars  at  any  point.  Not  only  wiUnai 
plan  prsvent  the  adhesion  of  tho  molten  tit,  bet 
much  better  castings  generally  will  be  obtsasm 
from  a  mould  so  coated.  W.  J.  B- 


[65851.]— Outtlnsr  Stonoll  FlaxesL-Yaryissi 
'      >Uof  letters  that  I  cat  tat) 


Saw.0  Aave" 

way— it  may  ,     ... 

lame  i  time  correctly,  with  a  litt , 

word  has  to  be  repeated  often,  it  eavea  a  greet  tail 
of  trouble  to  stencil  the  word  with  year  art  ■£ 
letters  on  cartridge  paper  ;  ont  thia  out  with  a  stars 
knife  while  tbe  paper  reets  on  a  piece  of  glasL  »■ 
use  this  as  a  stencil.  Sets  at  letters  cat  oat  at  ■» 
oiled  paper  used  with  nniijinii  iiitnlil— S  if  i1"* 
very  nieful.  Fn. 

[65857.]— Dynamo. — To  Ma.  BonoaX— A* 
armature  must  be  made  fJIn.  dean.  TUn.  anas**) 
and  wound  with  61b.  Mo.  IS.  The  pels  ainiiin** 
be  mad*  aa  wida  aa  the  armature  it  '""    "J"  *** 


No.  22,  in  shunt  with,  the 
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Juri  «i4  llllti  */  fwriu  *Mt!\  n  .._ 

jtw  wdi  an  imtrlti  fa  ihli  Oil,  and  1/  H 
I  art  rtmtaitd  four  wasri  aflrrmrdt.    Wt  In 

mlUMinrl«ilH,i»(  

■  Ma  bvnsjll  •/  IMrftlh* 


.ick  Relraotor,  2i5. 


doncelM,  p.  !!«. 

eplecee,  tft. 

It  air  Engine,  818. 

irmandy  u_  HT,' 

lid  Drawn  TuDLng,  ! 
orm  W  lie  el -Cutting 
lie-Preparing 


QUERIES. 


-Converting  Stove  — I  have  a  1  en  it  the 
lob  ara  maikad  Iba  various  fool,  thua  :— 


— A  Fallaolooa  Equation.— Will  as 
1  me  wlij  tbe  following  prooean*  Inn 

conclusion 7    The  uOal   equation    ooi 


:;  subnitotlng  x  1st  u,wi*ret 


1— Shellac— In  Hun  ro  end  Jam  lawn's  pocket- 
ir.  lluirbeed  nui  lor  bia  standard  sonde 


]— Antimony  Po  teonlog  -Can  at 
the  una]  an  tide  tea  in  aueh  oaaei  ?-A  Tj 
1-Joy'e  Motion.— I  ahould  be  m 
tt^Do^TaMM 

]— Blanking  Inaldo  of  Brae*  Tuhs*.- 
ntern.    Will  tome  reader  kindly  giro  ma  a  reel. 

I  -Bonderlng  Glue  lea*  Brittle -I  (ball 
red  fur  information  o(  any  liquid  or  powder  olbei 

[lue  less  "brittle. — a.  Woodward. 

]  -Soldering;.-  Cru  any  ol  "  nnn  -  toll  ma  ot  ■ 

lilnble  lot  nlurnlnlnm!    I  have  aton  1  recipe 

-oil,       C*nB°  "  r 


j-Flaater  Statuettes. 

.tj  failed  with  common  oil  paJnnto  get. 


it  lha  moat  delleetn 


impressions  ot  from  Sin,  t 
J.B.M. 

[GSB56.]-The    Argentine    Bewnbllo  - 


I  put  minnowi  Into  It  at  rarlone  tlmea  (aa  an  experiment, 
■■■it  J  Intend  It  lor  gold-nib), bnlthey  all  die  In  the  course 
two  or  three  day..  1  hate  tiled  rain,  vail,  and  river 
iter,  bat  It  makee  no  difference.  Will  any  al  yaur 
eden  Inform  toe  II  it  be  tnat  tbe  oement  imparts  to  the 
eter  soma  poleoneua  substance  ?  Also  how  am  I  to 
met] j-  thin  T— RUSTIC. 
[B18T1.]— Gnomical— Can  any  correapoudeat  anfgast 

Bnglena,  and  aome  green  Plenariim  glie  off  oxyfon,  de- 
rlTad  presumably  lrom  nbloronhyl  F  Oxidation  offerroue 
snlphets  baa  boon  triad,  but  althnugh  only  two  or  thro* 
■"ropa  w«te  added  to  Bin.  teal  tube  of  water  containing 

le  above  animals,  ther  an  dead.    Conld  potassium  iodide 

!  employed  7—  R.  A.  0. 

[S6BT1  ]-Bnajlno-— Will  aome  pmotloal  reader  kindly 

iform  me  ai  to  the  following  t    I  an  about  to  make 

Stterm  for  oaatinga  ot  a  email  triple  expansion  engine 
■  a  steam  ianneb.  The  eyllndere  tone  gun-metal  tin., 
~"1,  Jin.  by  9ln.  itroke.  What  thickness  ihonld  the 
Indere  and  Flanges  be  to  stand  the  high  pmeurer  1 
_nt  the  engine  to  be  aa  light  aa  poajlole.  Alio  what 
ihonld  bo  the  proper  lay,  lead,  and  cut-off  In  tbe  different 
cylinders,  n  that  eaeh  may  do  an  equal  amount  ot  work 

three  pie  tons  move  forward  at  the  same  time.— F.  3 ,  A . 

[85873.]- Boiler  Composition.— I  hare  been  In- 
formed that  a  composition  for  presenting  the  formation  of 
itdookyardalamedeof  aod* 
.yonatellmelfsoohamlx- 
tore  la  rosily  In  use,  and  I  would  be  glad  II  anyone  ean  tell 

■  oppose  practical  men  will  any  that  the  ttuff  la  wore* 
lan  uteleee,  but  probably  the  wiadom  of  the  government 
i  gin  oars  hae  aieoorarsd  properties  in  thi  _  .. 
hlah  are  not  known  ay— A  TKJHalOAI,  OHUUirr, 
[*.H7e.]— The  Common  Houae-Ply.  -Will  aome 
neturellithlndly  answer  this  f  Directly  warm  weather  atta 

led  by  swarms  ot  dies.    Where  do  they 

they  newly    batched  or  rather  meta- 
morphosad  cmetuiee,  or  are  they  older  one*  that  hare  been 

. .  ..j—  ...-  —j  ..j  — wikmri  [on,  in,  0J  ,he 

e  eggs,  or  ahryaalldea,  at 
i)  hidden  r— A.  B.C. 
t«*8Te  )— Beireahotf  Boiler.— Conld  any  of  yonr 
ooneaponil snts  faraur  me  wltb  details  of  Donatraotioo  at 
"■ — irreshoft  ooll  boiler,  the  type  el  boiler  whlehli  em- 

"'"■■—  ing  a  Mtt,  Utttnoh  with 


atm^iphere  *c  ihonld  be  iniolrsd  1 
tJoje.  onr  atooaphere  eitenla  to  o 
,'!'    t.I  stare  total  darkneasr    If  ai 


heat  I    And  la 


be  much  obliged 
periodical  wL"-- 
1,0>9  of  "B. 


It  Is  (ItM 


Only  incidentally  and 


'nM-Sc 


■jT<i;  tli 


ordfnary  ac 
lln.-inott 

aame  alia,  weight,  dlmaastana,  proportions,  die,  and  dif- 
fering only  In  tbe  sharp  partwbloh  drlraa  the  asraw.  One 
baaawldth  of  ^ln., another  ilnq  another  Tin.  Snppoaing 
tbe  drltlng  puffer  to  be  the  Same,  which  aorew-drlrer 
ontaftha  three  will  work  tbe  boatand  why,  anppoainir 
there  to  be  no  obauolsa  to  Impede  the  proper  manipulation 
at  aaah  partianlar  tool.— A.  J,  B.,  Brooklyn,  VS.A. 
ruB77.]-lfctlTe  Power  for  Funkaha  In  India 

moaqnlto  net,  and  It  would  be  constructed  la  the  lightest 
manner  poaalble.  1  think  an  engine  capable  of  driving  a 
aewlng  machine  easily  would,  ulth  lultable  gearing,  de- 
......    ,_„j„.  Tower.    Wonld    aoms   ot    jonr  eorn- 


flngly 


d  batterlen  w 


Up  to  tbe  pre 
theeOeo. 

with  the 
u.iuioi.  gsi  nu  oi  sue  anmy  appearanea,  nor  do 
Proi*^-    Would  aome  on*  kindly  glra  ne  lull 

J— Impreealona  of  Old  Pottery -T  wish 

n  on  ancient  pottery,  and  being  quite  a  norloa  at 
Will  aome  kind  reader  g  I  re  m*  the  beat  anbatanoa 


bearlngaand  other  wearing  parte.    Tbe  estimate  . 

lnfredlenta  and  paru oan  be  obtained  would  also  oblige, 
and  particulars  as  to  what  they  are  and  bow  mined,  lei 
possibly  I  might  gel  aame  of  them  hare,  Conld  the  re- 
charging ol  battery  ba  left  to  the  care  ol  native  aerraDta  I 

it,  foi  then  tbe  recharging  would 
id  not  be  overlooked.  Buy  of 
e  donbtieaa  been  In  India,  and  any 
suggestions  they  can  make  aa  to  punkah  pulling  w~ 
electricity  or  other  means  would  he  Tory  acceptable 
A.  M.  atOKTIATB,  Calcutta. 

[0*678.]— Kedloal  Ooll.-I  an  greatly  obliged 
'•Porthoe"fnrhlaclsarsaetoh  and  information.  Will 
or  any    reader  kindly    latlsfy  me   by    answering    the 

should  It  be  all  one  piece,  and  secondary  Ukowiae  f  Fit 
■  late  thiokoaaa  al  paper  cylinder,  and  It  I  can  make  c 
-F.  W.  W. 
IS187B  ]— Pump  VeJvaa.— Can  any  reader  glee 

the  ban  or  riba  of  tbe  easting  should  be  at  an  angle 
order  that  the  Talre  shall  rotate  aad  thus  prevent  i 
grooving  of  the  aealing.    I   hare  alao   heard    on  gi 
authority  that  thle  aonnd ■  all  vary  wall  an  paper,  but  that 
in  practice  they  will  not  rotate,  and  the  inclination  oi 
tbe  riba  obstruct!  the  water  to  a  certain  extent.    Which 
of  theae  two  la  right  I— B. 

[saSoO.l  —  la  Total    Darkneaa    Bay.ind  onr 
Atmoapht re  7— W rltera  on  light  toll  ua  that  It  the  earth 


vltbl'lK, 

o  have  ih 
Iflsaaj] 

.:i..,:y  ,:,; 

■'.:,','.■'.',■■■ 

tBtsmj- 

.11  use  fo:  over  10  years  without  the  sllgbteat 

yean    back,   with    annoyance    earned     by 

■   er  several  time*  during  the  period.— F.E. 

A  Trlok   with  Fignree- Referring  to 
rrOmiaAWnre  onp  llo  of  ■■  B.  ll^"  ■'Trloi 

,.  the   Bgures    4187)7   work  aonaoUy.    The 
poara  to  ba   when  the  flrat  figures  peat  the 

.at  thla  apolla  the  whole  trlok.  Shell  be  pleaaed 
explained.— J.  Wiuoh,  Jdbt. 
Alrunlnlnrn.'-WUl  aame  ot  yonr  rraden 

jui  ma  ai  to  whether  It  la  peeelM*  to  aatlrnaU 

..ithtronlneionas  t     I  have  been  told  that  11 

■  ii  for  IV     lather,  any  other  way  of  detectlug 
acenraaely  bealde*  asperating  the  Iron  with 
oaodaT— NIHO. 

Antomatlo   Bleotrlo    Inetroment.— 
luat.I  waaat  Bat  Croydon,  and  seeing  oneot 
tined  Initrumenta  I  thought  1  would  try  the 
oy  nerval,  for  being  itrnet  by  lightning  on 
■,   ai   nan    be  seen  in  tbe  '■  B.  fc."  Vol.  ILL 

sensation,  aud  aometlmaa  mora  like  the  oramp— the  oramp- 
llko  paint  an  at  the  bat*  af  my  lege  under  the  hami,  and 
ir.eiTi./kl  :j(  leellng  fllaa  all  over.    It  aeanu  as  aoco  aa  the 

bed  s  few  nighta  alnoa,  and  waa  awoke  by  tba  numbing 
palm  in  my  lege-  loeuld  not  gat  them  warm;  altboogb  I 
la;  upon  blanket*,  yet  II  fell  aa  though  a  north-east 
-*-J  wu  blowing  neon  me.  The  nextday  the  weather 
Ngk  thonder  and  lightning.  I  triad  the  abore- 
1  ,,.  ::„nsnt  ;hut  it  would  not  act  either  with  me  or 
B  else.  I  took  train  al  Weet  Croydon  for  Idndon, 
heu  I  ortlrad  at  the  atetlon  (London  Bridge  I  think 
)  there  waa  one  of  tbe  Instruments  upon  the  plat- 
Uy  Iriand  triad  :  he  could  hold  no  longer  than  the 
pointedtoU.    I  than  tried  myself .     


I  thought  I   

dor*  whether  they  could  Aiplaln  tbe  o 

little  eHett  npnnme.  Soma  of  the  byatanden  aald,  alter 
mi  in.  ii.]  t„id  them  of  me  being  atruuk  by  lightning  aome 
time  ago,  it  waa  a  croaa  action,  the  electricity  that  waa  la 
ma  and  that  of  the  instrument,  I  do  hope  that  aome  ot 
our  iftltn  ,vill  consider  the  matter  and  that  I  may  be 
eued  ol  tbe  pain.    I  might  any  that  aa  toon  aa  tbe  itonoa 

nan  almost  always  tall  when  the  palmare  oomlng,  fori 
fee]  as  though  I  ahoiild  be  choked  with  wind,  and  my 
bowela  turn  coetlve  very  auddanlj.  I  am  thankful  that  I 
get  relief  after  the  atonna  are  pawed.  If  any  of  onr 
reader!  can  glra  any  adriae,  so  that  1  can  get  relief  la 
those  hours  of  suffering,  I  shall  be  greatly  obliged.    I 

it  leaves  my  knees  very    week.— A  BhjHd   PLntulD 


iiimp.nnd  tbtm  Hops  at  l)ln.  boreal  tbe  rant  ol  the  height, 
evol  75ft.  nod  forced  another  31ft.  almost  perpendicular. 

"vi:y  ..:,!,  jmmpa  aeparate  discharge  pipe,  71n.  ban,  and 
eadlng  the  plp»  direct  to  tbe  top  of  tbe  hill,  tnat  would 
iclUlt,  with  about  16°  of  aalopeonplpet— BaaisiailAK. 
•  ■--■.}  —  Haydon'a  Cutter  Bar,  —  How  oea 
ii..u  -i,--  hr  turned  with  thla  tool  7    Hy  aUde-rait  Ii  one 

.he  tool  otherwise  than  at  right  angles  to  tba  work,  and  In 
diat  poaltlon  II  will  not  make  a  aquan  aho older.  Than 
inform  oloutterharmadewlihaiolni,io  that  tba  tool 
jin  be  turned  to  a  limited  extent,  either  to  the  right  or 

'noui.i  also  ba  glad  to  know  what  farm  of  cutter  la  beat  for 
■■  .1.  i-,  Jud  If  tbey  can  be  out  with  Iba  same  tool  need 

[61887.]— Indlarahher  Ball.— If  a  atrip  of  India- 
rubber  Is  of  sooh  a  thickness  that,  whan  lln.  wide,  It  sen 


srasre. 


.  •--)  l.-si  -f  brelau-'- 
.sn  we  think  ot,  and  have" 
it  Is  thinking?    In  other 

in,  and  II  ao,  whet  form  t 


,   the    original    diameter    before 

™d  inohes.— at  JLU  Ji.,  Bath, 
an  any  reader  Inform  me  how  It  1* 
oontalned  iathamlndr    Wa 
ot  thought,  therefore. 


ENGLISH  MECHANIC  AND  WOULD  OF  BOHjgOj  i  So.  1,217, 


■id  when  m  nka  »— PavciiOLOBioii,. 

[tUU.]  —  Vegetarian*  and  Bvolntion.  - 
Vegetartane  argue  that  m>o  ihonld  eat  the  kind  ol  Ik 
which  their  teeth  in  beet  adapted  la  oonmm»,  which,  n 
they,  li  not  tab.  Dojm  not  thle  modi  of  arguing  take 
• .-,  .^jul  eonititntion  H  Jut  er  ■•  —  -►  " 


[MSiJO J  -Broken  Tooth-About  twilvo  mcntha  ago 
I  broke  e  null  flux  off  »us  at  my  teeth,  ml  since  than  ■ 
■ieeeofthegnin  baa  grown  over  i he  bottom  o(  the  phu»  ; 
but  for tho  leit  ill  or  elgbt  montha  every  time  I  accident- 
ally touch  the  piece  with  my  tongue  ai  food  there  U  i 
iharp  ud  terrible  pain  whleh  nreduelly  diet  oat  in  about 
i  quitter  of  an  hour.  I  have  tried  itopping,  bat  to  no 
purpoee.  Sboald  leal  greatly  obliged  to  anyone  who 
would  tell  ma  baw  to  aura  It.  I  may  mention  that  11  li  o- 
tba  tight  aide  at  the  month  and  In  the  bottom  Jew.- 

WAI/TtB  J.  PiltKKH. 

[oaWlj-PIate   Influence    nlanliine.-l    be> 


txeaaa  of  that.    Would  Mr.  I 

itriolan  be  kind  enough  to  tell  ma  the  diameter  of  the 

ugh  to  ebow  auob  tubee  J    I  am  swat*  that  the  beat 
wi  ol  ibowtog  auob  tubee  fa  by  the  Bhucukurff  oolL-  - 

itSMJ— Turbine.— Will  anyone  be  kind  enough  to 

.ble-aetlng  forca  pnrnp  with  Bin.  atroke,  bnt  enn  alter 
jo  anj  length  of  etmker  I  wlib  It  to  play  a  imnll 
QtaJn  Jet.  I  have  plenty  of  water  In  the  itream,  and  I 
11  be  able  to  beta  a  fit,  body  of  water  on  top  of  it  and 
™  <  "»™     '  a  drawing  alao  will  aailit 

.— S\  W.B. 

[WSM.J-Borliig  Lathe  Heada- Will  anna  reader 
give  ft  low  hlntaaa  la  the  beat  way  of  doing  thaaboTe.  <o 
ai  to  hare  botb  heada  trna  with  emoh  other  and  tma  with 
tbebedr  1.  Jilt  aiiiimry  to  have  the  bar  throngh  both 
atoneaT  i.  How  la  it  belt  to apply  tha  toad r  a.  li  11 
nrceeeery  to  aava  tha  bead*  In  their  own  had  r  How  la 
tha  bar  to  ba  ant  dead  true,  anppaaing  tha  Job  loan  tin. 
pair  of  heade  and  the  bed  Bit.  Bin,,  and  too  big  to  be  bolted 
oaalatha  carriage  r-TouBoMuilbOlUDKii. 

[WW.]-  Green  Pea*- 1  ahall  ba  glad  to  know  tha 
beat  way  of  cooking  green  peesf    At  certain  boteli  where 

eook,  who  «  boll  a  potato  with  anyone,  baa  not  yet  got 


t  11  Tary  limpkt  whe: 
'    T«nk.- 


SKS." 


if t.  d lam.  end 

at-lron  platea.    Find  the  uta 

-        '     torn  row  of  abate 

:b>  of  the  oyllndi 

a  uaugae  oz 


caal-lTon  plate 

sail™  of  the  be 


li  oonitrnrted 


on  plate-  A p p  mm  M  kehamiih  . 


IWm.1— Pulley-  —  Deeerlbe  Wertcn'i  differential 
pnlley.  ft  tha  weight  la  to  be  ralaad  et'tho  rat*  of  6ft.  par 
minute,  and  the  d lain,  of  tbepaUeya  of  the  oompoand 
ebean  in  71n.  and  8ln.  retpeotlvely,  at  whit  rat*  must 
tha  chain  be  hanled  I— appliid  .MichakiCS. 
.Ting  a  linear  * 

.P.  to  a  pnlley  roi 

of  the  belt  ett  the  a 


CaaBaa.I-anellao- OU  Of  Torpentlne.-Cam  any 

of  onrehetaloaJ  friends  ine-geit  anything  that  will,  with 
of  a  leu  ameky  nature  than 

fill  eaally  pour   Into  mould! 

apolla  aueoequent  pollehiog,  and  wood  iplrlt  aoftana.  I 
wlehlt  toetand  tho  climate  of  India  and  Africa  alter 
mannlaMnra.-X.  L. 

[Ss80.]-HH«.timr  by  Steam— run  eiked  to  heat 
a  large  inop  with  ebunt  l&uft.  l|iu.  plpea  and  It  bendi. 
The  pipe  will  be  deed  level  except  where  it  paaieifour  aft. 
gangwaya.  In  theie  four  placea  it  will  dip  about  Jjlo. 
Will  thla  work  id  ?  Having  no  Eiperlrnu  In  tbli  work  I 
•hall  be  glad  of  any  Information,    The  boiler  la  90ft.  dls- 


(Msoo.j-PoeiHve  Collodion   Pioturea-— : 


white  mats—  uoli.oiji.jn. 

[osiiul.]— Freaerving  Greenhoaae  Pipe*. -Qui 
any  of  our  read<rd  tell  uie  if.  uj  putting  oil  into  tbeez- 
penoton  box  ol  warming  iipiaratcB  and  drawing  tbe  water 

can  prepoee  any  other  plan  far  preservation  during 
anmrner  montba  lor  which  1  ihonld  feel  obliged.— Eutib. 
I— Cyolo  meter. 


[flifiOS  7— Metal  Engraving/,— I  bare  been  trying  to 
da  a  little  in  metal  engraving,  chiefly  on  brui.    The 

bat  whan  I  come  to  the  crafting  part  1  am  beaten,  ohlafly 
baoaoaa  I  cannat  gat  a  good  paint  on  my  graver.  I  ihonld, 
therefore,  feel  obliged  ifoome  one  would  aniwer  tha  follow* 

at  angle  ibo' 
Kit  Ion    la  Hli 


■harpenedr    I.  What  angle  ihonld  top  pat 

What  kind 


[8i8ls.j-PB.ttem  Kakinjr  and  Lend  Matt 
Hng-.-Coald  any  reader  gira  »  as  mwreeUig  aaegaa 

•toreai  I  believe  they  are  dona  by  propi  eallad  ke! 
modeller*.  Ii  It  anything  alter  the  ityle  at  nan* 
wont  I  have  been  a  reader  for  a  ajraat  gjnjejrt**afannt 
jraeeo  thla  mb]ect  treated  en.— ft,  T. 


[«S9iro  l--Wftiolimiker,»     1 


atone  la  nooeaaary  tot  the  porpce*  r— T1BY  PiojplexId. 

[MSM.]— A  Mermhldl— A  Problem.— There   baa    < 
animal  dealer's  In  Slngiion,  an  animal  whloh  may  well  be    ' 

Tbe  faoellitxlJjLlnglj  human,  thonoM,  llpa,  and  ohln  being     i 
Terj  ulitlnot.    There  li  long  hair  on  the  hand,  bnt  nnnn    i 
on  the  face  or  body.    Tbe  creature  baa  a  pair  of  armi, 
below  the  ihoulden  the  body  li  that  of  a  Hah,  lnolut 
the  Mil.    The  colour  la  the  aaroe  all  ovor-a  dark  gr 
Tho  anlmalll  aald  to  have  bean  fonnd  r* — '-' 
near  the  Cape  of  Oood  Hope.    Some  of 


l.  dlaiis..  run  freely. 


■trended  I 

mnur— V.J.b! 


_„„k 

[ssgsi .]— Arohery.— Wbat  kind  of  bowi  and  anai 

wure  uied  by  the  ane'ent  wnrrlori  ?     Are  •ach  uba 

upreientdayf     What  kin. i  are  now  neaas 

to  bo  beat  for  power,  isinof,  and  durability  )  Tm 


[«9M.J— AbaorpUon'of  Oxyg 


[eouoe.]— Oondennlns:  Gajen.— Can  anyone  glT*  me 

n  idea  for  ooniti noting  tome  ilmple  apptntui  foroon-  < 

ruling  gatee  ?    I  want   to  keep  them   nbeolntely  pure-  i 

Vonlda  itoatglaaatnbe.aloeetfat  one  end  and  with  a  I 


phere  )— Dabulku  is  ScimcL 
[MM7.]-aDujpjetlJJJan.— To  -  Siox*."— Ii  there  any 

ha  foroelaationgeat  not  at  the  poleo,  but  at  aome  dlaL.no. 
torn  (that  la  within)  them  1    1  ihonld  be  very  glad  ol 


there  are   incbl."    Could  he  give   luat  an   idea  whloh 
would  ■offl-e  ai  a  ground-work  for  atberal— DabbijKR  in 

[datOS.l-SIaoJtrldity    and    OTyathla.-Are   any 

tbe    electrio    enrranl   an   oryitalloHi»phj  I    Would    It 
be  an  loipooiible  thing  to  force  a  anbolanoo  to  oryaUlllae 

[UM*,]— Pajravtrlnn.  Wntclimaiern' Handt- 

ance  of  tha  watohea  and  clooki  I  clean  I— JiMlB  E,  jSl- 

[S6U10.]— Preede's  Ana  B-speftterra.— Hew  are 
theae  inatrnmenU  oonitmoted  t  Could  any  reader  give 
aa  Initrootloni  for  making  one  1  Aleo  probable  ooit  and 
battery  power.    Working  drawing!  wonld  greatly  oblige. 


I— Door    Oontuot.— I     want    to  cornea  a 
i  pair  of  awing  bnlf-giaii  dooia.   Tbeyinr-al 

I  opcud  either  wiy  on  both  doom.    Fartfcahl 
lpleit  method  will  ablifte.— A.  W.A. 
I— Blectrlo  Llrat  —  I  hire  n  new  II  orita 
want  to  light  it  ocoai  Ion  ally  for  reeilnr.  II 

•-"—-•■ ^»  av  rough  powerful  raowi 


i   or  (JdlourweA 


engtb  of  itrobe    1 


,   preuenn  fi 


paattlon  tbe  Image  la  ihnwn  distinctly  in  the 
iwuii   colonra,     If  tbJa  owing  to  oror-cipoinre  ?— 

[«.ll.]-Wha«U. TO  ^W,  W.  C— I  Hod  yonr 

qnery  BSB18  of  June  1*.  p.  Sdl,  bnt  cannot  apply  It  to  my 
can.  Will  you  plaaaa  tell  me  when  tbeae  two  wheela  come 
together  igain-drlviog   wheel  lit,  driven    wbeel   617 

plain  dgniea  pleaee  t— Abotiiir  Mucnislr. 

[«BlS.]-S»oah«rln.— I  ahoald  be  M»  ploued  if 
any  reader  would  kindly  aire  me  ■  few  blnti  on  tho 
manufacture  of  laoobnrlnef   I  have  a  rough  method,  but 

and  I  cannot  produce  It  aa  1  ihonld  like,— Toluol. 
18.181*.]— Lanoajter'a  IaatftDtogimph.— Having 

will  oblige,  eipesially  rrgardlng  abutter  work.    What  la 

■butter  1— IX  ST  AS  TO. 

[8191*.]— leJleioopja.— Will  any  reader  kindly  Inform 


[S19j?J3.]-KAIlaTOld  ia  a  vegetable    well  knawa  cl 

mnoh  cultivated  in  England,  the  name  of  which  <jj  an  u 

with  the  aclentlllo  name  of  that  plant  ?—  FOBSJttJB. 

[BS8JB  ]— Lig-htlnB;  Oils-— A.  ajreat  variety  af  ael 
oiliaToaold  In  Hagland  nndsr  nnmea  whleh  are  ankawe 
abroad.  Booh  aa  keroalna,  besaolliia,  iraaolia*.  pjjnjjfe 
all,  aamphine,  Ac.    Would  any  fellow-raadw  lMnutaat 

[nii30.] -Photo  No  rati  wen.— I  have  read  uaaaetai 

portraiti  on  glaai  by  Inmeriuig  them  In  a  adutha  > 
alabaaler.  Can  anyone  tell  me  how  thla  aalotlon  iawahl 

— ?OBKlQNBB. 

[8*331.]-  Foreign    Meat    band     Borax— VaM 


tappean 


him  In  good  health  ? — Iron  . 


tabk 


S.Bor 


UVydl.  7    Tne  liie  of 

of  teleaoopo    leln.    Auj   jj.fc.Lj^j.  i 

[Biiii IS.] -Locomotive  Domea 


■la|*n..aud  the  length 
n  hint,  will    obiijje.- 


}-Rleotrlo  BetlL— To  Ma.  aujwp  ottft 

la  required  for  magnet  to  ringain.  bell  t— f.aJ. 
[651333.]— Power  for  Flannel  Macbinerr.-'i" 

loome  and  one  pair  of  band  mule*  of  Ma  anindlea  attnl- 
IV, 

[6SB3i.]-JddioFarl£iTie  Oraya  Steering-  Oaa; 
—Will  any  oi  "aura"  kindly  aeud  a  di(.T,pum.  *E 
iketcb.  If  pcailble,  of  tbe  above  rteuring  gear  ■—  V.  J.  ft 

[8SU3S.]- Steam  O  ran  oat  art  BTewlia.en  Har- 

crauce  on  tbe  Kaji  Q  lay.  Newhareu,  cnaatruorad  nyl. 
Wllaon  and  Co.,  candhilla,  Liverpool  r— V.  J.  B. 

[«[  a  3?.] -North  Brit  tell  OomponiuU- H.ve  uj 

North  Britiih  Kailway  been  >nbliaaed  1    He.  ihrtr  ow- 
lurmnuce  hitherto  been  aatlafactory  I— V.  J.  a 
[6S9JJ.]  -Anlllae   Dy«    for    Baaal.-l  want  a 


[«*817.]-An«;lo  SlneTB.-TO  "T.  C,  I 
'anted  exactly.    What  I  want  ii 


[Si33s.]--BrjeedofWlieela— 


fonld  that  do  •> 
lake  pattern!  ?- 

11JB18.]— Leclanohe  Cell— I  ha> 


II  turned  outwardi). 
patterna  and  getting  them  oaat. 
f    If  ao,  what  la  tbe  beat  way  to 


eleotrotyela  apparatna  la  ojpper  win*  y— S. 
[SS9tO.]— Heicltt  of  Violin     Brldre-Weei  h 

the  proper  helgbt  io-  the  bildga  of  a  luil-eiaod  fie!»  '- 

;issil.]-Wl»d  In  tha  Qaa  Pipaet-l 
uncertain  tha  quantity  of  air  in  me  fail-la 


oniiderrd,  advlaenle  to 


ENQLI8H  MEOHAMO  AMD  WORLD  OF  BOIENOB ;  NO.  U17.  J™r  2°,  1888, 


"Lord  MaoaulBysW-ltlng*  and  Speeches. 


y.awl  Si'-n.  l*mn.  diM  'in- 
,1  .IIJ.-T.lr.  uivi  lajlue. 

Wanted,  Enid  tOin.  ball  bearing  Blayole.  Biohange 
Lath*  wanted,  »econa-b«nd.  Id  Rood  resalr.  3  to  tin. 

,...,.,.       ._  ,.    .,  In.-fl,.^,,,™*,.!  w.r.,r_rJ'.-i^  .'^l^^- 

Bench  Laths,  new,  4in„  pTanad  bod,  abort itan- 
Thm-cell  SliT»rti«n  No.  ■  a  Ml  nm  orate  Laelaoohe 

Alternate-OnTrent  Machine.  Exchange  lor 
Aro  Lamp.  Etching*  for  ha)t>plato  Camera  and 
Lens.  t-pUU.  wide  ingle,  Beotllinear,  by  liorrlBon, 


Howt  Sawing  Mac  hint 


Will    aichangB   horiinntal     Engine.   1)     by    Ij,   and 

Mild  watdiblc  Btosl,  Short  Bm.ItoKn. round,  Wait 
Sin.  Electric  Bell,  new,  horns-mad.,  for  Violin, 
"English    Mechanic."    16TJ   to    1S8S:   alio  113 

Tandem  Tricycle,  balli  to  all  whaeli  and  crania, 
, ,.ul  o.n,.. ,,i.,„. h,  „.,, n. 

Model  Engine  and  Boiler,  on  mibosaay  stind, 
llo.iti'b.i  bun,  i  (liwt«.l.  bru  hollo  >ad  Englm,  ™t.  So. 
WbuiIniKUnnilaK 

Electric  Bell  Parte.— Frame,  Bobblni,  Annatnre, 

Camera,  j-T'1"'*.  with  acoeunrlei,  wanted.  Chemloal 
HortioirtsI  Iran  Bolltr,  looo.  type.  5  tnbas,  water 
JJ  Lathe,  with  tooli,  elrjnlnr  ■»■",  grlndrtonc,  buff 


Splendid  Ratchet  Brace,  at  ne»,  oo.t  l«j.  |  goof 

'■■-■■■;■■■  i.>url»l«,™iMi    KioUnf.fL.rfn.l.uma, 

ir  ;"'»['  ;-  (i:  ■Modern  Machine  Practice."  ru-w 
forfniiiib>Tdn«olMi.-Nor,  Bou™ibkRI'>Waui tudaWeX 

■MMarjMartf.  Kangaroo  ptttsm.  balli  tbr=mh 
SSkaiSpTdurr,  it*  Lufii4-nad'  rMkE.l>l"^^.'',,'-       *" 

"English  Mechanics.'  toI».  XXVL  to  XXIX 
pwt.    OVaMhl  7,  Jtanrr>'[«d,  &w.  '  ' 

■'Bojril-b  Maohanto."  w.ntod  mil.  XVI..  XVII. 
tnbiiiiHir.-t,j.crn:je^d,».W.  " 

Tangent  Galvanometer,  mahogany  rlnii,  3  olroc 


ss 


■.,:,.., 


I -faction  Coil,  at  tad 
Good    Violin,  bow  and 


nedicJil  or 


sie.  axc-bante  for  Mod"] 
'  Electrician,"  "  Engineering,"  aim 
IJ-horie  Vertical  Engine,  turned   fly- 

■ , ■  ■  hi  --- L  r .  - ■  I  .  HrldjKjrt,  PirrML 

Wood  and  Metal- Cutting   and 


Ki-.l,,ir..-    -ill!-,:-    '    ]'...!■,    .,L'i  i-..,,.t   i:,   ■■■ 
Plata.— AddiMa.  17,  lor-jiM-»UML,t;dMtrr. 

Lanouior'iReotlwraph.  10  by  0.  wl 
Gai  Engine,  i'licnr  rertlitil  alruofp1 


Arc  TjaTnp.S.OOflcp.,  and  A-mosTe-neter.  IneKebonge 
■  No-LaoIanolieBitturiQi.  S'»'i  wl'  iiiiiirntiimr 
Heary    Flywheel    and     Winter     Frietlonal 

,    „    V-:  :,-     ,■:.-.  i  '.-        '■■■    ■  -        '       :!-..,    ■:.     ...     W  ,  I    I, 

Model  hotimntat  Sllde-Valve   Engine,  lie.  born 


Medical  Coil.  I 


araalx   anil    Newt,   tl 
■  brain,  opine  plate 


Steamer,  mew,  Mr.  sln„  fa<t,  pair  en* 


THE   SIXPENNY    SALE    COLnMlf. 

.d  Ji'fr'.'Kfui'ntf  'irr  i  :l-<:<"  ?  !  in  t'ii-  column  at  the 
■aito/ed.fortheJiTit  16  wordi,  and  Gd.  for  ntrg 
mccttding  S  uordi. 

Fratwork-— Oatalogoo  ol  oTery  roq'iiilte,  wltb  KM 


Llit  of  Sarewi.  Bolti.  and 
^J.-Soaiijl'coHas,  "u.Tliaou.  LMiT'  '      '" 
Bllllarda  or  Bigatelle,  or  S~qnliltsi  lor  ditto,  or 

Foreign  Poetago  Stamp*-— A  '»*  "ponlnmi 
Above  Packets  Inoln-Ie  *p»nimpiii  ol  tbotolloirtng 
Antlllaa,  BahtmiB,  Birbi  lofl.  Gp  ylon.CilnutH.  Egypt, 

Carbon  Platea,  but  qaallty,  sat  and  monld.d. 
Pebble  Oarbon  —  Or»Pui»  (or  Leclancb*  aolli ; 

Milne*'*  Lathes  »«  now  on  tUw  at  ir,  B»ar*llBj, 


■■l-i  Oaatlnga   by   onr    lm?roied_prooa 
Lathe  Caatlor*.  Ac— 8«e  V.  Tajlort  adrartti 

KDLId  KXULIUU  lHO«illO.Mirotb«rir«.t     £>ubl^b>l  11 

Telephone  a.— By  BfBotlog    tflophonla   ootnmnnlo 


Bllletfit  Telephone  it  lisunlleitr  <Uell.     Will  work 
,  mi  •'■':        Ht  SS  ;   Um  ■<■  IwraiHilsili  ami 

Tale ph one*— Ws  Bnppij  srary  dosotlption  of  Storta 

Photographic  Printing,  enlarging,  &o.     Write 

Pllea  onrad    tint   mpoHo*tlQO.      Palmofi    "  Indltn 

l^tmsn^,■     IJtt.    QbMSbI    l»MfiBl    lQolnl.i).-i;n.[ml-l»r™o», 

ills.— 'mare  hoi 
>  Cnnd.  —  Palm'rt 


Oil- U ae  Plant  ("r  manoracturinK  gu  Iron  oradi 
Oat  Band  (Latbei),  boat,  par  yard  J.  Id. :   a-li.83. 

1.1,    :    .  n:    ,.<;.■    I,.  II...       II.,.:..    .ut    £y. .  i  ,-.„-l ,    :..[.,„!. 
*-U,Td.||.Us  Mi,  la.  |  (,  ht  M.    »o.L«..iir..-i.iui>.. 


Tools,  I'rory  dmorlntlon.  Sixth  edition.  S«,  wet 
Diamond  Drills  fur  ohlna,  glau,  otoae,  Ae.,  from 
Diamond  Points  'or  all  klndU  of  eagiarlng, 
Diamond  Turning  Toola  tjr  truing  emory 
Diamond  Sparks  for  china  and  g] tat  rireteri,  from 

Glitiiera'  Diamonds,    from    6*   6d,    Diamonds  loi 

Lm-inlftTip.'     iv, 'in,,  imd  Tjf^^,ilsr,M,a>^iiuoi-«LftBlh  Ulkrkfn. 

Ovcllata.-Cjs  "arapblne"  on  your  ohalni ;  nc 
Hat  Boverages  Ayoided-9-'"  AntomMlo  Car 
Dynamo  'Wire,  oottan-floitrsJ.  bwt  quality.  Ion 


Hill-martBd.      811  to 


Meereohanm  and  Briar  Pipe*  Repaired. 
Lathe  Head*.  Bin,  oowrftil  baokKaarei,  Steal 
Lathe  Bads.  Standard!.  3lfde-raat<.  \ng>  PI 


n,jrnK    t-r    Warts    -    •■   :    .'i    -  ■■■■■  ,  '.". 

'wheel  ciittin'tr  and  D;v  i-Jitur'to  II  iocoaiav 
Planing  to  IHn.  by  Sin.  Boring,  TnralaJ,  Bcnv- 
O-laaa  Blowing  nnl  bpuatni  of  btott  *•***» 

Dynamoa  and  Electric  L'sbttnir  inoinitm  alfraf 
Dynamos  for  Bleotro-Dlatera.  Mom  mod  is  Ueiai 
"  Railways  of  Oreat  Britain."  So*»i» 
Machine  Forgers,  iron  asd  iteel,  toolt=it!t- 
Orsenhonae  Stoves,  portable  reanlrs  sa  eUBH 

Castings,   Porelnga.   3h' 
I,-:,.  r.Lrul.,-.  Lt,rlnrhFlanlag. 
Before  Ordering  anr  of 


Turning.— To  bo  10W.  th«  praw 
Cheip  Oas.— SBOd  tiipenae  for    - 


and  wnr  Uedioal  Belta  ••*•' 


Dynamos. 

K  light,  m 

^l_"QJ.' 

>no.wbs.Lapsaw| 

Gramme  Dynamos 

d.   blsb  ■«:!■■,< 

Dynamos 
Suooeae  to 

-Llnbting 

Plating. 

Blai-log.    B-4*J, 

AU-No 

nlaot,  ea 

pitat,  or  aiparkM, 

Testing   Oalvanomatvr.  new,    WW    okaa  alt 

JO.     1  ppro^L-VUUaur,  it,  Oolnnwntt,  H.Uanr.1.1* 

Astronomical  Telescopes. — Aptnratn  aadfars 
■aafi  m  aw  -s.  CLaanos,  is.  Binlat,'i  BBUllasa  MMa 

Astronomical  ByeDlecea.  any  powsr,  atari » 

Astronomical  To  lea  nope,  by   Sir  Howirl  'irabU 
91b.   m-itai,   an   •qutorul   uul    dtiltoi   tlnlM,  11  a— 

Eqaitorlal  Mounting  only,    ti  earry  Iti» 

Aatronomloal   Teleaaope,     JJin.,    oussKd  ■ 

Aatronomloal  Drivtns;   Clock   lof  a»w»  ss> 

A»tronomloal  'nv«r-on-irlaw  Telescope*  *«^e" 

Aatronomloal   Telescope,    by    TnaraM  aw 

3i  in  1U.,1J  In.  ■,«!«>.,  on. q  Mwrlal.iw.-CI.fi  ISJI- 

Astronomloal     Teleaaope.     •''"■"'••JSiJ 
Aatronomloal  Bef rmotia* Telaaaopsaa^wal 


.\  largo  quantity  ot   Twl«w~avphle 

.  ...  , ....  IU-L.I  rrioa^xixo,  ij,  at.  '- 

Mlcroscoplo  Objects.— La-s- 
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phenomenon  the  aeronaut  ascribed  to  the 
resistance  to  expansion,  occasioned  by  the 
tenacious  adhesion  of  the  silk  to  the  folds, 
which  the  comparatively  collapsed  state  of 
the  balloon  had  previously  allowed  it  to 
assume,  which,  when  overcome,  caused  a 
noise  like  an  explosion.  Subsequently 
another  Scottish  party,  in  November,  ran  a 
■uk  utterly  unexpected.  Far  greater  and 
more  tenacious  adhesions  were  caused  by 
frost.  Sudden  expansion  of  the  gas  might 
then  easily  rip  open  the  frozen  plaits. 

One  of  the  most  precious  properties  of 
General  Hutchinson's  patent  preaser  is  to 
keep  the  skin  smooth  and  free  from  wrinkles, 
as  well  as  cause  the  balloon  to  rise  and  fall 
within  certain  limits. 

(To  be  conel tided.') 


ABIBONOMICAL    NOTES    FOB 

AUGUST,   1888. 

The  Sua. 


i  2  4917 
S6J  0  1  28-91 
31 11  69  69-51' 


At  Greenwich  Mean  Noon. 


9  7  24 
9  26  2! 
9  46  12 

10    3  46 

10  22 

10  40  22 


8  42  6-73 

9  1  48-61 
9  21  31-28 
9  41  14-06 

10    0  56-82 

10  20  39-59 

10  40  22'36 


The  method  of  finding-  the  Sidereal  Time  at 
Moan  Noon  at  any  other  station  is  described 
on  page  403  of  Vol.  XLVI. 

Spots  are  now  so  vary  small  and  rare  upon 
the  son's  diso  as  to  be  scarcely  worth  looking 
for  by  the  student. 

There  will  be 

a  Partial  Bollpae  of  the  Bon 
on  the  7th  ;  bat  at  Greenwich  the  magnitude 
of  the  greatest  phase  is  only  0013  (Sun's  dia- 
meter -  1).    It 

Greenwich  Mean  Time. 

Begins August  7    6h.  48-8m.  p.m. 

Greateet  phase „        „    6      07-7        „ 

Ends  „       „    7       66       „ 

As  viewed  with  the  naked  eye,  the  angle 
from  the  North  Pole  of  the  Sun  of  First  Con- 
tact, 6°  towards  the  East ;  of  Last  Contact,  24°. 
As  viewed  with  the  naked  eye,  the  angle  from 
the  Vertex  of  the  Sun  of  First  Contact  32°  to- 
wards the  West;  Last  Contact  13°. 

The  Sun  sets  at  7h.  36m. 


Is  New  at  Gh.  21'Om.  p.m.  on  August  7th,  and 
enters  her  First  Quarter  at  4U.  44-lm.  p.m.  on 
the  14th.  She  will  be  Full  at  4h.  20  3m.  p.m. 
on  the  21st,  and  enter  her  Last  Quarter  at 
2h.  183m.  in  the  afternoon  of  the  29th. 


Occultatloaa  of  (and  Near  Apvroaohea  to)  Sined  Stare  by  the  Moon. 


B.A.C.  1351 

63Tauri 
X*  Orionis 
X*  Ononis 
y  Caprioorni 
50  Aquarii 
<if  Aquarii 
ip*  Aqnarii 
rCeti 


fln 

Moon's 

U 

Beappear- 

Moon's 

$* 

%> 

h  m 

Bright 
N.N.W. 

153 

112 

3    Cud 

Dark 

199 

158 

Bright 

22 

346 

2    4    „ 

Dark 

Bright 

140 

109 

2  36   „ 

Dark 

Dark 

126 

2  10   „ 

Bright 

X.byW. 

195 

162 

Bright 
N.NW. 

69 

29 

10  30  p.m 

Dark 

201 

172 

Bright 

136 

98 

12  22  p.m 

Dark 

«  of  the  above  tabic 


Jnpitex'a  Satellites. 


Is  a  Morning  Star  during  the  first  two-thirds 
of  the  month,  but  comes  into  superior  con- 
unction  with  the  Son  at  lb.  a.m.  on  the  24th, 
subsequently  to  which  he,  of  course,  Souths 
after  the  Sun.  At  the  beginning  of  August  he 
be  caught  with  the  naked  eye  in  the 
_  _  _i.  before  sunrise.  His  diameter  dwindles 
from  6-8"  on  the  1st,  to  4-8"  by  the  31st. 


Karat 

Rises  and  souths  in  bright  sunshine,  so  UntM 
be  seen  at  all,  he  must  be  caught  in  the  sodk 
west  as  soon  as  ever  it  is  sufficiently  dnst  Hi 
angular  diameter,  which  is  only  9T  on  tk 
1st,  diminishes  to  8-4"  by  the  and  of  the  nasa, 
so  that  he  simply  presents  the  aspect  of  any 
large  red  star.  The  telescope  will  reveallM 
he  is  gibbous— and  that  is  about  all. 


«4 


9  66-1 

10  33-8 

11  8*6 


20  461 

20  42'2 

19  38'6 

17  29-5 

14  27'4 

10  52-3 

7  1-6 


10  45-6  t 

10  66-4 

11  14'1 
11  31-9 
11  65-2 

0  131  p. 

0  28-0    , 


Commencing  in  Gemini,  the  path  thus  indi- 
cted extends  right  across  Cancer  and  over  a 
considerable  part  of  Leo.  Mercury  will  be 
pretty  close  to  Begulns  on  the  morning  of  the 
21st;  but  being  then  behind  the  Sun,  will  be 
invisible.  He  will  be  in  conjunction  with 
Saturn  at  4h.  a.m.  on  the  11th. 

e  sense  of  southing 
jk  she  is  a  comparatively  ' 
_  _~ier  diameter  never  exoe 
j^  .  10"  TBsWbijii*  the     month),    is     nearly 
circular,  ana  S^toc  Shoe  to  the  horizon  at 
set  to  be  fairly  visible. 


The  Moon  will  be  in  conjunction  with  Mer- 
cury at  9h.  a.m.  on  the  Gth,  with  Saturn  a 
lOh.  a.m.  on  the  7bh,  with  Venus  at  9h.  a.m.  on 
the  8th,  with  Mars  at  9h.  p.m.  on  the  13  th,  and 
with  Japiter  at  midnight  on  the  11th. 


Bight 

Ascension. 

h.      m. 

i 

9    12-9 

6 

S    37-5 

11 

10      1-6 

16 

10    25-3 

21 

10    48-8 

26 

11     11-5 

31 

11     34-3 

; %«h 


Starting  from  the  confines  of  Cancer  and  Lea, 
Venus  traverses  nearly  the  whole  of  the  'iast 
named  constellation  during  August.    She  V-H 
be  a  little  more  than  1°  north  of  Begulns 
the  11th. 


%4 

a 

Bight 

Ascension. 

h.    m. 

i 

14     11-4 

6 

14     221 

11 

14    33-3 

16 

14    45-0 

21 

14    57-1 

26 

15      9-6 

31 

15    22-5 

20      3-9 


6  m  , 

6  11-0  , 

5  a  , 

4  5tt  , 

4  4S-I  , 

4  411  , 


It  will  be  seen  from  the  above  epheinerii 
Mars  travels  from  that  part  of  the  sky  wi 
Virgo  and  Libra  are  conterminous,  the  pi 

part  of  the  way  across  Libra. 

Japiter 

for  the  purpose  of  the  observer  is  as  bag 
placed  as  (and  during  the  earlier  pane!** 
month  even  worse  than)  Mars,  and  shoalo* 
looked  for,  aa  in  the  case  of  that  planet,  io* 
diately  the  twilight  enables  him  to  be  K* 
""* '  Lgular  equatorial  diameter  shrinki  b* 
m  August  to  34-1"  on  the  31st    Hebn 


limb  furthest  from  the  Sun. 


as. 

Bight 

Declination 

Ascension. 

South. 

h.     m 

b.   «. 

l 

15    33-0 

IS     40-9 

6   54-ip» 

6 

15    38-7 

18     44-4 

11 

15    39-7 

IS     18-9 

16 

15    41-0 

IS     54-4 

21 

15     42-6 

IB       0-7 

26 

15     44-5 

19       7-1 

3! 

15     4<i'ti 

19     15-6 

indicated  above  a  dean** 
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y  in  Libra,  to  the  west  of  fi  Scorpii, 
da  which  star  Jupiter  is  travelling-. 

owing  to  the  twilight  and  Jupiter', 
lerable  south  declination,  the  phenomena 

satellites  will  be  difficult  or  impossible  to 
re,  we  only  give  those  that  (should  the 
3  clear)  will  certainly  be  visible. 

i  into  conjunction  with  the  Son  at  Ih,  a.m 
igust  2nd  ;   while 

TJruua  and  Neptune 
>th  for  the  observer's  purpose  invisible 
Her  coming  into  quadrature  with  the  Sui 
m.  on  the  25th. 

Shooting  Stars, 
ilmost  universally  known,  appear  between 
at  9th  and  11th,  the  Irish  Catholics  re- 
ig  them  as  the  tears  of  St,  Lawrence,  who 
roiled  on  August  10th,  They  are  more 
iar  to  the  modern  astronomer  under  the 
of  the  Perseids,  from  the  constellation 
;e  they  appear  to  radiate,  and  their  orbit 
wn  to  be  identical  with  that  uf  Comet  III. 

Watch  may  be  also  be  kept  between  the 
nd  2ith. 
iwich    Mean    Time    of    Southing    of 

of    the      Principal    Fixed    Stara 
Night  of  August  1st,  1888. 


-culis 

8  26    5-20p.ni. 

8  46  13-67    „ 

9  10  2S19    „ 

9  49  28-30    „ 

Lire 

10  1C  30-73    ., 

11     1  26*93    „ 

11  27  53*98    „ 

11  33  36-49    „ 

12  31  48*72    „ 

12  41  3112    „ 

methov 

of  finding  the  Greenwich  Mean 

if  Southing  of  either  of  the  stars  in  the 

list  for 

ny  other  night  in  August,  as  also 

f  determining  the  local  instant  of  its 

other  station,  will  be  found  on 

of  Vol. 

XLVI. 

>£7    AND    WEBBER'S    TRANS- 
FORMERS. 
i   object  of   the    invention,  which   has 
men  patented  by  Mr.  Mordey  and  Major- 
,1  Webber,  of  Belvedere-road,  S.E.,  is  to  I 


so  construct  transformers,  induction  coils,  ! 
that  they  may  be  simple  and  inexpensive,  it  _ 

S've  a  high  degree  of  efficiency  without  heat- 
g,  and  may  be  easily  separated  for  examina- 
tion or  repair,  without  unwinding.  In  the 
drawings,  Fig.  1  is  a  side  view,  Fig. 
view,  and  Fig,  3  a  transversa  seotio 
form  of  a  transformer  or  coil  constructed 
according  to  this  invention.  The  patentees  do 
not  limit  themselves  to  the  exact  details  illus- 
trated, as  certain  of  them  can,  it  will  be  evi- 
dent, be  varied  without  departing  from  the 
nature  of  the  invention.  P  P  is  the  primary 
wire  or  conductor,  and  S  S  the  secondary  wire 
or  conductor,  the  relative  sections  of  which 
are  in  the  inverse  ratio  of  the  tension  of  the 
inducing  and  induced  currents.  Thus,  for 
example,  for  the  induction  of  a  very  large 
current  of  low  electro-motive  force,  such  at 
would  be  required  for  eioctrio  jointing  or  weld- 
ing, the  secondary  oonduotor  may  consist  of  a 
simple  bar  of  copper  bent  into  the  form  of  a 
long  U-  The  primary  and  secondary  coils 
conductors  are  respectively  connected  to  the 
terminals  P'P1  and  S1  S1,  and  may  be  wound 
either  in  two  simple  tortious,  as  illustrated,  or 
in  smaller  portions  alternating  in  position  or 
otherwise  placed  with  reference  to  each  other. 
A  A  are  pieces  of  thin  sheet  iron  each  having 
an  opening  a  therethrough.  One  of  these 
pieces  is  shown  separately  in  Fig.  3a.  BB 
are  pieces  of  tbiu  sheet  iron  without  an  open- 
ing through  them.  One  of  these  pieces  is 
shown  separately  in  Fig.  3b.  The  pieces  A  A 
or  the  pieces  B  IS  have  an  insulating  substance 
on  one  side,  such  as  a  coating  of  varnish 
or  a  layer  of  paper.  For  the  sake  of  ease  of 
manufacture  and  economy  of  material  the 
pieces  A  and  B  may  be  so  proportioned  that  the 
pieces  which  are  stamped  out  in  making  the 
pieces  A  are  the  right  size  for  and  may  be  used 
as  the  pieces  B.  The  pieces  A  are  placed 
around  or  over  the  conductors  P  and  S,  and  the 
pieces  B  are  inserted  between  the  pieces  A,  so 
that  the  pieces  A  aud  B  alternate  with  each 
other  as  shown.  The  pieces  B  pass  through 
the  coils  of  the  conductors,  as  shown  in  Fig.  3, 
in  contact  with  the  pieces  A.  As  there 
minting  material  on  one  side  only  of 
the  pieces  A  or  B,  electrical  contact  only  exists 
between  adjacent  pieces  on  one  side  of  each 
Instead  of  the  order  described  and 
,  two  pieces,  A,  may  be  placed  together, 
then  two  pieces,  B,  and  so  on,  the  ad- 
joining pieces  of  the  same  kind  being 
electrically  separated,  so  that  there  is 
only  electrical  contact    between  two    adja- 


cent pieces  of  the  different  kinds,  ._ 
whichever  arrangement  may  be  used  eddy 
currents  are  prevented,  whilst  magnetic  con- 
tinuity is  secured.  The  pieces  are  firmly 
secured,  for  example,  by  clamping  bolts  and 
nuts  b  passing  through  the  oast  end  plates 
FF\  The  end  plate  at  F<  carries  the  frame/, 
in  which  an  insulating  board  or  slab  f>  is  sup- 
ported, on  which  the  terminals  3'S1  and  P'  P1  are 
mounted.  The  opposite  end  plate  F  is  shaped 
to  form  a  loop  or  ring  /*,  which  serves  for 
carrying  or  suspending  the  apparatus.  Both 
the  end  plates  F  and  F1  are  extended  at  ee  to  , 
form  feet,  gg  are  light  extensions  of  the 
castings.  For  the  purpose  of  avoiding  eddy 
currents  therein  they  may  be  blocks  of  hard 
wood  or  other  non- metallic  material.  Then 
extensions  or  blocks  are  for  the  purpose  of 
pressing  the  iron  strips  together  on  the  bolts 
b  being  sorewed  up,  The  spaces  between  the 
pieces  A  A  and  B  B  may  be  occupied  by 
U-shaped  pieces  or  slips  of  sheet  iron  ;  but  it 
is  preferred  to  leave  them  open  in  order  to  in- 
crease the  ventilating  and  cooling  surface. 
The  end  portions  of  the  coils  may  be 
occupied  by  slips  of  sheet  iron  varnished 
the  like)  on  one  side,  and  placed 
the  end  portions  of  the  coils  at  right 
angles  to  the  pieces  B  B,  the  outer  por- 
tions of  the  ends  of  the  coils  being  covered  by 
U-shaped  pieces  of  sheet  iron  placed  at  right 
angles  to  the  pieces  A,  and  meeting  the  slips 
"  '  on  which  occupy  the  inner  portions  of  the 
of  the  coils  ;  but  generally  the  patentees 
prefer  to  dispense  witb  them,  and  therefore 
they  are  not  shown  in  the  drawing.  Instead 
of  the  pieces  being  formed  as  at  A  and  B,  they 
may  be  otherwise  formed  to  give  an  equivalent 
effect ;  for  example,  they  may  be  all  f  shaped 
as  shown  in  Fig.  1,  and  be  placed  alternately 
with  each  other,  or  two  by  two  alternately,  so 
that  the  mid-tongues  or  projections  of  the  E- 
shaped  pieces  pass  through  the  coils  alternately 
from  the  two  openings  or  ends  of  the  coils,  the 
projections  or  tongues  overlapping  each  of  the 
adjacent  ones.  The  pieces  when  so  shaped  are 
electrically  separated  on  one  side. 

In  constructing  large  transformers  or  each 
as  have  a  number  of  separate  pairs  of  coils, 
the  plates  A  may  bo  made  with  a  correspond* 
ing  number  of  rectangular  openings,  each 
occupied  by  a  primary  and  secondary  ceil  and 
cross  pieces  B.  Similarly  in  such  cases  the  E 
pieces  (Fig.  4)  may  have  a  number  of  projec- 
tions to  be  applied  to  the  required  number  of 
pairs  of  coils. 
Such  a  construction  is  shown  in  end  view  In 
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Fig.  5  and  in  longitudinal  section  in  Fig.  6. 
There  are  several  pairs  of  primary  and  second- 
ary coils  (P  and  S)  each  pair  being  embraced 
by  portions  of  the  E-shaped  iron  pieces 
G  C1  which  are  placed  in  position  as  follows : — 
Inside  the  coils  or  rings  P  S  a  number  of  the 
iron  strips  C  are  placed  having  as  many  tongues 
or  projections,  t  £,  as  may  be  necessary,  they  ex- 
tending radially  outwards  between  the  pairs 
of  coils.  Similar  strips  C1  are  then  placed  on 
the  outer  surface  of  the  cylinder  so  formed,  the 
tongues  or  projections  ttl  thereof  extending 
inwards  and  alternating  in  position  with  the 
tongues  or  projections  ttot  the  strips  C.  The 
double  sets  of  strips  (C  C1)  thus  form  a  number 
of  closed  magnetic  circuits  around  the  con- 
ductors P  S,  which  may  be  wound  in  circu- 
lar coils  as  shown,  or  in  elongated  coils  such  as 
are  shown  in  Figs.  1  to  4.  When  the  circular 
form  is  adopted,  as  shown  in  Figs.  5  and  6,  the 
strips  C  C1  are  conveniently  arranged  in  clusters 
placed  in  radial  positions,  as  shown  in  the  end 
view  Fig.  5,  they  being  supported  in  any  suit- 
able manner.  This  construction  presents  the 
advantage  of  very  short  magnetic  circuits. 
The  several  coils  may  be  connected  in  series  or 
in  parallel  as  may  be  desired.  In  constructing 
resistance  coils  for  use  with  alternating  or 
varying  currents,  in  which  it  is  desired  to  have 
a  considerable  inductive  effect,  this  form  of 
apparatus  is  used  with  but  one  ooil  or  winding. 


A  SLIDE-RULE  FOB  ELECTRICIANS. 

ALL  electricians,  whether  amateurs  or  prac- 
tical men,  must  have  felt  the  need  of 
some  ready  means  of  ascertaining  the  elec- 
trical capabilities  of  any  dynamo,  battery, 
steam-engine,  &c.,  either  as  regards  incan- 
descent lighting,  electro-plating,  or  as  a  trans- 
former of  energy.  Mr.  John  Innes,  F.C.S.,  has 
designed  a  slide-rule,  of  which  we  annex  a  cut, 
which  gives  at  a  glance  an  answer  to  any  one 
or  all  of  these  queries  without  any  calcula- 
tion whatsoever,  and  without   requiring  any 


were  not  understood.  Dr.  H.  Stillmark  finds  that 
the  only  toxio  prinoiple  oontained  in  rioinus  seeds 
is  an  albuminoid  body,  which  ht  names  "  rioin," 
and  daises  amongst  the  so-oalltd  "  unformed  fer- 
ments." It  is  unaffected  by  dry  heat  of  100°  C, 
but  is  destroyed  by  boiling.  It  acts,  when  admi- 
nistered by  the  mouth  or  by  hypodermic  or  intra- 
venous injection,  by  producing  hemorrhagic 
inflammation  of  the  gastro-intestinal  tract,  espe- 
cially, and  primarily  affecting  the  small  intestine, 
and  secondarily  the  stomach  and  large  intestine. 
As  to  the  lethal  dote.  Dr.  Stillmark  finds  that  for 
animals  it  is  0*1  milligramme  per  kilogramme  of 
body  weight  when  the  drug  is  injected  into  the 
veins,  so  that  for  a  man  weighing  60  kilogrammes 
it  would  be  6*0  milligrammes.  As  drugs  admi- 
nistered in  this  way  are  perhaps  ten  times  as 
active  as  when  taken  into  the  stomach,  the  ordinary 
lethal  dose  of  rioin  may  probably  be  set  down  as 
about  60  milligrammes,  a  quantity  oontained  in  ten 
ordinary  seeds.  Christiaon,  however,  once  had  a 
fatal  case  where  only  "  two  or  three "  seeds  had 
been  swallowed.  This  seems  to  have  been  a  very 
exceptional  instance,  as  there  are  many  cases  on 
record  where  a  much  larger  quantity  has  been 
taken  without  a  fatal  issue — e.g.,  Rapp  reported  a 
oase  where  an  Italian  non-commissioned  officer 
took  seventeen  rioinus  seeds,  and  recovered; 
Bouchard  at,  on  the  other  hand,  had  one  where  a 
ffirl  of  eighteen  ate  twenty'seeds,  and  died  in  five 
days.  Experiments  on  the  'physiological  action  of 
rioin  showed  that  it  possesses  a  peculiar  effect  upon 
blood.  When  this  is  de  fibrin  a  ted,  rioin  produces  a 
conglomeration  of  the  red  corpuscles,  together  with 
the  formation  of  a  fibrin-like  substance.  When 
blood  is  freshly  drawn  from  a  vein  rioin  causes  it 
rapidly  to  coagulate.  Again,  defibrinated  blood  is 
rendered  capable  of  passing  through  a  filter  by 
ricin — that  is  to  say,  the  serum  passes  through, 
leaving  the  red  corpuscles  behind:  an  extremely 
dilute  solution  is  sufficient— 1  of  ricm  to  60,000. 


HYDROGEN  PEROXIDE  FOB 
DOMESTIC  USB. 

THE  various  qualities  of  hydrogen  peroxide  are 
available  in  the  most  differing  directions  for 
domestic  purposes.  As  a  means  of  bleaching  and 
cleansing,  it  can  be  used  in  the  place  of  chloride  of 


long  time,  inasmuch  as  all  the  blood 
become  closed.  Game  is  preserved  for  a 
when  treated  with  hydrogen  peroxide.  E 
other  fatty  matter,  when  kneaded  thro 
hydrogen  peroxide,  not  only  lose  any  dii 
smell  they  may  have,  but  also  keep  v 
longer. — Kunigswarier  und  Ebell. 


PRACTICAL    DETAILS     OF    1 

SMITHING*. 

Welding:  Gun  barrels— Dropping 
drel— Hand    Bruises— Solid     Bar 
Pressure— Plow  of  Metal— Fluid  a 
Comparative  Terms — Broaching-. 

THE  bands  which  were  used  on  gu 
the  barrel  firmly  to  the  stock  wer 
made,  for  the  military  service,  of  fiat 
welded  in  a  ring ;  but  as  there  were  two 
parts  of  circles,  whioh  they  were  to 
which  was  of  the  size  of  the  barrel,  anc 
larger,  to  fit  the  stock,  these  bands,  i 
welded,  were  driven  upon  a  mandrel, 
shaped  exactly  like  a  cross-section  of  tin 
stock  and  barrel  at  the  place  where  th< 
to  fit.  To  this  mandrel  it  was  made  to  < 
staking  it  in  at  the  corners,  and  by  the  i 
of  a  little  expert  hammering.  Daring 
of  getting  out  guns  in  1861  this  meth< 
proved  upon  by  parties  who  desired  U 
outside*  on  the  automatic  profiling 
designed  at  the  Springfield  Armoury 
Buokland.  The  improvement  consisted 
dies  made  in  which  the  bands  were  dr< 
mandrel,  whioh  was  inserted  in  them  t 
distance  to  make  them  uniform,  and 
correct  size.  Another  advantage  of  this 
was  that  it  could  be  performed  much 
peditiously  than  the  old  way. 

There  was  this  disagreeable  feature : 
handles  of  the  mandrel  were  stiff,  the 
blow  made  it  very  hard  on  the  ham 
operator,  for  it  was  not  easy  to  get  tht 
into  the  dies  always  jast  level,  and  a* 
always  brought  them  level  in  an  instant, 
the  effect  of  the  blow  was  transferred  to  it 
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Elfc7rician£  Slide  Rule 


profound  knowledge  of  electricity  or  of 
mechanical  engineering.  It  consists  in  a  rule 
divided  into  five  lines — viz.,  amperes,  incan- 
descent candle  power,  copper  deposited  per 
hour,  horse-power,  and  watts.  These  lines  are 
subdivided  so  as  to  give  the  weight  of  oopper 
deposited  in  an  hour  from  i  drachm  up  to  201b., 
from  Aths  of  an  ampere  up  to  8,000,  &c,  and  so 
on.  In  the  middle  of  the  rule  is  the  slider, 
marked  in  volts  from  4  to  200.  This  slider 
carries  an  index,  whioh,  in  the  figure,  is  stand- 
ing between  4  and  5  amperes  (the  rule  is  fur- 
nished with  four  such  pointers,  not  shown  in 
the  cut,  to  avoid  confusion,  two  in  front  and 
two  behind).  One  example  will  suffice  to  show 
how  the  rule  is  used.  Suppose  we  desire  to 
know  what  light  (incandescent)"  a  dynamo 
giving  4  25  amperes  at  50  volts  pressure  1  We 
place  the  pointer  as  in  the  figure  at  the  4*25 
on  the  ampere  line ;  then,  running  the  eye 
along  to  50  volts,  we  note  the  number  of  in- 
candescent candle-power  in  its  line.  We  find 
this  to  be  65.  We  also  see,  by  looking  in  the 
horse-power  line,  that  to  do  this  will  re- 
quire a  force  of  ftH.P.,  which  is  also  seen  to 
correspond  to  217  watts.  This  same  current 
in  amperes  is  also  seen  (by  looking  over  the 
pointer  on  the  oopper  hour-line)  to  be  capable 
of  depositing  2,H0tha  of  a  drachm  avoirdupois  per 
hour.  The  agent  for  the  sale  of  these  rules  is 
Mr.  S.  Bottone,  Carshalton,  Surrey. 


RICIN,  THE  TOXIC  FERMENT  CON- 
TAINED IN  CASTOR-OIL  SEEDS. 

IT   has   long   been   known   that   the   seeds  of 
the  castor-oil  plant   are  poisonous,  but   the 
jsatnre   and    properties    of    the   toxio    prinoiple 


lime  and  oxalic  acid  for  removing  stains  ot  every 
description,  while  it  enjoys  a  preference  over  the 
above-named  chemicals  from  its  not  being  either 
poisonous  or  irritating.  Claret,  coffee,  aud  other 
stains  should  be  strongly  moistened  with  hydrogen 
peroxide,  and  then  dipped  in  spirits  of  ammonia. 
The  stains  will  disappear  in  a  very  short  space  of 
time.  Ink  stains  should  be  treated  in  oxaotly  the 
same  manner.  In  most  oases  they  will  disappear 
entirely ;  but,  on  the  other  hand,  in  the  cases  of 
certain  kinds  of  ink,  it  is  necessary  to  subject  the 
spots  to  an  after-treatment  with  diluted  acid  in 
order  to  bring  into  solution  the  deposited  oxide  of 
iron.  Prior  to  this  seoond  treatment  rinsing  with 
water  must  take  place.  By  this  means  ink  spots 
can  be  removed  from  paper  without  disturbing  or 
destroying  the  fibre. 

Discoloured  laces,  cuffs,  knitted  articles,  Ac,  at 
once  become  white  when  treated  with  hydrogen 
peroxide  with  addition  of  spirits  of  ammonia, 
while  the  same  remark  applies  to  discoloured 
white-handled  knives  and  forks,  whether  ivory  or 
bone. 

It  is  specially  suited  for  domestic  use,  inasmuch 
as  it  is  absolutely  inodorous  and  non-poisonous. 
Hydrogen  peroxide  is  the  best  application  for 
cleansing  and  binding  wounds  and  sores ;  it  must 
often  be  renewed,  isleeding  is  at  once  stopped  by 
its  use.  For  rinsing  the  mouth  a  solution  of  one 
spoonful  of  hydrogen  peroxide  in  a  tumbler  of 
water  forms  au  excellent  wash  ;  it  at  once  removes 
all  disagreeable  tastes  and  smells.  As  a  purifier  of 
the  atmosphere  in  sick  rooms  it  is  unrivalled ;  a 
solution  of  eight  parts  hydrogen  peroxide  is  blown 
through  a  spray -jet  in  the  usual  manner  into  the 
air.  Pots,  pans,  and  wooden  vessels  at  once  lose 
any  disagreeable  smells  they  may  have  when 
treated  with  hydrogen  peroxide.  In  diphtheria, 
croup,  whooping-cough.  Ac,  hydrogen  peroxide  is 
the  first  remedy  that  snould  be  used,  and  will  be 
found  to  have  a  most  beneficial  effect.  Fresh  meat 
treated  with  hydrogen  peroxide  will  keep  for  a 


of  the  mandrel,  and  discharged  itself  is  II 
of  the  workmen.  To  avoid  this,  the  hand 
reduced  from  l£in.  round  to  Jin.  round,  el 
gave  all  the  strength  needed,  and  also  yisfc 
sufficient  flexibility  to  remedy  the  trouble. 
These  jars,  prodnoing  bruises,  are  tbs 
many  well-known  complaints  among  bUd 
who  are  not,  as  a  general  thing,  of  ooaj 
disposition;  for,  being  more  depends* 
themselves  than  any  other  tradesmen  ft 
ttc,  they  have  nobody  else  to  complain  ct 
a  lucky  smith  who  has  not  at  some  timtb 
up   from    one   to    three   months  with * 

Ehysioians,  I  think,  now  call  a  eatarm  is  H 
ut  whioh,  in  my  younger  days,  the  oU 
smiths  called  a  "  frog  felon."  Exoessin  si 
hammer,  or  a  too  stiff  handle  in  the  siasi 
cause  it.  It  is  not  uncommon  for  blacks*! 
take  up  the  hammer  to  use  again,  after  sni 
it  aside  and  gone  into  other  busioea  1st 
to  have  six  or  eight  blisters  in  the  Bias* 
and  they  are  fortunate  if  they  do  notes*** 
felons.  Even  when  using  the  hammer  en 
a  change  of  work  may  produce  the  maw  N 
can  remember  how  my  hand  used  to  bs  • 
and  blistered  inside  so  that  I  could  not  ops 
weeks  when  I  have  forged  small  gusensf 
short-handled,  heavy  steel  hammer,  pfle* 
steel  jumpers,  for  from  five  to  ten  ceniis|j 
Men  who  aro  unused  to  the  business,  ar* 
stopped  working  at  it  until  their  hsj 
become  tender,  are  liable  to  harescstaii 
hand  when  they  commence  to  strifes  fJ 
sledge-hammer.  As  there  is  nopainsw«« 
than  comes  from  these  malignant  mflsai 
and  as  there  ia  no  sura  refuse  or  rebel 
command  of  the  sufferer,  every  letsoaa 
caution  is,  and  of  right  osijht  to  be,  ~ 

Suarding  against  them.    They  art  ton 
need,  however,  like  blisters  m  huste; 


lesson 
be,  era 

toinetJ 

JistenJ 


*  By  B.  7.  BrALDTJTo,  m 
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leys  rlt  and*  r,R,  are  provided  with  _^_._ 

btlta  that  permit  of  revolving  the  pulkrn  r.  It,,  the  ~~ '"""" 

axle,  W„  and  the  external  drum,  T.  in  thedirection  rWIHE    death    is    announced    of    Prof.  L.  J. 

of  the  winch,  and  the  pulleyj,  r  11   the  axle,  Wr  J_      Jludge,  the  famous  German  physiologist, 

and  the  inner  drnm  in  the  opposite  direction.    The  Bnd  author  of  the  well-known  "  Hnndbnch  der 

wooden  base  oarrieii  likewise  two  snpporta,  half  of  Physiologic  "    and     the     equally    well-known 

Slut  and  half  of  metal,  which  terminate  in  metallic  .,  Compendium  der  Physiologic,"  which  is  to  be 

.11.,  m  and  n.     In  the  oentra  are  metallic   ball.,  fouQd  ;n  ^  lihnTy  o(  nearly  every  German 

BH  eachot  which  carries  ■ .comb  thatanrround,  ^fl^  student     For  more  than  thirty  years 

rod,  at  each  end  of  which  there  are  combe  arranged  Institute  at  Gnefawald. 

at   right  angles    with   the   external   ones.    The  The  deaths  are  also  announced  of  Dr.  Johann 

nat  the  lower  part  are  movable  in  the  in-  Odstreil.  an  eminent  mathematician  and  phy- 

' t,of  Vienna;  and  of  Dr.  Bu  hie,  of  Bonn. 


tartar  of  the  balls  m  and  «.    In  ordei .   . 

machine  the  two  exaiters,  A,  A3,  are  moved  towards 

•a«h  other  nntil  their  ball*  touch.    The  winch  ii  The  International  Geological  Congress  is  to 

turned  to  the  right  or  left,  and  a  pieos  of  hard  meet  in  the  rooms  of  the  University  of  London, 

rubber  i?  robbed  lightly  against  a  piece  of  cloth  Burlington-gardens,  from  the  17th  to  the  22nd 

that  is  held  near  the  oentre  of  the  surf  bob  of  the  0f  September  next.    The  opening  meeting  will 

dram  T     A  slight  crackling  then  shows  that  the  take  pittCB  on  Monday  evening,  September  1 7th, 

machine  is  excited,— La  Lumttrc  Eltctriyue.  at  8  ri  i         ~                         *                    "     '      "      ' 


SCIENTIFIC^  SOCIETIES. 

ASTRONOMICAL  SOCIETY  OP 
FRANCE. 

THE  June  meeting  took  place  on  the  6th  in  the 
rooms  of  the  society,  29,  Bne  Serpents,  M. 
Flammarion,  president,  in  [he  chair. 

M.  Valletsent  drawings  of  various  Inn sr  featares 
made  with  a  small  instrument ;  M.  Petit  drawings 
of  Mars  and  Jupiter,  with  remarks  on  the  colours 
of  these  planets ;  M.  Bengel  configuration  of 
Jupiter,  )i  Scorpii,  and  a  star  of  Bth  msg.;  M. 
Gaadibert  sent  a  drawing  of  the  lunar  crater 
Pjammsrion.  One  of  the  most  remarkable  details 
of  this  mountain  la  a  fine  straight  rill  with  serrated 
edge,  aituited  on  the  northern  border  of  the  crater. 
This  rill,  interrupted  by  a  mass  of  hills,  reappears 
la  Rciumnr  ;  it  extends  eastwards  beyond  the  tcr- 

MH.  Cirnillon  and  Bruguifere  sent  s  note  on  a 
large  aunspot  observed  from  May  11th  to  23rd. 
11  Sshmi'll  said  that  this  spot  was  jnst  on  the 
limits  of  visibility  to  the  naked  eye  from  May  16th 
to  18th.  M.  Sohmoll  related  observations  of 
Siturn  and  Jupiter.  On  May  12th  he  observed  the 
lunar  crescent  42J  hours  after  the  new  moon,  Its 
breadth  being  only  about  3D"  or  9a". 

MM.  Flammarion  and  Tronralot  said  they  had 
observed  the  new  star  described  in  Circular  20  of 
the  Wulaingham  Observatory. 

M.  Flammarion  read  a  paper  on  the  "Solar 
Selipses  of  the  19th  Century."  On  comparing 
M.  Oppolzer's  charts  with  the. result*,  of  observation, 

M.1"  ■      v      '       '■  ■■■    :J-  "■  J:" 

bets 


iai  found  considerable  d 

D  the  two.  M.  J.  Oppart  asked  if  t 
.  trali ty  in  Oppolier'a  charts  were  i 
ially  as  regards  the  anoient  historical  eclipse 


I".  Fiammarionaaid  that  he  would 
torians  to  adopt  these  nharts,  on 
want  of  precision. 

M-  Tronvelot  presented  the  society  with  a  est  of 


celestial  photographs  forwarded  by  Mr.  Pickering, 

""allege.    The  phol 

tereatiug,  and  ahi 


and  made  at  Harvard  College. 


photograp 


curious  rectilinear  trails  of  the  nebulous  matter 
which  appear  so  strikingly  in  the  last  photograph 
taken  by  MM.  Henry. 

M.  Tronvelot  proposed  a  vote  of  thanks  to  Mr. 
Pickering,  and  that  he  should  be  named  honorary 
member.  This  motion,  seconded  by  dlonel 
Laussedat.  was  adopted  unanimously. 

Colotiel  Liussedat  explained  a  graphical  method 
of  calculating  solar  eclipses  based  apon  stereo- 
graphical  projection,  which  is  two  or  three 
timea  more  rapid  than  the  usual  numerical  ealcn- 


Tlli:  returns  for  188S  show  that  23, I'll 
brings  perished  from   snake  bites  in  Indii 
number  of  cattle  killed  by  snakes  is  returned  at 
1,611.    It   i-  atated   that  417,5311 
■troyed,  and    that    23,3(10    rnpeei 
Government  as  rewards  for  their  destruction.   The 
mortality   from   snake  :bite  in   Bengal  it   much 


They 


ually  bitten  in  the  early  morning,  when  they  go 
wit  unseen  before  daylight,  either  to  fetch  wood 
from  the  faggot  stack,  or  for  some  other  domes 
purpose.  During  the  rainy  season,  wben  nearly 


sriea  in  tbe  c 

jurtyard 

of  theli 

uses ;  whilst 

np  their 
all  .wed 

!  itself,  where  they  ar 

o  dwell  with 

mp 

uity,  and  are 

fed  with  milk:  until,  on  some  nnlocky  day  the 
wife  trea'Ja  accidentally  on  the  snake  in  the  dark, 
and  it  turns  upon  her  and  bites  her.  From  the 
bite  of  a  full-grown  cobra  death  ensues  in  a  very 
few  minutes 


The  ordinary  business  of  the  Con- 
gress will  include  the  discussion  of  questions 
not  considered  at  Berlin,  or  adjourned  thence 
for  fuller  discussion  at  the  London  meeting. 
Amongst,  these  are  the  Geological  Map  of 
Europe ;  the  Classification  of  the  Cambrian 
and  Silurian  Books,  and  of  the  Tertiary  Strata  ; 
and  Some  Points  of  Nomenclature,  to,,  referred 
the  Congress  by  the  International  Com- 
aion.  A  special  sitting  will  be  devoted  to  a 
discussion  on  the  "  Crystalline  Schists."  Ex- 
will  take  place  in  the  week  after  the 
meeting.  Meanwhile  the  Geologists'  Association 
is  going  to  make  an  excursion  to  the  Forest  of 
Dean,  Wye  Valley,  and  South  Wales,  from 
August  6th  to  11th,  under  the  superintendence 
of  Mr.  William  Galloway,  of  Cardiff  ;  Mr. 
W.  F.  Gwinnoll,  Mr.  J,  Storrie,  curator  of  the 
Cardiff  Museum  ;  Mr.  T.  H.  Thomas,  president 
Of  the  Cardiff  Naturalists'  Society ;  Dr.  C.  T. 
Vaohell,  of  Cardiff ;  and  Mr.  E.  Wethered,  hon. 
sec,  of  the  Cotteswold  Naturalists'  Field  Club 
and  Cheltenham  Natural  History  Society. 
Those  who  would  like  to  join  should  com- 
municate with  Mr.  T.  V.  Holmes,  28,  Croom's- 
hill,  Greenwich,  S.E.,  before  August  lat,  as  a 
reduction  in  railway  fare  can  be  obtained. 
Those  who  would  like  to  take  part  iu  the 
International  Geological  Congress,  thonld  com- 
municate with  Mr.  W,  Topley,  28,  Jermyn- 
8treet,S.W. 

The  general  meeting  of  the  German  Geo- 
logical Society  will  he  held  at  Halle  from 
AgTist  13  to  15. 

At  the  recent  meeting  of  the  Association  of 
Municipal  and  Sanitary  Engineers,  Mr.  W. 
Webster,  F.C.S.,  read  a  paper  describing  his 
process  of  purifying  sowago  by  means  of  a 
strong  current  ot  electricity.  He  said  the 
chemical  changes  which  take  place  in  sewage 
when  it  is  electrolysed  depend  chiefly  on  the 
well-known  fact  that  water  and  sodium,  mag- 
slum,  and  other  chlorides — which  are  always 
aseot  in  sewage — are  split  up  into  their  con- 
tuent  parts.  Thus,  at  the  positive  pole. 
chlorine  and  oxygen  are  set  free  in  a  nascent 
stats — in  a  condition  in  which  they  are  in- 
tensely active— so  that  the  organic  matter  in 
the  sewage  is  rapidly  oxidised  and  burnt  up  t  ■ 
innocuous  compounds.  He  experimented  on  a 
sample  of  Crossness  sewage,  and  the  solid 
matter  was  speedily  oxidised  and  rose  to  the 
surface,  leaving  the  effluent  water  apparently 
clear— chemically  so  pure  that  he  should  not 
mind  drinking  a  portion  of  it— a  statement 
which  produced  some  incredulous  laughter. 
He  exhibited  a  sample  of  effluent  water  eight 
months  old,  which  was  still  bright  and  free 
from  any  smell,  and  also  a  sample  of  a  disin- 
fecting fluid  obtained  from  sewage  twelve 
months  ago.  As  to  cost,  he  said  ho  had  no 
actual  data,  but  the  chief  item  was  engine- 
power.  So  far  he  had  not  treated  more  than 
100  gallons  of  sewage  at  any 
found  that  about  }H,P,  was  sufficient  for  the 
purpose.  The  system  could  be  applied  to  any 
existing  tanks,  and  bhree  of  the  analyses  sub- 
mitted showed  the  amount  of  suspended  matter 
to  be  nil.  The  thanks  of  the  Association  were 
voted  to  Mr,  Webster  for  having  brought  >  i 
.mportant  and  interesting  a  matter  under  the 
loticu  of  the  Association,  before  he  had  dis- 
closed his  process  or  made  known  the  results 
in  any  other  way.  Several  speakers  considered 
the  process  likely  to  prove  an  important  dis- 
covery, provided  it  could  be  economically  a. 
plied  to  the  treatment  of  large  volumes  cl 
sewage. 


Tbe  London  Sea-water  Supply  Bill  haspa-ied 
h(lth  Houses  of  Parliament.  An  extension  n{ 
time  is  granted  for  completing  before  Julv. 
1  *'J0.  the  works  which  were  authorised  in  1?;1 
for  bringing  a  sea-water  supply  to  London 
through  the  county  of  Sussex.  The  reservoirs 
n  the  metropolis  will  be  near  Clapham  Junc- 
tion and  Hammersmith.  Sea-water  will  supply 
many  nseful  purposes ;  it  will  doubtleii  te 
argely  employed  for  baths  in  private  hotuej. 
ind  will,  no  doubt,  be  utilised  in  public 
bathing  establishments.  In  time  it  may  pros- 
nuly  replace  fresh  water  which  is  now  used 
for  street  watering,  and  probably  may  be  fowl 
'n  some  of  the  swimming  lakes  in  the  public 

The  authorities  of  the  Sarbonne  have  sanc- 
tioned the  proposed  professorship  (or  the  expo- 
sition of  the  Darwinian  theory.  Some  of  tot 
members  of  the  committee  were,  however,  still 
opposed  to  it,  bnt  they  abstained  from  voting. 

The  report  of  the  judges  appointed  to  de- 
rmine  the  award  for  the  prize  of  fifty  guineu 
offered  by  the  tobacco  section  of  the  London, 
Chamber  of  Commerce  for  the  best  specimenef 
British-grown  tobacco  has  been  issued.  Tin 
j  udges  were  Dr.  J.  Bell,  F.  K.3.,  Somerset  Han*; 
I*rof.  W.  Fream,  LL.D.,  College  of  Agrionltue, 
lownton, Wilts;  Dr.J.  Augustus  Voelcfcer.  Mi 
lenry  F.  Moore,  Frame,  Somerset ;  Mr.  W.  B. 
Wills,  Mr.  James  Biggs,  Mr.  Loni*  Maoil 
(tobacco  manufacturers),  Mr.  Algernon  GiUisl 
(merchant),  Mr.  James  Chambers,  Mr.  C.E 
Ball  (tobacco  brokers),  and  Mr.  C.  A.  JIM* 
(tobacco  importer).  Only  four  exhibitors  on* 
plied  with  the  conditions  of  the  competitioBB 
:  as  quantity  was  concerned  ;  but,  in  vievsf 
s  interest  which  is  beinj  manifested  in  .. 
tobacco-growing  in  the  United  KingdoaiIt*T 
jndgss  considered  it  desirable  to  presents 
piementary  report  on  the  remainder  of 
specimens,  though  not  properly  coming 
tbe  scope  of  their  adjudication.  They  r 
the  four  exhibits  submitted  to  them  m 
following  order  of  merit  :— First 
James  Carter  and  Co.  j  second,  Mr,  IT. 
Wigan;  third,  Sir  Edward  Birkbeck  "' 
fourth,  Mr.  John  Graves ;  and  they 
mended  that  the  prize  of  fifty  guineu  i 
be  awarded  to  Messrs.  James  Carter  sad 
Closing  their  report  with  certain  ' 
observations,"  the  judges  state  that.  I 
generally,  not  one  of  the  four 
eligible  for  the  prize  was  in  any  ioib| 
valuable  for  trade  purposes  or  e~"  -  ' 
ehantable,  presuming  that  no  duty  * 
able  upon  the  article.  As  to  the  pi 
tobacco-growing  on  a  remunerativ 
England,  the  judges  say  that,  even 
;  favourable  conditions  possible, 
cannot  be  made  to  pay,  and  that  u\i 

jus  it  must   be    an   absolute  failnni 

hcavyloss.  The  climate  of  this  count 
with,  is  less  favourable  than  that  of 

Virginia,  and  the  cost  of  production 
found  far  greater  here    than  iu  f" 
States.  Until  the  ourinf  of  tobaoco 
well  understood  in  the  United  Ki 
finest  leaf  that  can  be  grown  will 
wasted  and  useless. 

A  branch,  of  the  Selborne  Society,' 
on  both  sides  of  the  Thames  from 
to  Putney,  has   been   established  wits 
quarters    at    Biohmond.     The  objecti  ell 
Lower  Thames  Valley    branch  are  »»" 
from  unnecessary  destruction  such  iul' 
animals,  and  plants  as  are  harmless,  1~~" 
or  rare,  to  promote  the  study  of  nl 
tory,  and  to  discourage  the  wearing  (by1 
ornament)  of  birds  or  their  plana!* 
proposed  that  part  of  the  funds  of  " 
branch  should  be  devoted  to  the  j* 
works  on  natural  history  for  the  m« 
of  Richmond. 

Mrs.  Roper,  the  owner  of  Otohaiap*" 
which  she  throws  open  to  public  nse,o>s( 
.    ...     ,     "-'Maudotnetnet 


neighbourhood  are  famous,  are  l«i"fj 
wholesale,  although  the  pork,  which  by 
fenced  and  walled  round  since  It*,1, 
known  to  be  private  property.  8eW*''J 
of  ferns  consigned  to  London  dsalenss* 
seized,  and  it  is  to  bo  hoped  that  ■**■. 


to  be  hoped  that 
little  money.    Public  opinion  «P*' 


~      ii' 
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10  operations  of  these  thieves.  Osmunda 
lUeu  plentiful  in  many  parts  of  Cor 
inw  almost  extinat ;  and  near  Londc 
imroaes    have    become    scarce.       T 
is  Foe   lovers   of   nature   ti   refuse 

the  stolen  property. 

Meymott  Tidy,  lecturing  recently  „. 
.[  Institution,  mentioned  the  difficulty 
euil  in  endeavoring  to  accurately 
that  is  a.  poison,  and  offered  the 
?  solution  :    '•  Any    Bnbstnnce   which 

0  than  by  the  agency  of  heat  or 
:y  is  capable  of  destroying;  life  either 
ical  action  on  the  tissues  of  the  living 
by  physiological  action  after  abeorp- 

the  living  system."  The  fact  would 
be  that  "poison"  is  a  question  of 
.  not  quality.  Vary  small  quantities  of 
lydrocyanic  noid,  Ax.,  suffice  todeatroy 
i  n^ed  in  limited  quantities  they  are 
drugs.  Neat  sulphuric  aoid,  like 
alcohol,  is  a  poison,  but  both  are 
,  and  even  nsefnl,  when  diluted.  One 
no  definition  of  poisons U " substances 
range  the  vital  functions  and  produce 
an  action  not  mechanioal," 
jlverhompton  papers  report  a  curious 
of  eyesight  apparently  by  the  action 
tog.  A  collier,  named  Bates,  who  had 
ight  through  on  accident,  was  being 
-.  when  a  flash  of  lightning  was  re- 
i  the  spectacles  he  was  wearing  to 
is  disfigurement.  After  the  peal  of 
*"liioli  followed  he  complained  of  pain 
ul.  The  next  moment  to  his  surprise 
that  he   hod  regained  possession  of 

:ht. 

went  meeting  of  the  Scientific  Com- 
the  Royal  Horticultural  Society  the 
f  caterpillars,  ka.,  was  one  of  the 
li*ouased,  Mr.  Wilson  drawing  atteu- 
'j  local  distribution  jf  the  caterpillars. 
Lrden  in  his  neighbourhood  none  of 
were  found,  while  in  others  there  was 
a.  leaf  left  on  the  trees.  At  Wisley 
on  had  found  that  exposure  to  east 
Etaaociated  with  the  presence  of  the 
Thus  the  trees  in  one  line  of  plums, 
orted,  were  stripped  of  their  foliage, 
mother  line  of  the  same  variety  close 
;  same  description  of  soil,  but  wher2 
were  sheltered  by  a  furze  fence,  not  a 

scussion  on  saccharin  in  the  Paris 
of  Medicine  wa*  continued  by  Dr. 
ji  Paul,  who  regards  the  new  product 
ible  antiseptic,  as  it  is  not  toiio 
r  an  agreeable  odour  and  savour, 
does  not  exceed  20  centigrnrr 
i   Troy),  nutrition   is  not  interfered 

1  urea,  phosphoric  acid,  to.,  are  not 
:i  quantity.  Dr.  Panl  has  had  diabetic 
who  havo  taken  saccharin  for  five 
:id  more  without  inconvenience. 

in  the  proportion  of  2  per  cent, 
ipedes  the  action  of  pepsin  on 
be  pig  and  on  white  of  egg,  as  well 
;tion  of  diastase  on  starch,  without, 
altogether  stopping  the  action. 
.  though,  saccharin  seems  to  assist 
ntation  of  milk. 

ir,  M.  Dupont,  dirtctorof  the  Museum 
ul   History  of  Brussels,  went  to  the 

the  purpose  of  studying  the  geology 

ley  from  the  Atlantic  to  the  oonflu- 

10  Kassai  river,  over  4uu  miles  from 

After  eight  months  devoted  to  this 

hui  returned  to  Europe,  bringing 
prising  reports  with  regard  to  the 
.-soitrcus  of  the  region.  Ha  says  that 
it  the  entire  extent  of  the  oountry  he 
lie  plateaux  skirting  the  river,  under 
nlluviiiui,  a  stratum  of  iron  ore  from 
t.  in  thickness,  la  numerous  places 
Kjks  of  iron  urc,  sometimes  many  cubic 
uuiisions,  upon  the  slopes  of  ravines, 
y  had  been  exposed  hy  denudation. 
I  that  thore  is  scarcely  a  country  in 

so  rich  in  iron  ore  us  the  Congo  basin, 
iticiul  is  not  only  nhnndant,  but  can 
i-ily  reduced.    In  his  opinion,  if  the 

iiicutH  ever  exhaust  thuir  resources 
e  Cuogo  basin  con  easily  supply  the 
!  world  for  a  long  period. 

of  electric  traction,  as  calculated  by 
>m  data  furnished  by  one  of  the  New 
trio   tram-lines,  is   thus    compared, 


Uking  the  items  of  co-t  of  cars,  motive  power, 
o. instruction  of  roadway,  depreciation  nnd 
repairs,  and  operating  expenses  (including 
wages):  for  electricity  :>,  fur  Lur*.'- traction  T'HT, 
and  for  cable-haulage  771.  The  operating 
expenses  with  horse-traction  arc  more  than 
three  times  tho*e  incidental  to  electric  trac- 
tion ;  while  the  cost  of  constructing  the  road- 
way is  double  for  electricity  whot  it  is  for 
horse- traction.  The  cost  of  roadway  for  cable 
traction  is  necessarily  the  heaviest  item,  being 
double  that  of  the  electrio  lines.  For  many 
reasons  it  is  to  be  hoped  that  electric  traction 
will  bo  taken  up  by  speculators. 

Messrs.  Cooke  and  Richards,  in  the  American 
Chemical  Journal,  describe  their  researches  into 
tho  exact  atomic  weights  of  hydrogen  ond 
oxygen,  which  they  find  to  be  1  :  lfi'BO},  which, 
however,  they  do  not  oonsider  final,  as  there 
must  have  been  a  small  constant  error  either 
in  their  process  or  in  that  of  Dumas. 

The  vapour  denary  of  cliIcirMe  of  aluminium 
at  a  temperature  of  barely  835*  C,  has  been 
found  by  Nilson  and  Petterson  to  agree  with 
that  required  for  the  formula  A1C1,. 

It  is  proposed  to  issue,  under  authority  from 
the  Government,  a  series  of  volumes  to  be 
entitled  "The  Fauna  of  British  India,"  con- 
taining descriptions  of  the  animals  found  in 
British  India  and  its  dependencies,  including 
Ceylon  and  Hurmuh.  For  the  present  the  work 
will  be  restricted  to  vertebrate  animals.  The 
editorship  of  it  has  been  entrusted  by  the 
Secretary  of  State  for  India  iu  Council  to  Mr. 
\V.  T.  Blanford,  and  the  publication  to  Messrs. 
Taylor  and  Francis". 


USEFUL  AND  SCIENTIFIC  NOTES. 


Many  of 

tha  old  sway  and  beam, 
that  amusingly  described.  "  Those  of  yon  who  have 
chosen  mechanical  engineering  u  a  profoiiion,  and 
wbo  are  to  devise  and  direst  the  vast  engineering 
plant!  of  tha  future,  will  aavar  hivo  among  your 
experience  anything  akin  to  what  all  tba  older 
members  of  the  profeaaion  have  had,  of  tha  up- 
right drill  of  the  'chalk  age.'  Yon  will  never 
enjoy  the  luxury  of  banging  on  the  outer  end  of  a 
scantling,  the  other  end  uf  which  was  under  a 
beam,  ur  the  vioe  bench,  and  where  between  you 
and  the  beam  a  journeyman  mechiniit,  sitting  on 
th*  floor  with  an  iron  brace  and  a  flat  drill,  calmly 

oliruke'n  easting.  When  I  slid  calmly,  I  meant 
oilmlyso  long  as  the  cub  held  the  lever  steadily, 
and  the  flat  drill  I'-uud  BO  How-hoU  in  the  out- 
ing into  which  to  drop  and  stick  fast;  for  when 
this  happened  the  plate  would  slip  out  from  under 
the  aoantling,  the  wimble,  the  lever,  and  the  oub 
usually  came  down  together  in  a  pile  ou  top  of  the 
prostrate  journeyman,  who,  scrambling  from  oat 
the  wreck,  and  alternately  nursing  a  jammed  linger 
and  rubbing  a  bruised  leg,  added  brilliancy  tj  the 
tableau  with  the  blue  light  of  hia  profanity." 

THE  American  Loeomotitt  Eaginttr  tells  the 
following  s — A  young  fireman  whose  sole  idea  waa 
to  shovel  on  ua  much  coat  u  possible  at  every 
poisible  opportunity,  filled  the  firebox  up  solid  so 
badly  on  one  occasion  that  his  train  arrived  several 
hours  late  for  want  of  steam.  The  engineer  had 
tried  remonstrance  in  vain,  and  concluded  that  some 
other  method  than  precept  waa  necessary.  "  Mike," 
said  he,  "  take  that  scoop  into  the  blacksmith  shop 
and  tell  the  boas  blacksmith  to  give  her  agood  bit  leu 
lead."  The  engineer's  face  wu  u  calm  u  a  anmmer 
sea,  and  looked  as  if  it  might  have  been  a  masterpiece 
of  Michael  Angelo  moulded  in  the  best  Hpauiih 
mahogany.  Mike  took  the  shovel  into  the  black- 
smith's  ahop  and  repeated  his  order.  The  boss 
Vulcan  out  oft  about  4in.  from  the  aige  of  the 
■coop.  Mike  an rr led  it  back  and  ask*  I  the  engi- 
neer how  it  would  suit.  "  AH  right,"  said  the 
runner,  "that  wu  the  trouble;  she'll  steam  to- 
night." She  did.  Mike  could  not  get  mure  coal 
into  the  firebox  thauabe  would  burn,  work  as  hard 
aa  be  would,  anil  after  a  few  trips  he  got  weak 
enough  to  tumble  to  the  fact  that  a  little  judgment 
mixed  with  the  coal  wet  a  good  thing  for  a  fire, 
and  that,  when  he  knew  how,  it  waa  easy  work  to 
keep  an  engine  hot  with  a  aooop  having  any  amount 
of  "lead,"   provided  he  did  not  work  it  in  the 

ACCORDING    to    the  last  report    of  the  State 
uperintendeut  of  Mines  for  the  State  of  Colorado, 
ag  mined  in  16  counties,  and  the  total 


LETTERS  TO  THE  EDITOR. 


[  w»  Jo  *ef  held  mrvtef  THpntOit  'or  rat  tptwtmt  of 
iur  cormpowbnll.     TV  ntlltrr  rtiptet'vlty  rrfuall  1*31  ell 

(At  ttsuLian  Mkouanio, 

f  bt  nUnml  fg  ihi  Rditob  ■/ 

MlOvn"  and  rwi-oflct  Oritri  to  t<  modi  faastk  1* 

J.  PUS  HO  nK  BDW1MDB. 

jpffLtfop  of  anv   !ffl#r  pr 
mnulmtng  lot  natrr  •>' 
■eUel'ITagketin 

rtfrmet,  Orrreipondnli,  vArt 
tfaulr  furrieJ,  will  eNlai  tp 
*>  UtUr,  at  «IIhUi  eage  *• 

"  I  would  have  everrone  write  what  ha  knows,  ana  a* 
much  u  he  knows,  taut  no  more  j  and  thai  not  la  Uli  onlt, 
•uliu  all  other  subjects:   For  icoh  a  person  maj  aara 
lomi  particular  knowledge  anil  e(|ierleiu»  of  the  aalora 
of  such  a  person  or  inch  a  fooatain.  that  u  to  other  things , 
■nan  no  more  than  what  everybody  doea.and  jet,  to  keep 
a  olutwr  with  thla  little  pittance  of  hit.  will  undertake 
lo  write  the  whale  bod?  of  phjsieks,  a  viae  from  woenee 
rreal  laeoaTeaieaeei  ilorivt  Uelr  orljiinal,"— Jfuniiitiu'i 

PHOTOGRAPHS  OF  LIGHTNING— VAJLI- 
ABLS  STABS- A  FE  A9IB  LE  DECIMAI. 
SYSTEM-"  GLlMPiES  IN  THE  TWI- 
LIGHT"  —  SOLIPSBS  OP  JfJPITKB'a 
SATELLITES  —  MAGNETIC  VABIA- 
TION  —  IHI  MICB08PH&IRA  —  OB- 
BBHVING  THB  SON  -GEOLOGY— THB 
LIVERPOOL  ASTRONOMICAL 
SOCIETY— THB  LATB  M.  HOUZBATT 
— HUYGHBNIAN  BTBPIBOB  —  IN 
APOGEE— THB  COMMON  H0U3E-FLY 
— DAEHMBSB  BEYOND  OJS  ATMO- 
BPHEBE. 

[2902S.]— The  tint  report  of  the  Thunderstorm 
Committee  of  the  Royal  Meteorological  .Sumtty  on 
the  photographs  o(  lightning  fl  tabes  eent  to  the 
society,  drawn  up  by  the  Bun.  Ralph  Aberoromby, 


of 

a  Sash  of  lightning  in  a  picture,  and  the  autotype* 
uf  th*  actual  Sashes  themselves  which  illuatrata 
Mr.  Aberoromby's  report.  Hero  we  have  what  ha 
calls  "stream"  lightning — a  perfectly  regular,  un- 
broken, and  butsligntly  sinuous  line.  "Ramified," 
a  term  which  explains  itself  ;  *  Meandering,"  to  me 


eofal 


way  which  apparently  dehes  all  theory,  and 
"Sinaoua,"  oonaiating  of  seven  or  eight  vertical 
alnuoua  lines,  which  may  aithei  be  issuing  from  tho 
earth  and  striking  up  to  a  cloud  or  travelling  from 
a  oloud  down  to  the  eirth.  A  woodcut  of  the  dis- 
charge from  a  large  Wiuishur.it  influence  maohine 
ii  given  for  oompariaon.  It  is  very  noteworthy 
thut  thirty-two  years  ago  Mr.  James  Xasmyth, 
F.R.S.,  read  a  paper  at  the  Britiah  Association,  la 
which  he  jiointed  out  that  the  zig-zag  lightning  of 
the  artist  had  no  oounterpirt  in  Nature,  and  gave 
illustrations  from  drawings  of  a  simple  form  of 
meandering  lightning  and  also  of  the  Ramified  or 
branched  variety,  No  better  testimony  to  his  accu- 
racy at  once  as  an  observer  and  a  draughtsman 
could  well  be  imagined  than  that  which  ia  afforded 
by  the  photographs  reproduced  by  Mr,  Aber- 
oromby. 

The  June  number  of  Gould's  Attronomieal 
Journal  contains  a  valuable  contribution  by  Mr. 
Edwin  F.  Sawyer,  entitled  "  Hume  Observations  of 
Variable  Stars  in  1S37."  It  is  only  by  snoh  per- 
sistent watching  of  these  mysterious  objects  aa 
thatwhhli  Mr.  Siwyer  here  reoords  that  we  can 
ever  hope  to  fnme  any  consistent  theory  of  the 
remarkable  phenomena  they  present.  The  four- 
teen iUib  be  has  had  under  observation  during  the 
past  year  are  It  Virginia,  R  Coronm  Durealia, 
SCoroca)  Borealis.lt  IMBtf,  g  Heroulis,  R  Canis 
Majoria,oCeti,  »■;  C,.li,  \V.  L'.^ni.f.  Peraei,  Algol, 
R.  L )tk,  £  Auriga:,  and  T  Monseerotis.  The 
student    should    compare    the    actually   aoserved 


ssofm 


■  ofst 


redictnl  ia  The  Compani 
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a  the  Obiex 


■a  with  those 


No  unprejudiced  person  can  deny  that  while  a 
deoimal  system  might  and  would  reduce  the  num- 
ber of  tho  subdivision  of  our  existing  monetary 
unit,  it  would  greatly  simplify  calculation;  and 
hence  any  feasible  method  of  decimalising  our 
money,  weights,  and  measures,  would  be  welcomed 
by   a  very  large  proportion  of  those  engaged  in 

a  little  pamphlet  by  Mr.  R.  T.  It uo.de  published 
by  EIHugbam  Wilson,  and  entitled  "A  Fraotioable 
Deoimal  System,"  which  leems  to  me  to  conUin  as 
simple  and  practical  plan  for  this  purpose  as  I  have, 
so  far,  ever  met  with.  To  begin  with  our  coinage, 
Mr,  Robde  suggests  that,  leaving  the  sovereign  as 
the    legal    monetary    unit,    it    ahall  be  reckoned 
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Eractioally  identically  of  th*  value  af  our  existing 
alfpenny.  Than  wa  should  have,  as  mt  present, 
only  two  gold  ooini  ia  tbil  country,  the  five-dollar 
piece,  or  sovereign,  mnd  the  -  !i  d-illsr  piece  or  half 
sovereign,  and  our  silvsr  coinage  would  consist  of 
the  dollar  -  100  seats  ;  the  half-crown  of  five- 
eighths  of  a  dollar  =  62  6  cents ;  the  florin  or  half- 
dollar  —  50  cents ;  the  shilling  or  quarter  dollar 
=  25  cants ;  the  aixpence,  or  one-eighth  of  a  dollar 
■■  12'5  aanta ;  and  tha  threepenny  piece,  or  ooe 
sixteenth  of  a  dollar  =  nVBfl  oenta.  Aa  for  the 
bronze  coinage,  the  present  penny,  halfpenny,  and 
farthing  would  become  two  cent,  one  cent,  and 
half-cent  pieces  respectively.  He  further  propoaee 
to  take  our  prcacnt  foot  aa  the  nnit  of  measure 
■nd  divide  it  into  100  porta,  and  so  on  with 
measures  of  area  and  capacity.  For  details,  the 
reader  should  study  the  pamphlet  of  which  I  am 
■peaking,  itself  ;  it  will  repny  perusal,  and  ia  cheap 
•nongh.  One  euggastion  I  would  make  to  ita 
author,  should  these  line*  in  any  way  meet  his  aye- 
It  is  thia  :  that  the  existing  standard  inch  should 
(as  advised  by  .Sir  John  Herschel)  be  increased  by 
precisely  one- thousandth  part  of  its  length,  and 
than  a  rod  of  fifty  such  inches  would  ba  exactly 
the  10,000,000th  part  of  the  Earth's  polar  axis,  an 
infinitely  more  philosophical  measure  than  the 
notably  erroneous  French  metre  ;  and  one  lending 
itself  admirably  to  decimal  subdivision. 
Perhaps  "Sceptic"    (letter    28073,  p.  4-11)  will 

Cardan  mc  if,  to  the  aspronion  of  opinion  which 
a  invites  from  "Sigma,''  I  add  my  own.  I  may, 
then,  derive  my  form  of  expressing  it  from  a 
conversation,  in  which,  some  years  ago,  two  English- 
men (ons  of  them  a  wall-known  astronomer)  and 
■n  American  were  the  interlocutors.     They  ware 

Amiriosu  towns,  and  the  Englishmen  were  disguis- 
ing some  question,  whan  the  American  intended 
suddenly  into  the  connection  with  the  remark. 
"Wall, stranger,  that's  a  pretty  tall  one.  that  ia?  " 
"  What,"  angrily  demanded  the  friend  of  the  gentle- 
man  addressed,  "  do  you  mean  by  that,  sir  ;  do  you 
insinuate  that  my  frieud  ia  a  liar?"  "  Wall,  no, 
strsngsr,"  wa*  the  response,  "I  won't  go  jest  so 
far  as  that;  hut  if  t  wag  to  meat  him  walking 
down  Broadway  in  my  naytyve  City  of  New  York, 
between  Ananias  and  Sipphira,  I  should  lay  that 
they  was  an  uncommon  nice  family  party  1 " 
Borrowing,  then,  from  our  Transatlantic  cousin,  I 
would  repeat  that  I  don't  aiy  that  Dr.  Lea  ia  a  Liar ; 


"W,  J.S."  (query  63801  p.  411)  must  forgive 
ma  for  telling  bim  in  limine  that  he  is  not  8'  S3 
west  of  Greenwich  ;  but  2'  13'  15"  wait.  His  longi- 
tuda  ia  really  8m.  b:ls.  But  this  bus  n>Lhiia-  todo 
With  the  GrfMirkl,  Mean  Time  of  Ejlipae  of 
aithar  of  Jupiter's  Satellites,  which  happens  at  the 
tame  absolute  instant  at  every  station  whencj  the 
planet  is  then  visible.  Hence,  if  your  correspondent 
got  hia  Greenwich  time  from  the  8"  rood  Post- 
office  by  the  daily  electrical  10  o'clock  aignal, 
Jupiter  s  1st  Satellite  should  have  reappeared  from 
eclipse  at  9h.  62m.  2js„  aa  shown  by  a  watch  so 
regulated.  If,  on  tha  other  hand,  ha  keepa  Stroud 
mean  time,  than  should  tha  reappearance  have 
happened  at  9h.  4.1m.  32*.  He  must,  however,  beat 
in  mind  that  the  ephemerides  of  Jupiter's  Satellite* 
ia  tha  Nautical  Almanac  are  stilt  computed  from 
Damoisean's  Tables,  published  5'2  years  ago,  and 
that  while  they  are  approximately  correct  for 
Satellite  1.,  thay  are  sometimes  wildly  out  for  thi 
outer  Satellites. 

Id  reply  to  "  D.  CJ."  (query  i;iSI3,  p.  441},  the  pre 
lent  variation  of  the  compass  twenty  miles  B.W. 
of  London  is,  nearly  as  miy  ha,  ITf  West  of 
North.  This  is  much  more  than  sufficiently  accu- 
rate for  setting  any  vane  whatever. 

And  I  may  add,  in  answer  tu  query  05827  (sime 
page),  that  on  a  line  running  (roughly)  through  Wiu- 
choliea,  the  east  end  of  Sheppey  and  Harwich,  the 
variationthisyearisl7JWestofXorth.  On  another 
running    through  Cowcs,  Sjiitbampton,   Reading. 
Peterborough,  and  Spurn  Hand,  IB'  West  of  Xorin. 
On  ■  third,  passing  just  to  the  east  of  E.ister  tc 
the  wast  of  Bristol,  to  the  oast  of  .Stafford,  touch- 
ing the  eastern  part  of  Leeds,  and  going  out  into 
the  North  Sea  just  to  the  east  of  Hartlepool, 
Wait  of  North  ;  and  on  a  fourth,    which   pa 
alightly  to  the  west  of  the  L.md's  Eu.i,  anl  i,  i 
•aat  of  Carlisle,  HP  Wvst  of  North,  anl  so  on. 
diminishes  at  a  varying  rate,  perhaps  7' or  ao  an 
ally  juat  now, 

I  am  afraid  that  "  J.  C.  L."  (query  06836,  p. 
444)  quite  misunderstands  the  purpose  for  i  ' 
Mr.  Penrose  devised  his  miurosphaira,  t 
is  in  no  senae  a  substitute  for  a  celestial 
globe,  end  which  would  no  mora  hslp  him 
to  find  Jupiter  and  Siturn  on  the  fifth  of 
next  month  than  a  teetotum  would !  Its 
is  to  solve  spherical  triangles  by  inapei 
Thus,  if  the  Right  A  ice  na  ion  and  Declinati< 
two  atari  were  given,  the  microspbair*  would 
the  angular  distance  between  them,  and  so  on 

the  instrument  itself.  In  fait,  I  could  scarcely 

understood  it  myself  from  the  drawing  and  descrip- 
'--  on  p.  282  of  Vol.  XXXVI.  of  tha  JfwafAfaj 


Notices  of  the  R.A.3.,  had  I  not  bad  it  in  my  own 
hands,  and  heard  the  cirri  voce  explanation  of  ita 
inventor.  The  graduated  free  link  haa  a  straight 
edee. 

I  think  tbafHeliostat"  (query  6584.',  p.  44.i), 
was  exceed  i  ugly  fortunate  not  to  lose  the  sight  of 
is  eye  aa  well  aa  tha  dark  glass  of  his  eyepiece. 
e  can  out  down  bis  9in.  aperture  to  2in.,or  batter, 
■  can  have  what  used  to  be  called  a  "  Hodgson  " 
repieoe,  in  which  a  transparent  diagonal  reflector 
irmits  the  major  part  both  of  the  fight  and  heat 
!  the  sun  to  pasa  through  it,  and  senda  compara- 
vely  few  rays  through  the  eyepiece  proper.  The 
hole  aperture  may  be  oaed  with  this.  Or  Busily, 
a  may  darken  hia  observatory,  and,  using  his  tele- 
:ope  magio-lantern-wise,  may  throw  an  image  of 
lesunonto  a  tightly-stretched  sheet  of  fine-grained 
bite  paper,  one  advantage  of  which  method, 
DKing  others  is,  that  it  enable  half-a-dozen  people 

'"P."  (query  ..;.',*'.  1,V  1 1:.  i.  will  certainly  be  un- 
able to  discriminate  between  glacial  and  ordinary 
lueoua  gravel  without  a  study  of  ita  surroundings, 
ilais  it  should  perchance  contain  scratched  and 
ilished  boulder*  or  stones.  The  LmiduTi  rby 
farms  with  fossils.  I  have  beautiful  Nautili 
_  om  it,  with  soma  of  tha  nacre  still  intact,  in  my 
■™-[i  cllection.  If  "F."  will  pay 
I-;,  of  Sneppey,  and  work  at  the  e 
clay  cliffs  there,  it  will  ba  odd  If  hi 
back  laden  with  fossils.  A  large  proportioi 
though,  of  the  vegetable  remains  he  will  get  arei 
impregnated  with  imn  pyrites  as  to  crumble  o 
exposure  to  tha  air.  These  must  be  kept  in  wate 
Surely  no  vote  of  thanks  was  ever  better  earne 
ian  that  passed  at  the  annual  meeting  of  the 
Liverpool  Astronomical  .Society  to  ita  1st-  -J 
lirable  honorary  secretary,  Mr.  W.  H.  D. 
>r  it  is  a  matter  of  public  knowledge  that  i 
is  unwearied  and  indefatigable  exertions  sbt_.  --- 
loiety  owes  its  present  unexampled  prosperity.  In 
..ays  when  wa  are  nauseated  with  the  cadging  and 
self-seeking  of  people  who  regard  science  wnoll; 
.nd  solely  as  a  means  of  tilling  their  own  podkat) 
i  ',-  .i  ■li„'"iitflil  to  meat  with  such  dieint.sreit.ed  zea. 
j  a  that  which  has  prompted  Mr.  ll.wies  to  satiric 
his  moat  valuable  time  (which,  of  course,  in  hi 
case  maans  money)  to  promote  tbe  ■dTwuMi'ttl  o 
scientific  knowledge.  Uudoubtedlv,  though,  in  hi 
iFi.1*  bis  best  thanks  in  the  unparalleled 
rbicb  has  attended  his  exertions.  Happily, 
ity  n  .11  not  I. ise  the  benefit  of  h 


ised  Londo 


present  known  to  exist.    Two  or  three  advertisa* 

quack?  aome  years  ago  made  %  strenuous  eBort  ti 
hava  a  "Solar  Physical  Observatory"  provided 
or  one  of  thtr  number,  that  he  might  predict  the 
reather  from  the  observation  of  auospots;  bet 
ullible  aa  John  Hull  is,  he  was  not  quite  anes.* 
irales  to  be  taken  in  by  so  transparently  false  ■ 
pretence  as  that. 

"  "  A.  B.  C."  (query  0.1874,  p.   Wa)  wul  torn 

the  first  dead  bird  or  animal   he  find.,  or,  ii 

fact,   search  in   any  mass  of  organic  matter  its 

'  ite  of  decomposition,  be  will  aoon  rind  ont  wiser* 

.  th*  swarms  of  flies  eome  from.     The  femalefly 

the  summer  and  autumn  selects  such  localities 

deposit  her  eggs  in,  laying  approximately  80  at  a 

□e,  and  doing  ao    four    time*    daring  ber  life. 

These  hatch    out  into    maggots,  »t  least  a  great 

,nyoftb*m  do,  though  happily  large  nurabtn 

:  destroyed  before  attaining  the  imago  form.  At 

g  as  they  continue  in  t he  larval  stage,  thay  sal 

i   decaying  matter   in    which    they  live ;  than, 

after  a  time,  their  outer    skin    hardens,  become! 

"    lea  the  quondam  maggot  iu  a  Una* 

*  few  daya.it  emergae  aa  sflj. 

.    ..    query  (108S0    (p.  4tI3),  if  we  gat 

beyond  the  limits  of  our  own  atmoa [there  we  should 

sec  the  sun,  moon,  and  stars  shining  on  a  perfect!* 

black  background.    Riya  coming  straight  to  tha 

Treat  a  ealf-luminous  body  are   perceived,  bat 

that  cross  the  line  of  vision  ;  light,  qua  lifst 

baolntely  invisible   (unless  it  be  raflec*al 

ne  body).    Our  atmosphere  ia  filled  wilt 

inute   partiolee  of   all  sorts   whioh   scatter  ad 

ifiect    the    luminous    rays.      Space    ia   void.   H 

W.  M."  can  gat  a  view  of  the    moon  through* 


a  fa*  i 


1  think,  too,  that  the  Liverpool  Astrouc 
Society  may  congratulate  molt  on  the  rat. 
among  its  officers  an-1    eouooil  of    th  it  en 

so  hard  and  si<  elh'ienily  tilled  i'i  chair  during  the 
term  of  hia  otfiue  «e  president.  Here  again  we 
a  man  actively  occupied  and  famed  all  ove 
world  as  one  of  our  firat  living  authorities 
department  of  ast.onomy  largely  of  hia 
creation,  cheerfully  sac ri tiding  valuable  time  and 
money  in  the  service  of  that  science  of  which  he  ii 
so  distinguished  n  representative. 

It  wai  with  the  vary  greatest  regret  that  I  to 
day  read  the  tir/t.  p.i.'.ijraiili  in  your  "  Soientifii 
News,"  on  p.  MS,  In  tratii,  in  M.  Houzeau,  the 
astronomical  world  hai  lost  a  man  whom  it  will  he 
hard  to  replies.  His  profound  knowledge  of 
astronomy,  both  practical  and  theoretical,  '-- 
the  Brussels  Observatory  to  a   high 


milari 


ional  ir 


;  while 


descendt   distant ga 

that  of  M.  Lancaster,  as  an  author  of  that  invaluable 
11  !J;ijli.iirr;ip|]ie  "  which  is  of  such  endm" 
to  every  astronomical  student. 

Mr.  Booth  (latter  i'.njii:!,  p.  -1J7)  ia  apparently 
unaware  that  to  secure  aouromatiam  in  the  Hit- 
ghenian  eyepiece  it  is  imperative  that  the  diatan 

ii('[wtin  in   com; eut  lenses  should  be  equal 

half  the  eum  of  their  focal  lengths. 

In  reply  to  "A  Cherub"  [letter  2:W\,  p.  4."j71, 
tbe  aun  is  only  in  apogee  once  a  year.  The  earth's 
orbit  is  not  a  circle,  but  an  ellipse,  with  the 
aun  in  one  of  its  foci,  and  it  travels 
orbit  in  3iia-2Ji;M  daya.  Heno*  it  an 
aame  point  with  reference  to  tbe  aun  vary  approxi- 
mately in  thia  period.  Tbe  aun  was  in  apogee  on 
the  3rd  iost.  at  oh.  p.m. ;  in  1880  he  will  ba  iu 
apogee  at  9  p.m.  on  July  1st;  in  lSHU  at  Oh.  ajn. 
on  July  3rd;  in  1991   at  midnight  un  the  3rd  of 

distance  from  the  sun  (or  the  sun  ii  said  to  be  in 
perigee)  this  year  at  4b.  p.m.  on  December  31st, 
at  which  hour  they  will  be  separated  by  an 
interval  of  !*0,812,!i;a  miles.  "The  exceedingly 
oold  and  cloudy  weather  experienced  of  late"  lias 
not  "  been  occasioned,  directly  or  indirectly,  by  tha 
•un'a  position  and  that  of  the  earth,"  or  it  ought 
to  recur  regularly  at  the  beginning  of  every  July, 
which  ituoturiooslydoe^  nut.  Tu-  '^k-ii™  of  Jleti'ui- 
ologyis  in  muoh  too  inchoate  a  stage  for  the  predica- 
tion of  any  came  for  the  recent  vile  weather  to  he 
possible.  It  ia  abaolotely  false  that  wa  may  look 
for  auch  weather  every  ninth  yaar.  Nothing  in 
the  ahape  of  a  recognisable  weather  cycle  is  at 


glare  of  ai 
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ickiiessof  shadow 
t  devoid  of  si 
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ON  THE  LONG  LOW  RIDGES  AW 
EANK3  OF  TUB  LUNAR  MARIA 
£39037.]— Til U  existence  of  lung  ranges  CI 
dges  on,  or  rising  from,  what  are  usually  ten- 
dered to  have  been  water  surfaces  on  the  mf- 
ilda  another  to  the  many  anomalies  of  li 
physiography. 
There  can  ba  little  doubt  that  the  I 


,  though  M* 

ome  way  aolidilied  ;  not  tbe  sites  of  them  ash 
esiccated  floors,  as  some    think,  but  ttniesui 
i  themselves, 
he  mora  we  learn  about  onr  own  ocean  beittbi 


by  huge  i 

B*  may  rival  or  al 

elation  with  uwl^ 
present  to  I 
lit  enongh  u 


exceed  that  of  tbe  land  surf: 
When  this  is  considered  h 
that  the  maris  so  nnivarsall 
trna  liquid  contours,  it  is  all 
atraU'  that  the  surfaces  w*  I 
of  dasiccu'.ad  sea  bottoms,   but  the  actual 

Moat  sel  e  nog  raphe  rs,  when  treating  of 
at    least  apparently  ruined  and   semi-a 
iys,  perhaps  unwittingly ' 


I  iu  tha  i 


aea  bottoms  j  but  JJaiaon,  with  moi 
oonsidera  them  the  original  seas,  is  I 
solidified,  perhaps  as  "mud"  (p.  19). 

But    the    evidence    derived  from   the 
contours  is  ao  greatly  in  favour  of  these  Ix  , 
actual  old  liquid  surfaces  solidified  that  tl» 
gestion  of  enormous  alluvial  tract]  even  ii 
able,  more  especially  aa  there  ia  an  abieai 
signs  of  fluviatile  erosion  and  atmosphere. 

Turning  now  to  th*  long  banks  aass  <■ 
maris,  snd  which  on  tha  north-eaiteni  ~^ 
attain  great  size,  it  seems  to  be  obvioai  ' 
cannot  be  the  creats  of  mountain  rangta 
from  the  sea  bottoms,  and  protrude  bMt 
surface.     If  we  saw  a  string  of  islands,  ke})i 
small,  extending  in  line,  this  view  miiitt*! 
sible ;  but  it  is  incradibl*  thi  tithes*  tow  ■ 
ocoaa tonally  500  miles  long,  and  with  sfeet 
feet  elevation,  can  be   the  continuous 
suy  submarine  ridge  or  mountain  rang*,*! 
so  whan  w*  aee  the  maris  all  covtraahTI 

Thus  we  seem  in  a  peculiar  dilemma;  rnawass' 
hand  we  have  good  evidence  tha-.  tha  ■arh**al  ■ 
now  see  aro  truly  the  old  water  surf  see*  ^V»l 
and  on  the  other  band  we  ace  these masaawMfU 

Taking  S 
the  ona  fro* 
it  seems  obvious  that  they  are  tnrfae*  !■*■ 
especially  when  we  riots  that  these  backs  at 
mark  the  borders  of  the  great  msrfiulM 
tha    inoloaed    maria,    where    there  la  U  al 
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aide  the  question  of  temperature  and  solar  heat, 
which  of  oonrae  underlies  all.  I  am  beginning  to 
feel  very  weary  "  waiting  for  the  verdict,"  but  I 
know  only  too  well  what  a  difficult  problem  it  all 
if,  and  that  it  cannot  be  properly  grasped  at  one 
ox  two  readings,  and  is  highly  speculative.  How- 
ever, I  have  had  some  valued  encouragement  from 
savants  with  letters  to  their  names,  and  must  past 
have  patience.  I  think  it  will  be  all  right  in  time. 
I  hope  sincerely  in  my  time. 

I  agree  with  "B.  L.  G."  that  silver-on-glass  is 
better  speculum  than  metal  to  test  the  lunar  heat 
rays,  or  than  lenses. 

A  singular  feature  re  the  moon  is  the  absence  of 
all  trace  of  an  atmosphere  in  the  past.  We  know 
there  is  practically  none  now,  but  as  far  as  surface 
modelling  goes  there  is  no  trace  of  it  in  the  past, 
though  of  course  it  must  have  existed  at  some 
period  or  other,  and  the  evidenoe  is  of  two  kinds — 
negative  and  positive. 

A,  there  is  an  utter  absence  of  river  valley 
forms  of  water  erosion ;  hence,  one  might  say, 
u  no  air  no  rain,  no  rain  no  rivers." 

B,  the  modelling  is  essentially  a  dry,  piled  one, 
quite  opposed  to  all  ideas  of  drainage,  in  actual 
defiance  of  it 

So  that  we  may  almost  say  we  have  fair  evidence 
that  the  present  surfacing  was  entirely  carried  out 
after  atmosphere  had  departed.  This,  of  course,  is 
essential  to  my  view,  but  I  mention  it  as  not  really 
noticed. 

I  would  awfully  like  to  ask,  and  do  ask, 
"F.B.A.S."  if  he  can  give  me  in  a  few  lines  the 
gist  of  Mr.  T.  B.  Andrews*  paper  on  "  Ice  and  Snow 
and  their  Conductivity  for  Heat,"  "  Visoosoity  of 
Pure  Ice,"  papers  to  Royal  Soo.,  see  Nature,  page  11. 
May  3,  first  column,  I  am  in  the  jungles,  and 
can  t  get  hold  of  all  I  should  like. 

Sibsagar,  Asam,  June  24.  S.  E.  Peal. 


&B0NT-8LIDB  LATHH. 

[29081.] — As  one  of  the  chief  objections  to  the 
front  slide-lathe  is  the  narrow  bearing  surface  of 
•addle,  consequently  the  too  rapid  wearing-out  of 
truth  of  these  parts,  how  weuld  the  double  V,  as 
used  in  planing  maohines,  suit  ?    Sketch  will  show 


what  I  mean.  The  lip  on  top  of  bed  keeps  the 
op  slide  dear  of  turnings ;  it  will  also  shed  them 
dear  of  bottom  slide.  If  there  is  anything  in  this 
plan,  some  of  our  friends  might  easily  design  a 
proper  bed  for  it.  Tnl. 


LATHE   MATTEBg. 

[29032.]— I  SEE  in  your  paper  of  20th  inst.  a 
letter  from  "O.  J.  L."  in  whioh  he  places  the 
Haydon  bar  before  Tangye's.  I  beg  to  say  that 
there  is  no  comparison ;  the.  Tangye  bar  being  a 
far  better  tool  for  all-round  work;  besides  whioh, 
the  cutters  are  so  simple  to  grind. 

I  have  entirely  discarded  my  Haydon  bar  on 
aooount  of  its  small  soope  of  work,  and  time  ex- 
pended in  grinding  the  outters. 

There  is  another  point  in  favour  of  the  Tangye 
hex — viz..  it  holds  the  outters  so  muoh  firmer  than 
the  Haydon,  and  any  amateur  or  professional  that 
has  need  both  bars  will,  I  feel  sure,  be  of  my 
opinion.  Tara. 

[29088.]— MAN Y  thanks  to  "  J.  K.  P."  for  kindly 
noticing  my  query  about  testing  lathe  screws.  I 
saw  a  Differential  motion  by  J.  Rose,  described  in 
a  back  number,  for  very  slightly  drawing  along 
the  lead-screw  of  a  lathe  whioh  was  of  a  slightly 
too  great  or  too  small  a  pitch.  Is  not  the  Rogers- 
Bond  comparator  used  for  the  comparison  of  scales 
and  screws  ?  Could  the  uncertainty  in  comparing 
screws  such  as  M  A  and  B  "  arise  from  a  slight 
amount  of  drunkenness  in  either  ?  But  then  that 
would  not  account  for  the  same  kind  of  uncertainty 
occurring  in  the  measurement  of  bars.  I  presume 
the  perfection  of  the  fit  of  the  nut  would  be  of 
great  importance,  and  perhaps  it  would  have  to  be 
split  and  adjustable  ?  Still,  all  this  does  not  tonoh 
the  question  of  drunkenness.  I  have  never  been 
able  to  screw  a  chuck  in  my  slide-lathe  and  then 
find  it  run  true  when  put  on  the  mandrel— nearly 
pwlupt;  but  a  4in.  flange  would  be  out  by  the 
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thickness  of  a  visiting  card  one  side  when  touching 
the  tool  point  at  the  other.  I  suppose  this  must 
be  due  to  a  slight  amount  of  drunkenness  some- 
where in  the  threads  of  the  mandrel  or  of  the 
lead-screw.  Can  anyone  screw  a  chuck,  suoh  as  a 
face-plate,  and  have  it  run  true  when  put  on  the 
nose?  Watching  the  movements  of  a  die-stock 
when  fixed  on  a  drunken  screw  revolved  in  the 
lathe,  one  sees  a  curious  wriggling  of  the  handles, 
and  this  suggested  that  by  a  similar  arrangement 
of  two  dies  embracing  but  a  small  part  of  the 
circle,  on  opposite  sides,  and  having  a  pointer 
instead  of  the  handles,  which  pointer  would  travel 
alone  a  standard  scale,  one  might  detect  a  very 
small  error  in  the  direction  of  drunkenness.  I 
have  never  tried  this,  because  I  thought  that  there 
was  verv  likely  some  much  better  way.  I  have 
been  told  that  oheap  lathe  screws  are  cut  up  in  a 
tapping  machine  by  the  score,  and  not  done  in  the 
slide  lathe  at  all,  and  I  suppose  that  method  cannot 
be  expected  to  give  even  approximately  correot 
results.  It  ooourred  to  me  that  if  a  lathe  having 
a  drunken  screw  were  used  to  cut  a  sorew  of  half 
its  pitch,  that  the  result  would  be  a  screw  having 
the  thread  irregularly  spaced,  one  larger  and  one 
smaller  space  coming  alternately,  whioh  error 
would  be  obliterated  by  passing  the  dies  over  the 
new  screw.  Possibly,  by  continually  cutting  one 
sorew  by  another,  and  using  the  new  one  as  a 
parent  for  a  third,  <fcc.  errors  in  the  breed  (if  I 
may  so  express  it)  would  be  spread  and  gradually 
eliminated. 

I  hope  someone  will  discuss  the  Barnes  lathe  in 
response  to  "O.  J.  L."  It  has  some  very  good 
points.  Is  not  the  gearing  below  simply  because 
the  crank  must  be  low  down,  too  low  for  the  centre 
of  the  flywheel,  and  so  cogs  are  needed  to  connect  ? 

P.  A.  M. 


SCOTT'S  BOILBRS. 

[29034.]—  This  system  of  generating  steam  has 
been  invented  by  me.  It  is  based  upon  the 
dynamic  principle  that  heat  is  a  mode  of  motion, 
and  that  the  nearer  the  centres  of  energy  or  com- 
bining points  of  the  atoms  are  to  the  furnace 
plates  the  greater  is  the  amount  of  heat  transmitted 
to  the  water.  Frequently  in  the  body  of  the  burn- 
ing fuel  there  is  upwards  of  8,000°  of  heat,  while  in 
1  proximity  to  the  furnace  plates  less  than  8,000S  of 


heat.  If  the  heat  does  not  reach  the  fan 
it  cannot  be  transmitted  to  the  water.  '. 
therefore,  the  centres  of  energy  are  to  1 
plates  the  greater  will  be  the  efficiei 
boiler.  To  secure  the  full  benefit*  of 
have  entirely  dispensed  with  fire-ban 
fuel  is  placed  upon  the  bottom  of  th 
Combustion  is  supported  and  stimolai 
extent  desired  by  the  introduction  of  cc 
currents  of  air  direct  to  the  fuel  under 
The  concentrated  currents  pass  throng 
constructed  tuyeres,  which  are  snrrc 
water.  While  greater  economy  is  secure* 
ing  the  fuel  upon  the  furnace  plates,  yet  t 
of  energy  are  then  too  far  removed  from 
the  furnace.  To  overcome  this  defect  ar 
increase  the  efficiency  of  the  system,  a  1 
is  placed  in  the  furnace.  The  size  of  this  t 
according  to  the  size  of  the  furnace.  In 
36in.  diam..  this  tube  would  be  22in.  in  i 
placed  2in.  from  the  top,  leaving  12 in.  be 
bottom  of  the  tube  and  the  bottom  of  the  f 
burning  the  fuel.  It  is  claimed  that 
tube  greatly  adds  to  the  efficiency  of  the  sy 
flame  and  heated  gases  are  forced  betwee 
and  the  furnace,  the  detention  of  tt 
retarded,  and  the  practical  effect  is  mccb 
by  reason  of  the  heat  being  concentrated 
to  impinge  upon  the  plates.  This  infc 
has  two  connections  at  the  top  of  the  fc 
two  connections  at  the  bottom.  Thia  t 
fore,  promotes  a  large  and  constant  circ 
water  in  the  boiler.  This  retards  the 
of  incrustation,  and  causes  the  water  to 
equal  temperature,  and  also  produces  ac 
pansion  upon  the  furnace  plates, 
verting  water  into  steam  a  film  ii  fox 
the  plates ;  as  this  film  is  a  non- 
it  prevents  the  ready  transmission  oi 
to  the  water.  The  great  circulation  of 
through  this  tube  and  through  the  boiler 
this  film,  and  brines  the  water  into  dot 
with  the  plates,  and  further  increaiei  tat 
of  the  system.  In  Cornish  and  Laeosis 
this  tube  extends  the  whole  length  of  tne 
marine  boilers  it  extends  from  tat  fit) 
f  urnaoe  to  the  rear  of  the  combnsnoeesi 
the  most  essential  part  of  thefussssV 
surface  is  three  times  greater ia  tasty 
where  firebars  art  nsecL  and  lis)  fc*** 
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equal  4*  for  argumint,  then  the  minor  C  UUt 
move  2".     If  Che  now  corrected  minor  ii  eismiucd 
at  centra  of  curve,  whit  will  be  the  result  ?     El 
dently  the  return  ray  will  he  leparated  from  t: 
incident  ray  B'  exactly  2",  and  u  B1  C  equals  twice 
B'  F,  the  aberration  at  Metre  of  curve    wil ' 
twine  that  of  a  circular  mirror  at  focus — thi 
B"B' equals  twice  F'F*.    Thii  ii  usually  laid  to 
ba  four  time*  the  focal  alteration ;  but  I  cannot 
reconcile  this  with  the  condition*.    I  am  open 
have  error  pointed  ont. 

It  appear)  elao  to  mo  that  the  way  in  which  thii 
longitudinal  aberration  affect*  the  definition  ~~ 
through  the  lateral  aberration  it  causes.  Hi. 
take  an  ovar-cornoted  mirror  at  focal  point  (Fig.  2) 
anii  lot  F  be  cornel  foeni  and  F>  the  actual  fooua 
of  ootaide  zone,  and  A  F  a  perpendicular  from  A, 
then  the  triangle  A  F'  F'  ii  aimilar  to  F  C  E,  and 
A  FT  is  nearly  in  proportion  toAF'aaCButo 
B  F>— that  is,  as  12  to  1.  Tha  lateral  aberration 
it  than  '/nth  of  the  longitudinal,  or,  aa  it  extends 
on  both  aidea  of  the  central  line,  it  a)  Jth,  ' 
the  esse  given,  it  equate  -01,  nearly. 

Ae  the  image  of  any  point  at  the  focus  ii  not 
•  point,; 
taleeoopa 

ration*  do  not  extend  beyond  the  necessary  apurioui 
disc,  it  ia  practically  perfect.  Over-  or  under-cor 
motion  within  these  limit*  can  in  no  way  affect  the 
final  image,  and  mut  remain  quite  undisooverehli 
to  every  aye  and  under  any  power.  Thii  will  not 
be  found  to  give  any  very  great  latitude,  however : 
bnt  it  serve*  to  indicate  the  reaaon  why  minora 
which  testing  sbows  to  be  slightly  nnder  or  over- 
correct,  give  aa  perfect  practical  result*  a*  if  they 
•rare  absolutely  perfect  in  figure. 

Edwin  Holmea. 

FOTJB  DIMENSIONS. 
i  a  line  that  had  lengtl 
belong  to  a  world  admitting  of  oni 
_',  such  a  line  may  be  kept  out  oi 
court  when  the  exieteuce  of  a  region  where  things 
bava  four  dimension!  ia  concerned.  A  line  in  this 
ease  mint  be  regarded  aa  having  breadth  aa  well  a> 
length.  But,  that  being  aa,  every  perfect  line  has 
two  parallel  sides— i.e.,  ia  bounded  on  the  two 
longer  aide*  by  two  parallel  lines,  that,  to  ahorten 
argument!,  it  may  be  allowable  to  regard  aa 
Euclidian.  Parallel  lines,  lay  some,  if  extended 
infinitely  will  meet.  If  so,  tho  two  aidea  of  our 
real  line  will  do  so  under  such  circumstances,  and 
when  they  meet  the  line  will  come  to  point  and 
then  end,  and  consequently  be  incapable  of  any 
further  extension  ;  and  this  with  a  line  that  ia  ex- 
tended ad  infinitum. 

Again,  let  two  of  our  lines  be  let  parallel  to  each 
other — i.e.,  with  their  base*  of  the  long  triangles 
that  are  to  be  on  the  aarne  line  with  each  other, 
and  then  let  both  beextended  till  they  both  besoms 
triangles— Le-  both  came  to  a  point.  The  inner 
linn  of  the  limiting  four  will  then  have  receded 
from  each  other  Instead  of  meeting  I  Thus  does 
the  theory  that  lines  can  "go  on  for  ever  "  parallel 
to  each  other,  and  yet  after  a  certain  stage  ia 
passed  cease  to  be  parallel,  refute  itself;  though, 
Indeed,  no  further  proof  of  it*  absurdity  can  be 
n"'1"1  "•""  "•'  — — e  attempt  to  shatter  such  an 


JADB  IN  THE  BBITISH  I8I.B8. 
L2903D.J— Some  mouths  ago  a  correspondent 
atated  in  the  pagea  of  the  St,  Jam  i'j  Gaztltt  that 
there  ia  reaaon  to  believe  that  there  formerly 
existed  a  vein  of  jado  (sines  worn  away  by 
abrasion)  in  tha  neighbourhood  of  tha  island  of 
lone,  and  that  pebbles  of  this  stone  are  occasion- 
ally found  there  ;  but  there  seems  to  be  aome 
conbt  if  these  pebbles  are  really  jade.  The  fact 
that  antiquities  made  of  thii  atone  have  been 
found  from  time  to  time  in  Kurope,  aa  at  Wangen, 
in  considerable  numbera,  would  aeem  to  point  to  a 
nearer  source  of  supply  than  China,  which  ia,  I 
believe  the  nearest  at  present  known. 

Should  any  of  your  readers  lie  able  to  throw 
light  on  this  interesting  subject,  they  would,  by 
■*am*-  to  ia  the  pagaa  of  the  "  E.  M.,"  greatly 
lige. 


obli. 


THI  FLYING  BCOTOHKHN: 
(I)  I*  AND  N.W.B. 
[20040.]— THIS  train  now  consist)  of  seven 
superb  new  bogie  carriages  and  a  Webb  big  Com- 
pound, aa  elevation  sketch  above,  in  place  of  the 
old  4-ooupled  "Precedent  "  engine,  which  has  ran 
this  train  for  many  years.  It  leaves  Enston  ai 
10  a.m.  and  Willesden  Junction  at  10.11  a.m.,  and 
arrives  at  Rugby  at  11.42,  leaving  at  11.47  for 
Crewe,  where    it  arrive!  at  1.16  p.m.,  and,  after 

where  25min,  are  allowed  for  passenger!  to  dine, 
from  2.22  p.m.  to  2.47.  The  nest  and  last  itoppage 
is  at  Carlisle  at  4.40,  whence  a  third  engine  runs 
the  train  into  Glasgow  by  7  o'clock,  or  9  hours  from 
Boston.  The  whole  train  is  fitted  with  both 
vacuum  and  Westinghouae  brakes.  Sketches  of 
the  Midland  and  Great  Northern  in  later  numbers. 
Richmond.  H.  B.  Blckerton, 

THE  BOBHM  FI.nTB.-V. 
[20041.1—1  HAVE  stated  tbat  note  head)  of 
wood  lined  with  metal  are  imperfect,  heavy,  and 
produce  indifferent  quality  of  tonea.  Silver  or 
ebonite  should  produce  the  best  head,  as  neither 
require  lining  with  a  tube  ;  but  although  it  is 
against  makers'  ideas,  still  I  believe  that  ahead  of 
oooui  wood,  well  aaturated  for  some  time  before 
manufacture  with  linieed  oil,  and  then  thinly  var- 
nished internally,  would  be  better  than  either, 
from  turns  point!  of  view.  Still,  somehow  or 
other,  expert  a  objeot  to  varniih  the  inside  of  a  wood 

are  that  it  may  crack  off,  or  that  it  cause*  the 


the  oboe  this  of  course  would  be  a  distinct  defect, 
aa  these  spherule!  might  roll  under  the  key- 
pads, and  the  sound-hole!  being  small,  would 
get  choked  ;  but  in  the  flute  the  keys  are 
all   placed    on  the    upper   circumference    of    the 


for  some  yeari  now,  and  find  it  is  an  improve- 
ment. The  mouthpiece  or  head  of  every  wind 
instrument  being  the  tone-producer,  a  good  head  is 
the  ambition  of  every  player.  If  the  head  of  a 
Ante  by  one  maker  ia  changed  for  that  of  another, 

ith  itself ;  for  besides  the  length,  proportions,  and 
parabola,  other  small  differences  are  arranged  to  he 
adjusted  between  each  flute-tube  and  its  individual 
head.  These  differences  maybe  much  Or  little; 
still,  they  do  exist,  and  make  the  change  of  head, 
unless  adjusted  by  tha  maker,  rarely  an  improve- 
ment. Instrumental  performers  seldom  have  time 
ittigate  the  basis   on    which 


laical 


I   few 


players,  I  imagine,  could  give  a  clear,  intelligt_ . 

demonstration   of    the    production  of  lound  in  a 

flute,  by  the  action  of  air  blown  across  the  mouth- 

'   lie.     The    feat    is  now  well  known    "that  the 

ming  it  re  am  of  air  from  the  performer's  lip  acta 

e  part  of  a  reed,"  and  is  called  by  Hermann 

nith  an  a  i'ro- plastic  reed.      Sehnmbeli  consider! 


j  at  or 


;    Her 


Air  passing  rapidly  i.oir  tba  flute  mouth-hole  is 

"—'""'" ifactive,  bnt  when   passing  into  the 

must  hs  condensatory.     Air  when 
is  mouth-hole  drags  some  air  out  of 
tha  flute,  and  this  drag  ohanges  somewhat  the  direo- 
of    the  air   atrsam,   lowering   its   path  and 
ing  it  to  flow  into  the  mouth-hole ;  when  it 
so  it  oomprcsses  or  condenses  the  air  column 
within,  and  binders  tha  further  entrance  of  air,  re- 
lion  ensue*,  and  the  stream  being  then  deflected 
ightly  upward,  flows  over  the  mouth-hole  again 
his  phenomenon  taking  place  about  the  rate  of 
om  S3U  to  1,000  times  per  second),  thus  throwing 
,e  internal  column  of  air  into  vibration,  and  so 
producing  sound.    The  hinge  or  pivot  on  which 
this   vibratory  movement    turns  beiog  the  sharp 
■dge  of  the  mouth-hole,  the  length  of  closed  tube 
aa  a  regulator  to  the  speed  of  vibration, 
'    the  niton  of  the  note  produced. 


When  a  Ante  Bounds  it!  lowest  note  C  then  a 
formed  in  the  tube  one  node  (or  place  of  no  vibra- 
tion), which  is  located  in  the  middle  of  the  lnstn- 
ment,  exactly  at  equal  distances  from  the  month- 
hole  and  tha  lower  end  of  the  tube.  The 
middle  of  tha  ventrical  segment  (or  plast 
of  greatest  vibration)  i)  at  the  mouth-hols, 
and  another  ia  at  the  lower  end  of  tha  tabs. 
The  space!  from  tha  mouth  hole  to  thi*  node  ai 
from  this  node  to  the  lower  end  of  the  tubs  eao- 
tain  one-half  of  a  ventral  segment  in  each,  ss4 
thus  both  tba  mouth-hole  and  tha  end  of  tba  test 
ars  each  the  centre  of  a  v.a.,  or  place  of  greatat 
vibration.  C,  has  two  nodes,  one  complete  v-*.m 
the  oentre,  and  a  half  at  each  end.  C,  has  bar 
nodes,  three  v.a.  and  the  two  halves.  C,  has  eirst 
nodes,  seven  v.i.  and  the  two  halves,  Ac  Boat 
intermediate  note  shifts  tha  positions  of  than 
nodes,  according  aa  the  tab*  is  shortened  or 
lengthened  by  the  opening  or  closing  of  the  keys. 
The  reason  that  cross- fingering  is  required  for  saw 
note*  ia  that  aome  holes  if  too  near  a,  nods,  whan 
the  proper  not*  ia  Bounding,  they  (the  hole*)  mifhl 
alter  the  position  of  the  v.s.,  and  so  alter  it*  pitas, 
to  break  down.    So  thaw  dsngar- 


s  holes 

left  oiwn  to  assist  t__  _... --    — 

__,_.        _    ... I  slightly  above  tat 

middle  of  a  vj.,  it*  tendency  is  to  aharpta 
the  pitch  by  drawing  the  v*.  np  and  ■ 
shortening  all  the  U ;  bnt  if  tha  position  a! 
in  open  bole  ia  slightly  below  the  oentre  of  a  v.  a  i 
ta  tendency  ia  to  flatten,  by  causing  an  *fls**r~ 
)f  all  the  vj.  Now  it  is  not'reqnired  to  ban 
open  hole  at  each  v.a.  nor  yet  a.  oloeed  tube  at 
every  node,  but  their  nearness  to  such  position  ia- 
tiuences  the  pitch  and  intensity  of  the  sound*  in- 
duced, and  although  one  correct  open  hole  *2 
itart  a  note  in  a  closed  tube,  still,  if  one  or  "~ 

pitch,  enfeeble  tl 

--iund  from  being  produced.     It  i 
aw  all  the  V.  s.  and  nodes    of  o 


FLUTB. 
042.]— Acoustical  experiment*  which  1 
made  with  differently-shaped  pieoc*  of  wwd, 
the  remit  of  which  I  stated  in  "Ours,"  9tf- 
tember  20th,  1878.  "Vulcanite"  may  not  ban 
that  statement,  and  wishing  to  ban  s* 
opinion  on  it,  I  will  state  a  part  of  it  again. 
I  found  that  s  flute  mad*  of  wood  cannot  jr» 
ice  a  tone  of  good  quality  unless  mad*  ont 
aped,  for  the  reason  following: — If  w*  tab  ■ 
piece  of  wood  of  any  kind  about  3ft  long,  Jh. 
■id*,  and  lin.  thick,  fasten  a  thin  silk  thread  t* 
le-eighth  of  its  length  from  the  end,  and  hssfit 
p  so  that  it  ii  disconnected  from  other  matter.  If 
e  then  strike  it  with  a  email  hammer  on  the  biusl 
.!  flat  side,  a  musical  note  is  produced.  Theanai 
will  take  place  when  we  strike  tha  edge  of  tks 
board  ;  but  this  note  ia  much  higher  than  ths  int 

"oned.    Now  we  will  suppose  that  these  m 

are  in  harmony,  and  if  that  it  so,  thi  soss* 
s  combined  notss  ia  of  good  quality.  Bat  1 
must  aay  now  that  by  striking  either  aid*  M 
always  bear  both,  only  the  tone  of  that  aids  eta* 
a  struck  is  more  prominent.  After  this  we  aba 
iew  shaving*  off  the  edge  ;  this  will  lower  thstsM 
o  much  aa  to  be  inhurm  union*  to  the  note  e*ss» 
.ting  from  the  flat  side.  The  tone  of  the  team 
tow  ii  not  so  loud,  and  the  quality  ii  bad,  sca- 
lar atively  speaking.  If  wo  take  a  little  more  ton 
tba  edge,  we  again  get  a  note  in  harmony  wham* 
if  the  flat  side,  and  so  on.  Now  when  we  «•"" 
in.  square,  the  tone  produced  on  either  tide  «osH 
is  equal  if  the  grain  of  the  wood  did  *ot  esfc 
or  that  lids  which  ia  In  a  line  with  tkeoasrsssT 
if  the  tree  is  always  higher.  1  have  food  iter*1 
is  much  aa  a  semi-tons.  A  But*  mad*  at  aa* 
naterial  cannot  produce  atone  as)  gaodsscaesa* 
if  homogeneous  material. 

In  the  letter,  as  stated  above,  I  ssked  wk*** 
Loything  in  nature  grown  inharmonic  to  sw  ■"*, 
-whether  the  aid**  of  oryataJ*  ar*  hi  hsuavsj' 
But  no  answer  ha*  been  given  jat,  ^- 
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[29043.1-  Me.  Booth  (letter  2300S)  would  fio 
Umuoh  batter  to  gat  an.  eyepiece  of  the  A.  J.  I 
form  than  the  on*  he  proposes.  With  the  A.  J.  I 
he  oonld  double  his  power  without  removing  hia 
•7a,  while  within  wide  limits  it  it  mora  perfectly 
aorreotad  than  the  Huyghenian  both  for  colour 

Eerioal  aberration,  li  admits,  too,  of  greduanog 
power  (o  an;  nicety,  instead  of  proceeding  by 
jumps,  aa  the  one  he  suggests  neceuitatae.  The 
A.  J.  8.  would  also  be  cheaper  aa  well  ae  batter. 
I  Tenure  to  predict  if  he  gate  one  made  ha  will 
seldom  me  any  other  within  the  limits  of  its  power. 
E.  Holmea. 

PHB  PATHOLOGY  OF  VBQETABLB 
J.IFH. 
[29044.1— YOUK  correspondent  »M.  B.,"  ii 
taking,  "  Do  plants  die  of  old  age  orfrom  disease?  ' 
■pent  up  a  question  in  the  pathology  of  vegetabti 
Ufa  that  Terr  little  ia  known  about  and  which  hei 
nawer  bean  isetisfactorily  solved.  We  know  tba 
plant*  die  from  disease  or  deoay,  and  other  oanaee  . 
mt  what  giTea  rise  to  those  primary  causes,  whose 
■toot  la  to  arrest  the  life  of  the  plant,  we  01 

The  health  and  life  of  a  plant  depend  mainly 
upon  light,  heat,  and  moisture,  and  the  withdrawal 
at  any  of  these  necessaries  for  a  prolonged  pc 
impedes  nutrition  and  transpiration,  endanger 
proper  elaboration  of  the  tap,  prevents  th< 
VeJopment  of  new  tishue,  and  diaarraugaa  the  whole 
—  ■■■■■III 

It  is  a  lingular  fact,  and  one  that  proves  thi 
axtrame  susceptibility  of  plant  life  to  olimatii 
•fleet,  that  certain  poisonous  plants  grown  in  aonu 
diatrUta  are  innocuous  when  grown  in  others 
Bnoh  a  difference  can  only  be  ^attributed  to  tin 
Tailed  oouditiona  of  toil  und  moisture  under  whiol 
plants  are  developed,  to  have  ao  important  ai 
taflnenoe  on  their  sacretiona.  Plant*  often  dii 
from  the  effects  of  cold,  especially  thoae  indigenous 
to  warm  and  tropioaj^eliniates,  where  the  light 


which  have  been  kept 
,  ,  iter  some  time,  exposed  to 
lata  ordinary  temperature  outside,  or  even  placed 
n  a.  position  where  tbey  ooine  iin  contact  wit! 
Irssnght,  will  wither  and  die.  It  ia  seldom,  if  •< 
t  tree  having  attained  full  maturity,  really  diet 
lid  age,  without  there  being  some  primary  ca 
Cur  cassation  of  life,  that  is,  if  climatic  and  ot 
aaJsasHOM  are  in  harmony.  Death  may  ba  cau 
ha  ■  plant  (1)  by  the  arresting  or  failure  of  i 
me  of  the  following  necessary  f  unctions  to  its  i 
— via.,  absorption,  circulation,  respiration,  asti 
Uatlon,  development,  andaeoretion.  (2)  By  vari 
olimatio  difierences  and  excesses,  aa  heat,  et 
Moisture,  and  light.  How  these  several  effects  act 
We  oan  only  cunjeclure— molt  probably,  throuj " 
the  defioisney  of  circulation  and  assimilation,  t 
membrane  constituting  the  walla  of  the  eel 
gradually  becomes  hardened  and  encrusted  by  tl 
Aepoeit  of  earthy   matters    which  hare  been  It 


Aepoeit  of  earth' 
aanind  by  the  t 


refore  not    i 

fallows, 

July  1G. 


perform   tbt 

td,   and   death 

O.J.8.T. 


SAJjaB-PIMDRB-fcllJ-W  IDBAF 
[29046.]— Mr.  RATHBOXE  (letter  2(1005,  p.  _., 
gnu  have  no  eiperienoe  of  ranee- find  ere  or  ranee- 
ttndiug,  or  else  be  would  never  think  that  suoE  a 
•rude  device  aa  ha  mentions  (ml  which,  ii 
another  form— via.,  Cavulli's  micrometer,  was  in 
rented  many  years  ago)  would  be  of  an;  use  ti 
jour  military  readers,  or  anyone  else. 

Supposing  that  the  enemy  were  kind  enough  ti 
pat  6ft.  targets  in  front  of  their  advancing  line  o; 
ikinniahen,  to  enable  Mr.  Itathbone  to  take  tb. 
mage,  be  would  rind  that  with  a  base  of  Oft.  a 
900  yards,  the  angle  tubtendad  would  be  abom 
10)  minntet,;  and  at  ilW  yards  about  71  minutes 
angles  which  he  would  find  difficulty  in  taking 
accurately  witli  a  good  inttrumtnt,  and  which  the 
■rye  alone,  snd  unaided,  would  not  be  able  to  dis- 
rjngnish  between. 

In  all  practical  instruments  the  base  la  at  the 
finder"!  end  of  the   range,    and    any   elementary 

BOW  to  find  the  distance  without  the  aid  of  inttru- 
sMBta,  providing  yon  hen  " 

■alaVgaall .„ _.    .       .._,_..  „ 

Um  range  finders,  which  have  been  so  well  illus- 
trated at  variont  timea  in  the  English  Me- 
chanic. Mi.  Or,  *.A. 


Jwie  BJPBOBLwja;  tjt  T3YsfA»ICW._ 
[MMt       ~  ■-■  — 

another,   ...  „  ,        - 

along  a  horizontal  plane ;  to  determine  their  velo- 
cities, n  and  r",  friction  and  tbe  weight  of  pulleys 
being  neglected. 

If  wc  proceed  by  the  old  method— that  ia,  the 
one  in  use  before  the  term  "  energy  "  was  intro- 
duced—the wa;  would  be  at  follows : — A  given 

■i  be  the  mast  acted  upon. 

produced  ._.  .  _     ,    .    ... 

acted  on  P  only,  producing  a  velocity,  g,  the  tit 
tity  of  motion  would  be  P  «.  and  these  two  expres- 
sions must  ba  equal-that  is,  a  P  +  r  Q  =  P</..(A). 
As  there  are  two  unknown  quantities,  r  and  r\  wa 
need  a  second  equation  between  them  furnished  by 
the  conditions  of  tbe  problem,  which  is  easily  done 
by  simple  gcumetricsl  considerations  when  the 
system  of  pulleys  is  given.  Thus,  if  wc  had  only 
one  pulley — to  wit,  that  over  which  the  string 
attached  to  P  passes— the  velocities  of  P  and  (J 
would  be  the  same,  ue  if  —  r,  and  eqn.  A  gives 
d  —  (,i  "   "   we"   known.     Suppose   tbe 

system  of  pulleys  were  such  that  the  velocity  of 
ij  is  pi  times  that  of  1',  or  c'  —  n  p,  wc  should  have 

'  =  i'  +W 

If  we  take  two  pulleys,  as  in  the  figure  on  p.  37fi, 
(J  moves  with  twice  the  velocity  of  P.  The  value 
for  t.  given  by  "  M.I.C.E."  ia  P"  ,  which, 
however,  will  not  satisfy  the  condition  as  to  quan- 
tities of  motion  mentioned  above.  I  am  unable  to 
analyse  hia  work,  having  been  for  some  fifty  years 
accustomed  to  employ  the  old  method  only.  Nor 
ia  it  eaty  to  aaa  what  ia  the  exact  meaning  of  the 
term  "  energy  " ;  if  it  wen-,  we  should  hardly  have 
two  suoh  men  aa  "  M.I.C.E."  and  Mr.  Clodd  differ- 
ing about  it  aa  they  seam  to  do.  The  latter,  I  be- 
lieve, thinks  that  it  must  mean  "repulsive  force," 
snob,  I  suppose,  as  would  be  exerted  by  compressed 

to  a  new  name  for  what  used  to  be  called  their 
elasticity. 

When  old  names  are  found  to  be  ambiguous, 
they  should  be  replaced  by  new  ones  ;  but  it  would 
seem  not  to  he  well  to  da  so  otherwise,  or  even  to 

than  the  old  one.  As  to  introducing  new  mctbadi, 
if  they  lead  more  simply  to  oorreot  or  more  general 
results,  we  had  better  do  so.  Perhaps  in  the  above 
problem  it  will  be  difficult  to  find  a  simpler  or 
more  trustworthy  method  than  the  old  one. 

I  am  sorry  to  find  that  I  mistook  the  meaning  of 
"M.I.C.E."  as  to  the  problem  of  the  illumination 
of  tbe  road,  and  consequently  sent  the  answer 
which  belongs  to  a  different  problem.  The  fault 
lies  entirely  on  my  aide,  and  not  on  his. 

July  II.  W.  Q.  P. 


[29017.1— Lboumisoba;  —  Hedytarum    alhogi 

Sir  camel  thorn)  —  producing  "  manna  of  the 
esert ";  a  native  ot  the  deserts  of  Egypt,  Syris, 
Mesopotamia,  Persia,  and  Northern  India.  From 
Delhi,  through  the  great  sand;  wastes  of  the  I'un- 
jsub  to  the  western  coast,  this  spinous  shrub 
everywhere  masts  the  eye ;  but  I  never  found  a 
specimen  of  thit  secretion.  On  tbe  high  authority 
of  Hoyle,  tbe  plant  doet  not  produce  it  in  India, 
Arabia,  or  Egypt.  Persia  and  Bokhara  teem  its 
proper  districts.  Toumefort  states  that  this  manna 
is  common  on  the  "slbegis,"  in  the  environs  of 
Tauris,  in  Persia.  At  Basoorab  it  is  collected,  and 
is  also  common  in  Kh  arisen  on  a  small  butu  called 
"  El  hadsje."     This  manna  occurs  in  small,  round, 


lour,  caking  together  and  Ii 

Sin  I  in]  mass,  in  which  are  found  portions  o: 
orns  snd  fruits  of  tbe  pi  ant -in  odorous,  its 
Savour  sweetly  saccharine,  followed  by  slight 
acridity.  In  every  respect  it  seems  identical  with 
the  manna  of  the  Jews.  Under  the  Oriental  name 
of  Turunjabin,  it  ia  imported  into  India ;  but  it  is 
rarely  pure.  The  best  used  to  fetch  Ills,  the  pound 
avoirdupois.  No  analysis,  to  my  knowledge,  hat 
been  made.    It  ia  administered  as  a  laxative  in 


R  I"  SSI  A  ia  endeavouring  to  foster  a  new  industry 
by  extending  the  use  of  her  stores  of  petroleum. 
Experiments  are  now  being  carried  on  for  solidi- 
fying the  petroleum  used  at  fuel.  These  experi- 
ments have  been  mainly  under  the  charge  of  Dr. 
Kauffmann,  and  he  forms  a  compact  matt  out  of 
the  liquid  by  adding  to  it  1  to  S  per  cant,  of  soap 
whilst  the  oil  is   in  a  heated  state,  the  resulting 

rrodnot  being  of  the  bsrdness  of  compact  tallow, 
t  is  stated  that  the  product  is  difficult  to  light, 
burnt  slowly  and  without  smoke,  but  develops 
much  heat,  and  leaves  about  2  par  cent,  of  •  hard 
black  residuum, 


REPLIES  TO   QUERIES. 

•»•  In  their  osiinri,  Correspondent!  an  rttpttt- 
fnlly  rtqatttti  to  mention,  in  eucA  instance,  tU  tilk 
and  number  i/tkt  query  anted. 

[0528 1.]— Ichneumon.— The  "  fly  "  that "  Dutch 
Paul "  aaw  alight  on  the  spider  and  sting  it  was  an 
ichneumon.  These  latter,  a  large  group  of  the 
Hymenoptera  (bees,  was  pa,  io.),  especially  0 — 
mon  and  varied  in  the  Tropics.    They  build  ■ 


.   .      ropics.    They  build  clay 
have  holes  in  the  ground  or  dead  trees, 
s  lay  one  egg  in  each  bole,  and  than  fill  in 
eight  lire  ipideri  fur  the  young  grub  to  feed 


hatched  out.  Each  epidi 
to  paralyse  and  yet  not  kill  it  On  the  egg  being 
hatched  out,  the  minute  yellow  worm  at  one* 
begins  to  dtvonr  spider  Xo.  1,  who,  though  alive, 
cannot  offer  any  resistance,  and  he  dies  during 
some  part  of  the  process.  No.  i  is  then  begun  on 
and  eaten  through,  and  ao  on  to  the  last,  by  which 
time  the  worm  is  mature,  and  emerges  to 
"  crystallise  "  himself,  and  pass  into  an  ichneumon. 
The  whole  affair  Is  most  revolting  to  our  notions  of 
beneficent  design  in  creation,  and  strikes  a  severe 
blow  at  it.  It  is  suspected  the  ichneumon  id  re  oan, 
in  aome  way,  oonnt,  as  tbey  put  a  certain  number 
of  spiders  in  holes  containing  eggs  of  mala  worms, 
and  a  greater  number  invariably  in  those  contain- 
ing eggs  that  will  be  female  (and  larger)  worms. 
g.  E.  PEAL. 

[ftu2UL]— Chant  Uck  Refractor  (TJ.Q.)— An 
illustrated  detoription  of  tbia  telescope,  reprinted 
from  tbe  SehnUHe  AmerltaH,  was  given  in  the 
Euffiaar  for  July  6,  lfleS,  from  which  the  follow- 
ing is  taken:— "The  tube  ia  made  of  bard  steel 
plates  riveted  together.  It  was  shipped  in  four 
sections,    bssidet   the  cast-iron    central    sections, 

'  ioh  were  connected  by  bolts  througli  flanges  at 
ir  extremities.  Tbe  plates  near  tbe  middle  of 
—  tube  are  ,^in.  thick,  and  the  thickness  of  the 
sheets  diminishes  towards  the  ends,  where  it  ia 
,\in.  The  tube  it  52ft.  long,  4ft.  dismeter  in  the 
middle,  and  tapers  to  a  little  over  3ft.  at  the  ends.'' 
A.J.H. 

[Si  114.]—  Caledonian  Railway  Looo.  (U.O.) 
— The  lung- boiler  engines,  erroneously  supposed  by 
'■  J.  A."  to  be  of  recent  date,  have  been  out  11  to 
1-1  years.  They  are  known  as  the  "  special ''  class, 
and  are  39  in  number.  They  vary  slightly  in 
weight,  the  last  ten  being  somewhat  heavier  than 
the  two  preceding  lota ;  but  the  dimensions  are 
mainly  tbe  same.  The  dimensions  are : — Cylinders, 
18 in.  by  2-1  in. ;  wheals,  sis-coupled,  Oft.  iin.  diem.; 
wheel  base,  lift.;  boiler,  4ft.  -Jin.  by  14ft.  iin.; 
firebox,  4ft,  3in.  by  3ft.  4,in.  by  ift.  *Jin. ;  134 
tubes,  2in.  diam.  Ideating  surface :  Tubes  0M«q.ft_ 
6reboa  U2-6aq.it, ;  totsl  H.B.,  1072  Oiq.ft.;  grate, 
143sn.fr,  ;  weight  of  engine,  37tout  3uwt,  2qra.  (in 
working  order);  tender,  l,c40jal.  water;  weight, 
SBtons  Dowt.  These  engines  arc,  on  the  whole, 
very  well  liked,  though  tbey  are  somewhat  rough 
on  the  footplate.  Some  of  the  earlier  lot  war* 
much  too  light  at  the  leading  end,  and  had  a  heavy 
oast-iron  butler  beam  added  to  equalise  the  weight. 

J.  F.  Huh  bo. 


Those  animals  "  fit  "  to  live  in  certain  conditions 
were  crowded  out  by  those  "  fitter  "  to  live  in  other 
environments ;  and  thoae  again  by  the  animal* 
"fittest"  to  survive  in  all  conditions.  He  could 
aay,  of  oonrae,  that  these  last  were  eimply  "  fit" 
to  survive,  but  it  it  really  attempting  to  tplit  a 
hair  which  doss  not  exitt  to  critic) te  Darwin's 
phrase,  "  fittest  to  survive,"  in  the  manner  adopted 
by  "  B."  Video. 

[Gi-tDG.]  —  VlolonoeUo.  —  The    exact    position 

mutt  he  obtained  by  experiment.     Average  about 

.   behind  right  lout  uf  bridge.     Let  grain  of 


toundpoat  ot 


belly.    To  take  ofi  the 


ix  the  toundpoat,  1  have  known  thia  to  ba  dona. 
lot  a  little  mora  than  a  cabinet-maker,  leave  the 
job  for  practical  man.  Oiiickok. 

[G5.m]-PreaervlnB  Milk— It  is  a  matter  for 
experiment  how  long  carbonic  acid  under  pressure 
will  preserve  milk ;  but  I  should  think  not  a  very 
long  time — not  more  than  a  month,  aay.      E,  G. 

[65573.]  —  Q-azorZana.  —  The  querist  should 
surely  be  able  to  see  how  to  fit  the  new  tube  in 
when  he  has  the  apparatus  before  him  ;  bat  if  he 
means  what  luting  to  use,  let  him  try  fresh  plaster 
of  Pari*  mixed  thin  with  alum  water.  P.  H. 

[GS577.]  —  Bunaen  Ona  Burner.  —  A  moat 
interesting  little  exeroiso  in  experimental  science 
to  ascertain  the  amount  of  air  mixed  with  coal-fa* 
in  a  Bnnaen  burner.  Atcertsin  the  area  sf  the 
inlets  and  the  rate  of  inflow  of  air,  and  there  yon 
have  It ;  but  the  simpler  way  would  be  to  supply 
the  air  from  a  gasometer,  and  then  knowing  tM 
capacity  of  the  gasometer  and  taking  note  nf  tha 
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t.  doh. 

[G5578.]— Polishing  Steel.— The  "  beautif ul 
black  polish  on  steel  "  it  whit  i*  known  as  l.urnish- 
shg,and  i>  done,  ai  a  rule,  by  rubbing  &  piece  of 
■big hi]'- poli shed  steel  rod  over  the  work,  using  con- 
siderable pressure.  The  effect  ii  1o  produce  s  sur- 
faee  almost  perfectly  tree  from  marks  of  Bny  kind, 
■nd  oonsequ.en.tly  ons  that  reflects  ill  the  light— 
fcenoe  it  appears  black.  KOXi  Duh. 

[ 65581. ]-Trait  Office,— Whv  does  not  this 
querist  apply  to  the  Agent-General  for  Hew 
.Zealand,  Sir  F.  D.  Del),  7,  Westminster  Chamber!, 
8.W.,  Instead  of  occupying  space  with  a  query  that 
«an  be  of  no  interest  to  more  than  one  out  of  a 
million  readers?  Let  him  address  bis  letter  to  the 
Agent-General  for  New  Zealand,  and  state  the 
iaots  aimply  and  plainly,  and  no  doubt  he  will 
aeceive  a  satisfactory  answer.  NtlX.  DOR. 

[656B5.]— Ou  Bttfc-a — Better  use  the  rubber 
«lotb,  if  they  must  be  made,  as  the  pulses  ate 
•omatimes  rather  strong ;  but  why  not  purchase 
one  of  the  usual  bags  or  "  pneumatic  "  ball*  (i.e.,  a 
ball  with  a  neck  at  each  end)  to  be  had  from  the 
druggists'  sundries  men — say,  Maw,  Bon,  and 
Thompson,  Aldersgatc-street.  Rubber  cloth  will 
tjo ;  but  smear  the  joints  well,  and  butt  them— that 
is,  lay  a  piece  of  ameared  calico  over ;  press  with 
Warm  iron,  and,  if  necessary,  stitch,  covering  with 
•olntiou  afterwards.  Nun.  Dob. 

[66590.]— Electrical  Clock.— That  must  be  a 
peculiar  number  of  the  "  E.  M."  which  "  J.  H.  8." 
■ays  (p.  361)  is  "without  date  on  it."  If,  how- 
ever, the  "reading"  and  tbe  sketches  given  p.  2SI, 
Vol.  XXXV.  No.  895,  which  does  bear  a  date,  do 
o  this  querist,  I 


apatent  would  be  invalid. 
think  that  the  querist  ought  to  point  out  tbe  pas- 
sage* in  the  article  which  puzzle  him,  for  he  can 
scarcely  expect  readers  to  wade  through  the 
description  and  then  guess.  Nils,  DuR. 

[65594.1— Fuel  and  Heat  Saving;,  ftc— I 
daresay  I  shall  "  catch  it  hot "  :  bat  allow  me 
timidly  to  saggeat  that,  as  a  complete  answer  to 
this  query  would  be  of  oommercial  advantage  to 
the  querist,  he  should  call  in  an  expert,  who 
Trill  have  an  opportunity  {denied  to  readers  uf  tbe 
«fuery)  of  inspecting  the  plant,  and  who  will  con- 
sequently be  in  a  positior  *-  - 
lie  will  have  ■-  — 
that,  when  h 
the  transaction?  NOX.  Dor. 

T65602.]— Camera  Obsonra.— "  J.  W."  should 


box  ;  but  the  ordinary  form  is  vertical, 
and  in  that  a  triangular  prism  is  used.  No  doubt 
acme  of  our  optical  correspondents  could  give  full 
details,  but  somehow  the  query  seem*  to  have 
•neaped  tbsir  attention,  No.v,  Dob. 

[65009.]—  Germanium.— This  ia  a  Dtw  met*],  I 
Relieve.     1  remember  reading  something  about  it 

matter.  No  doubt  all  particulars  have  appeared  in 
the  CAaaitat  Kaci.  P.  C.  S. 

[66633.]— Aquarium.  —  There  are  plenty  of 
aquariums  described  in  back  numbers.  Perhaps 
the  instruction*  iu  No.  :'"'->,  i>.  ::i?  will  suit  querist. 
T.J. 

£66635.]— Oai  Lighters.— What  is  the  dynamo 
•leotrio  ga*  lighter  't  The  buttery  and  the  influence 
maohine  forms  have  been  described  ;  but  is  there 
One  in  which  a  dynamo  is  used  i  1).  D. 

[65758.]— Ball  way  Hangs.— The  "  Encyclo- 
pedia Britannic,  i,"  mnfli  r--<.iKJ,.n,thiu  accounts  for 
the  4ft.  8iin.  gauge.  "The  fsct  seems  to  be  that 
the  track  of  the  original  cart*  or  trains,  6ft.  wide 
outside  the  wheels,  wae  taken  a*  a  standard  for  the 
gauge  of  rails,  which  was  measured  outside  alio. 
The  width  of  tbe  single  rail  at  the  top  being  ori- 
ginally Hin.,  the  width  of  the  two  raila  together  is 
.3,in.,  which  leaves  4ft.  8,iu.  fur  the  inside  mea- 
sure or  true  gauge.''  T.  PERKISS. 

[66766.]— Harmonium.— The  replies  of  "  Don  " 
and  "C.  W.  B."  (p.  46IJ  will  supply  the  querist 
with  tbe  remedy  he  requires  \  but  it  may  be  as 
well  to  point  out  that  when  the  part  uf  the  bottom 
board  carrying  tbe  leather  valve  is  not  removed, 
tbe  old  leather  should  he  pulled  out,  as  it  i*  apt  to 
make  a  noise.  The  simplest  remedy  fur  the  disease 
is  prevention,  and  that  is  obtained  by  i,n-kiri  ■  she 
er  instead  of  allowing  it 


Or<;a_\ 


[Bo707.]  —  Mechanics.— Noticing  tl 


I  herewiih  supply  il 
Porlsniouih. 


irrii'.  ■I'i-'j.. 
iUU.d; 


Ididn 


itude  i 


[G 6802.]— American  Gallon.— Tbe  American 
standard  gallon  measures  33 1  -00  cubic  inches  at 
GD°  P.  The  imperial  gallon  measures  277-27  cubic 
inches  at  62°  F.  J,  H.  M. 

[G&8Q5.]— Circular  Saw.— Would  not  tbe  con- 
tinuous roller  feed-saw  bench  answer  E.  Jackson's 
purpose?  Supplied  by  most  maker* of  wood-work- 
ing machinery.  There  sre,  I  believe,  saw-benches  in 

back  again  ready  to  be  sawn.  I  don't  know  of  any 
in  this  country,  and  should  there  be,  I  should  say 
''  "rould  be  a  disadvantage  rather  than  an  advan- 
■"     sis  a  continuous  feed. 

Scobiukb  Saw  Mills. 


[i.-.i.^i.h.L.l — Trigonometry.—  It  seems  that  the 
querist  desires  a  little  assistance  in  starting  trigo- 
nometry, and  as  I  have  lately  taught  myself  the 
rudiments  of  that  intricate  study,  perbep*  1  may- 
be better  able  to  explain  tbe  difficulties  than  an 
advanced  student  would.     Let  us  call  the  angles 


Now,  according  to  Euclid  (Book  I.  prop. 47)  AC 
»  AB'  +  BC.  Therefore,  if  we  sqnare  10 
{which  will  give  100),  and  alio  square  7>-'0  (jiviuj; 
66,250,000),  and  add  the  two  results  (=  6BpiJoD,100] 
the  sum  wdl  be  the  square  of  the  hypothsnusc. 
Extracting  the  square  root  of  5r;,250,lO0  in  the 
usual  way,  we  obtain  7,500  0006ft.,  which  is  the 
length  required.  So  that  the  hypotbeuuee  iu  th< 
first  case  would  only  exceed  the  longer  side  bj 
,;>--th»  of  an  inch.  Now,  if  you  turn  the  triangli 
round  so  that  C  B   is  lowermoat,  you  see  that  thi 


line  A  B  would  be  the  sine  of  tbe  angle  c  referred 
to  radius  A  C.  The  trigonometrical  sin*  is  only  a 
fncl.i.,11  (.it'cimal)  which  expresses  the  relation 
which  the  line  called  a  sine  bears  '■*  the  radius 
Dividing,  theD,  10  by  7,50000110,  .-*  obtain 
•00133338.  I  am  not  fortunate  enough  to  possess 
a  proper  table  of  sines,  but  as  the  sine  of  1'  it 
tWtWW,  the  angle  represented  by  ■00133333  would 


be  about 


proportion*! 
ingle  the  error  is  iuippreciable.      I  aiw  firr 
results  only  iu  the  remaining  five  esse*. 
(-21  Hypothenose  =  600000833ft. 
1  '      "^  and  angle  c  =.  5-  44'  atun. 

=  4300-OlllIft, 

and  angle  c  =TZ¥  ihosj. 

=  sooo-oiunsft. 

and  angles  =  1 1' 28 '  ebott 
■■1500  03333ft. 

and  angle  c  =  ii  BS  ibsat 
=-    300111662ft. 

and  angle  c  =  1'  55'  sbM. 


In  oonclus 


n,  allow  me 

of     Plane    Trigonometry 
>  Is.,  as  the  ben  possible  r 
r  a  sound  knowledge  of  the  . 
help  of  any  teacher. 

YODNO  ASALTbT, 


:.]— Boots.— If  "VI 


[65808.]-: 

i  ons  who  works  for  me  to  my  si 
and  uppers  accordi 


-C." 

Id  rex 

.tiif actios.  Si 


the  fat 

Vou  will  find  his  address  in  Address  column. 

J,  H.  SCHUCBT, 


they  perform  when  making  boot*  for  feet  sick  ■ 
he  has ;  but  I  am  pleased  to  say  that  if  he  lira  a 
or  near  London,  he  need  not  any  longer  sufler.  It. 
H.  Levy  make**  last  the  shape  of  the  foot,  and** 
boots  sooordiDg  to  the  last;  he  then  number*  the  list, 
sud  at  any  future  time  it  ia  only  needful  ta  pn 
the  number,  and  be  will  make  the  boot*  iccatd 
ingly.  BIPED. 

B08.]— Boots.— Some  few  years  ago  I  msd*  l 
er  of  sketches  reboot  and  aboe-maiicr,  set 
d  some  article*  in  the  "  B.M. "   but :  *~ 

of  acoideuts  I   have  baen    thorongl 

oapaoitated  from  carrying  them  through. 

thelese  preserved  the  sketches,  fully  intssf- 

.0  carry  them  through  the  first  opportonj- 
Having  made  som*hundrsds  of  pairs  inmytn 
'--'-id  more  than  one  seat  of  work,  and  tbs  . 
a  little  experience,  1  know  tbe  diE:airf 
i  getting  what  "  W.  B.  C."  requires.  Teas 
thing*  are  looked  upon  as  a  malformation.  Tin 
tniiot  be  kept  in  stock,  and  loots  cannot  DstsM 
i  tbe  feet— tiret,  there  is  no  Bale  for  thee; 
icondly,  if  lasts  were  made  to  the  feet,  and  the  sV 
lade  upon  them,  it  would  have  to  remain  la* 
_nless  you  ripped  up  through  the  centre  of  at 
sols,  then  there  might  be  some  possibility  of  gettiat 
t  out,  and  the  shoe  or  boot,  well,  there  in 
if  yon  will  advertise  your  address  is  M 
,"  I  will  do  my  best  to  fit  yon  up  a  pairsf 
nd  be  able  to  assist  yon  otherwise  if  yon** 


,    hM 


r  pay  r 


liss'and  old  gentlemen's  comfortables  (Lb,  I. 
rad  shoes),  but  it  was  found  that  it  wss  imp.™* 
fit  people  *  hesd  and  feet  at  the  samf     ~ 
they  in  ooneequenee  remained   on   stock- 
keepers,  until  perished,  a  dead  loss.    H 
be  *e*n  in  them,  people  would  undergo  p 
out  and  take  their  pennyworth  of  ease  ■•  i™.- 
eari.ef  -lioners  at  their  ease. 

Jack  of  all  TRADEi 

[65808,1— Boots.— I  fancy  I  can  put  "  W.  a  (V 
in  tbe  way  of  gettiog  over  his  difficulty,  as  1  as" 
often  notioed  in  passing  a  shop  iu  UaduusD- 
street   (facing   Aldgate    pump),    whers    »r*  *DJ 


lasts  are  made  specially  to  fit  the  feet  of  CKUnB 
Ac  .t.i.  1  think  the  name  is  C.  Bond,  but  I  ss 
not  quite  mr*  of  tbi*.  I  notice  iu  the  wiaaW 
also  some  boot*  and  shoes  of  unusual  contest 
evidently  msde  upou  lasts  of  exceptions!  fona 
When  a  young  man  (some  60  years  ago  now)  I  osa 
to  snfier  asverely-not  from  malformed,  but  fi ~ 
particularly  tender  feel,  and  as  boot*  wars  t 
very  unscientifically  cut  1  was  sadly  troubled  a 
corns,  ohafsd  heels,  itc,  which  proved  s 


■it  id 

ntnaklj  wots  out!"Then  I  got  hold  of  puus* 
corium,  which  lasted  batter  and  were  ulensj 
easy,  but  would  not  resist  the  wet,  am'  - 
quickly.  However,  1  p«raeversd  with 
got  rid  of  corns.  About  40  year*  ago  1 1 
a  Preach  bootmaker,  who  made  a  last  u — ,— 
and  shape  of  my  feet— nothing  exeeptioBsL  im 
boot*  mad*  in  Paris  of  soft  French  leather.  >sd  1 
have  never  worn  any  other  kind  sine*,  *!»^ 
having  th*m  mad*  from  the  same  last,  "^  ™ 
only  alteration  of  a  strip  of  leather  psHm"*"" 
to  widen  very  slightly  the  tread,  and  *«•"! 
upper  leather  a  shade,  easier  a*  I  grs«oaW.  ' 
■tree  w.iiiiivtou  boote  than,  and  coaiias*  (>■*■ 
hem  still.  GAMMl  Sisiu. 
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two  roots,  for  instance,  x'  -  !>x  +  6  =  0  has 
roots.x  ■*  !,  i  —  8.  If  "Tyro"  were  toidivid* 
a?  —  6a:  +  6  by  x  —  1  and  act  ana  loot  x  »  2,  and 
then  he  would  have  the  factor  £  —  3=0  loft ;  bnt 
surely  be  would  not  eay  x  =  2,  .',  substitute  2  for 
"  =  0.  The  nuonins,  however,  is 
:o  that  given  in  his  query. 
T.  Pebkiss, 
[65859.]— A  Fallacious  Equation. 
faJlacy  lira  in  the  remark  "Bnt  a  -  r,"  after 
hsving  eliminated  that  reault  by  dividing  bot 
sides  by  a  -  x.  "  Tyro  "  should  study  a  obapti 
on  the  interpretation  of  equations  in  any  got 
"  Algebra."  He  will  then  aee  that  he  hae  started 
with  the  assumption  *  -  a  =  0.  He  bu  combined 
that  with  x  =  0  (hy  multiplying  both  aide!  of  bia 
original  equation  by  x);  then,  after  getting  hie 
equation  into  a  complicated  form,  he  first  elimin- 
ates hie  original  proposition  that  a  m  x  (by  dividing 
both  lidee  by  a  -  i),  and  then  expects  to  find  it 

Sain  In  the  remaining  terma  !     The  fact  it,  that 
e  quadratic  he  builds  up  baa  two  roote  :  the  fact 
that  bath  eidea  will  divide  by  a  —  x  abowa  that 

Other  is  contained  in  the  remaining  terms,  2a  ■+-  2x 
m  S,i  ■*  3x,  which,  on  subtracting  2u  t  2x  from 
each  side,  leaves  m  x  =  0,  the  other  root.  Hence 
from  the  quadratic  we  have  obtained  tbe  two  roota 
from  which  it  was  bnilt  np.  Nefhesh. 

[65859.1  — A  Fallaclon*  Equation.  — The 
fallacy  of  the  reault  ariaea  from  a  falsa  assump- 
tion "Tyro"  makes  in  working  it  oat,  He  sup- 
poses that,  whatever  be  the  valoe  of  the  factor 
a  —  a-,  common  to  both  sides  of  bis  equation 

(2n  +  2*)  {a~x)  =  (2a  +  3*)  (a  -  x), 
he  may  divide  that  factor  ont,  and  equate  the  re- 
maining factors.  This,  however,  cannot  be  done 
under  the  condition  (previously  given)  that  x  bo, 
and,  therefore,  that  x  —  a  =  0  ;  for  the  equation  ia 
in  reality,  putting  a  for  x, 

which,  linos  M  nothing!  =  N  nothing/,  whatever 
number*  H  and  If  may  be,  involves  no  absurdity, 
bnt  gives  us  no  right  to  infer  that  in  =  ha,  or  that 
M  —  H.  In  abort,  we  cannot  divide  each  aide  of 
an  equation  by  a  factor  common  to  both  sides  when 

supposing 

a  quadrati 

i  =  0;  for  either  of  these  values  substituted  for 

x  renders  the  two  aidca  identical ;  x  =  a  givei  us 

0  =  0,  and  x  =  0  gives  2  «'  ■>  2  a-. 

Charing.  J.  It,  C. 

[li;>859.]— A  Fallacious  Bquatlon.— The  so- 
called  fallacious  result  arises  from  ths  qnerist  not 
having  observed  a  very  elementary  principle  of 
algebra — namely,  that  it  is  not  correct  to  divide  by 
a  factor  or  quantity  wbioh  is  equal  to  nothing. 
He  begins  by  assuming  x  =  a,  ar>  that  n  —  x.  =  0, 
and  therefore  he  is  wrong*in  dividing  by  a  —  x,  aa 
he  afterwards  does.  Tbe  error  involved  may  be 
made  more  apparent  by  conaidtring  tbat  aiuca  x=  a, 
and  therefore  x  —  a  =  0,  if  we  divide  both  aides  of 
this  equation  by  *—  a,  we  obtain  the  absurd  reault 
l~l}.  Thia  amount*  to  saying  tbat  because  ix(l 
•  hi,  tbereforeo  =  b,  which  is  fallacious.  The 
axiom  that  if  equal  quantities  be  divided  by  the 
seme  quantity  tbe  quotients  will  be  equal,  does  not 
apply  to  the  case  where  the  divisor  is  0.  Similarly, 
if  we  proceed  to  multiply  an  inequation  by  0,  the 
result  would  be  to  make  both  aides  equal  to  0, 
which  of  conns  would  be  erroneous.  Moreover  we 
have  a"  =  5",  each  being  equal  to  unity,  but  it  does 
not  follow  that  on  that  account  that  n  -  b,  as  would 
be  the  case  if  tbe  index  were  a  finite  quantity. 
The  error  into  which  tbe  querist  has  fallen  ia  one 
which  books  on  algebra  fail  to  warn  the  student 
against,  though  it  would  be  very  necessary  to  do 
so.  On  this  subject  I  take  the  following  extract 
from  Wood's  ■  Algebra,"  by  Lund,  13tb  ed. :— "  It 
may  be  said,  generally,  tbat  to  apeak  of  absolute 
nothing  aa  the  subject  of  mathematical  calculation 
ia  absurd,  and  tbat  it  can  only  become  so  when  it 
is  taken  to  represent  some  finite  quantity  in  that 
■tat*,  when  by  indefinite  diminution  it  has  become 
less  than  any  appreciable  quantity.  The  mathe- 
matical symbol   U  has,  then,  always  reference  to 

it  is  this  primitive  quaniity  which  must  be  the 
subject  of  our  investigations  when  by  becoming  0 
it  produces  an  anomalous  result  that  requires  to  be 
explained."  Vladimir. 

[G5864.]— Blacking  Inalde  of  Brass  Tubes.— 
Lampblack  ground  np  with  gold  aise  ia  a  very  good 
mixture  for  thia  purpose.  Thin  glue  may  be  used 
instead  of  the  gold  me,  but  it  is  more  liable  to 
chip  off.  Fkikcipia, 

t ■■■:■>■■■ !. ]-Bla(.king  Inside  of  Brass  Tabes. 
f  "Black"  would  take  a  little  lampblack  and 
ir  methylated 


e 


.  It  up  with  a  little  turpentine  or 
it  and  apply  to  inside  of  hia  brass 


I  th> 


ill  e 


tube* 


dead -black  surface. 

[■-.-■■■I. ]— Blacking  Inside  of  Brass  Tubes. 
— li  jour  readers  woold  only  adopt  the  plan  oi 


having  at  their  aids  a  commonplace  book  while 
they  are  reading  and  jot  down  therein  anything 
that  they  think  may  be  usefnl  to  tbem,  the  same 

In  my  memorandum-hook  is  ths  entry  j  "  Dead 
Black.— See  '  E.  M.,'  Mo.  1036.  The  recipe  there 
given  is  a  good  on*.  There  ia  another  good  recipe 
on  p.  93,  Ho.  1 1 22,"  FAL. 


-.  ■'•'■'•  }uab  enongh  to  hold  the 
lampblack  together  (about  three  drops) ;  add 
tw*nty-fonr  drops  turpentine ;  mix,  and  work. 
Apply  with  a  camel-hair  pencil.  Another  recipe : 
Dissolve  ,os.  of  oarb.  of  copper  in  Jib.  of  ammonia 
solution,  with  constant  stirring;  add  Hoi.  water ; 
polish  tbe  brass  with  emery,  and  immerse  with 
nraaa  or  copper  wir*.     In  the   caie  mentioned  of 

Dork  up  the  other  end,  and  move  the  tub*  about. 
When  black,  rinse  in  water,  dry  with  sawdust,  and 
finally  rnb  with  oil  varnish  diluted  with  turps. 

Plymouth.  B.SC. 

[658(14.]— Blacking  Inalde  of  Brass  Tubes.— 
There  are  several  modes  of  doing  this.  1st.  Clean 
ths  inside  of  the  tube,  paint  it  over  lightly  with  a 
brush  dipped  in  a  weak  solution  of  bichloride  of 
platinum.  Dry.  Sod.  Grind  a  little  vegetable 
black  on  a  slab  with  a  muller  along  with  a  little 
thin  glue,  and  a  crystal  or  two  of  nitrate  of  silver. 
A  good  proportion  is:  Glue  water  lux.,  vegetable 
black  1  teaapoonful,  nitrate  of  silver  lOgr.  Paint 
the  inside  of  ths  tube  with  this,  and  set  aside  to 
dry.  Srd.  Dry  some  vegetable  black  ovir  a  stove 
□r  hot  plate.  Rub  it  up  smooth  on  a  slab  with  a 
few  drops  of  methylated  spirits.  To  eaoh  tea- 
spoonful  of  the  mixture  add  1  teaspoonful  of 
French  polish,  thin  it  down  by  the  addition  of  jot. 
of  methylated  spirits.  S.  BOTTOXE. 

[05805.]— Kenderin*  Glue  Less  Brittle.— A. 
Woodward  has  not  mentioned  what  sort  of  glue  he 
uses.  But  if  common  glue,  dilute  with  water  to 
the  consistency  he  wants  it ;  this  is  all  that  is  re- 
quired. Bnt  I  would  recommend  a  drachm  of 
uitric  acid  (poison)  to  a  gill  of  liquid  glue.    The 

cenlrated— that  is,  not  enough  water  in  it.  I  have 
used  glue  in  thia  fashion  for  all  kinds  of  work, 
both  hard  wood,  soft  wood,  glass,  and  even  iron, 

and  never  found  it  give  way.         A.  Bausakd. 

[G58GC.]— Soldering;.—  Soldering  aluminium  ha* 

page  -123,  No.  1,13d,  and  tbe  other  S us.  there  re- 
ferred to.  FAL. 

[65806.]  —  Soldering;.—  Take  aluminium,  20 
parts,  sine,  80  part* ;  or  take  aluminium,  90  parts, 
and  grain  tin,  10  part*.  Melt  and  pour.  The 
second  ia  harder  to  run,  but  stands  batter  in  colour. 
See  also  Vol.  XLIV.,  p.  423.  DESS. 

[05S67.]— Plaster  Statuettes.— Stop  suction 
by  aoaking  oast  with  boiled  oil  or  French  polish. 
Apply  with  a  brush  and  allow  to  stand  fur  a day, 
then  more  oil,  and  so  on  until  it  leaves  off  sucking. 
If  yon  want  to  paint  the  cast  white,  mix  boiled 
oil  and  moist  white-lead  ;  thin  with  a  little  turps. 
Give  one  coat  of  this,  and  when  quit*  dry  apply  a 
coat  of  white  lead  (moist)  thinned  with  turps  only. 
Apply  the  paint  with  a  small  brush  to  th*  right 
thickness,  then  stipple  with  a  dry  sash-tool  to 
obliterate  th*  brush  marks  and  bring  the  surface 
together.      Two    coats    of    tbe    flatting    will    be 


— ;— d  wax  with  your  oil-psint.  Oil-paint  is  too 
gnasy  in  itself,  and,  of  course,  is  made  "shinier" 
*  ie  addition  of  wax.  First  coat  ytur  atatuctte 
a  10  per  cent,  solution  of  gelatine;  then  get 
whit*  as  your  basis,  and  tint  with  chrome 
yellow  and  Indian  red.  If  you  want  a  fl*eb-colour, 
use  as  little  oil  as  possible  and  thin  with  turps. 
After  you  have  painted,  your  work  should  bo  all 
8  Hattcnrd  "  to  take  away  tbe  greasy  appearance 
of  paint  and  to  mske  it  look  like  marbl*.  This  is 
done  by  means  of  sable  brushes  made  for  the  pur- 
pose. One  big  enongh  to  do  a  statuette  will  cost 
2a.  td. 

Plymouth.  B.SC. 

[65870.]— Cement  Tank  and  Planes.— Th* 
probable  explanation  is  thst  the  fish  die  from  want 
of  air.  I  have  attempted  to  keep  "  tiddlers  "  in 
different  glass  vessels,  tbe  result  being  that  if  th* 
vessel  was  larg*  and  open  tbey  would  live  for  a 
week  instead  of  two  or  .three  daya,  as  was  th*  oas* 
if  the  vessel  was  small  or  narrow.  Perhaps  if  you 
loaked  th*  tank  with  water  for  a  few  days  and 
scrubbed  it  out  wall,  and  also  put  in  some  living 
water-plant,  or  else  a  fountain,  you  would  succeed. 
PsUfCIFJA. 


[658T2.1— Bofrtn*.— Make    flange*    flbx,  Mfc 

ad  if  cylinders  are  l(ft.,  j  and  i  thicn  wfll  is. 

ruV 

sit 

£.    I  have  not  worked  all  that 

Bristol. 

c. 

[66874.1— The 

Common       Houae-Fly.— TL: 

complete  fly  as  ordinarily  "known. 

the  di  visions  classified  aa  Diptsra  and  Muscidz.  Ia 
scientific  name  is  Musca  domestic*,  and  reqama 
two  years  for  its  complete  metamorphos**.  TV 
anatomy  of  thia  fly  is  singularly  beautiful. 

Fkedebick  Davis. 

[05874.]— The  Common  House- Fly. —Tt-t 
insects  proceed  from  eggi,  which  are  laid  darasj 
the  summer  and  autumn  months.  From  that*  ejp 
proceed  little  maggots,  which  are  f  amijus  scavenfm 
in  their  way.  These  again  form  ehrysalfl^ 
from  which  flies  break  forth,  providing  the  weather 
be  suffioiently  mild.  Several  brooda  an  tba 
hatched  from  the  chrysalides  in  the  course  of  tat 
summer  and  autumn.  As  so 
becomes  cooler,  the  chrysalides  do  not  com*  uw 
feotiou,  bnt  lie  dormant  throughout  the  wask 
winter  to  give  up  th*  contained  and  matured  ff 
with  th*  firat  burst  of  warm   weather      T* 


insect— the  fly. 

[05870.]— Sore ws- If  the  drivers  axatheacc- 
rect  form  and  tbe  full  width  of  head,  they  wnl 
drive  equally  well ;  if  wider  than  bead,  it  willna 
But  if  drivers  hav*  bevelled  edge*  (as  fit- 
wid.  as  head. 
T.  C. 

[05876.] — Screws.— There  U  more  nonsa— 
talkid  and  written  about  the  screw-driver  tbaa 
about  any  other  tool  of  its  sixe.  A  |>erfect  antw 
driver  should  not  have  any  sharp  part.  Itsendahoaai 
betheexactcustof  the  slot  of  the  screw  it  is  to  drive. 
It  should  hare  handle  enough  to  enable  one  ■ 
both  hands,  arms,  and  shoulders  to  exert  alloc 
□ower  necessary  to  put  that  screw  home.  A  drive 
having,  say,  a  )in.  wide  end  for  a  Jin.  slotted 
would  be  liable  to  give  way  under  strain  orb 
the  screw -head.  Anything  wider  than  the 
head  is  waste  metal.  Of  course,  this  theory  is 
thoroughly  carried  ont  in  practice,  or  w*  i 
want  a  separate  drii 


qnently  the  Case),  th*y  should  be  aj 


Sethesb. 

( iI5S7Ii.]—  Pump-Valves. — The  angular  idea  I 
II  nonsense.  Would  not  the  valve  tend  to  roM 
he  exact  amount  one  way  when  moving  opvini 
hat  it  would  rotate  the  other  when  falling?  Est 
here  is  no  time  for  tbe  rotary  motion  at  ail,  sot 
I  the  valves  are  to  fit  tight  when  down,  it  is  si 
dvantaga  for  them  always  to  drop  in  the  aa™ 
■lace.  Knbber  valves  usually  split  from  Its 
liddle,  aa  tbat  ia  where  they  are  stretched. 
Bristol.  T.  C 

165830.1— la  Total  Darkness  Beyond  eat 
re? — In  an  experiment  of  Profeacr 
e  passed  a  r*y  of  light  throng*  i 
ten  tba  track  of  the  beam  both  befcet 
and  after  was  luminous,  while  the  part  actuUya 
the  vacuum  was  black  (dark),  thus  proving  the 
although  tba  ether  was  capable  of  transmitting  du 
light  rays,  it  could  not  scatter  tbem  so  as  to  light 
space,  and  very  probably  this  is  the  tw  ij 


Tyndall's 


Pmsi 


ys  after  he  haa  disappeared 

has  nothing  to  do  with 

Kkphesh. 


_  -Is  Total  Darkness  Beyond  ear 
Atmosphere  F— The  fact  that  we  derive  hjr 
from  the  sun,  moon,  and  stars  would  seem  to  indi- 
cate tbat  the  intervening  apace  is  filled  with  bmm 
medium  that  can  transmit  light.     Hence,  abodj 

E laced  in  that  medium  will  receive  light,  except  i 
e  in  the  shadow  of  some  other  body.  The  total 
darkness  of  the    night  aide  of  the  moon  ia  van 

itriking  to  tbe  observer.     Oar   atmosphere  how 

ind  diffuses  tbe  aun' 

from  direct  view,  b 

'  ie  question  asked. 

[05880.]— Is  Total  Darkness  Beyond  oat 
Atmosphere  f — "  W .  II,"  ask*  for  a  projf  of  * 
non-axiatent  fact.  If  the  earth  had  no  atmosphere 
there  would  be  light  on  the  side  of  the  eaiu 
turned  towards  the  sun  ;  bnt  the  moment  any  afot 
on  the  earth,  owing  to  the  earth's  rotation,  paaiad 
into  the  shadow  osat  by  the  earth,  it  would  ba  ia 
total  darkness,  if  we  except  an;  light  receivad 
from  moon  or  stirs.  Twilight,  and,  in  fact,  th) 
light  eesn  anywhere  at  a  place  even  in  th*  dsi- 
tim*  not  directly  illuminated  by  the  tun's  ray,  is 
due  to  light  scattered  by  the  atmosphere;  if  as 
atmosphere  existed,  then  shadows  would  be  ■ 
black  as  those  cast  hy  Innax  mountains  ;  vet  everj 
spot  on  which  tbe  sun's  raya  fell  would  be  flls- 
mlnsted.  T.  PKBKntS,  FJLAS. 

[66881.]— Dry  and  Wet  Metere.-l  aboaU 
like  much  to  get  authoritative  iofwiaaiica  os 
this  point  alio ;  my  own  experieno*  haa  bee* 
greatly  in  favjnr  of  dry  m^t^r^,    jjo  tmhle  aita 


HKJ  BJN1>  WORLD  OF  SCHCNCM'i   No.  1.31S, 


ua  ft  strong  snlphate  of  iron  developer  with  only 
One  drop  of  sulphuric  acid  to  the  ounce  of  solution 
u  ■  iestr*in*r ;  no  aoetio  acid.  Do  not  hurry  the 
development,  and  work  in  ■  good  open  light — out 
of  doors  if  possible.  In  the  case  oftbe  blue  back- 
ground and  whit*  letters,  Die  a  purely-iodised  col- 
lodion; »ther  itale,  or  coloured  with  a  drop  of 
tinoture  of  iodine,  give  so  extremely  shott  txpo- 
■nre,  and  develop  quickly  with  an  iron  developer 
made  up  u  f  ollowi ; 

Sulphate  of  iroa ISO  grain* 

Nitrate  of  potuh 100      ,, 

Aoitio  eoid,  gleoiel 120  minima 

Water 8  ounoei. 

8.  BOTTONE. 
[65901. J — Preserving   Greenhouse   Pines. — 
Fill  the  pipes  quite  full  with  water.    They  cannot 
then  nut,  is  it  is  only  in  the   presence  of  oxygen 
that  this  oooutb.  Fbedehick  Davis. 

S 65903.]— Sated  Engraving- This  query  is 
ier  a  wide  one,  and  cannot  be  answered  properly 
within  reasonable  limits.  "Very  Perplexed 
would  do  well  to  get  a  little  book  on  "  The  Art 
of  Letter  Engraving,"  by  Whclpley,  published 
by  John  Wiley  and  Sous,  New  York.  This  will 
give  him  full  information  on  everything  connected 
with  the  sobjeot.  He  ii  quite  right  in  thinking 
that  the  shape  of  the  tool  and  method  of  grinding 
are  essential  to  success.  FAL. 

[65903.]— Matfcl  Engraving.—  I t  "  Very  Per- 
plexed "  would  put  himself   into  the  hands  of  a 

prooticol  and  correct  foundation  upon  which  to 
work,  and  so  start  fair:  patience,  perseverance, 
and  time  would  then  do  the  needful.  In  the  mean- 
time the  under  sides  of  the  gravers  should  not  be 
tonobed ;  the  sharpening  is  all  don*  on  the  face. 
The  different  angles  of  the  faces  of  the  gravers 
depend  upon  the  style  of  work ;  but  for  a  beginner 
the  angle  aa  bought  is  as  good  aa  any.  The  kind  of 
oilstone  is  a  matter  of  opinion.  1  have  found  the 
"Arkansas  "to  be  the  beet  all-round  oilstone. 

[65904.]— A  Mermaid.  —  "  This  remarkable 
natural  curiosity  "  is  s  fraud.  It  or  others  of  the 
same  species  have  cropped  op  from  time  to  tim 
ever  sine*  I  can  remember.  Bornnm  had  one  i 
his  museum,  and  probably  has  it  still.  They  si 
made  by  carefully  joining  the  upper  part  of 
monkey's  skin  to  the  skin  of  the  tail  of  a  nsl 
There  must  be  a  "  missing  link  "  in  the  head  of 
anyone  who  can  b*  taken  in  by  them.  Fal. 

SG6905.]— Absorption  of  Oxygen  by  Baryta, 
'he  temperature  needed  is  a  low.  red  heat. 

Ww.  John  Grey,  F.C.S. 
Analytical  Chemist,  Newjiaatle-on-Tyna, 
[06905.]— Absorption  of  Oxygen  by  Baryta. 
— Kone  of  tb*  book*  which  I  possess  give  the  exact 
temperature.    The  nsarest  I  can  get  is  a  "  low,  red 
heat  "  ( =  about  600°C).  PBIKCIPIA. 

166906.] — Absorption  of  Oxygen  by  Baryta, 
n  practice,  oxygen  is  absorbed  from  purified  air 
by  baryta  under  a  pressure  of  ]51b.  per  square 
inch,  and  at  a  temperature  of  60(1*  C-,  and  '" 
off  again  from  thedioxide  undsr  a  partial 
(about  Mn.  merenry),  and  of  a  tempet 
800°  C.  For  a  full  description,  with  drawings  of 
the  apparatus  used  in  the  manufacture  of  oxygen 
by  means  of  baryta,  known  as  "  Brin's  proems," 
see  laduitritt,  Oct.  21, 1887,  published  at  22,  Wel- 
lington-street, Strand,  W.C.  OXYGEN. 

[65906.J  —  Condensing  Oases.— The  querist 
had  beat  leave  this  aloue  until  he  is  further 
advanced,  or  the  results  of  the  experiments  might 
bo  very  disagreeable.  It  is  a  onrious  '  "' 
the  less  a  man  knows  about  chemistry 
ready  h*  is  to  attempt  experiments  involving 
danger,  A  junior  student  of  mine  once  proposed 
to  investigate  the  composition  of  chloride  * 
nitrogenl  Wm.  John  Ghey,  F.C. 

Analytical  Chemist,  Newcastle'an-Tyne. 

[65908.]— Bleotrlolty  and  Crystals  —  If  yon 
can  getawork entitled  "Memorials:  Scientific  and 
Literary,''  by  Andrew  Cross,  I  think  yon  will  End 
something  concerning  the  above  subject  in  it. 

PBINCIPIA. 

[66908.]— Electricity  and  Crystals.— Dr.  Ure. 
in  the  first  decade  of  this  century,  made  a  series  of 
experiments,  an  excerpt  of  which  may  bo  found  ' 
Colin  Mackenzie's  "One  Thousand  Processes 
Manufactures,"  18.1-1  edition,  p.  197  et  ieq.,  from 
which  it  is  evident  that  the  passage  of  an  electric 
current  in  B  Quid  containing  a  orjstallisable  body, 
decides  th*  crystallisation  of  that  body.  Whether 
this  crystallisation  depends  on  th*  agitation 
Set  up  by  the  liberation  at  the  poles  oi 
simply  on    the   orientation   of   the    molecules  of 

is  difficult  to  say ;  but  there  can  be  no  doubt 
that  in  a  closed  tab*  containing  a  saturated  solu- 
tion of  th*  salt  under  examination,  with  ■  platinum 
wire  sealed  in  at  each  end,  th*  passageof  a  onrreut 
from  a  voltaio  battery  of  50  pairs  of  4in,  plat*; 
causes  cry  stall  isatio- 


stances  toarystollisa  abnormally.    S.  BiJTTONE. 
rs:«i.]_ Perspiring  Watchmakers'  Hands. 

If  Jamu  Ii.  Elwell  will  write  to  me,  I  will 
peat  the  medical  advice  I  had  on  the  sahiect  nnt 
ng  since.    I  used 


.  th*  hands   often    ._   , 
thoroughly.    At  night  cover  th*  hands  with  on 
ointment  of  hnmt  alum  and  glycerine,  wearing 
gloves. 
Ply  month.  B.Sc. 

[65911.1  -  Dry-Plate;  Negatives.— If   by  the 
terms   "the   image    is   shown   distinctly   in  the 
■e  colours,"  "  Negatjve  "  insane  to  imply  that 

succeeded  in  getting  pictures  showing  the 

real  colours  of  the  objects  be  has  photographed,  I 
can  but  congratulate  him  on  his  discovery,  which  I 
would  advise  him  to  patent  at  once,  as  it  means  a 
fortune.  If,  however,  as  I  seriously  suspect,  he 
means  simply  that  by  holding  the  picture  in  a 
■'■"''"g  position  he  oansee  the  image  as  a  positive, 
need  only  aay  that  this  is  nearly  always  the 
l  a  fairly  exposed  and  fairly  developed 
■e,  in  which  the  development  has  not  bean 
pushed  so  far  as  to  veil  the  shadows,  and  it  depends 
on  this  fact,  that  the  deposited  silver  reflects  moro 
light — s'.c,  looks  lighter,  than  the  almost  bars 
~'ass  in  that  particular  position.      S.  Bottose. 

[66912.]— Wheels.-LargB  wheel  will  revolve 
.  J  times,  and  small  on*  111  times  before  the  same 
teeth  or*  in  contact.  This  is  a  simple  case  of  what 
is   known    in    arithmetic    as   the    "least  common 

Bristol.  T.  C. 

[65013.]— Saccharin.— I  sm    afraid  "Toluol" 

the  necessary  plant  is  expensive,  but  because  I 
understand   that   the  syndicate  who    possess   ths 
'  '.srmau  patents  had  the  process  carefully  patented 
i  England  as  well. 
Plymouth.  B.SC. 


i  end,  and  to  proceed  slowly  to  th*  posit i vs. 


It  i 


mbtful,  how- 


61,  High-street,  Battle. 


a  vary  serious  ini 
E.  KEM 


Instant  o  graph. —  In 

Lancaster's  instantogtaphs  for  two  years  and  found 
it  to  work  vary  well ;  but,  on  the  other  hand,  it 
will  depend  greatly  on  the  speed  of  plates  need 
and  strength  of  bands  for  the  different  exposures, 
This  is  a  olass  of  work  that  is  difficult,  and,  at  tb* 
same  time,  easy  to  accomplish  ;  but  it  is  useless 
going  into  detail.  Here  are  ihe  plates  and  method 
to  use:  Plates,  Ilford  extra  rapid  series,  elastic 
bands,  Jin.  diam.  Ain.  thick;  arm  of  shutter 
to  be  moved  one  click  ;  the  day  to  be  bright  nod 

best  plan  is,  if  you  want  to  be  saving  with  the 
plates  you  intend  to  use,  to  cut  one  into  four 
pieces  and  make  a  small  carrier  for  yuur  slide  to 


develop  accord: 


ling  t< 
wiUb 


ml*,  giv 


A.  B.\ 

[6691 7.]- Angle  Rings.— Make  the  pattern  of 
lead,  or  type  metal,  if  yuu  are  unable  to  manage  it 

Bristol.  T.  C. 

[65918.]— X. solan ahe  Cells.— 1.  Heat  gently 
over  a  gas  fisme  until  loose,  and  then  pull  out  th* 
carbons.  2.  Equal  bulks  of  each,  shake  iu  a  thin 
lay*r  of  oarbon,  then  one  of  manganese,  and  so 
on.  It  depends  on  th*  sue  of  porous  cells,  3. 
Th*  carbon  plates  will  be  all  right,  provided  they 
ar*  not  broken.  If  everything  is  well  cleaned  and 
carefully  put  together,  I  should  certainly  not  buy 
new  cells.  PUISCIPIA, 

[65921.]  —  Archery.—  The  querist  asks  six 
questions  under  the  above  bead,  some  of  which 
would  require  an  essay  in  reply.  It  is  very  pro- 
bable that  the  acconnta  of  ancient  archery  feats 
ara  "snake  stories."  Mr.  Itigby  armed  with  au 
"any  riile  "  could  hardly  have  accomplished  some 
of  these  wonderful  performance'. 

Wm.  Jmrs  i'.;;ii-:v. 

Analytical  Chemist,  Newcastle- ou-Tynt. 

[06923.]— Bleotric  Light.  —  TIk.  amount  of 
battery  power  you  will  need  will  depend  entirely 
on  tbe  resistance  aud  efficiency  of  your  lamp. 
Suppose  it  be   one  of   the  low-resistance  battery 

require  about  1  to  14 
them,  then  you  will 


ery,  tl 


ananged  liko  sandwich  fai 

.Mil,  mi.  hut  not  touching.    The  b 

should  he  7iu.  by  Bin.  and  these  u 


eing 


to  fit  very  nicely  in  tbe  21b.  glass  plnm  ja 
arc  sent  over  from  Bordeaux  by  Violet 
Clark.  To  work  the  batteries  eeonotnii 
element*  should  be  attached  to  an  inch  b. 
wid*  by  24in.  or  32in.  long,  so  that  the  i 
Dan  be  removed  from  tbe  acid  by  a  rs 
pawl  arrangement  when  not  in  use.  Ti 
cells  should  he  cbsrged  with  a  solutit 
chromic  acid  to  201b.  uf  water,  into  whicl 
poured  in  a  En*  stream,  with  constant  »ti 
of  brown  oil  of  vitriol.  This  mixture  mi 
need  until  it  is  quite  cold.  Should  tbe  la 
higher  resistance— say  ii  ohms  (nanally  c 
volt  lamps  ")— more  cells  mn*t  be  used.  . 
cell  for  every  two  volte.  You  may  ae*  the 
batteries,  ic,  if  you  refer  to  toy  advertii 
tbe  "Sale  Column."  If  yon  wish  to  o 
battery  yourself,  conaulf 


have   to  go    into   the    vulcaniser  to    ce 
repaired. 

[65921.1— Bepair  In  g  Vulcanite  in  1 
Teeth.— You  cannot  repair  it  yourself, ss 

Take  it  to  a  practical  dentist. 

FEEDEB1CK  i 

[66926.]— Ac etio  Aold  and  Tnmou 
pamphlets  by  Dr.  Dick  used  to  be  obtai 
the  C/wirtimi  sVun  office,  Glasgow,  of  wh: 
be  was  at  on*  time  editor.  If  tbia  pap 
non-existent,  pamphlets  on  the  subject  n 
tsined  from  the  Superintendent  of  the  .Si! 
Seamill,  by  Ardrossan,  N.B. 

Plymouth. 

[65927.]— Speed  of  Engine.— Yon  An 


[65928.]— Mangold.— The  mangold  ii 
speoiea  of  beetroot.  Its  botanical  nan 
vulgaris  macrorhisa;  natural  order,  Chenu 
Used  largely  to  feed  cattle,  and  for 
facture  of  beet-sugar 


Fbedehick  D. 


*ty  of  th*  common  beet  ( Bet*  to 
and  belongs  to  the  natural  order  Chenopj 
"  Foreigner"  is  under  a  mistake  in  sttti 
this  word  "is  not  to  b»  found  in  dietionar 
on  looking  up  min* — "  Stormooth's  '' — Ifua 

Ply  month. 

[6592b-.]  —  Mangold.  —  This  word,  * 
variant  imingtl  or  mt+giffi-ipvttti,  will  ai 
in  almost  oil  good  mod*rn  diclioouiii 
Chambers's  "  Etymological  English  Dicta. 
It  is  a  purely  German  word,  mangold  mtu 
btel,  wuriel,  TOuf.  Its  scientific  name  I 
altissim*.  It  belongs  to  th*  naturil 
Chenopodiaota.-.  It  is  closely  allied  to  thru 
beet-root.  Bouseingault  considers  it  to  bs 
a  variety  thereof.  French  name,  Bett-r 
champs  ;  Italian,  Biettoladabestiame,  Ph* 
biarava.  S.  iloTl 

[03923.]  —  Mangold—  Should  be  " 
worwl."  Webster's  definition  of  the  nuns 
the  German  "  mangel  "  =  want,  and  "  worrtl 
and  bas  the  botanical  name  as  "  Beta 
Caasell's  French  dictionary  gives  it  ibe  m 
"Beet"  or  "Beltcrave."  The  Spanish  A 
dictionary  calls  it  "  Aeelga "  (Beta  cy- 
"  fteinolaoha  "  (Beta  rubra).  Velasqmti  I 
dictionary  calls  it "  Aeelga,"  and  giv^s  the  b. 
name  as  "  Beta  vulgaris.  "  Foreigner  "  « 
that  the  "mangel  wonel''  is  a  tpwic'tf 
root,"  and  will  no  doubt  get  all  the  iafcr 
lie  reouires  by  seeking  under  that  head. 

Tkavu 

[65929.]— Lighting  Oils.— With  IbtiB 

oil  of  turpentine,  French  huile  de  t*:i«' 
Italian,  essen^adl  tormentina, the  ■Jtbenan 
arc  either  gas-tar  or  petroleum  prodHL".t' 
-on,  petrol*  ;  Spanish,  seortf* 


KeroHii 


l    spirit,    la.,    French     beomt.  I 


aware,  these  oil",  wh.-tber  obtains!  i-'m' 
from  natural  oil  well*  of  Bak",  Beau.  * 
America,  ara  all  earhobydrugen,  clns.ly  sll 
th*  solid  paraffin   wax.     The    l,nic  u»w 

with  sufficient  clearness  to  their  ""&» 
petroleum  or  rouk  oil.  S.  Bern' 

[oi93u.]— Photo.  Negatives.— It  ii  w 
that  a  negative  can  be  converted  into  s  pwjt 
treatment  with  alabaaterin  solntiun.  hUm 
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u  a  trade  nim«  for  collodion  potitivei  ; 
:  has  nothing  to  do  with  the  process. 

S.  BOTTONE, 
Bleotrio  Ball.— To  MB.  AllSOP  OB 
INK.— Supposing  you  to  be  using  a 
i,  about  3jin.  long,  jin.  in  diameter, 
i  8 Jin.  long,  you  will  need  abont  Sox, 
6ft.  to  28fl.  of  No.  16  wire,  to  get  the 
unless  the  distance  it  very  great,  in 
a  larger  j  umber  of  ooilt  (about  the 
)  of   a  liner  gauge,  would  be  prefsr- 

8.   BOTTONE. 
Spaed  of  Wheels.— Count  the  teeth 
:tl,  end  divide  the  namber  of  late 


T.C. 
Speed  of  Wheels.— To  find  ipeed  of 

n,  multiply  diameter  of  driver  bj  it* 
ivide  by  diem,  of  driven,  the  aniwer 
I  of  driven.  To  find  diam.  of  wheat  to 
t  will  suppose  "Dusty  Miller"  be*  a 
n  diam.  running  at  76  rave,  per  minute, 
know  what  diam.  of  wheel  he  require! 
revs,  per  minute.  Multiply  40  by  76, 
y  100.  The  aniwar  will  be  diam.  of 
ed.  Scobbibb  Saw  Hills. 

Soldering  Platinum.— This  can  be 
vith  ordinary  soft  aoldsr. 

9.  BOTTONE. 
Soldering  Platinum, — Platinum  oi 
vith  any  of  the  nommou  aoldera,  from 
ft  solder  (o  the  solder  uaed  for  gold 
Idera  permeate  the  platinum  more  a 
der  it  liable  to  be  anted  on  by  the  air, 
e  to  attach  other  metal*  to  it  either  by 


QUERIES. 


Fal. 


just   touch  the  Iron 


i  varnish,  lite  lino  chloride 

Carre  Varta.-This  is  an  earth  of  a 

Sreen  colour,  said  to  oontain  iron 
it,  and  sometimea  ohelk  and  pyrites, 
i  France,  Italy,  and  Cyprus  and  ■  used 


Terra  Verta.— Schllticnborger,  in 
>rk    on    colouring   materials,  lay* 

name    are    known    several   kinds  of 
a,  more  or  Use  aggregated  and  teudi 

lepends  on  the  presence  of  a  bydrated 
rutoxide  of  iron.  The  bestkinda. 
ia.  They  are  employed  in  pail 
work,  buildings,  ahips,  Ac,  sometime* 
white  oolonrt.  The  tint  is  neither 
or  brilliant,  but  resist*  well  atmo- 
enee,  Terre  verte  is  a  natural  product 
8.   DOTIONB. 


en  by  "  H.  G."  is  at  least  fairly  prob 
tin  may  be  precipitated  by  a  onrran 
ted  hydrogen.  There  is  an  article  o: 
:«  on  page   103  current  volume,  whio 

Wm.  John  Grey,  F.C.S, 
,  Chemist,  Newoeatla-on-Tyne, 


SWEBED    QUERIES. 


[MM.]-FlexloleSteeuziFliM.-Iather>an»xlbl( 
•cam  pipe  ih.t  auiwera  tolerably  well?  What  <s  lb( 
laterlel    and    nude   of  maimfactnn  f    Wbut    prtiiun 

[«9i«.J— BntrHahrjonoertina.-How  are  t bo  ke>i 

rraofltmenL  !—  Platihoiq. 
[(«M7.I-Binary  Wheels.— Will  some  rfaltrinforn 


l,aMi,8D.  m.end  nan.  An  I  right 
I  the  Talus  of  the  a1"  term  1  It  there  U. 
lnanlte'eer*-  ef  heCffl  J) , 
It  to  wbioli  lbs  terms  of  the  series  are  far 


l  +  »-i* 

What  la  the  mm  ol  thL 
[MM!.]  -a  ignallin  K 
'.  signalling  by  wire  beti 


,ij  two  steam  eoeks  in  any  way  7— 3tii.ii  Pmr. 

[MM1J-  -Pulp. -Can  any  ot  our  readsri  refer  i 
.ble  wares,  such  as  jeri,  boiLles,  and  bowls  r— ft,  P. 

f.UM3.]— Anolent  Ooiu.-Wnet  la  the  age  and 


IITBSKVO.    Tha  coin  la  In 

netbylaled  spirits  do  la  Head  ot  ebonite  T 

would  give  the 

"•"•  ■-"-■_■ 

diver  In  a  oortn.n  time  f  I  nod  If  I  use  too  large  am 
it  too  much  battery  power,  the  depgalt  li  rough  and 

If  asm*  1  can  get  a  better  one  by  leaving  It  a  mat 

;wo  days  In  the  vat,  but  I  should  prefer  doing  it  quioker 

BUSK.]— Pattern*  of  Paper. 
me  the  best  way  tor  coiling  val 
dmtlar  to  the  treniler  uloturoi  wo 
icoapV     How  do 
irAT  Should  like 


[be  tools  required  lo 


'    Can  a 


te  design., 


nd  should  be  glad  b 


i  lUla  V  ewereti  wMc*  muti  ■ 
ti  en  fmtrteal  (■  Ihii  lit,  and  if 
ixntid  four  wrest  afterwards. 


[BS817.]- Yoltage  of  Gramme  Dynamo,— I  bai 

flad  on  working  at  the  nqulred  speed,  MOO,  1  gi 
carealj  any  voltage  out  ot  li.    Cuu  anyone  tell  mo  tt 

oeohlno.    Alio  1  should  like  to  know  II  I  oan   Incr-ai 


[BSSSB.]  —  Oryatal*    on    Zinc*   and    Cfcrtrai 
Plates— Will  some  cleoulcel  an  thorny  please  Infur. 


Innnll 


a  lin/laiiim. 
;rlea  7— PIIIL0M1TH. 
t  would  be  the  best  wi 


at  battery  strength 

m  uo  .  iorthfi  dlstaneeT 

iostly,  and  would  require  the  bell 


ere  a  J  H.F.  gas-engine.    Will  that  be  suffloien 
(tit St.] -Skin   Disease. -Woo Id    any   on 

ocaive  J    A  female  friend  ot  mine  has  own  tie 
be  paat  four  yean  withie  peculiar  kind  ol  skin  i 


nspareot.     What    are    t 


Uk  e/  IMrfM 

■A.J.  H."  but  replied  to  MUM- j.  r. ' 


ifcu  fia/rrnwitn,  '     [tt Ma.]— Small  Organ  - 


10  :lvei,  IM. 


in  notloe  In  the  lin 


[StBSI.]_Inflnlts  Series.— In  my  itndlei  I  be 
oome  anoe'  »  re.inrkaM.  lenta  of  number",  every  term 
ot  whioh  equals  tticsnm  ol  ibe  tin  prMillng.    That  :- 


a  wholly  oon- 

nd  disappear* 

oebrad^hapedeell  i 

i 

"^fWh 

long,  wound 

|Ui.Jy0aIln; 

ft  with 

•art-IBM  V* 

r mature.    HaTe  tried  running 
on  iDggeit   any   method  lor 


d  sealed.    Would  amy 
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\    Jolt! 

uvUfrVart  protect 


eather  glasses  en  e 


Id  the    ope  u  air.  ai 


I  buveelweys  found  theghus  when 

hanging  In  the  houie  u  otter  failure.— CHamciL 
WWiMn  GLiBS. 

Wlt|Ml«M  In  OarpeU,  Furniture,  Sca.~ 
annojuoo.  Aj  all  powders  Fill,  whit  solution  tulniati 
offeetnelly  destroy  both  Ills  ud  germ  or  lim  7  Same 
wash  to  brush  over  all  it  needed  ti»t  will  destroy  insect 
life  ud  germ,  bat  sot  destroy  the  material.  Da  their 
recti  In  their  lint  stage  drop  on  the  feee  u  pirtlalee  of 
white  or  black  dait,  or  would  that  be  the  lint  stage  ol  the 
moth  ai  house-fly  ?— VlXATIOM. 


lstb  Jul j  has  E , 

nut  you  I— A.  W. 

[(( bos.]  -Timber  Sawing-  and  Saw  Hammer- 
ing-.—Can  u)  reader  gWe  any  informnti  m  on  tbe  above 
[object  7    It  there  uy  Book  on  the  subject  7— SiWKR. 

[M870.]— Petrolenm  Hnginen— Tho  Enjliutr  for 
lb;  18th,  in  describing  the  pet.oleBm-worke.lenglnei 
recent];  invented  by  Mr.  Yerrow  end  applied  by  him  to 
aevarnl  lannchaa.eeys:— ''The'petroloum  Mill  le  loroed 
by  e  feed  pomp  Into  tbe  boiler  colli,  evaporated,  end  tbe 
reeol ting  vapour  or  petroleum  steam  le  need  In  the  engine 
preoleely  like  steam.  The  exhaust  veponr  peases  Into  two 
copper  pipes  lying  along  the  gsxbosrd  it  rexes  of  the  bull. 
Usee  terminate  toenail  strong  tank  In  the  bowi of  the 
boat,  wbioh  le  the  equivalent  of  •  hot  well,  ud  from  which 
by  uother  pipe  the  apirit  condensed  In  the  two  sub- 
merged tubes  is  led  beck  to  the  feed  pump."  Now  what 
I  wlab  to  know  Is,  How  can  the  condensed  spirit  get  Into 
the  tank  without  being  pomped  In,  since  the  tank  must 
neoeaaarilj  ba  higher  than  tbe  pipe)  in  the  water  outside? 
And  If  a  pump  equivalent  to  toe  air  pump  of  the  ordinary 
engine  la  need,  would  It  not  be  better  to  haTa  the  tuk  In 
tbe  atern  o(  the  boat,  and  close  to  the  pomp,  to.,  Instead 
of  In  the  hows  ol  the  boat?— R,  Davis. 

[«BBri.]— Smaltlna-  Metallic  Oxlden—Wlil  sny 
metallurgical  friend  kindly  assist  nil  I  wish  to  rednoe 
line  oxide  and  lead  oxide  to  metal,  but  do  not  know  what 
flm  to  use.    floral,  I  suppose,  would  do,  but  la  quite  out 

they  roach  me  are  contaminated  with  soda,  and  the  lead 
la  a  much  lower  oilde  thin  litharge.  Tbe  tine  la  pre- 
cipitated ud  fairly  pore.  I  should  like  to  deal  with 
these  In  qnantltlea  ol  about  Scwt.  at  a  time.  1  bare  a 
soke  furnace  and  one  of  Fletcher's  high-temperature 
fumnoes  (or  gas,  ud  if  I  can  "  succeed  expert  mentally 
would  boild  a  suitable  furnace  for  large  quantities.  Aa  I 
am  only  u  amateur  as  regarda  metallurgy  ud  ebemistry, 
I  shall  be  much  oblUcd  for  any  hlnta  on  the  snbleet 
•spatially  ea  regards  Hoi  required,  qnantlty  of  |au 

of  smelting.— In  os. 

'    [eWJJ-G  N.H.  Ho.  BS6—Cao  any  reader  gin  me 

a  sketch  of  this  exprsea  engine  !  J.  wish  to  make  a  model 
ud  here  she  d  rawing  ol  the  front  portion  of  dooble  frame 
ud  cylinders,  but  tbia  does  not  show  the  smoke-box  or 
firebox.  Tbe  eyllndcri  are  Inside  the  Inner  frame,  and 
-<„  ...  ».,..,  ..  ,.  ....  .  ..  .^  ||g>||W,  the  nJ  u 


1,  dw.,  and  method 


fix  the  smoke -box, 
end.  but  It  looks  to 
■d  leading  and 


. „  — g  wheels  being  ilt,,  diameter  of 

driving  lWu.  elroke  2in.— DmiMiTi. 

[6607 3.] -American  Organ.- 1  am  desirous  ef 
building  a  two  manual  and  pedal  Amarloan  organ,  baring 
two  rows  of  reeds  on  lower  manual,  one  row  on  upper, 
ud  one  on  pedal  (four  rows  In  all).  Oan  uy  fellow- 
reader  help  me  ea  to  the  lollowlng  •  1.  What  Is  the  beet 
action  for  coupling  tbe  two  muuala  to  the  pedals  f  Will 
a  roller-board  (aa  In  a  pipe  organ)  be  necessary,  or  can  a 
set  of  rp' ay  backfalls  be  employed  ?  J.  Are  the  reeds  of 
the  pedal  organ  placed  the  same  distance  apart  as  those 
of  tbe  mnnnele,  or  are  they  put  each  perpendicularly  oror 
ths  respective  pedal  key  which  acts  upon  It  f  t.  la  more 
than  nas  wind  chest  employed,  or  are  all  the  reeds  ar- 
ruged  over  the  same  one 7  If  the  former,  how  are  the 
yedona  connections  with  the  bellows  obtained  V  4.  What 
are  the  relative  positions  of  the  two  manual  keyboards 
and  the  pedal  keyboard  7  S.  How  are  the  keys  of  upper 
mannal  enOMd  to  ut  on  tbelr  plungers  t  I  suppose  both 
rows  of  keys  must  be  centre  bttmr,  iu  order  to  couple  to 
pedal,  and  If  so.  la  a  hole  bond  through  each  key  of  the 
lower  set  lo  allow  a  rod  from  upper  key  to  operate  on 
plunger?  How  are  the  pedal  kaya  cansed  to  act  on  their 
planners,  o.  How  are  the  p-dels  arranged  so  se  to  slide 
under  the  organ  when  not  In  uaa  7  A  akatoh  of  any  of 
these  actions  would  greatly  oblige.— X.  L.  BBILLOC. 

r«IS7».]— Mow  ins;  Match  in  a  ■.—Will  eome  one 
kindly  give  tbe  most  Important  conditions  to  Insure  good 
cutting  qualities  and  eaaa  of  draught  In  Wood's  awhints  ? 
We  aharpen  our  knives  with  the  file.  le  It  bast  to  falsi 
against  or  with  the  edge!  I  am  told  that  the  net  ton. 
should  be  worked  back  to  along  level.  But  doea  it  not 
weaken  them?  I  And  that  they  quite  lose  their  edge  In 
about  twenty  minutes,  ud  It  la  all  one  man's  work  to 
sharpen  feet  enough.  Thaolawi  which  hear  on  the  knlvea 
are  much  worn.  In  onr  machine  there  Is  nearly  lln .  play 
between  the  Anger  plates  end  ths  hvea  of  the  knife.  Ta 
not  tbe  action  the  name  as  a  pair  of  scissors  1  If  so,  should 
not  the  linger  piste,  bar*  sharp  edges  and  the  knlvea 
hear  hard  on  them  7  Also  which  Is  gearid  to  work  fastest, 
the  Inclosed  gear  or  eutaida  gear  with  eoga  on  loelde  of 
driving  wheels?    I  have  always  fanoled  the  Mktts  gear 


*iW87i.]-Mlcro»oc.pioa.ll,eotTire.-Iporpsse  wh.n 
the  dark  winter  evenings  approach  giving  some  simple 
ea  to  a  working  man's  society  upon  scientific  rableeta, 


.,_,...„_ croaoope,  bill  am  to  a  difficulty  u  to 

whet olaaaw of  ubjeots  toiW  thorn.    If  uyof  our  oana- 
•JMatfawtf  wnil  UbHj  taggmt  uj  hint*,  I  ehoold  ba 


ver?  grateful,  aa  I  have  had  i 
anatomical  objects.  Ao.,  else  3 1 


[JWS  J— Gunnery.— I  want  to  know  the  least  weight 

mild  steel  plate  lin.  thick,  aiaeot  bore.lln.or  Sin.  diem.  ? 
Tbe  difference  the  length  of  harrol  makes  to  th-  shot 
when  fired  and  method  of  calculation  for  different  thick- 
ness of  plate  ud  bora  of  gun.    Also  how  gone  era  Bred  by 

above  giving  accounts  of  experiments  f — Ol'nT. 

[BC3T7.]-To  Mr.  Wlmnhnrnt-IhaTo  made  one  of 
your  macutnee  with  17ln.  pletee.  When  first  started  It 
gave 7in.sparkaof  great  power.   After  a  week's  time  It 

varnished  the  pletee,  end  it  again  gave  splendid  results, 
but  went  off  again  after  a  few  days.    Whet  can  be  tbe 


[0M7S.] -Motor  for  Dynamo.- Could  any  of  onr 
Baden  who  bare  experienced  this  want  help  me  ?  I  have 
hand  dynemo,  compound  wound,  about  a  amperes  our- 

o  work  it,  upeoielly  in  showing  incandescent  lamps 
rj  to  speak  directly  after  Is  very  exhausting.    Has  there 


keep  the  motor  In  work,  say,  10  mlc 
volts  IS,  empires  i — J.  H-  □. 

[U9T>.]-To    "Prinaipla,  "  o: 

iron  casting  made  for  oondenalng  ga. 
other  day  I  tried  to  make  some  2H] 


WO  per  mln.,  JH. 
*  Chainlet."  - 

a,  Bin.  by   tin.     1 


after  connecting  generator  with  condenaer  (glass  bottle; 

tight.  Bot  although  I  kept  a  stream  of  water  pouring  on 
the  battle  for  half  ea  hour  I  could  not  get  a  drop  of  It 

know  is.  How  to  condense  tbe  following  gases  with  aafety  ? 
0,  HC1,  EFe,  SHNO,.  CO,.    I  know  what  aalta  to  employ, 
but  do  not  know  what  quantities  to  use.    I  forgot  to 
mention  the  Iron  casting  la  oyllndrlDel  form.— A.  H. 
iSStaO.]-I.e&-nI.— Will  some  legal  friend  advise  me  on 

dividual  aoma  plant  on  the  hire  aystem.  It  was  to  become 
bie  on  the  regular  payment  ol  IDs.  per  week  till  £50  bad 
been   paid.    The   payments    have     not  been     kept    no 


-  Is  now  In  gaol  fo 
sod  lord  is  In  peel 


llngtho  Inland  a 


....  en  over  my  plant  (not  died)  end  also 

the  died  plant  of  the  tenant.  What  am  I  to  do  under  the 
cir ou distance i  ?  Cul  claim  my  plant  from  tbe  landlord, 
and  what  la  the  la*  on  the  mbjeot  r-A  Victim  of  A 

[esWl  J— Ph.otOBTOph.lo  Lennea  —Can  any  reader 

oan  nee  with  Lancaster's  "Meritoire,"  J  plate,  extreme 
laaaeb  from  lena  to  ground  glesa  SJIn.,  and  state  what 
soIUblo  for  instantaneous  views  — 

_d  within  the  bounds  of  a  working 

men's  pooket  r  The  above  wanted  mainly  for  the  pro- 
duction of  lantern  slides.  -J .  V. 

[aim.]— Oraratn  iJnBry.— Will  "  J.E,  at."  or  any 
other  reader  eollghtan  me  at  to  the  actional  tbe  small 
bellows  In  Roosevelt's  aystem  7  D.>  they,  when  the  air  Is 
sbutoutol  the  pillet  end  bellows  cheraber.  blow  their 


•In  f— H. 


[aanWJ-CKIT.s.  *J±el  MS.  and  L-Looofe.- 

any  of  the  journals  published  full  dimensions  o 
O.W.B.  breed  gnege  express  euglnea,  and  U.S.  am 
e-ooupled  bogie  express  engines  (No.  atl  type)  I  Ca 
reader  give  full  meai moments  and  weight,  or  numl 


[( i  a  9  t.l— O  ptioianaj'  Towtlngf  Crlaanoi  — Optio  lens 

Iflht  of  intending  purchasers  ol  spectacles.  Can  anyone 
□  form  me  on  what  principle  tbe  rod  la  graduated,  end 
rhat  focus  tbe  lenses  ought  to  have  7— LoClOKEl. 


[0E»S1]- 

help  me  in 
light,  local 
the  lights  I 


Eleotrlo    Light    Meter. - 


id  through  t. 


•  pleo. 


copper  . 


[61BB6.1  —  Oonneotlng;  Ball*  on  GrsUvanlo 
Battery —Will  Mr.  Bouone  or  some  other  electrical 
reader  inform  me  the  way  to  put  two  bslla  (nin  eleaabt « 
a  galvanic  baltery  to  ring  at  the  same  timt 
i»  being  used  for  ihooka  7    I  want  to  Bx  tl 

fonr  handles  on  lo  name  to  the  place  of  two.— ANIIOUa 

[M(B7.]-  -L.  and  B  W.B  ,  No.  537  Claaa.-Osn 
any  reedsr  tall  me  It  the  "  new  mixed  Irafflo ''  englaea  of 
the  above  line  fulfil  all  that  was  expected  of  them  t  Are 
they  more  powerful  than  the  IMelaaaf  What  are  the 
numbers  of  the  old  mixed  treses,  end  whet  brake  is  Btted 

engines  now  a  light  green,  whereas  before  they  were  either 
chocolate  or    dark  green.    Wherefore  this   change  ? — 

leSKSYl-  -Patent— Will  soma  reader  kindly  eniwar 
this?  A  Invents  anewplen  of  eropHlinc.  ablpa.  B  paya 
expenses  of  taking  not  patents.    What  ere  the  customary 


LI  ve."o.t  G 
Lwttsltie. 


[MSW.]-Port  Holes  in  I  OyllndeBr.- 
BBUrrOL."-PIeaae  show  me  In 'plain  fin  rets 

to  get  theport  holes  In  a  stemmi  cylinder  !  1 
cylinder,  diem.  fin.  diem.,  whnt  'width  will  tha> 
be?  Alec  the  width  of  the  bars.  A'.eothea 
Length  ol  valve  box  Jo.    Also  t  mrelof  vatii 

[tlMO.]— Keenlne;  Machine)  Toole 
Wlllaomeexperieuworeeder  Kindly  lnformt 
the  beet  dust- preventing  cloth  covering  for  mi 
and  the  beat  means  for  keeping  the    bnrl 

months  ?  Alao  tbe  best  lubricant  for  the  sen. 
[ss 391.) -Paint  Vanufmctiirej.-Cai  ■ 
reeden  give  me  a  few  wrioklsa  on  paint  m 
you  uee  boiled  or  unboiled  linseed  oil,  and  w 
names  ol  the  oolonring  matcrUla  t  I  eappose 
oheaper  to  make  one's  own  paint  than  to  buy  n 

sfTeStinga  mixture  iu  t! 


[G1993.]— Hydrochloric  A.eid.  - 
tollege  Coarse  of  Preotloal  Obenaiatry  I 
o  add  u  equal  bulk  of  HC1  to  the 
roop  end  boil  down  nearly  to  dryneea. 


[a  J  99t.  ] —Vacuum  — 


helghtmiyawelgbt  ofSOOlb.  b.i 
beam  without  deflecting  it  to   a 

[«HM.]_ Stresa   DlagTain .  —  B 


will   aaW 


ne  end  of  the  beam.    Explain  folly  the  moi 
t  these  diagrams  —  XKBAXIC, 
[81837.]— Shook.— Will  uy  of  your  elect 

leobines  to girge  shook  wben  a  penny  ia  pot 
node  island  that  when  the  penny  ia  put  in  II 
isdewlth  the  battery.  But  howls  the  peun 
ontaotf— AFobth  Bnitwe  Woreuis  . 
[as8ag,]-PiwB8rvlHaf  I^ayen,— I  wub 
nil  foliage  plant  leave*  (of  venous  colou: 
bat  in  the  ordinary  method  of  preieiog  aa. 
olour  Is  entirely  lo.t.    If  nny  of  the  numero 


7  oblige.— H.H..L. 


[ea.BB.l— Piltering;   Papor— Will    aoas 

lemist  klodiy  furnish  ma  with  a  comparitire  i 
ad  disadvent 


points  of  advantage  and  disadvantage 
Rhenish,  and    SwedUb *>--'-     -■' 


rystala.  Can  any  reader  tell  me  the  cean 
ryatalllaatlon  ud  what  will  prevent  it  1—Hlxi 

[M001.7— OrHtm.— Will  ilr-Boblnson  oblifs > 
le  the  sire  ol  tbe  boles  to  the  acundboard  Icr  s 
amba  aln.  1  In  making  e  alarabella,  sbou  Id  the] 

,J._,_  .v..  ju,.|  TheolaraneUaiitJ 


dlatrloti  n(«b  ol 
la  any  model  of  the  ground  ct  le 
...  and   OM 


IM0QJ.1— High  Qronnd.— I 
relative  height  of  the  various  diet 
Canentone  tell  me  how  to  obtal 
whether  tbere  la  any  model  of  th 

[  b  (003 .  ]  -Bank  -  Supportin  n- 
pandinaT  Branea.— uonld  any  re 
sketch  of  the  beet  back -suppori lag 

with.— Codhtbt  MiLLwiuanr. 

[oW>0e.^Teeit  for  Platinum.-  WB  « 
reader  given  simple  recipe  fox  teettoff  phelkuuc, 

mquiHEH. 

[saOOe.j-FroaervliLaT  Flower*  -Cse  w 
reader  give  any  hints  on  the  above  sabiM  ?  I : 

ol  time,  bnt  have  lost  the  recipe.-  a.  A.  T. 


promised  1— JiMB  la 
(«am]-BlowlBB;  off  BoUeur 
If  any  reader  oan  explain  ~* 
when  blowing  off 
reduction  In  ths  n 

a  few  minutes  ?  I  have  tried  Iba  at- 

boiler  lately  several  time*,  andalwan  atUaa' 
suit.    Tbedlam.uf  boiler  U  fie.  a*  feae,se» - 

tanoe  between  the  water  level  Had  tea  effeft 
blowing  off  la  aboot  llln.,  eitar  beseiaf  at  ■ 
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Wltleiehenge  Blootrio  Oam  Lighter,  food  u  new, 
Toll.  XXXIX.  to  mil.  "Snarlish   Keens  nio." 

Hiif-hone  hortiootil  Engine,  etrongly  raids,  good 
plou  ntm  njwboeL  Inlujit*  (or  .tiiUiloi  ™fuL -10,  Wlad- 
-'"  —id,  Crojdon. 

n  Inllib  petent  Lever  Wntoh,  p-rleet  order, 


d  Dynirao  that  will  depoilt  loi 

»!  VoUUMbMl,  SolUnlhim. 

jwer  Vertical  Engine,  thorough  work 

BaTf-eotllll  SET- S_,  15,  tSSfcMMltl  IlMrrlLBl,  Hhefflcld. 

Bin.  oompoaod  Slid*  Host.  Dnlwersnl  Ohnck,  mi 

rUlrihlt  Bno*.     *aeHu4(.  offin.— 16,  Hllrry-lU**)..  R*r  moo  dWy. 

rill tiobeDge  fOrty-fl™  li.  nnmben  of  "  CJanBelTi 


Wlmibint   (1Mb.   platee)     Kanhinos,    Onin 

t*U  l-t  •>'•<•  Lu-    liiu,|  ■!«,  •    -     I  '.---     ■••    >U     <  .-, 

TnnMt  or  Swing-,  lilt  high.  all.  wide,  new  sad 
ftraur ,  with  net,  tai,  rtnffi,  *p.,  dodrned  fay  tbi  Prlnci  Impubl, 

WU1  exchange  for  Modal  Buglne  ud  Boiler,  mi  Win. 


eloo  Drill  Ofcne*.    Inbuti  Root,  E»r.bil  Bloo,  K  tell,  »  eeucr 
eonrietet-P.  T»TL0l7li>uli«Ui. 

Winter],  peir  nod  Field  01. em.  In  oue,  or  oiher 
■an  sir  uy  Coil,  In  hu,  with  budlM,  •omiLeu.-OBoeos 

Whitoflin  la  exchange  for  •  job  lot  of  Horn  and 

efBinTOBB  IWBTBUXBVTS,  Htli.,,  Dnelez    Ken.  Xbdltnbon, 
esU-rutiesllB  of  HCDDLUTO.,*),  Hlfb-UxlH,  PlumUed. 

Qn*eiiBllsftbethSlxMiioa,detadit7e;ioigStiflo 

JllMHl Itl mom-f,  rUHI>Ve,Tileriepb  Dipuionoi,  Poet 
-  English  Keerutnlo.-   Vole.  XXXIII.,  XZXIT. 

Tt&t  Opera  Q  lassos,  la  good  oondillon.    Exchange 


A   lot   of  JobWns, 


Watoh 


Splendid  Copper  Boiler,  fitted  complete,  enlt  lergi 
noeelewlBe.  Wastes  model  enflnei  one  of  Mdir.eood  oichinfi 
~S.  a.  1U0UDHI,  1M,  BL  Utaylnii'mmd.  Bndftud. 


r   planed   Iron 
off*™  for  i   iplendld  H-itieet  Cor.  denier  P 

f   Bioyole,    iu     nod  eendl 
Hnill   drtlUne  murfirw  or  other 
,  WUl-ilUliM,  Oimnl. 
Wn.  Simla,  belli  Uroaahont,  nine  £8, 
eke  i  tow  iitii.t.,  mm  tj  ZeboeJi,  ^sss.  w 

tUob  Me.;  ■ 

biffin  b  andBoilor, 

ri-«ntm  Lath*,  Blued  Iron  bed,  fioe-pnte,  retta, 
tnrfio.ud  oil  nnwii  essrisss,   Or— i  twiin.  (Hr.™.- 

Wanied,  model  Hot-elr  Mm    Bnobeng*  UlrHitrio 
A  KtM,*°*j.B*'?»  *rr>  """ft  ■»w1Bi»a^'Ubu  b«i  un>. 

Safety  Bier  Die,  perfeotlj  new,  genuine  high-elus, 
nulrlTB,  tardJipom  u  i  iM-lao.,  wonid  t*n  eubeM*  eBTthuw 

Cheewyen*  (B.  Gennt  ojjd  Co,),  1  piste,  Is  working 
ogrepblQ  Apperatnt, 

large  reTolTtag  HtBreoeoope  and  Blldea,  beet 

■  i»lltj.    aloi»iit^o«»m-BaioILiirB,WerMU»B,ilitoIJori. 
Walxlug-Stlok  Otui,  oonlnl  Are,  with  oartrf due 

(lint).     TTuiuil,  I*iu«tei'l  otlilta.ltaU'ilSSS-BpMi.l'i.ptu 
C«m.r».4o.,gi  (rood  Bodm  lulv-Uouiorr  FDU.T<^' 

_j;bor»e  Mngtow  Oaatlngo  -Will  si^b.nge  aerru 
i »,  aiDe'B-roed ,  omefl  i  clrfur. 

uDonbl«BnB;Iiia,4i  itrako,!!  bore,  eUpertib- 
x,rA.o,.  n£5i  m  orrm^o.  L3LuS^Sm  1wIlSllhEie" 
FraaC«f  ujtfu;  Boiling,  mboni  3    ,  in  eicbaturefar 


THE   8IXPBN1TY    BALI    COLUMBT. 

^dcerfijemesd  are  inierltd  in  (Ate  toJuiM  at  ike 
■ate  of  Sd. /or  the  fir  it  16  wordr,  and  3d. /or  every 
Maiding  8  uordi. 


DTerr  requlilte.  with  •«! 
iw  Illaclratid  Price  Llit  si  Sorowe,  Bolts,  and 


Foreign  PoBtage    Stampa-- 


«,  Harrow.    Mlow. 


Above)  Paoketa  Inoloio  •peolmeni  ot  tho  following 

lriOtJ*0,  im  DDI  lulor  fOUUU*J  IMBlUB.— Bfll&W. 

AntUlaa,  Bebiror-i,  Birbo.dc.,  Ojlon.Oolonloi,  Btrjpt. 

Carbon  Platea,  be*>  qnelllr,  an!  end  monlded, 
•I  -PS-*  l  qrmUti  ounot  M  nur-ewL-Olo.  O.  lUOIWIU. 
Pebble  Carbon.—  3 raptnto  lor  LeoUoobe  Bella  ; 
Manganeae  Oxide  ipeoUU  j  prepured  f  or  Lenlenobe 

lb.  piok.B.   PrleH  <n  epiUaeuea^OBo.  a.  buobwill,*), 

urCetnu,  Llniriml. 

Milnea'a  Lathes  ere  now  on  rlew  at  17,  Beu-eJKr, 

Lathe  Oaattnffi.  dto.— &»e  T.  T.jlort  •drrrrtlie 

TelfiDlioaBB,— By 


Gilletf .  Telephons  li  ■impllolcr  iteelf.    Will  work 
lorllnuTiliHriiM'lii;   tbo  tawo  bwtnmtBt  ma  *■  need 

Talaphonea-— Wo  eopplj  ererr  deeorlpttoo  of  Stone 

Hid  la    ulapbonT.    win li  lanileun .    ktaortae,    Bxl     Lilt.    M 

Photoh-raphlo  Printing,  emerging,  Ao.    Write 

■for  eele,  15  groee  oE  KattraBB  SprtngB,  Be.  per 
iom,  <eirb(i  pUt-Jn.  hull,  FUk,  SriiAeld. 

Boot-Cleaninff    MaohlniM  (Sdwirdi1   p*4*^, 

Oll-Qaa  Plant  lee  minohotarlng  gee  from  ornde 

•MnlMv.  Pan  (w,  •— aUlaluihl  toreuiuirr  honv.  ued- 
(morl-,  worrarwii,  iHlliraa,  eu- Boon,  IniiDHT,  Woodbrtde*. 
Glut  Band  (lathee),  beet,  per  rird.  i  8d.  ;  Mild,  ; 
.Si  Ut,  11.44, j  l.li.lld.  Hooli  end  Ijei  (Bbal).  u  ,,  U.  ; 
■11.71 1  I.M. ,  j-ii.  e,  i  |,  la  td.  tome  uin— Lpit'i. 
Tap*)  (B  ulnean'  I  Wnltwortb,  pi  ng  or  leper,  to  6  ■  1 1 ,  (d .; 
M.|*T41,l»l:  tli.li.il.  M.j|.Uriil,Iild7iUn.,ei.-el,i 
nnnu  Vu».,pu^Wtt»^li".,ot*ii  H, tt-loeT'i, 
Tool*,  eTere  deeorlptlon.    Sixth  edition,  H  peaBi, 

lo.u»Hd  ETiotd  olUociil  E1H.-1.  a  LDXT,  Ml,  H^Buj-mlA 

Diamond  Drill*  'or  shine,  glue,  etooo,  era,,  (torn 
*    BpU^  dHllrtBoi  ind  poetii-,  r- ■' 

Diamond   Points  for 


OaatingB,   Porgingi.   3b  %ttlBg.     ^Qg*P-  Jjj*jg 

Uon,  Turning,  Borittf ,  Pl»nlne , 

Before  Ordering  inr  of  the  ibow.  bwI  (■  |BM- 

Write  hrKtatf,  BI»ndb.»m.  *j4S^J_'iJS 

Aatronomloal  TeleeooryB.—AppweinieBdBB»i 

Aetronomical  Bwapleoes,  asy  power,  1Mb 

Aatronomloal  Teleaoopa,  hr  Sir  Mower*  (fees, 
d.  ipiroar*,  «  ■qiutorlil   end    dlvulid.  ilnwlt  I*  nBBnr*, 

Banatorlal  Etonatlng  onl^  *"_^JJi»iiL  * ' 
Aatranomloal  Telowiope.^H^^jMde^Bj 
Aatrortomlcal  DrlTintr  Olook 

vpt,  or  lb*  tqaitorlAl  ooo  b«  bid  Hruielr-- 

iitronomlm!  lilnr-anjiilMi  Tall 

Aatronomloal 

Aatronomloal     Teleeoopo,     eui^^HrhejJ 

Aatronomloal  Bof raotlniT 

8.  Bottons,  Oarahalton,  BOBpllei  tee 


•  The  Dynamo:  How  ITado  and  How' 
Id.,  poa  cm.    "  TBI  Iruei  lree»i*  dlree  I  a  res 

*  Bleotrlnal       Instrument       Waeing 


FoTW-oelled  Battery  and  Lamp,  fii,ssT"I 

Panohinira  lor  Isml sjelei  armabare,  frea  Ijae-I 

Dynamos  of  the   BlfflMat    B  tftolemrrf,  e> 
rn.it,  m  ,  toruisiisi,  rietiu.  nuinaa;,  esd  ssesssl 

Dynamo  Oastlnge.  —  Beasnf nl    eeel  IBM 

1  eatings,  3 leu 


Diamond  Turning;  Tools  for  truing  emerj 
Diamond  Spurka  for  uhlne  end  Bluu  rirttni,  from 
GlulMi'  Diamonds,    from   fle.  arL    DUmandi  for 

OyoIlBta— Uh  "Srsphlae"  on  yon;  chelni ;  no 
rnesi.  will  net  hold  dint,  I  Mosul,  fro.— fJ0r.fr  end  BOI,  Iiloon 
Fiudl  Worli,  BitUiM,  k W. 

Flat  Beveragea  Ayoldad-^ii*  i 

Dynamo  "Wire,  eonon-eonred,  beet  qulltj,  law 

A  Hell- ranked,  SlWer-moanua,  Fnnob  Bleor- 
1S1DH.U1  ess,  M  lUniii  ditto,  rloslr  ineTind,  M  ebuapr— 

Piter.tAab-.rtos  Pip*,  la  id.    "free  and  Buy - 

d.   TM,iteblyesennd,l*.id,  illoirrin.  trwt— Qeoiai. 
Inaoriptlona,  menograme,  end  oreete  engrere  I  on 
lUodiol  Witehsi,  JesiUn,-,  esd  Flete,— aeoeos.  lsbibUeh*l 

HenMbesnt  and  Briar  Pipes  Repaired. 
muled,  a  essd,  ■■>■!  Ittad.- w.  Osoiai,  eN,  biu-ioid. 

Aerated  Water  aCaohlnery.— Tho  ebeapeet  in 
Hat  Bearer,     A   greet  lamry.    lite 

Depot.    14,    Seas 

Is    ui   iiu.    Iirrel 

Oatapnlts.  f  d.,  I1..I1.  Id.    Hlutio,  Jd,!iL,*i,4dH 
M.  yird^^BBT.L,  Beuiruli.  BL  Mirt  1,  ClultubiaL 
Corns  or  Warts  enred  In  ■  week.    Greet  insesen. 

Wheelonttlns;  and  Dlwidlns;  to  11  tnehee  die- 
Bum,  In  bns  SDl7.-C1.BOO,  Bdledi^imt.  Hunaln,  InHi. 
Planing  to  lain,  by  81a.    Boring,  Turnlaj,  Sorow- 

Olaaa  Blowing  end  Apperalne  ol  erery  denorls 

Ion.     anrfioJ,  nudlMk,     IdB  1    M  0,-0  r  PI  1  nil  J.  imOr.  rac- 

Dynamos  end  Electric  Lighting  Appenlni  ol  oicrj 
Dynamoa  tor  esestrs-puiten.    More  need  Is  London 


"Xallweys   of  Oraat    fi^SSoCrii 
Oreenhonso  Stoves,  portable,  req-dre  m 


iment  of  Kleotrlaal  last** 


Bfild  8teaL_ij^HjroUBd  for  shifting,  J ■  sal 
Caat 


tings.— Illmirited  Ceteiogite    ol  Uavbl 

U*£ln.,  CWUup.  1    HKsp—XOWLDI,  Wastes 


Prenoh  Polishing,  PUntlne,  atelstsf,  1 
uj,  M,  in  BiMpn,  or  riiii  3"™*^,  was  M  jesrer 

Btsal  Name    Stamps.    3d.    per  letter. 

Strong  Back-geared  Heads,  bored,  plia 
'■.  i  iiu.,    lie.  Pinlnlu,    ■Msj^-Jeaaart.   tsi 

Laonoh   Boiler,  rertloal     tnbee,   iKP.,  i 


Jdarisontal  Bnsina,    (-horse,  with  pnaa 
whoil,  (In.  SBesej  n~ot-aii.iia». 
Heneook'i    C.    Inspirator,    £1.     Iniene 
Dnok-Bhootlng    Lannoh    for   avk,  *e*i 


Splendid  Offer  (on*  week  only)^— ' 


Hori»ntal  Snglns   and    Tertts*l  M 

IH.F.,  i™d  SVklee  order,  fJ.-HlL LB, St,  Sent **»■>•) 

Good  Un.  eeoond-hud  BUda-Best,  He.  • 
tULia,  W,  Korri  Qoej,  lusuHUh. 

Steam  Isjannh  ler  esle,  pries  £sV-iJffc 
QiHPbBi.L,  4T0,  Mssresssi  Hntt. 

Gompeetind  olHalint  OrindlneT  and  Pott** 

■duladtcr  olmlu  en,  letsbl  IHIe,  wU  red  beli 
roll  penlomen  end  ptujo. ,  I  luaje.— X-  H.  w,el,  *■* 

A  eaperlor  Wood  Laths,  »J In.  oentrc.  I  essfcr 

ind  rsllobr^.udebsunenadrr  Took,  D.-1.  HlBH* 

Qortold-iueH,  Urn 


Qaarter  plate 
lldee, telpeeund, ™— . ^_ _., ■_ ....  i      , 
Vertieel  Boiler,  Win.  hlth.  11  Bneel  ■ 

New  Waster  FUm.   Haartssna  *«, 


lua.  8.  1M8. 
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TRACTS     FROM    BERQRRON.-X. 

Inlaid  Bom  (malinuiJ). 

.f^ERE  most  be  formed  in  tbe  lathe,  with 
a  small  parting  tool,  a  recess  at  the  edge 
ha  cover  to  receive  a  ring  ;  and  in  order 
t  this  ring  may  bold  firmly  in  place,  the 
M  is  to  be  made  slightly  deeper  at  bottom 
n  at  tbe  top— that  is  to  Bay,  instead  of  a 
it  angle,  it  should  show  an  acute  angle. 
Eeient  thickness  of  wood   must  be  left 


sd  a  triblet,  which  is  but  a  very 
ended  cone — tbat  is  to  say,  it  dimin- 
m  very  gradually  in  size  towards  the  end. 
ng  of  shell  is  to  be  placed  on  this  of  a 
suitable  to  the  recess,  so  tbat  it  will  enter 
btis  tightly.     The  two  sides  of  the  ring 

•  be  trued  up  accurately,  and,  having  been 
oved  from  the  triplet,  it  is  to  be  soaked 
ojjid  water,  so  as  to  slightly  to  soften  it. 
.title  thoroughly  hot  and  rather  thick  glne 
3  be  placed  in  the  recess  ;  the  ring  is  to 
started  with  care  lest  it  should  break,  and 
■Hit  rest  very  truly  against  the  wood  in 
rj  part,  so  that  it  may  be  fixed  very 
■rely  upon  it,  and  that  it  may  take  the 
b  of  the  recess.  A  bit  of  iron  is  to  be 
lied  to  the  outside,  heated  to  about  the 

•  degree  as  a  soldering  iron,  and  this  is  to 
Bade  to  pass  round  it  several  times.  The 
1  must  be  left  to   cool,  and,  lastly,  the 

moat  be  turned  truly  circular,  especially 
psut  which  should  be  flush  with  the  box. 

cover  is  to  be  now  removed  from  the 
Ic'and  mounted  upon  another,  so  as  to 
on  its  mouth  ;  but  it  must  not  be  forced 
est  it  become  enlarged  so  as  to  have  too 
a.  play  whan  placed  upon  the  bos. 

would  be  much  more  natural  to 
>  it  inside  a  chuck,  so  that  it  might  be 

By  the  outside  ;  but  as  it  could  not  be 
a  to  hold  firmly  unless  it  entered  some- 
i  tightly,  the  ring  that  has  been  pat  upon 
yuld  be  certain  to  be  pulled  off.  Itconld, 
Sever,  be  placed  in  a  split  chock,  such  as 
iiave  already  spoken  of  ;  but  unless 
workman  is  thoroughly  au  fail  in  the 
B  of  working  with  this  kind  of  chuck, 
fijn  setting  the  work  very  true  in  tigbten- 
■p  the  ring,  we  should  not  advise  him  to 
.t,  although  such  may  be  absolutely  the 

method, 
at,  therefore,  that  plan  be  chosen  which 
■  the  best  prospect  of  success.  A  recess 
be  mode  at  the  exterior  angle  of  the 
*V  and  equal  depth  and  width  is  to  be 
Q  to  it,  so  that  the  ring  may  be  equal  on 
*op  and  side.  This  recess  is  to  be  made 
'en  sharper  angle  at  the  bottom  than  the 
This  is  tbe  one  which  gets  the  most 

•  since  if  the  cover  is  a  little  tight,  and 
<t«mpt  is  made  to  open  the  box,  tbe 
*•  tends  to  move  the  ring  out  of  place. 
a«t  be  made  to  enter  tbe  recess  as  acou- 
t*  as  possible,  and  it  must  be  fixed  in 
*ttnncr  already  indicated.  There  may 
"».ced  on  the  outside  of  the  cover  oue  or 
*3laid  rings,  a'  may  be  deemed  necessary. 
fc»est  plan  is  to  put  a  single  very  narrow 
«aly,  placed  near  the  ring  on  thu  angle  of 
Over  at  a  distance  equal  to  the  width  of 
caiaidring.  This  operation  is  sufficiently 
■alt.     It  is  necessary  to  form  the  groove 

a  very  narrow  parting  tool  well  tera- 
■L  so  as  not  to  bend,  and  so  that  it  may 
■fee  groove  very  neatly,  and  rather  deeply. 
slIso  necessary  to  have  a  very  sure  hand, 
'  not  to  spoil  the  work.  A  ring  is  to  be 
•3d  on  the  triblet  larger  than  will  be  re- 
e»d,  aid  it  is  its  thickness  that  will  outer 
fcroove.  It  is  necessary  to  regulate  this 
»!..  XLVII,  Bo.  1310- 
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thickness  with  great  care  so  that  it  shall 
exactly  fit  the  groove.  As  regards  diameter 
it  is  sufficient  that  it  exceed  that  of  the 
groove,  because  the  ring  will  be  divided 
before  being  placed  in  position  and  it  is  easy 
to  remove  the  surplus.  The  ring  is  to  be 
glued  into  place  by  pressing  against  its  entire 
circumference  while  the  article  is  revolving 
in  the  lathe. 

Rings  ore  to  be  inserted  at  pleasure,  at 
suitable  distances  from  tbe  centre,  and  at 
the  centre  itself  a  disc  may  be  placed,  similar 
precautions  being  taken.  When  these  are 
dry  they  are  to  be  levelled  down,  and  the 
whole  polished.  While  the  rings  iu  tho  cover 
are  drying,  the  same  work  is  to  be  done  on 
the  box,  but  no  ring  most  be  put  high  up  on 
the  box,  because  the  meeting  of  that  on  the 
cover  with  that  placed  in  such  position  would 
double  its  width,  which  would  have  a  bad 
effect,  although  tho  two  would  only  have  the 
effect  of  a  single  one.  As  regards  the  out- 
side shape  of  boxes,  we  can  lay  down  no 
rule,  since  it  varies  continually  and  fellows 
the  rule  of  fashion.  In  describing,  in  tbe 
second  volume,  eccentric  and  epicycloidal 
machines,  we  shall  give  the  method  of  orna- 
menting the  tops  of  boxes  with  fillets,  inter- 
lacing in  a  very  agreeable  manner.  Very 
generally  a  stain  is  applied  to  these  kind  of 
boxes,  which,  penetrating  the  [lores,  and 
especially  the  little  intervals  which  each 
excrescence  leaves  between  its  neighbours, 
adds  to  the  natural  yellow  of  boxwood  a  colour 
which  brings  out  the  pattern  which  nature 
has  produced.  Wo  can  use  red,  blue,  or 
green,  or,  even  better,  umber,  which  dues 
but  deepen  the  colour  which  is  natural  to  a 
log  of  boxwood. 

We  shall  give  in  another  place  the  manner 
of  employing  these  stains,  and  in  order  not 
to  lose  by  an  infinity  of  digressions  which 
take  us  away  from  the  main  subject,  it 
suffices  to  say  that  at  our  shop  all  these 
stains  can  be  had  in  bottles  ready  for  use. 
.  Very  often,  iu  turning  on  a  chuck 
lathe  a  piece  that  is  rather  long  and  slender, 
which  would  b.i  too  weak,  or  if  there  i* 
reason  to  fear  that  the  end  will  not  be  stiff 
enough  to  retain  its  ceutrality,  which  would 
cause  the  tool  to  chatter,  there  must  be 
mode  on  the  end  with  a  point  tool  a  hollow 
centre  in  which  the  point  of  the  poppet  may- 
be placed  ;  but  although  the  poppets  of  the 
polo  lathe  ought  to  be  of  the  same  height  of 
centre  as  the  chuck  lathe,  there  is  generally 

lighter  and  more  convenient  one  supplied 
than  those  in  common  use.  This  is  nothing 
more  than  the  boring  collar,  to  which  a 
piece  of  wood  is  added,  through  the  thickness 
of  which  passes  a  pointed  screw  that  can  be 
advanced  or  withdrawn  at  pleasure.  Iu  this 
way  one  poppet  is  made  to  serve  instead  of  a 


number,  which  are  only  in  the  way,  and 
there  is  a  capability  of  varying  to  some 
extent  the    height    of    centre  according  to 

Sjiiit  Poppet*  with  Movable  Wedgei 
to  tiappvrl  Long  and  Slender  Work. — 
There  should  always  be  provided  two  or 
three  poppets  fitted  to  hold  wedges  at  the 
height  necessary  to  support  work  while  it  is 
beiug  turned,  and  the  following  is  the  way 
in  which  these  poppets  ought  to  bo  made. 
They  do  not  resemble  those  already  described. 
Fig.  K  represents  the  poppet.  It  is  slotted 
nearly  its  entire  length  to  the  thickness  of  the 
wedge,  which  is  four  or  five  lines.  A  wooden 
screw  with  a  large  head  passes  through  its 
thickness.  The  part  n  contains  the  screw, 
and  the  part  b  a  smooth  hole  of  the  external 
diameter  of  the  screw.  It  can  be  seen  by 
inspecting  tbe  figure  that  when  the  screw  is 
turned  the  two  jaws  will  be  brought  together, 
or  separated  the  one  from  the  other,  and 
press  against  the  wedge  Fig.  L,  in  which  it  a 
notch  which  holds  tho  piece  that  is  being 
turned.  In  Fig.  M  is  represented  the  same 
poppet  soeninprofileand  the  wedge  in  position. 
There  can  bo  placed  along  the  length  of  tbe 
work  two  or  three  poppets  of  a  similar 
:haracter,  as  need  may  require.  On  inspec- 
tion of  the  figure  our  readers  will  perhaps 
magioe  that  the  poppet  can  only  be  fixed  to 
the  lathe-bed  by  a  wedge,  and  recalling  what 
wc  have  said  as  to  the  inconvenience  of  this 
method  employed  by  turners  in  common 
work — as,  for  instance,  tbe  noise  and  shaking 
of  the  floor — they  will  bo  surprised  at  our 
proposing  it ;  bat  there  is  another  plan  of 
fixing  the  poppet  to  the  lathe-bed  Itss  secure, 
indeed,  than  the  wedge,  but  which  suffices, 
because  it  does  not  have  to  meet  a  great  strain. 
A  key  has  to  be  made  (Fig.  X,  a  and  b),  of  a 
thickness  suitable  to  the  'mortise  it  has  to 
and  about  a  foot  long,  having  a  head 
.  end,  in  the  middle  (of  its  width)  in 
the  face  of  which  is  a  hole  tapped  to  take  a 
wrew  of  about  au  inch  in  size.  On  tho  top 
jf  this  key  is  a  sole-plate  of  sound  wood  of 
;ho  sanio  form  as  the  key,  and  fixed  to  in  at 
its  straight  edge  by  means  of  some  wire  nails. 
This  sole-plate  takes  the  place  of  a  washer. 

The  key  is  placed  in  the  mortise  of  tho 
poppet,  the  screw  is  turned  which  presses 
against  the  sole-plate,  which  bears  against 
the  bod  of  the  lathe,  and  at  the  same 
les  the  key  to  descend,  and  in  this 
way  the  poppet  will  become  fixed  without  any 

or  strain.    This  plan  is  a  very  good  one 

for  poppets  of  centre  lathes  if  large 
i  are  not  to  be  turned  ;  much  more'  is 
it  advantageous  merely  for  fixing  back-stay 
poppets.  Care  must  be  taken  to  leave  plenty 
of  wood  at  the  tail  end  of  the  poppet  below 
the  slot,  to  enable  it  to  resist  the  force  of  the 
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■crew  as  well  as  the  motion  of  the  jaws' 
which  tend  to  split  the  wood. 
To  Turn  a  Bait 

Previously  to  speaking  of  works  that  are 
rather  complicated,  it  appears  to  mi  proper  to 
teach  how  to  make  certain  things  which, 
although  very  simple,  present  certain  diffi- 
culties which  try  the  sk  ill  of  an  amateur,  and 
wc  begin  with  a  ball.  A  ball,  colled  in 
geometry  a  sphere,  is  a  solid  formed  by  the 
revolution  of  a  semicircle  about  a  right  line 
which  is  called  the  axis,  and  of  which  the 
centre  situated  at  the  middle  of  this  line  is 
equidistant  from  all  points  of  the  surface. 
We  advise  that  this  ball  be  made  at  first  of 
some  hard  wood,  such  aa  box,  before 
attempting  it  in  ivory. 

A  cylinder  is  to  be  turned  in  the  chnck- 
lnthe,  which  is  to  have  for  its  diameter  that 
which  is  to  be  given  to  the  ball.  It  is  to  be 
dressed  at  the  end  truly  level,  and  accurately 
at  right  angles.  Then,  having  determined  its 
total  length  by  marking  it  with  a  point  tool, 
inch  length  being  equal  to  its  diameter,  it 


finish  this  face  by  putting  the  piece  either  in 
on  ordinary  chuck,  or  in  a  spring  one. 
Measurement  must  be  taken  by  calipers  as  to 
whether  the  total  length  is  equal  to  the  dia- 
meter of  the  cylinder.  It  is  necessary,  in 
order  to  carry  out  these  operations,  to  be 
capable  of  patting  work  back  into  the  lathe 
accurately  and  with  truth.  In  the  middle  of 
its  length  a  very  fine  mirk  is  to  be  made 
with  a  point  tool  or  pencil,  to  serve  in  the 
following  operation. 

A  chuck  most  be  hollowed  oat  so  that  the 
cylinder  may  enter  it  crosswise— that  is  to 
say,  its  length  is  to  be  placed  across  it;  but 
core  muEt  be  token  that  half  of  the  cylinder 
shall  be  outside  the  chuck,  and  further,  that 
it  be  placed  quite  straight.  To  test  this,  a 
point  tool  is  to  be  presented  to  the  extre- 
mities, and  examination  made  whether  it 
touches  them  equally.  The  tool  is  then  to 
be  presented  to  the  mark  of  the  point  tool 
or  pencil,  of  which  we  have  just  spoken,  and 
if  the  cylinder  is  quite  straight  in  the  chuck, 
it  should  only  make  a  dot.  If,  on,  the  con- 
trary, it  traces  a  small  circle  eccentric  to  this 
line,  the  cylinder  is  not  accurately  placed, 
and  the  ball  resulting  from  this  operation 
would  not  be  a  sphere,  but  a  spheroid, 
Battened  at  the  poles. 

All  that  part  which  forms  the  angle  must 
be  worked  off  very  gently,  and  after  the 
angles  are  removed,  the  work  must  be  car- 
ried on  with  a  chisel  which  cuts  keenly, 
until  the  circle  traced  on  the  middle  of  the 
cylinder  is  reached.  This  operation  is  an 
exceedingly  delicate  one ;  it  must  not  be 
carried  more  deeply  in  one  part  than  another, 
and  it  is  for  that  reason  we  recommended 
the  making  a  very  fine  line  with  the  point 
tool  or  pencil.  After  the  work  has  been 
evenly  done  throughout,  the  piece  is  to  be 
removed  from  the  lathe,  and  it  will  have  the 
form  of  a  hemisphere  upon  a  plane,  which  is 
the  half  of  the  cylinder.  Another  chuck 
must  be  hollowed  out  in  such  a  manner  that 
the  half-ball  will  enter  tightly,  and  that  the 
straight  remaining  part  of  the  cylinder  shall 
rest  upon  the  face  of  the  chuck,  which  most 
have  been  trued  up  for  this  very  purpose.  In 
order  to  fix  it  without  driving,  a  drop  or  two 
may  be  placed  between  the  chuck  and  the 
remaining  angles.  The  same  operation  is  to 
be  carried  on  upon  this  part  as  on  the  pre- 
ceding one,  and  if  the  work  has  been  well 
done  the  ball  should  prove  to  be  a  true 
sphere. 

We  have  directed  to  place  the  cylinder  In 
the  chuck  by  its  four  angles.  This  method 
causes  certain  difficulties  in  securing  it  firmly, 
since  the  shock  caused  by  the  tool  in  removing 
these  angles  shakes  the  piece  which,  as  it  is 
only  feebly  held,  easily  escapes  from  the 
chuck.  We  will,  therefore,  give  the  meaps 
of  remedying  this  defect.  f?totla 


The  lines  dotted  is  Fig.  0  represent  the 
cylinder  turned  as  we  have  described.  The 
Hue  a  lightly  traced  is  the  middle  of  the 
cylinder,  the  lines  do  are  the  ends  out  at 
rigbt  angles,  the  lines  c  c  divide  the  cylinder 
lengthwise  into  four  equal  parts.  Concentric 
circles  d  are  to  be  traced  on  the  ends  or 
extremities  at  the  same  distance  from  the 
angles  as  the  lines  e  c,  all  the  material 
between  the  lines  e  and  d  is  to  be  removed, 
and  after  the  angles  have  been  thus  lowered, 
the  work  will  appear  as  two  truncated  cones 
applied  to  the  ends  of  a  cylinder.  In  this 
way  the  points  of  contact  with  the  chuck  are 
doubled,  and  it  becomes  far  more  easy  to 
turn  it,  owing  to  the  disappearance  of  the 
angles,  which  cause  the  snooks,  and  often 
cam  e  splintering.  We  advise,  in  the  carrying 
out  of  this  work,  always  to  attack  the  wood 
from  the  centre  towards  the  extremities.  In 
this  way  the  cot  will  be  more  uniform,  and 
there  will  be  no  fear  of  chipping  it. 

0.  J.  L. 


COHBIHBD  SPANNEB  AND  PLIEBS. 

THE  combined  spanner  and  pliers  illustrated 
in  the  figure  annexed  forms  the  subject 
of  a  patent  granted  to  Mr.  8.  Snell  and  Mr. 


A.  W,  Sanderson,  of  Birmingham,  the  object 
being1  to  combine  in  one  instrument  an  "all- 
nut  "  spanner  and  a  pair  of  pliers,  the  latter 
having  either  plain,  gas,  nipping,  or  cutting 
jaws.  The  invention  oonsists  in  making  the 
-;.  :  iner  in  two  ports,  divided  longitudinally 
about  its  middle,  and  jointed  near  its  upper 
end,  while  its  lower  end,  when  the  instru- 
ment is  in  use  as  a  spanner  is  secured 
by  a  jointed  loop  or  Other  like  fastener. 
Thus  the  combined  instrument  is  separated  or 
divided  down  its  middle,  from  its  lower  end  to 
near  its  upper  jointed  end.  That  part  of  the 
instrument  which  is  disposed  above  the  joint 
pin,  forms  plier,  or  other  like  jaws,  which  may 
be  either  for  cutting,  gripping,  or  wrenching. 
The  joint  is  made  like  that  of  an  ordinary  pair 
of  pliers,  cranked  to  the  reverse  side  of  its 
handle  port.  The  lower  halves  of  the  instru- 
ment (when  used  as  a  pair  of  pliers)  form  the 
handle,  while  the  upper  parte  constitute  the 
jaws  ;  and  by  the  crossing  of  the  upper  parts, 
the  jaws  are  made  to  lie  on  the  reverse  tides  to 
the  handles,  to  which  they  ore  connected.  To 
■ .  ■■■  the  apparatus  or  instrument  as  a  pair  of 
'  "•  or  as  a  wrench,  remove  the  loop  from 
.iTEMSa 6$  *n&  ol  Qua  aide,  then  open  out  the 


spanner,  close  the  lower  divided  pa 
bring  the  inside  faces  into  junta  p 
we  have  a  flat  bar,  with  varying  sid 
running  longitudinally  from  near 
the  lower  part.  The  jointed  halves 
together  by  the  loop,  as  show 
represents  the  tool  in  front  elei 
Fig.  2  is  an  underside  view  of 
a  a  is  the  handle  and  spanner  pi 
when  closed,  forme  an  all-nut  spa 
hexagonal-shaped  holes  a',  for  told 
sized  nnto,  when  the  combined  aj 
required  to  be  used  as  a  spanner, 
handle  parts,  or  arms  a  a,  are  kc; 
cloned  positions  by  a  jointed  loop 
jointed  at  i",  and  having  a  hole  f 
which  takes  upon  a  corresponding 
tended  end  a'  of  the  opposite  half, 
jaws  of  the  plier  part,  which  are  ex 
the  half -handle  parts,  and  which  par 
nected  together  by  a  joint  pin  d.  Tii 
a'  of  the  plier  parts  with  the  spanne 
parts  are  respectively  provided  wil 
notches  e  for  the  cutting  or  shearing 


PAPER  BOTTLES. 


THE  following  description  of  s 
making  paper  bottles  and  ba 
has  been  patented  by  Mr.  G.  A.  1 
Billiter-square,  E.G.,  may  interest  c 
and  be  of  some  service  to  the  querist 
on  p.  *87  about  makers  ot  vessels  in 
invention  relates  to  the  mannfactur 
and  boxes  of  paper,  and  to  the  coatii 
'  ant  thereof  with  inodorous  id 
them  impervious  to  oils  or  ot 
tanoea  for  which  they  may  b 
The  main  object  is  the  mannfactun 
gated  paper  bottles  or  boxes  coatee 
wise  treated  with  inodorous  substani 
bottles  and  boxes  are  made  by  fonnii 
or  tubular  body  from  a  sheet  a 
rolling  (the  number  of  convoluti 
varied  according  to  the  desired  sti 
thickness  of  the  bottle  or  box),  and  : 
an  end-piece,  or  end-pieces,  in  the 
tubular  body.  In  making  bottles,  o: 
end-pieces  is  formed  with  a  suitab 
for  the  introduction  into  the  bottle  o 
or  other  substance  which  it  is  to  cc 
making  the  paper  boxes,  a  bottom 
the  hollow  or  tubular  body  and  a  lid 
made  for  the  top  thereof.  Sometim 
thread  is  formed  in  or  upon  one  i 
tubular  body  and  a  screw-cap  or  sct 
which  fits  into  or  upon  the  screw-th. 
thereof  ia  provided.  The  bottles  or 
made  with  corrugations  extending  ei 
tudinally,  circumferential ly,  or  spi 
the  bottle  or  box  may  be  corrugate! 
to  end,  or  only  partially  throughout 
of  the  same,  leaving  the  ends  smooih 
rugated.  Bottles  or  boxes  having  loi 
corrugations  extending  from  end  to  t 
con  be  made  by  means  of  a  machine 
with  a  corrugated  mandrel  upon  i 
paper  is  rolled  and  a  corresponding  o 
roller  between  which  and  the  mi 
paper  is  passed.  These  bottles  and  I 
moreover,  be  made  in  series— that  i> 
long  corrugated  hollow  cylinder  or 
be  made  and  out  into  lengths  or  piece 
several  bodies  of  bottles  or  boxes.  Tb 
the  bottles  or  boxes  are  made  by  msu 
ting  dies  of  such  form  that  they  *£ 
the  requisite  shape  or  configuration  U> 
so  that  the  latter  will  fit  thecorrorW 
In  making  bottles  or  boxes  with  ear 
extending  circumferentially  or  spiral. 
the  same,  or  extending  longiwdin 
partially  throughout  the  length  of 
or  box,  an  expansible  mandrel  of  tin 
shape  is  employed  in  combination  ■ 
of  corresponding  shape.  When  the 
box  is  completed,  it  Is  coated  Ot 
treated  with  pitch,  paraffin,  or  otoe 
material  which  is  capable  of  read 
bottle  or  box  impervious  to  water,  oi 
liquids  or  substances,  and  whiek  i 
odorous  should,  when  the  bottle  or  t< 
used  for  containing  food,  he  dtodotu 
well  known  or  suitable  manner.  A' 
light  vessel  is  thus  pradaaed  1«  ■ 
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and  ether  substances,  and  one  which 
la  to  breakage  and  which  will  not  affect 
Eccted  by  the  contents  thereof. 


?ER'S    SLIDB-VALVE    INDI 
CATOE. 

invention  which  has  been  patented  by 
Dr.  W.  Cooper,  consulting  engineer,  of 

Chambers,  Newcastls-on-Tyno,  is  in- 
to furnish  engineers,  managers,  and  all 
ed  in  the  economical  use  of  steam  with 
i  of  readily  and  acourately  ascertaining 
tion  and  action  of  a  slide-valve,  and 
abling  them  to  see,  at  a  glance,  as  it 
le  distribution  of  the  steam  in  any  exist- 
ina,  ob  the  apparatus  can  be  usedforall 
Ivea  driven  the  ordinary  way.    By  its 

motion  of  the  slide-valve  in  relation  to 
am  and  eihanst  ports  is,  in  a  few 
t  shown  clearly  in  every  position, 
r  the  valve  is  coupled  direct  to  the 
ic  rod,  or  by  levers,  or  by  link  motion, 
strument  is  bo  arranged  that  the  con- 
-rod  of  the  engine  may  vary  from  !  j  to 
m'  length,  and  it  will  be  of  much  use  in 
g  tbe  designer  to  get  out  a  slide-valve 
lapted  to  any  given  engine.  Thus 
a  slide-valve  indicator  will  show  how 
s  piston  has  travelled  when  steam 
i  full  open ;  the  amount  of  port 
p,  and  (if  there  is  a  link  motion) 
,rying  amount  with  different  grades 
ansion ;  the  point  in  the  stroke  at 
,he  valve  closes  and  expansion  begins. 
o  the  point  when  the  exhaust  opens ; 
rtion  of  the   stroke  completed   under 


expansion ;  the  point  when  compression  begi 
and  the  portion  of  the  stroke  performed  against 
the  compressed  steam.  It  also  shows  how 
much  tbe  steam  port  opens  by  lead  before  the 
piston  has  completed  its  stroke  and  compression 
ceases,  and  what  portion  of  the  stroke  is  per- 
formed against  the  steam  admitted  by  lead. 
Thus,  in  designing  a  slide-valve,  the  point  of 
cut-off,  lead,  and  stroke  of  valve  being  given, 
the  instrument  will  show  at  onoe  the  lap 
required  ;  or  if  the  lap  is  known,  the  stroke  of 
tbe  valve  will  be  indicated  at  once  i  so  that 
with  such  data  all  the  information  necessary 
for  the  designer  can  be  found  in  a  few  seconds 
with  absolute  certainty  and  for  any  length  of 
connecting-rod.  The  instrument  also  enables 
the  designer  to  compare  the  action  of  one  valve 
with  that  of  another,  and  therefore  to  choose 
tbe  one  beet  suited  to  his  purpose.  The  patentee 
has  issued  a  pamphlet  with  diagrams  describing 
the  instrument  and  its  capabilities  in  detail ; 
but  it  will  be  sufficient  if  we  explain  it  with 
the  help  of  tbe  annexed  illustration,  which  is 
about  one-fourth  real  size  of  the  apparatus. 

A  A  is  the  frame  carrying  the  moving  parts. 
B  is  a  long  slot  in  which  slides  the  block  C, 
corresponding  to  the  piston  of  an  ordinary 
engine.  D  is  a  small  slot  parallel  with  tbe  long 
slot  B,  and  graduated  on  one  side,  giving  various 
lengths  of  connecting-rod  relative  to  the  length 
of  the  stroke.  E  is  an  adjustable  graduated 
scale,  on  which  may  be  read  off  the  various 
positions  of  the  piston  C,  either  on  the  in  or 
out  stroke.  F  is  a  swivel  ooupling  for  fixing 
any  length  of  connecting-rod  in  relation  to  the 
stroke  of  the  engine.  H  is  a  orank  pin  for 
giving  motion  to  the  connecting-rod,  and  is 
fixed  to   the  bevel-wheel  J,  shown   partly  in 


a  centre  stud  carrying  the) 


t?  works  the  whole  instrument.  There  Ib  a 
centre  slot,  in  whloh  are  placed  BE  transverse 
sliding  plates,  to  indicate  the  lap  and  lead  of 
the  valve,  T  Is  a  sliding  pointer,  adjustable  in 
length  by  a  Bmall  screw,  and  fixed  to  turn  with 
the  orank  ;  it  may  be  set  at  any  angle  to  tba 
crank,  as  required  by  a  milled  nut.    An  ana 

S graduated  in  inches  is  used  for  adjusting  the 
ength  of  the  pointer  T.  To  nse  tbe  instru- 
ment, turn  the  crank  on  to  the  centre, 
either  tbe  top  or  bottom,  then  adjust  the 
squired  length  of  connecting- 
tie  o  ' 
jngth 
and  adjust  tie  piston  to  the  w  _  . 
scale  E.  The  rero  on  this  scale  is  either  at  the 
top  or  bottom,  as  the  crank  i»  cither  on  the  top 
or  bottom  centre,  and  E  is  doubly  marked,  read- 
ing both  up  or  down,  as  the  case  may  require, 
Next  move  the  two  plates  It  B  from  the  centre, 
a  distance  equal  to  the  lap  of  the  valve.  If  ws 
suppose  the  crank  to  be  on  the  bottom  centre, 
then  move  the  pointer  T  across,  and  set  it  to 
half  the  travel  of  the  valve,  and  fix  it  by  ita 
centre  screw  ;  turn  the  bent  point  up  towards 
the  piston  until  it  crosses  tbe  first  edge  of  ths 
lead  plate  R  such  a  distance  as  will  equal  the 
lead  required,  and  fix  it  there  by  the  milled  nut. 
It  will  be  seen  that  the  point  of  the  needle  now 
actually  becomes  tbe  centre  of  an  eccentric, 
and  its  position  with  regard  to  the  orank  is 
the  same.  The  instrument  is  now  ready 
for  taking  the  whole  or  any  of  the  data.  By 
turning  tie  wheel  N.  tbe  needle  moves  from  its 
position  towards  the  top  of  the  circle  which  it 
describes.  When  it  reaches  b  the  valve  is  full 
open,  and  the  distance  from  R  to  end  of  needla 
is  the  opening  the  port  has.  When  the  needle 
reaches  the  edge  of  the  plate  B  at  e,  the  valve 
is  closed,  and  when  .by  continuing  the  motion 
the  needle  reaches  the  centre  line  at  d,  the 
exhaust  (if  the  valve  has  neither  inside  lead  or 
lap)  begins  on  one  aide  and  compression  on  the 
other.  Again,  when  the  needle  reaches  e  com- 
pression ceases,  and  lead  begins  before  the 
crank  is  on  the  oentre.  Finish  the  stroke  bj 
turning  the  wheel  a  little  farther,  bringing 
the  orank  on  the  other  centre.  Tbe  needle  will 
then  be  at  /,  and  the  distance  from /to  the 
edge  e  will  be  the  lead  the  valve  has  at  ths 
other  end.  Continue  the  motion  for  the 
other  stroke,  and  at  each  of  the  points  above- 
named  the  position  of  the  piston  with  regard 
to  the  scale  E  is  to  be  read  off. 


GEARING— XIX. 

HAVIXG  desoribed  and  illustrated  the 
principles  upon  whioh  gear-wheels  are 
constructed,  I  now  purpose  explaining  the 
practice  of  their  manufacture,  both  as  regards 
cast  gears  and  cut  gears.  The  teeth  of  the 
larger  wheels  are  almost  invariably  made  by 
casting,  those  of  the  smaller  are  either  cut 
from  solid  blanks  or  else  cast  from  cut  metal 
patterns.  It  will  be  necessary  to  preface  what 
I  have  to  say  on  these  matters  by  a  few  re- 
marks on  diametrical  pitches,  and  on  the  sub- 
ject of  interchangeable  or  standard  gears. 

Diametrical  Pitch. 

The  relations  of  diameter  and  circumferenoe 
derived  from  circumferential  pitch  were  fully 
explained  in  Vol.  XLVI.  p.  384,  that  being  the 
system  employed  in  cast  gears.  The  system  of 
what  is  called  diametral, or  diametrical,  pitches 
in  one  which,  though  not  of  any  practical  ser- 
vice for  cast  gears  made  from  patterns  or  by 
machine,  is  eminently  convenient  for  those  of 
fine  pitch  cut  from  blanks,  and  is  the  one 
therefore  commonly  employed  for  these.  The 
principle  ia  termed  the  "Manchester  prin- 
ciple." All  change-wbeela  and  wheels  of  small 
pitch  made  in  sets  on  this  principle  are  deno- 
minated by  their  diametral  pitches,  as  "  2 
pitch,"  "  4  pitch,"  ke. 

The  baais  of  the  system  is  as  follows :— The 
ratio  of  diameter  to  circumference  is  repre- 
sented by  a-jlflj  =  -3183.  That  U,  "3163  re- 
presents the  diameter  of  a  circle  whose eircum. 
ferenoe  is  one  or  unity.  Consequently,  if  a 
circular  pitch  is  represented  by  1,  that  which 
we  term  a  diametral  pitch  is  represented  by 
3183.    Hence,  if  there  are  CO  teeth  of  liu.  oil- 
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cumferential  pitch  in  a  wheel,  the  diameter 
will  be  50  x  -3183  -  16-9iS0in.,  and  the 
diametral  pitoh  will  be  one-fiftieth  part  of  this 
diameter,  just  ai  the  circumferential  pitoh  is 
one-fiftieth  part  of  the  circumference.  The 
diameter  of  the  pitch  circle,  therefore,  divided 
by  the  number  of  teeth,  given  the  diametral 
pitch ;  or,  in  other  words,  the  pitch  is  denoted  by 
the  number  of  teeth  in  each  i*rh  of  the  dia- 
meter of  the  pitch  circle,  the  denominator  of 
the. fraction  being  synonymous  with  the  pitch  : 
tbnsjin.  diameter  pitoh  would  be  called  4  pitch. 

In  these  wheels  it  is  more  desirable  that  the 
diameters  should  be  even  numbers,  than  that 
the  circumferential  pitches  should  be  even,  an 
is  the  case  with  oast  wheels.  Hence,  the 
diametral  pitches  are  "  2,"  "  4,"  "  8,"  &c.,  re- 
presenting respectively  i,  I,  jth  divisions  of 
the  inch,  or  2,  4,  8  teeth  per  diametral  inch. 
Then,  while  the  diameters  of  the  wheels  are 
represented  by  even  numbers,  the  circum- 
ferential pitches,  being  in  the  proportions  of 
3*1416,  are  not  even,  but  irrational  numbers, 
which  in  these  gears  is  a  matter  of  no  conse- 
quence. In  oast  gears,  on  the  other  hand,  it 
would  be  verj  inconvenient  to  have  fractional 
dimensions  in  the  circular  pitches. 

By  the  use  of  diametral  pitoh,  calculation 
is  simplified,  thus  :— The  diameter  of  pitch 
circle  multiplied  by  diametral  pitoh  equals  the 
number  of  teeth  in  the  wheel.  A  wheel  of  4 
pitch,  Gin.  diameter  would  have  li  x  4  =  24 
teeth.  The  number  of  teeth  divided  by  the 
diameter  gives  the  diametral  pitch,  as  2i  ^— 

Again,  giving  determinate  proportional  values 
to  the  tooth  lengths,  the  system  of  diametral 
pitches  affords  a  ready  means  of  deforming  tha 
exact  sizes  of  wheel  blanks.  The  diameter  of 
a  blank  is  obtained  at  once  by  adding  twice  the 
length  of  addendum  or  distance  from  pitch- 
line  to  point  to  the  pitoh  diameter.  If  this 
diatanoa  is  taken  as  equal  to  one  diametral 
pitch,  which  is  a  good  proportion,  very  nearly 
corresponding  with  the  5}-15ths  of  Art.  V.,  the 
work  is  simplified,  and  the  total  diameter  of 
blank  then  equal  the  number  of  teith,  multi- 
plied by  the  diameter  pitch,  plus  two  diameter 
pitches. 

The  following  table,  oonvenient  for  reference, 


pitches,  it  will  be  noted,  are  all  fractions,  and 
diametral  pitches  would  be  fractional  also  if 
based  on  even  circumferential  pitches. 
Table  of  Diametrical  and  Cihcum- 
l.  Pitch  SB. 


take  a  large  circle  for  a  wheel  of  large 
diameter,  we  shall  find  that  it  will  make  the 
points  of  a  small  pinion  too  broad,  and  the  roots 
too  narrow.  The  rule  is,  therefore,  to  make  the 
generating  circle  equal  in  diameter  to  the 
radius  of  the  pinion  which  is  taken  as  the  bale 
of  a  set,  that  is,  in  every  case,  the  smallest. 
We  have  seen  (Art.  III.  Vol.  XL VI.  p.  247),  that 
such  a  circle  gives  radial  flanks.  The  smallest 
pinion  is  usually  taken  as  one  of  11  or  12  teeth, 
i  cost  gears,  and  15  or  16  in  cut  gears.  Then, 
any  pinions  with  a  leas  number  of  teeth,  wonld 
'  ivo  undercut  and  convex  flanks. 

Having  once  decided  to  adopt  a  uniform  size 
■  f  describing  circle  for  all  wheelo  of  the  same 
itch,  the  labour  of  cutting  templets  for  every 
■itch  circle  may  be  avoided  by  the  nse  of  the 
nstrument  invented  by  Prof.  Willis,  and  called, 
from  its  nse,  the  (Jdontograph.  Upon  this  in- 
tr anient  suitable  radii  for  all  ordinary  runn- 
ers of  teeth  are  given,  and  the  edge  is  sloped 
a  such  a  manner  that  when  laid  in  certain 
definite  positions  relatively  to  the  pitoh  and 
pitch  Line  of  the  wheel,  the  positions  of  the 
lentres  of  the  radii  are  also  indicated.  The 
description  of  tbia  instrument,  together  with 
the  principle  on  which  it  is  based,  will  occupy 
the  next  article.  J.  H. 
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Interohaug-eable  Gears. 

In  a  previous  article  we  saw  that  it  is  pc 

sible  to  impart  almost  any  profile  outlines 

the  teeth  of  oycloidal  gears  by  a  selection  of 

C tenting  airoles  of  suitable  sixes.  Bearing 
mind  the  fact  that  in  order  to  mutual  gear  a 
constant  sise  of  describing  circle  should  be 
used,  and  taking  the  conditions  of  manufacture 
into  account,  we  see  that  variation  in  the 

of  circles,  however  convenient  in  special  c , 

is  inadmissible  for  general  work,  in  which  all 
the  wheels  of  a  manufacturer's  set  should  gear 
equally  well  with  one  another.  This  applies 
both  to  oast  and  to  out  gears,  and  the  necessary 
conditions  can  only  be  secured  by  selecting  a 
constant  siis  of  rolling  circle,  both  far  flanks 
and  faces,  and  one  also  chosen  with  reference 
to  the  smallest  wheel  of  a  set.  For  if  we  take 
a  small  generating  circle  with  which  to  strike 
the  Banks  and  faces  of  a  small  pinion  of  10  or 
12  teeth— one,  say,  that  shall  make  strong  roots, 
we  shall  find  that  it  will  be  quite  unsuitable  for 
a  large  wheel,  inasmuch  as  it  makes  its  points 
narrow,  and  its  roots  very  wide,  causing  muoh 
obliquity  of  pressure.     If,  on  the  other  hand, 


np,  the  balloon  rapidly  descends  until 


KITH   BALLOONS    AND    KITS 

TANDEMS. 

TUB  ehief  obstacle  to  the  general  nse  of  captiv* 
balloons  hitherto  ha*  been  their  extreme 
eositivencsa,  and  liability  to  damage  by  the  action 
!  wind.  It  is  with  a  view  to  remedy  these  defects, 
id  at  the  same  time  to  gain  extra  lifting  power 
j  converting  an  enemy  into  a  friend,  that  I  have 
:»n  led  tu  construat  the  kite  bulletin. 
The  principal  defeats  which  captive  balloons 
splay  under  tbs  lotion  of  wind  are — 
(I)  Depression  and  vertical  osoillation. 


,r3j  KotL 

(a)  Jerking  sad  u 


a  tbtii 


f  days  , 

(6)  Danger  uf  balloon  fabric  being  destroyed  by 
sudden  gust. 

On  the  uther  hand,  when  the  balloon  is  fastened 
n  to  the  hick  of  a  sate  in  the  manner  I  have  pro- 
posed in  my  patented  design,  not  only 


[.feci 


Urge  t 


died,  but  s< 


(A)   T. 
balk  on  c. 


lositive  ad  vantages 
■iiedai  follows:  — 

raise  the  ume  weight  a  smaller 
be  employed,  since,  if  the  balloon  be 
'  sheltered  and  attached  to  the  kite,  the 
itiun  gives  us  nearly  the  sum  total  of  the 
lifting  powers  of  both  the  balloon  and  the  kite  ; 
while  by  being  plaoed  in  the  rear  of  the  kite 
the  balloon  fabric    is  alwayi  sheltered  from  the 

(ii)  When  being  hauled  in,  the  combination, 
instead  of  descending  towards  the  earth,  tends  to 
rise  by  virtue  of  the  iueroosed  lift  of  the  kite. 

(C)  Tbs  aeronaut,  by  manipulation  of  the 
strings  of  the  kite,  can  alter  his  elevation  at  will, 
without  being  hauled  in  or  let  up  from  below. 

(D)  The  increased  steadiness  allows  him  to 
make  observations  with  greater  ease. 

(K)  Observations  can  be  mode  at  sea  between 
■hip*  or  on  eipoeed  coasts,  where  at  present  captive 
balloons  can  hardly  be  employed  at  all. 

(F)  A  greater  altitude  e«u  be  attained,  since  the 
velocity  of  the  wind  ia  always  found  to  increase 
with  the  height  sbuve  the  surface,  the  general  law 
dednaed  (from  a  number  of  observations,  the 
results  of  which  have  been  published  in  the  British 
Association  Reports  fur  1384-5)  by  the  present 
writer  being- 


I- 7=5 


for  heights  above  400ft.  above  sea  level. 
I  propose  in  the  present  papei 
(«)  To    give    an    account  of 


self. 


kit*  balloon 


J  fore. 


■qnal  to  the 


resolved  normal  to  the  dirt 
u  the  position  of  temporary  equilibria 
nost  favourable  hypothesis,  this  pressi 
o  half  that  which  would  be  encounters 
urface  equal  to  that  of  a  diamel 
placed  normal  to  the  wind,  so  that  U 
10ft.  in  diameter  the  wind  presort 
ual  to  1761b.  in  a  14-mile  wind,  and 
mile  wind,  and  ihia  pressure  would 
noting  so  as  to  drive  the  balloon  d 
because  the  balloon  wonld  be  f aiteneda 
extremity. 

"Sow,  if  we  take  thj  capacity  of  sue! 
I3,500cit.,  audits  ascensional  power 
ighly(wi ^ - 


t  20  nvleu  an  hoar. 
Beside*  pern 


it  M  miles  an  hour,  audi- 


■pping  as  it  increases,  sod  ri 

t  lulls,  so  that  there  Mums 

□sttfe  between  the  wind  atd  balloon,  afti 

complete  defeat  of  the  latu 

igleuient  in  trees  and  oilier  t 

projections.    The   other   day   tbu  behi 

balloons  was  forcibly  preienttd  tomynu: 

i  experiment  at  Lideing,  in  whiih  llij« 

;  up  two  captive  balloons,  tandem,  us  : 

.eries  of  running  inetantograpbi  of  to 
passed  over.  The  balloons  went  opau 
id  all  seemed  very  satisfactory  nnul 
hie  hod  been  runout  and  the  winder  la: 
ipidly  sank,  and  the  am 

table  tott1 


nocked  a) 


.o  he  thought  it 


■e  all  si 


luftl 


During  oil  this 
which  I  had  mode  for  Air.  Brie 

steadily  at  one  level,  and  won 
whole  business  vastly  better  ou 
down  when  checked. 

(2)  The  jerking  or  longitudinal  c-tcilli 
balloon  ia  another  great  drawback  ;■ 
ballooning,  especially  in  the  one  of  sm 
Whenever  the  wind  blows  in  guts,  we 
qnently  the  case  in  certain  winds  ail 
earth,  the  balloon,  by  reason  of  the  oppo 


end  of  its  te 


.ally  r 


ig  a  loll,  until 


a  dangerous 


ili)  To  exhibit,  the  defects  of   the  ordinary 
live  balloon. 

(7 )  To  show  how  they  are  remedied  by  the  kite 
balloon,  and  finally  to  give  some  accounts  of 
pious  kite  experiments,  and   a  plan  for  rai 
instruments    or    men    safely    by    means    of    kite 
tandems,  either  for  scientific  or  military  purposes. 

(a)  Kite  balloon.  The  full  description  is  givin 
In  specification  No.  15,627,  1885. 

(/5)  Then  with  regard  to  the  defsets  of  the  cap- 
tive balloon  when  used  alone. 

(1)  The  most  serioua  of  all  are  the  depression 
and  vertical  oscillation.  The  former  alone  renders 
the  balloon  unless  in  a  wind  of  any  sensible 
itrength,  and  ia  often  very  deceptive,  since,  while- 
the  captive  balloon  is  being  paid  out,  it  rises  like 
a  free  balloon,  and  all  apparently  woes  well.  Ai 
i.aoon,howvMi,u  the  Vina  iachecked  and  tightens 


„.  The  effect  of  this 
nerves  is  moat  destructive,  and 
officer  of  the  Balloon  Corps,  wt 
what  nerve*  are,  told  me  that  ofce 
this  banging  became  insupportabk 
well  known  cumulative  effect. 
Tyndull,  of  walking 
the  Alps. 

(:!]  The  rotation  of  a  balloon  on  hi 
alwuye  been  a  great  source  of  discomfa 
free  and  captive  balloons  ;  but  in  the  in 
not  fail  to  operate  die  advantageously  if  i 
be  used  for  reconnoitring  purposes,  li 
this  case  from  the  fact  that  the  wind 
top  of  the  balloon  to  assume  a  cup-shsp 
from  which  a  moment  of  rotation  re 
round  one  way  and  then  round  the 
slightest  departure  from  symmetry  si 
prodno*  instability  and  motion  round: 
the  balloon. 

(4)  Owing  to  its  fragility,  and  the  tin 
occurrence  of  the  foregoing  drawbacks, 
balloon  can  Only  be  flown  on  a  ib 
number  of  days  per  annum.  Thongs 
able  to  give  accurate  data  on  this  pois 
been  voluntarily  informed  by  ballooaisti 
tive  balloons  cannot  be  flown  sumestfail 
than  four  or  five  days  per  munlh  thruo 
year.  As  soon,  however,  as  I  ventured  tu 
this  foot  in  print  (which  I  certainly  di 
vsut,  since  it  considerably  surprised  a*' 
tive  balloonist  hastened  to  rescus  hii  b" 
disrepute  by  alleging  that  he  had  Wurksd 
successfully  ou  15  days  out  of  ii  in  July 
asserts  to  be  "  bv  no  means  the  cult 
summer  months."  Whether  this  be  tn 
July  Is  certainly  below  tbs  rosso  of  Uh 
very  far  b*low  that  of  the  windiest  QM 
following  figures  show  the  averars  DM 
velocity  of  the  wind  at  Greenwich  fat  1 
Jul;  the  year,  and  the  windiest  month.  H 
velocity  (inilea  per  hoar)  of  wind :  1i*W 
windiest  mouth,  15],  year,  II  also 
the  year  1885  as  on  example,  we  Had 
156  days  at  Greenwich  on  which  the  it 
velocity  during  the  ■. 
under. 


hours  wal  ID 

that  the   average  of  tbs 


Considering 

that  on  mora  than  half  of  thaw  (ti 
proportion  as  my  captive  ballcoaist 
lu  July  when  the  wind  wi  "" 
a  captive  balloon  *■ *■  ■■ 


lavo  beantaiseiwishi 
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in  >  country  wh*ra  tbe  average  wind 
hrougbont  the  year  is  about  10  to  12 
lour  ;  bat  while  in  the  interiors  of  Urge 

tbs  wind  is  leu  tbin  this,  being  on  the 
of  a  lugs  number  at  observations, 
ilude  the  interior:  in  Europe  10  m ilea 
imerica  3  8,  9.AaiaG-5,  W.  IndissG-2,  at 
ins  it  Is  considerably  mure.  For  example, 

it  varies  at  12  cuut  stations  from  11 
Inly  to  19  in  Jaooary  ;  at  Bombay  and 
ler  auait  stations  in  India  from  'J  j  miles 
>ber  to  l'j  miles  in  Jul;,  and  in  the  N. 

ed  from  numerous  observations  at  about 
«r  boar,  varying  from  23  in  summer  to 
iter.  In  such  localities,  therefore,  the 
:  days  on  which  captive  balloons  oonld 
vould  be  considerably  lees  than  in  pisses 
nland.  Fur  military  manoeuvring  near 
or  for  coast  and  naval  purposes,  then,  it 
is  that  captive  balloons,  as  at  present 
nil  be  almost  useless,  except  on  one  or 
d  days. 

hupe  to  show  subsequently  that  by  the 
of  the  kite  attachment  in  moderate 
ind  the  substitution  of  the  kite  by  iteslf 
lluun  in  higher  winds,  observation*  could 
i  such  localities  with  success  snd  safety. 
i  possibility  of  the  wind  acting  destrue- 
the  fabric  of  a  balloon,  especially  in  a 
ist,  is,  I  imagine,  an  element  of  soma  im- 
At  all  events.  It  bss  always  been 
■o  the  kits-balloon  that  tbs  jnnotion  of 
ould  expos*  the  latter  to  a  strain  which 
d  it.  If  this  bs  so,  then  there  mast  be 
(ST  of  rupture  taking  place  in  tho  bal- 
s,  either  through  jerking  or  a  sudden 
my  kits-balloon  all  danger  of  rupture  is 
,  by  keeping  the  balloon  as  nearly  as  poe- 
w  the  level  of  the  top  of  the  kite,  and 
irering  one-half  of  its  upper  surface  with 
isteued  to  the  kite,  which  take*  off  the 
1  also  prevents  the  air  from  eddying  into 
t-sbsped  space  between  the  plane  of  the 
the  sphere  of  tbe  balloon, 
idcriug  tbe  sdTantigea  introdnoed  by  thi 
ion  of  the  kite  sad  ballooti,  I  shall  first 
;Uy  allude  to  the  way  in  which 
w backs  to  tbs  captive  balloon  i 

s  addition  of  the  kits  almost  entirely 
depression  and  vertical  oscillation  in  a 
ice  tbs  balloon  and  kite  are  oppositely 
ind  while  a  lull  tends  to  reduce  the  nearly 

of  the  balloon  to  assert  itself,  and  thai 
ly  downward  tendency  due  to  the  weight 
e,  which  in  any  case  is  relatively  small. 
.her  band,  a  rise  in  the  wind  allows  tbe 

eyond  a  certain  point.     The  addition  of 

C     .._:__■     _._0    gjgntly   tend,   ((|f- 


of  the 


alloon 


invented  by  the  kite  attachment,!. 

always  flies  with  its  face  to  the  wind,  and 
ly  adjusted,  with  its  principal  axis  in  the 
plane  through  the  direction  of  the  wind 
mint  of  attachment  to  tbe  earth. 
king  or  uneven  tension  on  the  cable  it 
vented,  since,  even  during  a  lull,  tbi 
on  the  kite  suffices  to  stretch  tbe  oable  oi 
ytaut.  The  aution  of  the  kite  in  keeping 
taut,  is  well  exemplified  in  a  preliminary 
nt  made  at  the  Tuobridae  Weill  Ui 
the  presence  of  Mr.  Eric  Brace,  on  Jul 
reported  in  A'ufure  of  July  21, 1887.  The 
*  "'   *  experiment  are  exhibited  In  the 


:  table  :- 


1  kite  .    41g 


Height 
attained  i 

6113 


»f  Wire.  I         Weight  of 

balloon alone,2U°     (1)  Wire  41b. 
'Ml'     (*)  Kite  2jlb. 

Raising  power  of  bal- 

loon  with  hydroger 


t  height 

'JGft. 

Greenwich  dur-  -  51b. 

rial,  12  miles  an 

eriment  took  place  in  the  bottom  of  > 
Oft.  above  tbe  sea,  and  surrounded  by  hilli 
iUOft.  Even  wider  these  unfavourable 
snees,  and  with  a  very  rough  imitation  of 
it,  tbe  addition  of  the  kite- 
ted  its  own  weight. 

reaacd   tbe   vertical   height  of    the  com. 
by  Soft. 

itnlsbed  the  tram  of  the  wire  by  IS,* 
hawing  the  existence  of  a  gresUy-inmeaeed 


(4)  Again  with  respect  to  the  number  of  days  on 
which  tbe  combination  can  fly.  We  have  already 
seen  that  the  captive  balloon  alone  cannot  By  on 
more  than  100  days  per  annum,  the  majority  of 
which  moat  bs  during  ths  summer.  Now,  from  a 
seriss  of  observations  which  I  made  with  kites  alone, 
on  the  velocity  of  the  wind  at  different  heights 
above  ths  ground  in  1883-1  5, 1  found  myself  able 
j,  by  means  of  two  kites  spreading  together, 
19sq.fi,,  four  instruments,  each  weighing 
to  height*  varying  from  200  to  1,500ft., 
ds  ranging  from  7  to  30  miles  per  hoar  (at  a 

it  700ft.  above  the  ground— 1 ,200  ft.  sbovesea- 

level),  wbich  corresponded  to  G  and  24  mile*  per 
hour  respectively  at  Greenwich,  200ft.  above  the 
sea.  Now,  since  at  Greenwich  there  are  270  days 
ii  in  wbich  the  wind  is  over  7  miles  per 
indar  20  mile),  it  is  plain  that  if  the  kite* 
to  lift  several  thousand  feet  of  wire  and 
omenta  at  the  former  wind  velocity,  and 
to  fly  safely  at  a  wind  velocity  ten  miles  over  the 
latter,  tbe  kite  onght  to  be  a  material  assistance  to 
tbe  balloon  on  all  these  270  days.  Not  only  so, 
but  if  we  take  the  6fl  days  on  which  the  wind  is 
it  oh'  7  mile*  an  hour  to  be  a  portion  of  those  on 
which  the  captive  balloon  can  fly  alone  during  ths 
ind  subtract  them  from  the  theoretical  100 
represent*  its  maximum  performance,  wi 
.  would  need  the  aid  of  ths  kite  on  no  lest 
133  of  these  270  days. 

n  if  we  extend  the  limit  of  the  balloon  alone 

todays  on  which  the  average  wind  velooity  is  undei 

'.lea  per  hour,  which   is  only  two  miles  lesi 

he  average  for  the  year,  and  we  alio  limit  the 

utility  of  the  combination  to  days  on  which  the 

wind  isless  thsn  an  average  of  15  miles  per  hour, 

still  have  120  days  on  which  the  kite  would  ba 

lecssssry  adjunct  to  the   balloon.     In  sny  ease, 

therefore,  the   addition  of  the   kite  would  more 

lan  double  the  number  of  day*  on  which  ths 

.ptivc  balloon  could  be  flown. 

(6)     Tbe  risk  of  bursting  the    fsbric  of   tbe 

balloon  by  its  exposure  to  sudden  gust*  is  a  matter 

'  icb  I  do  nut  possets  any  personal  knowledge  ; 

have  been  led  to  infer  that  it  is  a  f sat  uf  some 

jinoc  owing  to  tho  avidity  with  which  captive 

balloonist*  seise  upon  anything  which  affords  what 

one  of  tbem  terms  a  "  wind-shield." 

About  three  years  ago  Mr.  C  6.  Spenser, 
wall-known  balloon  manufacturer,  told  me  ha 
long  been  thinking  of  something  to  act  a*  w 
shield,  and  my  idea  of  uniting  tbs  kite  to  th* 
balloon,  which  originated  out  of  a  desire  to  keep  thi 
former  np  in  a  light  wind,  appeared  precisely  ti 
meet  his  desire  to  find  a  shield  as  well  a*  support 
for  the  balloon  in  a  high  wind.  Approaching  the 
matter  from  entirely  different  standpoints,  and 
with  diverse  aims,  ws  found  our  common  focus  in 
the  word  "  kite."  It  Is  also  obvious  that  if  it  were 
not  for  fear  of  the  destructive  action  of  the  wind 
on  ths  fabric,  captive  balloonist*  would  long  ago 
have  availed  themselves  of  tbe  vertical  component 
of  the  wind  by  trying  to  make  the  attachment  to 
tbe  balloon  on  tbs  side  instead  of  below  the  car. 
Tbe  kite  effectively  allows  this  to  be  done  by 
offering  a  steady  plane  inatsel  of  a  rumpling 
curved  surface,  and,  with  the  aid  of  tbe  top  hood, 
prevent*  all  danger  of  tearing  as  long  a*  the 
balloon  is  kept  well  within  the  area  defended  by 
the  kite  shield. 

We  may,  therefore,  consider  that  th*  protection 
afforded  by  the  kite  not  only  lower*  the  risk  of 
bursting,  but  allow*  th*  balloon  to  be  flown  in  a 
wind  which  would  otherwise  jerk  *  good  deal  of 
gas  out  of  it  and  possibly  destroy  it. 

Anotber  point  in  connection  with  man-carry- 
ing ascents  is  the  expense  involved  in  the  con- 
structing and  filling  th*  large  balloons  which 
are  necessary  to  lift  a  man.  Now,  I  think  1  may 
aay  with  some  approximation  to  truth  that  the 
smallest  balloon  whioh  is  used  to  lift  a  single  man 
is  not  le**  than  22ft.  in  diamater,  with  a  capacity 
of  5,600  cubic  feet  of  gas. 

A  16ft.  diameter  balloon,  whose  capacity  equals 
2,100c.ft.,  would  lift  1361b.  leas,  assuming  th* 
elevating  power  of  l,000o.ft.  of  ooal  gas  to 
equal  401b.;  but  a  kite  attached  to  match  it  would, 
in  a  wind  of  a  little  over  20  mile*  an  hour,  lift  this 
1361b.  and  its  own  weight,  which  need  not  exceed 
141b.  In  inch  a  wind,  therefore,  not  only  would 
tbe  balloon  be  able  to  fly,  protected  by  the  kite, 
bat  one  of  half  the  aapacity  would,  with  a  kite  to 
match,  easily  lift  tba  same  weight, 
-dlpnl,  --■■-... -  —  ,<■- 


pressure,     p    > 


r  (Smeaton   and  Howe's 

■leal  formula),  Thi*  is  believed  to  be  inoor- 
snd  in  excess  of  th*  real  pressure ;  bat  since 
the  pressor*  on  large  surfaces  increases  with  the 
periphery  as  well  as  the  area,  I  have  adopted  it  as 
giving  a  fair  maximum  on  thsaasumption  that  the 
pressure  is  statical,  which  for  large  aurfeoes  Is 
-  larer  the  truth  than  the  dynamical  formula. 
The  argle  of  the  kite  to  ths  horizon  is  taken  to 
■  either  30°  or  60°.  For  any  angle  between  these 
raits  the  pressors,  and  therefore  lifting  power, 
would  be  greater,  and  for  4  j-  would  be  j  of  tbe 

Then  a*  to  the  positive  advantage*  which  I  have 
already  summarised. 
(A)  The  experiment  already  referred  toatthe  Tun- 
ridge  Wells  Gasworks  affords  additional  evidence 
i  favour  of  this,  since  the  wire  at  the  lower  end 
rhich  made  an  aigle  of  35°  with  tbe  kite  balloon 
ute ad  of  18'  with  the  balloon  alone,  showed  the 
xiatanco  of  a  great  increase  of  lifting  power. 
'or  signalling  purposes,  by  means  of  the  electric 
ight,  therefore,  it  is  plain  that  a  smaller  balloon 
an  be  need  with  a  kite  to  do  the  same  work  a*  a 
tiger  MM  without;  and  this  applies  pari  pnnuia 
ths  case  of  man-lifting. 

(D)  The  fact  that  when  the  kite  or  kits-balloon 
is  being  hauled  in,  it  tends  to  rise  in  opposition  to 
whsi  happens  in  tbe  esse  of  a  balloon  alone,  it  very 
important,  since  this  defect  in  the  latter  often 
endangers,  not  only  its  appendages,  but  itself  a* 
well,  by  driving  it  into  trees  or  to  the  ground. 

(C)  In  the  event  of  a  kite-balloon  being  em- 
ployed for  man-lifting  purposes  ivith  s  oar  attached, 
it  is  readily  ssen  that  by  attaching  a  pulley  to  one 
of  the  principal  kite  strings  the  occupant  oonld 
vary  ths  angle  of  th*  kite  to  the  wind,  and  tons 


aryin. 


am  omj  au  j  uiu  there  would  be  an  economy  in 
(1)  Balloon  fabric,-  (2)  Gas;  which  in  one  ascent 
would  more  than  equal  the  prime  cost  of  the  kite. 
The  lifting  powers,  exclusive  of  their  own  weights, 
for  kite*  of  th*  following  dimensions  in  different 
wind*  are- 
Wind  Velocity. 


H  Miles    : 


)  Mil**    30  Milts 


18ft.  by  lift.  481b.         901b.         22011 

-  12Gsq.ft, 
27ft.  by  21ft.  831b.        1081b.  485! 

-  280sq.lt. 
Thaisj  sj«  calculated  by  th*  ordinary  formula  foe 


■.^ond  or  descend  through  some  a  insider  able  apace 
at  will.  Tbi*  would  be  a  great  advantage  for 
m  ilitary  purpose*. 

(D)  The  increased  steadiness  of  the  combina- 
tion has  been  attested  by  all  who  have  seen  it  and 
I  attribute  thi*  in  a  great  measure  to  the  addition 
of  the  cup  cone  tail.  For  any  purposes  of  scientific 
observation,  signalling,  reoonnaisssnoe,  or  other 
wise,  this  could  not  fail  to  be  a  distinct  advantage. 

(E)  For  observations  on  board  ship  or  on  coast 
stations,  the  kits-balloon,  aa  I  have  already  shown, 
possesses  distinct  advantages,  sinoe  th*  wind  in 
such  plsoes  is  nearly  always  high.  In  fact,  by  its 
means  I  think  a  system  of  signalling  between  ships 
might  be  started  by  using  Mr.  Brio  Brace's  inge- 
nious electric  trsnslucent  balloon,  and  thus  ships 
might  be  able  to  oommunioat*  with  each  other 
whan  by  th*  oarvniure  of  the  earth  or  Other 
obstacles  they  were  ordinarily  out  of  light  of  eaoh 

To  show  th*  effect  of  height  on  th*  extension  of 
ths  visible  horixon,  itmay  be  noticed  that  while  tf" 
observers,  each  elcvatod  tiOf  t.  above  t' 
only  see  eaoh  other's  signala  up  to  aboi 
signal  hoisted  up  to  ClKlCt.  above  tbe  sea  could  be 
seen  on  the  deck  of  another  vessel  30  miles  off,  and 
from  a  height  up  the  mast  for  a  still  greater  dis- 
tance. It  seams  diffijult  to  ooDoeive  any  better 
wsy  of  raising  signal  light*  to  oommunioate  between 
ships  than  either  by  means  uf  kite-balloon*  or  kite- 
lb')  The  fact  that  th*  velwiity  of  the  wind 
increases  with  ths  height  above  the  aorfaoe  does 
not  seem  to  be  generally  known  as  well  aa  it  ought, 
and  within  tbe  range  of  my  own  experience,  1  find 
tho'vaguest  notions  afloat  regarding  its  amount 
and  constancy. 

The  general  result  of  my  own  observations  on 
this  point  may  be  gathered  from  the  following 
figures,  which  represent  40  set*  of  observation*, 
extending  over  the  three  year*  1883-4-5 1 — 


Mean  upper  and 
lowm  velocities 
in  feet  per  min 


The  result*  of  which  show— (I)  That  the  velocity 
always  increases  with  th*  altitude  j  in  fact,  a  re- 
verse case  has  never  occurred  within  my  experi- 
ence. (2)  That  the  increase  diminish**  in  aregrdar 
manner  with  the  altitude,  rushing  a  nearly  ooo 
atant  terminal  valnewJ-'-1-  v ' '"*  ' 


BMGLIBH  MBOHAKIO  AMD  WORLD  OF  SOTEHOB  i  So  1,219. 


■or 


With  the  exception  of  the  aloud  stratum  bob. 

1,600ft.  and  7,000ft.,  the  formula  with  thli  value 
for  the  exponent  holdi  for  the  average  op  to  the 
cirrus.  Thai  ■  velocity  of  13  mil**  en  nonr  et 
100ft  would  correspond  with  one  of  SI  miles  an 
hour  at  1,100ft ;  end  to  show  that  this  la  praoti- 
esdly  true  from  other  obeervmt  ioni  taken  et  different 
levels,  I  will  here  quote  the  velocities  reoorded  by 
Dr.  W.  Doberok  for  the  wind  at  the  base  and  (op 
of  Victoria  Peak,  Houg  Kong,  for  1884-5-6  j— 


Observatory, 

150ft.  a  bore  Ml 

level. 


Victoria  Pask, 

1,816ft.  above  we 

level. 


The  Telocity  at  the  upper  elation  osloulated  from 
that  at  the  lower  by  my  formula  would  be  26-8 
milea  per  huar,  which  is  only  ■  little  in  excess  of 
the  mean,  end  nearest  what  ii  probably  the  moat 
correct  value  in  1886,  the  observations  only  baring 
been  oommenoed  in  1881. 

Tbeae  observations,  which  I  ooold  eaaity  aupple- 
tnent  by  other!  showing  the  great  increase  every- 
where in  the  velocity  of  the  wind  with  the  altitude, 
— "'  -'loa  perhaps  to  ebow  not  only  the  futility  of 
I  the  velocity  of  the  wind  and  its  e&ect  on 
.  a  from  obiervatiooi  near  the  maud,  but 
the  utility  and  power  which  tbe  addition  of  the 
kit*  world  insure  at  the  higher  levels. 

Dr.  Vetllu,  of  Berlin,  from  obaervationa  of  the 
clouds*  givea  the  following  figures  fox  tbe  velocity 
•f  the  lowest  aloud  etratnm  and  the  wind  at  the 
earth's  surface;— 

Mean  velocity  No.of 
Altitude    in  milea     observe- 
in  feet,    per  hour.      tions. 
Under -do  ad...     1,600      ...      25      ...     1,29! 

Wind Sealevel  ...    IS'fi    ...    4,168 

If  the  lower  velocity  is  taken  to  be  that  at 
IOOf t. ,  my  formula  would  make  the  upper  velocity 

3ual  27  milea  per  hour,  and  the  apparent  motion 
the  olouda  ii  probably  lower  than  that  of  the 
Wind,  I  am  obliged  to  defer  referring  to  the 
aubjaot  of  kite  tandems  through  lack  of  time. 

M.  Douglas  Archibald. 


mithos  07  inserting  and 
securing  crank  pins. 


the    crank- pin    could    be 

ng  Sin.  throw,  and  some- 

That  ii,  in  a  part  of  the 


experiment,  the  pilton,  which  Wea  1  lin.  diameter, 
and  loaded  to  2601b.  to  the  squarsinoh,  would  have 
a  stroke  of  24in. ;  then  it  would  be  changed  to  16in., 
tbeae  ohangei  being  made  a  number  of  times.  It 
will  be  seen  (bat  with  thil  pressure,  whatever 
method  of  eeouriag  tbe  crank-pin  might  be  adopted, 
it  mnat  be  one  which,  when  the  pin  wae  in  place, 
moat  be  practically  unyielding,  and  not  liable  to 
work  loote :  at  tbe  seme  time  it  ahoold  be  one 
whiah   would  allow  of  easy  removal  of  the  pin 
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rgeit  at  the  back  aide.    The  buih  B  waa  also 
bored  taper,  and  turned  on  the  outside  to  lit  the 
taper  hole  in  tbe  crank,  so  aa  to  bring  the  edge  to 
within  about  ^,in.  of  the  front  faoe  of  toe  crank. 
In  fitting  thia  buih,  the  taper  hole  in  tbe  crank 
waa  aoraped  ao  aa  to  inlnra  the  abaolute  truth  of 
arank-pin  In  relation  to  the  shaft.     The  pin  A 
-  i  then  turned  and  fitted  to  the  bush  B,  ao  that 
shoulder  should  be  at  tbe  same  diatanoa  from 
the  edge  of  the  buah  that  the  faoe  of  the  arank 
i» — via.,  lin.    Tbe  bush  was  then  cut  from  end 
end,  so  as  to  give  it  ■  chance  to  expand  or  oon- 
ict,  and  it  thai  became  a  aircnlar  wedge  between 
a  crank  and  the  pin.    The  end  of  the  crank-pin 
fitted  into  the  not  O, oars  being  taken  that  tbe 
thread  ia  a  good  fit.    It  is  batter  not  to  make  pitch 
of  the  thread  too  coarse.    Now  iuaert  the  pin  A, 
and  place  tee    circular  wedge  B  in   at  the  back 
between  the  pin  and  crank,  and  force  it  well  home 
by  meana  of  the  nut,  and  you  have  a  pin  as  rigid 
u  if  it  had  bean  put  in  by  means  of  shrinking,  or 
Eoroed  in  by  hydraulic  pressure,  and  yet  one  easily 
removed   without   injury  either  to  pin  or  orank. 
Fhia  particular  pin  waa  never  subject  to  a  con- 
tinuous teat  in  running;  but  it  showed,  under  a 
rariety  of  trials,  that  it  would  stand  up  to  its 
work  without  fault.    I  believe  that  this  method 
iployed  on  built-up  double  crank  would  be  of 
>at  utility,  especially  where  for  any  cauae  crank- 
is  have  to  be  renewed.— Huston  Journal  of  Com- 


SEYMOUR'S    LATHE    AND    PLANER 
TOOL. 

THE  Capitol  Tool  Company  of  Hartford,  Con- 
necticut,   are    introducing    tbe    tool-holder 
'own  in  the  annexed  engraviaga,  which  explain 
emaelyaa.      Forged     tools    work    satisfactorily 
lOUgh,  but    they  often    require  re-forging,  and 
.at  is  expensive  and  troublesome.     One   of   the 
pacial  points  claimed  for  thia  tool-bolder  is  that 
holda  ordinary  square  or  round  bars  of  steel, 
which  require  no  finishing  or  fitting,  and  that  it 
therefore  requires  the  minimum  expense  in  keep- 
ing up  tbe  cutters.    A  cutter  is  made  by  simply 
breaking  or  cutting  off  the  length  required,  and 
grinding  the  end  to  the  desired  angle,  and  aa  heavy 
and  clean  a  cut  can  be  taken  aa  with  a  solid  tool  of 
the  same  size.    It  will  be  noticed  that  there  are 
V -slots  crossing  eaoh  other  (Figs.  1  and  2),  an 
ngement  which   enables  the  tool   to  be  used 
ir  aide  np,  and  with  tbe  cutter  to  the  right 
.  as  Figs.  3,  4,  e.    The  height  of  the  ontter  .  _ 
the  holder  can  also  be  varied   readily,  and  the 
holder  thus  answers  the  purpose  of  an  elevating 
tool-rest.    Fig.  2  shows  all  the  parts  with  the  bar 
A,  the    aeoariog  not  D,  and    round   am.  squire 
outten  E  and  F.    In  Fig.  6  the  action  of  the  tool 
is  shown  ttmn  tta  tam  at  \Jb»  Viiix- 


NEW  LECTURE  APPARATUS 
MAKING  SULPHURIC  A 
BRIDE.* 

WE  have  lately  designed  a  piece  of  sp[ 
which  exhibits  in  a  most  striking! 
the  oxidation  of  SO„  by  means  of  urj 
presence  of  spongy  platinum,  and  which,  m 
will  be  of  interest  and  use  to  other  lecture 
consists,  as  the  sketch  will  ehow,  of  sn  is 
bell  jar  having  an  aperture  at  each  end;  t) 


.  .  pushed  a  caoMte/w  m 
_  passed  through  its  centra  s  Hi  j* 
wood,  attached  to  the  tipper  end  at  WlBj 
piece  of  moderately  thick  platiDum  "VTJ 
in  its  position  in  the  centre  of  the  jar  jjlg 
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bnbble,  which  Utter  is  tbnt  kept  to  s  uniform 
length,  notwithstanding  changes  In  temperature, 
from  whiob  huc,  by  contraction  and  expansion 
of  the  fluid,  the  sir  babbl*  is  oontlnuslly  being 
more  or  lew  compressed  wd  iM  length  altered. 

I  do  not  know  to  what  extent  the  refinement  of 
curvature  has  been  carried  la  grinding  the  glum, 
but  I  have  seen  them  in  whioh  a  movement  of  the 
babble  from  one  graduation  to  the  other  (whiob. 
were  about  -,'gin.  apart)  indicated  an  elevation  of 
one  eeoond  of  arc,  and,  of  course,  it  WH  eaiy  to 
read  by  estimation  to  half-ieoondi. 

There  is  a  mmonr  iccording  to  whloh  they  hate 
been  ground  to  the  curvstare  of  theearth'ii     * 
bnt  this " 


ough  which  are  pushed  two  glass  tubea 
t  angles  outside,  and  inside  carved  ao 
;e  on  to  tbe  platinum,  aa  shown.  The 
>uage  is  raised  to  a  mod  era  tely  high 
in  a  Bunion  flame,  and  pushed  into 
itreame  of  oxygen  (or  even  air)  and 
xide  are  then  passed  through  their 
ibea ;  inetantly  the  globe  becomes  fillet: 
of  sulphur  trtoxide, 

this  substance  can  be  made  in  every 

if  tin*.     The   experiment  ■-  -"" ' 

tbe  SO.,  be  passed  for  a 
ing  the  oxygen,  or  vice  ctr. 


■  (till  m 
short  t 


POINTS  ABOUT  LBVXLS.* 
many  seem  to  think  that  the  ssnsitivs- 

itid  accuracy  of  a  level  depend  prinoi- 
■he  fluid  with  which  it  is  filled,  those 
.n  interior  fluid  being  sluggish  and 
Vi  u  "--  fiUed  with  something 

as  oan    be    had  s 

sold   to   carpenter! 


Lb.  use 


iy    by    ,. 


i  thi 


'ken  ones,  be . 
straight,  bat  curved, 
lonntiog  it  as  to  bring  the 
'  levelling  —   ' 


exclusively  used  aa  the  fluid 
and  the  better  olass  of  levels. 
>  filled,  snd  tbe  air  which  is 
itutee  the  bubble,  finds  tbe 
n  the  bulb  or  glass,  simply  because 


i  the  a 
tuko  tbe  low. 
ghost  plac 


u  of  gravitation  ei 


What 


•  thi 


.    tbe 


bulb  is,  in  fact, 

ulb  be  mounted  in  the  frame 
:  uppermost,  and  the  babble  of 
liddle  it  simply  Indicates  that 
bulb  have  been  brought  to  an 
the  centre  of  the  earth,  and  if 
glass  ia  so  mounted  in  the 
ids  are  at  an  equal  distance 
f  the  frame  by  which  tbe  leveling 
l.  ..._«.__  __  objoot  upon  which  it 
■  w  uv  iirvi.  As  a  matter  of  fact, 
1  line  it  not  a  straight  line,  but  i> 
which  is   everywhere  equidistant 

i  spirit  level 


nf  11 


J.  UlLLia,  extracted  bam  the  A 


- thanis 

r  given  to  any  good  level,  however.  The  dotted 
verging  lines.  Fig.  I,  are  at  an  angle  with  each 
uuier  of  80°,  and  it  is  plain  that  to  move  the  bnbble 
from  one  to  the  other  of  these  dotted  lines  the 
glsss  would  require  to  be  tipped  through  an  angle 
of  2(T ;  or  that,  supposing  the  bnbble  to  be  in  the 
oentre  of  tbe  Blase,  as  it  is  shown,  It  wonld  be 

i  of  10',  in  ( 

.      . ._»  other  of 

In  Fig.  2  the  dotted  lines  are  drawn 

angle  to  eaoh  other,  bnt,  owing  to  the  greater 
radius  of  the  carve,  the  distance  between  them, 
where  they  intersect  the  glass,  is  greater,  and  the 
level  is  correspondingly  more  sensitive,  sinoe  it  i- 
evident  that  if  one  or  the  other  of  the  ends  of  thi 
glass  be  elevated  or  depressed  10°,  the  babble  will 
move  from  its  present  position  to  one  of  the  harm  ; 
which  is  a  greater  distance  than  is  the  case  with 
Fi».  1. 

It  is  thru  made  plain  that  the 
elevation  or  depression  in  the  two  asses  wonld 
greater  movement  in  Fig.  2  than  ii 
Fig.  1,  and  that  the  sensitiveness  of  a  level,  othw 
"lings  being  equal,  will  be  in  proportion  to  thi 
idius  of  its  curvature.  If  a  level  glaas  wen 
isde,  having  a  curvature  corresponding  to  that  of 
is  surface  of  the  lea,  an  elevation  of  10'  in  snot 
glaas  would  cause  a  movement  of  bubble  of  about 
TOO  miles,  if  it  failed  to  reach  tbe  end  of  the  glass 


■  the 


The  cur 


blowing, .._. 

lurve,  This  it  done  usually  by  the  use  of  an 
irbor  of  copper  or  other  soft  metal,  turned  to  the 
proper    our  vat  are     and     charged     with    grinding 

-- •-- :-ii  and  w<Mt  ot  oi]_   Th|  irbor  Si  revolv,g 

he  or  otherwiie,  and  tbe  glass  pat  over  it 
nipnlated  by  the  hand,  until  tbe  inside  is 
ground  out  to  a  curve  conforming  to  that  of  tbe 
™  ier  grinding  material  is  need  to  finish 
.  ains  are  taken,  not  only  to  have  only  a 
•light  curvature,  bat  a  very  regular  and  uniform 
ne  from  end  to  end  of  the  glass,  and  also  to  have 
le  inside  quite  smooth.  They  are  then  filled 
ith  alouhol  or  ether  and  closed  by  the  blow-pipe, 
txoept  in  the  case  of  the  very  finest  ones  used  for 

lection  with  astionomioai 

luauuuHuw,  itiljiiu  «■  sealed  by  other  means, 
without  the  necessity  for  heating  the  end  of 
tbe  glut,  and  the  consequent  risk  of  distortion  or 
breakage.  Levels  of  this  grade  are  often  provided 
with  an  auxiliary  chamber  connected  with  the 
i  and  also  filled  with  the  fluid  and  so  arranged 
— -,  by  turning  a  milled  head  screw,  more  or  fees 
pressor,  oan  be  put  upon  the  inclosed  fluid  and  air 


but  this  ia  probably  not  true — one  good  nil  si  ill  for 
disbelieving  it,  if  there  were  no  other,  being  that 
snob,  a  level  would  be  useless,  because  when  placed 
level  it  would  be  everywhere  equi-distant  from  the 
earth,  and  there  would  be  no  highest  place  in  it ; 
the  babble,  consequently,  would  stay  anywhere  In 
the  glass  with  indifference. 

It  is  also  evident  from  this  that  a  glass  made 
straight,  or  curved  the  opposite  way,  aa  in  Fig.  8, 
would  never  indicate  a  level,  beosuse,  if  the  bubble 
were  In  one  end,  that  end  would  require  to  be 
depressed  considerably  below  the  other  before  the 
bnbble  wonld  start  to  move,  bat  when  it  did  start, 
it  would  move  to  tbe  other  end  without  stopping. 
Levels  are  sometimes  met  with  which  act  in  that 
way,  and  that  It  always  the  cause  of  the  trouble. 


itself,  whloh  I  think  ia  preferable  to  having  ai 
independent  metallio  soale  above  the  glass. 

It  will  be  seen  from  tbe  above  that  a  good  level 
glass  must  neaessarily  be  somewhat  expensive ; 
out  when  one  it  obtained  and  properly  mounted  it 
will  prove  to  be  a  very  satisfactory  tool,  and  after 
using  mob  a  one  a  good  mechanic  would  scarcely 
be  satisfied  to  use  some  of  the  tools  whioh  are  by 
inrtety  called  levels. 

In  Fig.  4  la  shown  an  arrangement  for  the 
mounting,  which  ia  probably  the  belt.  It  ia  sab- 
lUntielly  the  plan  generally  pursued  in  mounting 

,._...  '"  engineers'  levelling  instruments. 

pieoe  of  tubing  (Fig.  5}  large 
enough  to  take  the  glass  in  easily,  and  having  a 
gap  out  out  of  one  side  for  the  bubble  to  show 
through.  In  eaoh  end  is  fitted  a  piece,  shown  at 
Fig,  S,  except  that  only  one  of  them  has  the) 
elongated  hole  and  side-adjusting  screws,  the  other 
having  a  round  hole  to  fit  the  stud. 

ii In  the  ahop  it  wonld  probably  be  safest 

an  extra  tube  over  the  other  one,  as 

shown  in  Fig.  t.    This  outer  tube  bss  an  opening 

"~*  in  it,  to  correspond  with  the  inner  one,  on 

oh  it  fits  closely,  but  so  aa  to  allow  of  being 

led  round  by  tbe  fingers.     Then,   whan  the 

level  is  not  in  use,  the  outer  tube  oan  be  turned 

half-way  round  and  the  glaat  it  completely  covered 

*~J  protected  from  any  accidental  injury.    The 

pieces  should  fit  snugly  into  the  inner  tube, 

and  may  be  teoured  by  small  screws. 

It  often  becomes  necessary  to  level  a  abaft  or 
other  cylindrical  objsct  in  the  shop,  and  for  this 
reason  I  think  it  is  preferable  to  make  the  faoe 
of  the  level  frame  of  the  ihape  shown  in  Fig.  7. 

In  levelling  a  shaft  with  a  level  having  a  plain 
flat  face,  It  is  difficult  to  know  when  the  level  ia 
straight  with  the  centre  of  tbe  shaft ;  and  if  it  be 
held  at  a  very  slight  angle  to  it,  it  is  possible,  by 
tipping  the  level  slightly  tideways,  to  make  the 
ibaft  appear  level,  i "'  "  "   ' 


by  making  the  faee  as  shown  in  Fig.  7,  it  always 

lines  itself  perfectly  when  placed  upon  a  cylin- 
drical surface,  and  by  meant  of  tbe  tide -adjust  ing 
screws  shown  in  Fig.  0,  any  error  which  might 
arise  from  tipping  the  level  slightly  to  one  side  or 
the  other  can  be  provided  against.  The  error 
whioh  arises  in  this  way  is  caused  by  the  faot  that 
it  is  Impossible  to  so  mount  a  glass  in  the  tube, 
and  the  tube  in  the  frame,  that  the  central  line,  or 
axil  of  the  glaal,  will  exactly  coincide  with  or  be 
parallel  to  the  oentre  line  of  tbe  frame ;  and  after 
the  glass  has  been  put  in,  and  fastened  by  plaster 
of  Paris  at  eaoh  end,  aa  it  ibould  be,  it  Is  not  essy 
to  ohange  it.  To  remove  tbe  error  is  the  objootof 
"*""  side-adjusting  screws,  and  to  make  the  sdjuat- 
it,  place  the  level  upon  a  true  cylindrical 
'see,  bring  it  to  a  level,  and  then  tip  it  to  one 
side;  if  the  babble  moves  towards  either  snd  it  is 
in  need  of  lateral  adjustment,  and  by  loosening 
—  of  the  lide-adjnsting  screws,  and  tightening 
other,  it  can  be  adjusted  so  that  tipping  tids- 
i  will  not  affect  it,  and  it  ia  then  m  perfect 
adjustment,  so  far  as  that  is  concerned.  The  other 
adjustment,  to  bring  the  glass  parallel  with  the 
face  of  the  frame,  is  effected  by  turning  the  four 
nuts  whioh  screw  on  to  tbe  ituds,  as  shown,  until 
"is  level  oan  be  reversed  end  for  end,  and  show 

In  engineers'  instruments  all  thsse  parts  are 
ade  of  Dress ;  bat  this  is  chiefly  because  they 
.  innot  rise  any  metal  whiob  has  an  effect  upon  the 
magnetic  needle,  and  there  ia  no  reason  why,  if 
one  should  prefer  it,  they  could  not  be  made  of 
iteel :  it  wonld  be  a  better  protection  to  the  glass 
In  the  shop,  and  wonld  link,  btttm. 
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SCIENTIFIC    HEWS, 

AN  American  distinguished  in  many  ways, 
and  at  all  events  a  typical  native  of  tbe 
United  States,  died  on  July  12.  Hiram  Sibley 
waa  born  at  North  Adams,  Mass.,  in  February, 
1807,  anil  was  at  Erat  apprenticed  to  a  shoe- 
maker, bat  finding-  the  work  distasteful,  he 
entered  a  cotton  factory,  and  subsequently 
tried  his  hand  at  wool  carding  and  machine 
work.  Succi  est  ul  in  business,  Mr.  Sibley 
1)608016  acquainted  with  Prof.  Morse,  and 
quickly  realised  the  importance  of  the  experi- 
ments which  that  inventor  of  the  telegraph 
■was  carrying  out.  With  Ezra  Cornell,  Mr. 
Sibley  went  to  Washington  to  assist  Morse  in 
obtaining  au  appropriation  to  put  up  the 
Washington  and  Baltimore  line,  and  the  success 
which  that  line  achieved  led  to  the  establish- 
ment of  many  other  telegraph  lines,  which, 
mainly  by  the  efforts  of  Mr,  Sibley,  were 
eventually  consolidated  into  the  Western  Union 
Telegraph  Company  of  which  he  was  president 
ior  sixteen  years.  When  Cornell  founded  the! 
"University  iwhich  bears  his  name,  Mr.  Sibley 
was  named  as  one  of  the  incorporators,  and  he 
lias  since  founded  the  Sibley  College  in  that 
University,  which  has  now  at  its  head  Prof. 
B.  H.  Thurston.  We  need  scarcely  say  that 
Mr.  Sibley  was  a  self-made  man,  and  that  like 
other  Americans  who  have  gained  wealth  by 
their  own  exertions,  he  nsed  it  for  the 
benefit  of  his  fellow-men.  For  instance,  he 
nad  a  farm  of  10,000  acres  iu  Illinois  which  he 
divided  into  tracts,  erected  a  house  and  barns 
on  each,  and  let  tbem  on  the  "  share  "  prin- 
ciple to  about  ISO  tenant*,  and  when  ho  started 
the  seed  and  nursery  establishment  at  Rochester. 
K.Y.,ho  improved  the  quality  of  all  his  goods 
by  experimental  testing-  and  by  the  offer  of 
premiums.  Hiram  Sibley  was  a  man  of  whom 
any  country  might  be  proud. 

The  untimely  death  of  Prof.  H.  Carvill  LewiB 
will  be  regretted  by  many  friends  both  in  this 
country  and  America.  Cat  off  in  the  full  vigour 
of  manhood,  he  died  from  typhoid  fever  at 
Manchester  a  few  days  after  landing 
England  preparatory  to  starting  on  a  journey 
to  investigate  the  glacial  deposits  in  Europe. 

The  death  is  also  announced  of  M.  Debray, 
the  well-known  French  chemist,  at  the  age  of 
61,  He  was  at  one  time  assistant  to  Sainte- 
Claire  Deville,  and  succeeded  to  his  chair. 

A  continuation  of  the  ephemeris  of  Comet 
Sawertbal    is    given    in    Dun    Echt  Circul 
No.  1">7,  from  which  we  learn  that  thepositii 
on   August    6th   will   be    B.A.   lh.   lm.   21 
N.  Dec.  u4=  120', 

An  observatory  for  astronomical  purposes 
to  be  erected  at  the  Foreign  College,  Peking. 

Messrs.  Wesley  and  Son's  recent  issue  of  their 
Natural  History  and  Scientific  Book  Circular 
(No.  HO)  contains  useful  lists  of  works  relating 
to  astronomy  and  mathematics. 

A  town's  meeting  was  held  receutlyat Leeds, 
when  it  was  resolved  to  repeat  the  invitati 
to  the  British  Association  to  hold  their  mecti 
in  the  town  in  18110,  and  steps  were  taken 
raise  a  guarantee   fund    of   £5,000  to  ooi 


I  raw  a  legal 
spect  thereto,  after   wl 
submit  himself  as  a  witness  to  examination  by 
Sir  Henry  James. 

The  parachute  experiment  at  tbe  Alexandra 
Palace  on  Saturday  last  was  successfully  per- 
'ormed,  Prof.  Baldwin  descending  "  gracefully, 
teadily,  ami  quickly."  The  parachute  he  uses 
9  about  18ft.  in  diameter,  made,  we  under- 
tand,  of  Tusssh  silk,  and  without  a  hole  in  the 
op,  as  shown  in  the  diagrams  of  old  pMachutei 
n  the  textbooks.  That  hole  is  supposed  to  be 
necessary  to  allow  the  air  to  escape,  and  to 
iteady  tbe  machine  and  prevent  it  tilting. 
Baldwin's  device  is  without  ribs,  and  has  been 
made  the  subject  of  a  patent  in  this  country— 
or  rather,  we  should  say,  an  application  for  a 
patent  was  lodged,  with  a  complete  specifica- 
hours  before  the  experiment  was 
lornscy.  We  presume  that  Mr. 
Baldwin's  invention  consists  in  some  arrange- 
.  by  whioh  he  can  insure  the  opening  of 
the  parachute  as  it  descends,  and  in  that  case 
there  is  little  danger  of  injury  to  the  aeronaut, 
1  he  has  a  clear  space  on  which  to 
alight.  Prof.  Baldwin  has  a  belief  that  aerial 
possibility,  and  his  parachute 
to  enable  passengers  to  land 
from  the  aerial  ship.  He  has  made  many 
oud  has  acquired  confidence  in  his 
and  his  skill. 
a  exhibition  of  "fire  rescue"  appliances 
opened  on  Monday  at  the  Portmau  Rooms, 
or-street,  by  the  Lord  Mayor.  Although 
called  the  Fire  Ko-crif-  Exhibition,  there  are 
ippliancea  also  for  extinguishing  fires  and  for 
preventing  fires,  and  it  is  hoped  that  the 
articles    exhibited    may     form    a    permanent 


The  Benchers  of  the  Middle  Temple  have 
dicated  their  desire  to  advance  with  the  tin 
by  instituting  courses  of  lectures  on  technical 
subjects  for  the  benefit  of  law  students.    As 
our  readers  know,  some  members  of  the  Bar  a 
accomplished    scientists ;     bat   in    too   ma: 
causes  of  s.  technical  character   the  want 
technical  education  in  advocates  and  judges 
a  hindrance  to  speedy  settlement.    The  court 
are  three: — "Electricity,"    by    Mr.    Moulton, 
Q.C. ;  "Mechanical   Phyi'     " 
Q.C.  ]    "  Forensic  Medioir 
Tidy,    Sir  Henry  James 
have  taken  much  interest 
courses  and  in  making  suggestions,  especially 
in  respect  to  "Forensic  Medicine."    The  lee- 
tarts    have   been    very    successful,  especially 
those  on  the  latter  subject,  which  have  been 
attended   by    upwards    of    250   students,  the 
lectures  being  open  to  the  students  of  all  thi 
Inns  of  Court.     It  is  noticeable  that  in  on  I; 
one  subject,  that  of  Forensic  Medicine,  havi 
the  Benchers  travelled  oat  of  the  limits  of  the 
Bar  to  seleot  a  teacher.      In  the  final  lectures 
oftbiaooarae  it  is  intended  to  give  practical 


'    by  Mr.  Aston. 

[e,"  by  Dr.  Meymott 

mil  Lord  B  ram  well 

i  organising  these 


;r  cent,  of  the  deaf  mates  intermarry,  sad 
that  already  33J  per  cent,  of  their  offipring 
-e  born  deaf  and  dumb,  and  the  ratio  will  go 
i  increasing  until,  Prof.  Ball  says,  an  alsrmhur 
ate  of  things  is  reached. 
A  Hungarian  Deputy,  M.  Hlavk*,  has  givea 
sum  of  200,000  florins  towards  the  establish- 
ent  of  a  Czeok  Academy  of  Science  at  Prague 

The  heat  in  Norway  this  summer  U  said  lobe 

most  intense  ;  "  but  the  highest  reading  weau 

have  been  35°  C.,  which  is  only  S'ja  Fair, 

>t  an  extraordinary  temperature. 

From  experiments  made  by  Goareschi  ha 
concludes  that  definite  ptomaines  pre-exittin 
the  products  of  putrefaction,  and  do  not  remit 
artificial  treatment  of  the  fluids,  Bii 
experiments  were  made  with  fibrin  of  heat, 
allowed  to  putrefy  until  it  became  a.  red,tito> 
parent  liquid. 

Replying  to  Sir  H.  Roscoe  on  Taesday  era- 
:g,  the  Chancellor  of  the  Exchequer  staled 
that  the  photographic  survey  telescope  hsd  dek 
yet  been  ordered,  but  the  House  would  soon  be 
asked  to  vote  the  necessary  amount. 

The  Institute  of  Mechanical  Engineers  con- 
Lenced  their  meeting  at  Dublin  on  Tuesds,, 
'hen  Mr.  E.  H.  Carbutt,  the  president,  delivered 
tbe  inaugural  address.  The  Earl  of  Bossethsj 
read  a  paper  upon  "Balanced  or  Automatic 
Sluioes  for  Weirs,"  and  Sir  Howard  iGrabt 
followed  with  one  on  clockwork  apparatus  for 
telescopes. 


uif 


.  home  can  be  found  for  them. 


The  acceleration  of  speed 
running  north  fruin  London  is  assuming  pro. 
portions  which  will  give  rise  to  much  discus- 
sion. The  L.  and  N.W.  and  Caledonian  have 
already  reduced  the  time  between  Buston  and 
Edinburgh  to  9  hours,  and  have  been  running 
"to  time"  for  some  weeks;  but  now  they 
announce  that  on  and  after  August  1st  the 
10  a.m.  tmin  will  run  at  an  average  speed  of 
47  miles  an  hour,  and  reach  Edinburgh  by 
6.3U  p.m.  The  Great  Northern  and  North- 
Eastern  Companies  will  not,  however,  allow 
themselves  to  be  beaten  in  this  race,  and  tbey 
announce  that  the  10  a.m.  from  King's  Cross 
will  reach  Edinburgh  in  eight  hours,  running 
at  an  average  speed  of  411  miles  an  hour.  Our 
readers  will  be  oble  to  comprehend  what  such 
an  "  average  "  as  that  means,  for  many  "  bits  " 
must  be  done  at  70  miles  and  more  an  hour, 

The  railway  which  it  appears  is  actually  tc 
be  built  between  Jerusalem  and  the  Mediter- 
ranean will  commence  at  the  port  of  Jaffa,  and 
run  in  a  south-t;i-^rly  direction  by  Yazur, 
Beit-Dejan,  Ludel,  Yalo,  Soba,  and  Kusul  to 
Jerusalem.  Its  length  will  be  33  miles.  The 
construction  will  be  attended  by  engineering 
difficulties,  in  consequence  of  the  barr 
hilly  nature  of  the  country  through  whioh  the 
line  will  ran.  Jerusalem  is  situated  some 
2,U24ft.  above  the  level  of  the  sea,  and  the 
territory  in  its  vicinity  will  tax  the  ingenuity 
of  the  engineer.  Just  the  opportunity,  one 
would  have  thought,  for  the  elec trie-rail waj 
engineer. 

At  a  recent  meeting  of  tbe  Paris  Academy  of 
Sciences.  Prof.  Bouchard  presented  a  note  by  Ur, 
Boucheron  on  what  is  known  as  paradoxical 
deafness.  The  patient  in  this  case  is  deaf 
when  in  a  quiet  place  ;  but  hears  tones  having 
the  same  volume  and  quality  when  surrounded 
by  other  noises,  or,  e.g.,  in  a  railway  carriage. 
Dr.  Boucheron  attributes  this  phenomenon  to 
compression  of  the  labyrinth,  and  the  remedy 
is  an  adjustment  of  the  "  stirrup."  Paradoxical 
deafness  is,  he  says,  sometimes  hereditary, 

Prof.  Graham  Bell  has  been  direoting  hia 
attention  to  the  way  in  which  deaf  mntea  are 
cared  for  in  the  United  States.  He  finds  that 
the  ratio  of  increase  of  deaf  mutes  in  America 
is  out  of  all  proportion  to  the  increase  iu  thi 
rest  of  the  population,  this  being  due  to  thi 
I  fact  that  they  are  taken,  in  the  majority  of 
I  instances,  from  their  families  very  young  and 
I  are  placed  in    asylums,    where  they 
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t  trains  nawontht 

9  on  the  Baltimore  and  Obi 
■  ■  timed  to  run  the  forty  w/U 
Washington  in  4amin.  wttbmt 
log  ue  rate  of  speed  533  miles  in  bun, 
train  can  ba  found  which  mokes  om 
an  hour,  and  ths  neareat  approach  R  i 
on  the  Pennsylvania  Railroad,  ■■*> 
Jersey  City  to  Philadelphia,  making  OSS 
i  average  speed  of  48-3  miles  on  bob. 
.position-the  Bound  Brook-line  M 
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\  acquainted  w:.t,h  each  other  to  the  exclusion  of      . 

Una  lasAi  ol  Oia  w<nn\.   ix*<)np^»*>*kUbaV  appears  to  sot  prejudicially. 


The  fastast  long-ds- 
tance  ran  is  that  of  ths  Chicago  Limited  on  ra 
New  York  Central  and  Hudson  Rivtr  Busi, 
which  averages  41-6  miles  an  hour  from  Ne*  Tint 
to  Albany,  and  40-6  miles  from  Albany  to  Bciui 
What  is  the  slowest  passenger  train  in  the  "  Giids ' 
is  not  easy,  tii*  American  Railroad  aid  Engino- 
ing  Journal  says,  to  determine,  bat  an"expraa' 
on  a  North  Carolina  line,  which  tokos  nine  Mm 
to  run  100  miles — au  average  of  11-6  miles  an  bar 
— is  a  very  promisiag  candidate  for  the  bcooar. 

Physiological  Bffscta  of  Russian  Bathi- 
Dr.  Nikolai  Makovetaki,  of  Prof.  Miaiistii'i 
olinic  in  St.  Petersburg,  das  published  oa  a  ptia- 
tiou  thesis  an  elaborate  investigation  modi  bv  !■ 
on  the  effect  of  the  so-called  Russian  botka 
nitrogenous  metabolism,  and  on  the  asauuiliticei 
fat  and  ths  nitrogenous  principles  of  good.  HI 
researches  were  carried  out  on  four  student  friaii 
in  n  condition  of  perfect  health.  The  baths  nn 
given  daily  for  five  days;  perspiration  in  s  M 
ohamber  was  induced,  with  the  usual  anwatd 
shampooing,  no  steam  being  used.  Aocam 
analyses  of  the  urine,  .to.,  were  made  for  fin  ssfl 
before  the  baths,  for  tha  fire  days  during  ■**• 
they  lasted,  and  for  two  days  sobsrqnintly.  I 
was  found  that  the  assimilation  of  the  nitrafeM 
parts  of  the  food  was  diminished,  the  oitmj— 
metabolism  being  increased.  The  loss  by  «■> 
lungs  and  akiu  was  markedly  inereawe,  hst 
the  urine  was  diminished  ;  the  a  tie  sat, 
too,  was  diminished  daring  the  days  whea  -M 
baths  wers  given.  The  baths  have  ths  siesta? 
strengthening  ths  muscular  and  nervous  tystssa, 
■nd  of  increasing  secretion  when  there  ii  oast 
muscular  work,  especially  where  ths  icodhsse- 

nervous  and  mental  activity,  and  also  wb.es  la" 
is  dsfioient  action  of  the  secretary  organs  ianas- 
quencs  of  preceding  hypersecretion,  or  ■***> 
conditions,  such  as  chronic  catarrh  of  ths  btooSH 
stomach,  intestines,  or  gsnito- urinary  tract,  ahnour 
hepatia,  renal,  or  splenic  affections.  la  that  as* 
together  with  the  baths,  fat  and  hjdroosrboe" 
required  in  ths  food.  As  eontre-indVeuoai,  U"T 
would  lead  us  to  include  all  conditio—  wsiw  fc 
nitrogenous  metabolism  is  iliiiiliiislissT.  asd  sfc 
'*-—  where  artificially   irtdnced  J^1 
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tba  kinds  I  have  described  art  two  others— manna 
in  sorts,  and  fattymsimi.  The  firet  ia  tbi  produce 
Of  Bioily,  ud  occurs  in  lnmpa 
---L  -litionandp 

_  s,  and  spoils  in  a  year.  The  fat 

In  loft,  adhesive,  impart  rami,  ia  of  littla  nse  or 
value.  Bealdae  all  tho  above,  tba  CaUbriani 
apecify  several  other  varieties,  spontaneous,  forced, 
and  milU  of  leavea  or  trunk.  The  jnioe  exudes 
from  tha  trace  in  hot  weather,  daring  Jnne  and 
July,  the  dleoherfe  oommrnouig  in  tha  middla  of 

,  __i  in  tba  morning  tha 

„__ ____,    Towarda  tha  and  of  July 

thenaioral  discharge  oaases,  ind  incisions  in  than 

"     '     ""•  lymp-lik.   *-'-  — ~  » :"' 

jathan    "  " 


la  will  lira  to  produce  tba  dmg  4 


i  before,  and 


OYOLOXBTBB. 

[29056.1— THE  insioaad  photograph  shows  my 
method  of  actuating  cyeloinetar  s  filed  to  tha  handle- 
bar ;  the  motive  power  it  obtained  from  the  hnb  of 
tha  wheal,  where  a  little  oam-ebaped  piaoe  ia 
clamped  to  the  spokes  oloaa  to  the  bub.  A  little 
bracket,  carrying  a  robber  -covered  roller  on  a 
cranked  wire  ii  ^slipped  under  the  axle  nut,  and 
adinatad  eo  that  tha  earn  operate!  it  properly. 
Alteration!  in  length  and  circular  direction  are 
obtained  at  tba  tube  above.    The  connecting-tod  ia 


jointed  i 


t  can   be  used   with   mschim 


minutes,  and  requires 

The  advantage!  of  a  cyclometer  fitted  in  thia  way 
are  many.  It  ia  wall  in  sight  of  the  rider,  and  ont 
of  tba  way  of  the  oil  and  duet  wbioh  obeourea  tb« 
dial  and  wean  away  the  mechanism  which  connect  i 
them  with  the  axle  when  they  are  put  imide  the 
wheel.  The  No.  2  signal  oyolometer  it  adopted, 
and  existing  instruments  of  thia  make  can  b 
altered  to  work  with  my  arrangement.  I  may 
mention  that  I  have  had  a  cyclometer  working  on 
tha  handle-bar  of  my  bicycle  for  three  yaara  now  ; 
It  ia  aa  good  aa  aver,  and  led  me  to  deaign  an 
arrangement  which  could  be  easily  fixed  up,  and 
wbioh  I  had  often  been  aakad  for,  especially  by 
Safety  riden.  Tbe  query  (115902)  will,  perhaps, 
d  by  tbe  above. 

P.  L.  StrlfflM. 


FOTJB    DIXBBSIONB. 

n  tha  abov 

old  riddle,  common  in  my  young  daya  j  the  reply  U 
whiek  pal*  tbi*  recondite  subject  entirely  into  the 


[29058.]— There  being  to  much  trouble  attached 

_i  charging  batteries,  Ac,  I  venture  to  submit  the 

above  aa  a  cheap  and  aimple  way  in  which  it  can 

be  done. 

IQ.  1.   A,  reserve  of  new  eolution ;  B,  tap ;  C, 

pipe  extending  the  length  the  cella  oaoupy,  the 

which  ia  held  In  poaition  by  two  iron  (C,)  hooka 

from  ahelf  above  ;  C,  are  pipes  leading  to  each 

cell — each   may   have  a  tap    if    required ;     G, 

cells  from  which  a  pipe,  D„  laada  to  D„  which 

alao  extendi  the  length  the  cells  oocopy ;  D„  a 

tap  to  which  E,  a  flexible  tube,  ia  carried  to  any 

FlO.  2.— C,  carbon  pistes;  Z,  rino  plates;  W.wood 
aoaked  in  wax;  B„  carbon  olamp ;  II,,  zinc 
binding-screw. 

H.  Ward  Bnmaall,  A.K.H. 


SOOTX'S    BOILBBB. 

[19059.1— Tue  arrangement  of  boiler  furnace 
proposed  by  Mr.  R.  Scott  (letter  230,14)  would,  no 
doubt,  iucraaee  the  production  of  steam  per  pound 
of  coal  used  in  the  bailer,  even  after  allowing  for 
that  nsed  to  work  the  blowing  machine;  bnt  the 
full  development  of  his  idea  of  bringing  the 
centre!  of  energy  aa  dose  to  tbe  boiler  aurfi 


of  energy  ai 
j  demands  tb 


.  kitnhen  sell. 


of  gaseous  fuel. 

blowing  machine  whioh  aarvea  for  tbe 
one  arrangement  will  alao  serve  for  tho  other.  B) 
the  use  of  the  fuel  In  a  gaseous  condition,  tbe  olti 
mate  combustion  of  the  fuel  oau  be  made  to  tski 
place  in  contact  with  tha  metallic  surface  of  th< 
boiler,  not  only  with  regard  to  a  email  portion  of 
the  fnel  only,  aa  in  Mr.  Soott'i  arrangement,  bu' 
far  the  greater  part  of  the  fuel  can  be  burnt  thus 
Thia  ia   practically  carried  ont  in  Hr,  Fletcher' 

t.niaV.I. ut.lnn  featafaa    -Kink  h.«  i^dlmi  tmt, 


time,  the  heat  is 

check  the  oombuati — 

By  modifying  his  fur  nan  so  that  thi 
driven  tbrongh  or  over  a  thick  mass  uf  foi 
ducing  chiefly  carbonic  oxide,  aa  in  ft 
generator,  and  then  ueing  tbe  gas  thni  pi 
in  connection  with  a  boiler  with  projecting 
atuda,  Mr.  Soott  will  obtain  much  higher 
than  with  the  arrangement  be  proposes, 
will  be  abolished,  and  the  whole  apparatus 
made  almost  aelf-regulating,  A.  ( 

[29060.]— SOME  forty  yaara  .-ince,  Sli 
an  engineer  of  Bandon,  co.  Cork,  patented 
on  thia  principle  (aee  letter  SWISS),  and  g 
of  them  into  use  ;  but  they  were  found  to' 
very  rapidly  ;  and,  although  economical  ai 
had  to  be  given  up.  Hie  patent  apecificeti 
prior  to  1803.  A  short  time  eince  i  aaw  twi 
boilers,  of  a  small  aiaa,  in  use  in  London  ; 
ow  stopped.  B.  J.  I 


differ. 


BOILBB. 

[29061.]— The  boiler  descr 
Houteath  (letter  290351  ia  tha 
somewhat  erode  state.  The  onh 
the  Herreeohoff  ia  a  double  coil,  * 
other,  and  the  steam,  after  poaeing 
reservoir  called  a  separator,  paeaee 
involute  eoil  on  top  of  firebox,  the 
its  way  to  engine,  Disadvantage :  gr 
if  steam  pressure,  as  feed-pump  vai 


INDIAN   AND   OBEXKA  1 
[29062.]  —  YOUB    i 
Hitter  28594.  n.  125.  A 
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Acq.  3.  lift 


Mora  thin  odi  of  my  difficulties  hive  already 
been  removed— e.g.,  I  know  now  why  120°,  and  r-' 
90".  ia  the  better  angle.     It  giro  a  stronger  poi 
and  this,  I  pr*sume,  more  thin  oounterbatan 
ths  disadvantage  of  the  gr**t*r  slop*  of  thi  ant,  if 
thil  indeed  be  i  disadvantage. 

Secondly,  throagh  th*  kindness  of  Mr.  Stevens, 
I  hive  learned  from  hit  models,  (models  in  ever; 
sans*)  how  right  and  left,  end  tooli  can  be  made  to 
fit  the  bar  ;  alio  several  other  form!  of  tool*,  which 
may  be  the  "  fancy  ones"  above  referred  to,  but 
whose  method  of  application  I  do  not  quite 
in.  1  had  thought,  with  his  permission,  of  set 
drawing!  of  them  to  "  E.  II. 

Bat  I  do  mil  hob- think  then  drawing!  are  needed, 
at,  with  the  instructions  now  again  given  as  to  bow 
to  carry  ont  the  grinding,  no  one  need  feci  any 
difficulty  in  nuking   such  cutters  M  he  may  re- 

I  have  now  to  thank  "  J.  L."— with  whom  on 
other  matters  I  hive  more  than  once  crossed 
■words— for  his  readiness  to  help  me,  and  for  the 
benefit  I  have  derived  from  his  articles  on  this 
bar  ;  and  not  least,  that  ha  has  obtained  for  us  all 
an  opinion  whose  soundness  no  one  will  question. 
and  all  will  value. 

Before  I  conclude  the  letter,  as  I  have  spoksn 
of  solid  tools  as  more  effective,  and,  it  the 
suu  time  more  convenient,  than  the  Uaydon  bar 
and  ontter  aa  I  then  understood  them,  it  may 
interest  some  who  have  not  a  bar  if  I  give  an 
illostration  of  the  tool  I  have  found  work  most 
sweetly  for  me  and  take  a  heavier  out  thin  my 
cotters  would  face. 

The  forging  of  the  tool  is  the  simpleat  possible, 
which  is  a  consideration  to  many  an  amateur.  It 
may,  in  fact,  bemads  without  any  forging  at  all,  if 
the  steel  be  thick  enough  to  bring  the  outtiug 
■edges  op  to  (he  height  of  centres.  At  the  time  I 
made  this  1  had  not  a  piece  thick  enough;  so,  with 
*  eoople  of  blows  of  the  hammer  over  the  anvil,  I 
turned  up  the  end  of  the  bar  to  bring  the  top  some- 
what above  the  level  of  the  centres.  This  was  the 
whole  forging,  except  a  stroke  or  so  on  the  sides  of 


«£ 


•s 


leaving  a  part,  C,  untouched.  Tho",tool  is  now 
applied  to  the  corner  of  the  stone  to  form  a  groove 
in  the  direction  A  1],  with  its  deepest  part  on  the 
line  A  D,  Fig.  2  and  3.  The  face  is  now  ground, 
and  the  tool,  aa  looked  at  end  on,  is  given  in  Fig.  -I. 
The  elope  of  the  groove  is  about  50=,  with  a  face  A. 
This  is  a  most  effective  tool,  and  very  easily  made. 
Of  course  the  groove  A  D  may  be  made  with  a  file, 
■nd  afterwards  finished  on  the  atone.  It  takes 
wary  little  power,  and  turns  off  long  shavings — yards 
long. 
July  21.  Freak.  Carre. 

CUTTER    EARS. 

[29066.]— HA  i  DOS "B,  which  only  carries  out 
with  greater  facility  the  principle  of  Dotting  tools 
(explained  by  Prof.  Willis,  is  superior  to  Tangye's, 
Which  does  not  admit  of  the  adoption  of  those 
principle*.  Neither  in  Tangye'e  nor  in  Smith  and 
Coventry's  are  the  three  planea  of  the  cutter 
capable  of  being  ground,  and  this  is  essential  to 
give  full  scope  in  the  formation  of  the  edges. 

It  is  no  doubt  more  convenient  in  the  workshop 
to  grind  hut  one  or  two  of  the  aforesaid  planea,  and 
therefore,  I  said,  workmen  probably  prefer  either 
Tangye's  or  the  other ;  but  this  does  nut  prove  that 
either  is  superior  to  Haydon's.  In  Smith  and 
Coventry's  bar  the  front  or  clearance  angle  is 
constant;  in  Tangye's  the  upper  face  is  so,  and 
thia  limits  in  each  the  range  of  edges  that  can  be 
given  to  the  tool.  In  Haydon's  there  is  no  such 
limit,  and  it  is  this  which  gives  it  precedence.  As 
to  grip  of  the  outtare,  I  never  beard  that  Haydon's 
It  defective.  Indeed,  I  know  that  he  put  it  to  the 
severest  poasiblc  test,  and  though  he  smashed  the 
cutter,  there  was  no  slip  whatever. 


SPAH  WORKING. 

[29067.  ]_— A  ■  Distressed  B bother^  has  n 


tiou,"  which,  in  66088,  he  stated  that  he  had  found 
in  back  vols,  of  the  "  E.M."  Aa  Dr.  Edmunds's 
farther  letters  appear  to  be  waiting  for  the  reply, 
wa  shall  be  glad  to  see  it  without  delay. 

We  are  much  indebted  to  Mr.  Wenham  for  his 
ioterasting  letter  on  polishing  calo-spar  ("E.M.," 
JtUU  K,  &M8),  and  now  trust  that  other  contri- 
butors will  assist  in  discussing  this  interesting  sub- 
ject. The  making  of  polarising  and  spectroscope 
prisma  would  be  work  of  extreme  interest  for  the 
ametenr,  and  hitherto  it  has  been  scarcely  touched 
in  the  "E.M."  "  Prism  atique  "  has  from  time  to 
time  given  us  valuable  contributions  oa  optical 
work.  Would  he  now  favour  us  with  a  contribu- 
tion upon  the  working  of  astronomical  flats;  also 
upon  the  working  of  double  Bats — i.e.,  those  trulj 
parallel  surfaces,  such  as  are  used  for  the  indei 
and  horizon  glasses  of  the  (extant.        XL.  O.  H. 

PUTTINGI  UP  BARBED  WIRE  FENCING. 
[390US.]— I  HAVE  bean  at  thil  woik  of  late,  and 

aa  it  is   an    awkward  job.   I  invented  a  method 

which  enables  me  to  work  singlo-hinded  and  to 

strain  the  wira  tightly. 

I   took  an  ash  stick  2ft.  in  length  and  sawed  it 

lengthwise  to  within  Hin.of  one  end.    I  put  a  clout 

naif   at    that    spot    and    alenchsd   it  to   prevent 

"ting,  and  then  drove  in  a  thin  wedge  to  keep 

iplit  part  open.     This  is  made  to  straddle  the 

wire,  which  must  enter  it  and  be  pushed  down  ti 
,ngle,  or  as  far  as  it  will  go.  The  short  end  ii 
1  to  bear  against  the  post,  so  as  to  constitute  1 
fling  lever,  the  spiked  part  nearest  to  it  keep 
:  from  slipping.  Now  set  your  back  against 
tick  and  you  can  bold  all  steady  while  nailing, 


M  look  as  if 

ring  the  pn 

O.  3.  £, 

MINE    VENTILATING    FANS. 


H.P.  • 


in  which  Q  =  air  volume  in  cubic  feet  per  minute, 
as  obtained  from  apeed  by  anemometer  multiplied 
by  cross-section  of  drift;  A,  measured  water-gauge 
'  1  inches,  is  objected  to  as  giving  incorrect  (exeeas- 
•ely  high}  results.  It  is  stated  that  h  is  out  the 
■bo  water  gauge  for  exhausting  fans  in  the  eati- 
:A!iiirt  of  work  done  by  the  fan,  but  that  a  more 
r  less  large  deduction  must  be  made  for  the  work 
of  the  atmosphere  acting  upon  tho  partial  vacuum 
orested  by  the  fau.  I  am  unable  to  follow  the 
al  reasoning  upon  this  subject ;  but  in 
in  experimental  exhaup-ting  fan  of  ,",00 
(liljjin.)  diameter  and  222um).(e  74in.) 
width  of  disc,  diam.  of  inlet  230mm.  (V„in.), 
making  866  revolutions  per  minute,  and  paining 
32  cubic  metres  (I120  3e.lt.)  of  air  per  minutest  a 
leisured  water  gauge  of  UtTmm.  |jin.  fall).  The 
ork  of  compression  by  the  above  rule,  or  using 
-'-'--J  gauge  (1mm.  water    gauge    -    lklg.  per 


rej- 

32  x  lfl'7 


I  G140H.P. 


Ko  less  than  0',;  111.!'.  »  dedu.-.fd  for  the  work  of 

tmosphere,  or  tilled  the  amount  of  work  con- 

,  to  the  fan  by  the  atmosphere,  thus  reducing 

■eful  effect  of  the  fan  ondat  the  conditions 

d    with    fully  open  inlet  by    just    one-half. 

With    1,293    revolutions,  msatured  depression  of 

12'Otnu).    (1  673in.)    water  gaage,  and  passing  49 

jubio  metres  of  air  per  minute  (17308  cubic  feet), 

the  work  being  by  rule  O'-MSU.l'.,  the  deduction 

*  <r  effect  of  atmosphere  is  0*26*211. P.,  or  64:5  per 

at.,  whilst,  with  contracted  inlet,  1,770  revolu- 

ins,     1 83mm.    (7- 2 in,)    depression,    and   passing 

ily  13  0  cubic  metres  (491  cubic  feet)  of  air,  esti- 

ated  work  by  rule  0661  H.P.,  the  deduction  for 

effect   of    atmosphere  is  only  0006H.P.,  and  the 

■eeful  effect  of  the  fin  put  down  at  over  three 

imes  that  of  the  first  and  over  twine  that  of  the 

econd  trial. 

I  am  quite  at  a  toes  to  explain  why  these  de- 
[uotious  are  rnide,  and  also  why  less  in  proportion 
_n  the  oase  of  contracted  thin  in  fully  open  inlet, 
and  should  ftel  much  obliged  if  one  or  other  of 
our  talented  correspondents  would  explain  it, 

loh     authorities    as    Jul.    Weisbaoh,   P.   von 

inger,  Bernoulli  and  Margne  are  cited  in  aup- 

of  employing  a  factor  ha  instead  of  A  for  the 

esaion,   baaed,   as  it  would  seem,  upon  soma 

lal  velocity  of  the  air  current,  and  called  the 

negative  and  positive  depressions.  Perhaps  soma  of 

our  friends  are  in  a  position  to  refer  to  the  works 

at  these  autissritie*,  tod  nan  explain  ah*  difficulty. 


ventilating  plant  calculated  by  the  usual  mis— 


Q»'- 


.  H.P. 


would  suffer  a  very  considerable  dimicnic*  if  a, 
be  substituted  for  h.  In  some  cues  of  cvatrMsd 
draught  areas  end  high  velocities  the  rsdaensi 
might  be  as  much  as, "Hi,  or  more,  per  cant.  A*> 
duation  of  equivalent  draught  area  to  nin  coua 

,bla  in  com  paring  tain  vat 

stbe  same  fan  might,  as. 


taeh  othtr,  as  < 
different  cond; 
percentages  of 


1  of  1 


iful  effect-  With  lerpdraajst 
•>•••  auu  Luuit«ratively  alow  velocities  of  ■ 
currents,  the  ncgatire  depression  might  be  perks*. 
lass  than  I  per  cent.,  and  thus  the  meuundfr 
pression  h  ba  taken  in  its  entirety;  but  a  baa 
working    would    be 


in.--.hc-r 


;  to  deal  * 


h  contracted  si 


JADE  IN  THE  BRITISH  ISLKL 
[29070.]— SOME  years  ago  a  Glasgow  lsadsw 
told  me  he  had  had  several  of  these  •o-caBss  jsfe 
pebbles,  but  ha  considered  they  were  men  of  s 
kind  of  cairngorm  and  crystal.  In  regirdtoAi 
jade  found  at  Wungeu,  it  ia  quite  possible  tataf) 
that  it  did  come  from  China,  became,  beutaas) 
com,  cloth,  stone  axis,  glass  beads,  bronxeandkt 
crucibles,  and  copper  beads  found  at  Wis-jsa 
Kobenhansen,  Wanwge,  and  Meilen,  At,  tan* 
were  also  found  object*  of  ■  nephrite,"'  mm 
especially,  as  in  the  cave  of  Chaleux,  in  Beisass, 
and  Shupsenried,  near  Lake  Constance.  SaVa 
nephrite  is  only  found  at  Lake  Baikal,  it  pant 
to  show  that  these  early  settlers  in  Burope  eats) 
from  the  East,  and  in  all  probability  kept  op  sea- 
meroiel  intercourse  with  th  «ir  relatives  ef  m 
Turanian  tribal  of  Central  Asia,  and  as  there  aa 
always  a  targe  trade  between  Cnina  and  Tsrtxeta 
'  — t  likely  be  one  of  theobjetnsj 
id  its  way  to  Europe  at  thstetoj 


[20071.]- 

M572J  in  OBI  Asam  forests  grow  as  ordinarvi 
igbt-handed,  and  about  two  per  cent.  left-kiaM 

a  a  day's  ride  through  a  jangle  path  one  seasonal 


('-.  .1  2 


John  Hampden  that 


:■  ■■} 


h  as  it  most  have  some  oanta, 
very  timplo  one. 
The  twist  in  tree  stems  11  also  common,  al 
merally  also  right-fasnded.  Mr.  IT.  mar  Mis 
rare  that  in  both  wood  and  bark  it  ii  oftasha 
1  in  left  and  right-hand  spiral*  alternating  (isas 
ma  tree)  in  Eneorcoaree  layers,  th   "' 

a    tree,   and   prevents   splitting, 

— lie  place  often   in  high    winds  with  lepasM 
branches. 

trees  during  a   bad  earthquaks 
only   sway  over  and    back,    bul    the  head  r.nSj 
"  :oagh  anangleof  00",  due  to  large  singli 
*.  of  one  side. 

in  some  oases  (ss  th*  Lag'Ttritnia  riy.—,— 
ew  io  the  braochlets  ia  alternately  rifhi  m 
then  Isft ;  it  is  the  only  case  of  the  kind  I  lost 
a  would  gruw  symmetrically, 
>nd  branohleta,  but  for  aocidenL 
creepers,  animals,  or  insects  ;  wa  have  many  that* 
)  for  years.  Locality  see  ma  to  have  little  "*■ 
ith  the  screw  or  twist.  a  1 


crime  alf 


The  Phylloxera  In  S-srltaeu-LuuL— The  * 
port  of  th*  Federal  Government  with  rcfwlt 
*.ha  progress  of  ths  phylloxer 

10  means  encouraging,  a*    i      

loorse  of  last  year  0OU  vine*  were  attacked  _  - 
■anton  of  Ncuchilal,  111  in  that  of  Geaen,wsl 
hat  of  Zurich,  sad  12  in  that  uf  Vand.  Tharepst 
;:■■»  on  to  say  that  though  some  of  ths  ruwvsas 
ittaoked   had  not  mare  U»a  two  or  three  plssl 
affected,  there  seems  to  be  no  doubt  that  the  rsrjaj 
i*   insert  ars  extending   vary   rapidly,   la 
mode  of  treatment  most   generally  adopted  1 
phate  of  carbon  ;  but  in  lb*  oantvn  of  S*ai 
-hich  his  been  attaolcsd   fur  mora  than  11 
<2,000    square    metres    of    vineyard    have  — 
satroyed,  and  the  total  coat  ha*  been  C&jM-  * 
ia  canton  of  Zurich,  04  000  plant*  were 
1  1886,  and  87,000  in  I8H7.    Th*  treatmw 


of tien 


3tl,000  planu,  ocunpyingus^a* 
ars  metres,  and  the  cost  wss  sM 


18,000  squats  1  ' 
JO.     The  cantor.-    . 
phylloxera  till  18SS,    boo,   ao  far,  it  aw  sal 
uded    bsyond    three    oommaaas.    Up  U> 
;m  time  ths  proposal  to  introduce  Asssc 
■  into  Switzerland    ha*   not  nasi  with  ■ 
ur,  though  it  has  b*en  found  very 
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JPUE8  TO  QUIBIB& 

.  tneir  muveri,  Corrupondentt  art  reiptct 
Miled  to  mention,  in  tack  inttana,  the  tittt 
btr  of  tke  query  ailed. 

'.]— Bias*  Beer.—  If  by  black  bur  ii 
ii  article  usually  laid  at  dram-shops  under 
ne,  it  is  flavoured  with  spruce,  the  prodnc 
Norway  pin*.  Try  the  following :— Om 
f  water,  boil,  and  pour  into  a  jug  or  large 
add  lib.  of  treacle  or  mnluira,  one  table 
(less  or  more  according  to  strength  re 
of  essence  of  spruce  ;  when  at  the  right 
ture,  add  a  tahle-apoonfnl  of  yeast.  Keep 
pirate  etmoiphere,  and  leave  the  cork  ont 
mentation  surnirjes,  then  oork  np  or  bottle 
will  bi  ready  for  drinkini;  in  a  few  daya. 
irovinoial  town,  yon  may  find  it  difficult  to 
he  essence  uf  spruce.  ItOhKRT. 

i.]— The  Board  of  Worka  and  Movable 
ice.— Two  cnnriti  are  open  to  the  querist. 
)  plane  hia  movable  galvanised -iron  tool- 
ire  he  wants  it,  and  leave  the  Metropolitan 
f  Works  to  take  notion  if  they  aee  fit ;  or 
"  the  offiiiala.  Pnaaibly  there  may  be 
>d  reason  why  perminion  ia  refnaed.  At 
,  the  query  cannot  be  of  much  interest 
J.  T. 
'.]-  Extraction  Sold  bom  Quarts.— 
"  can  find  all  the  information  he  needs  i 
imhers — even  recent  nues.  The  merom 
is  itill  the  beat,  I  believe,  for  small  qnai 
crushed  ore,  Ohf.bhof. 

0-1— Washing  Oompositiou.—  Should 
Trnelove  give  aoma  more  definite  idea  of 
iposition?  It  ia  quit*  oertain  that  liquid 
a  ia  not  u«ed  in  it.  though  it  ii  possible 
lor  ammonite  may  be.  and  I  ehonld  have 
that  the  querist  ootid  have  tried  various 
iona  for  himself.  JfUS.  DOR. 

2.]— Ship  Ventilators.— You  do  not  aay 
ape  yon  want.  Get  an  old  one  of  the  sort 
1,  unsolder,  and  there  yon  have  the  pattern. 

Helplkbs. 
i.]  —  Cooling-  Oven. — Why  notpnmpln  a 
ater  in  spray  ?— Jehu. 
I.]— Water  Motors  — A  turbine  ii  heat. 
ivel  formula  ia  P  =  -079  (jA.  Where  Q  = 
,'  of  water  in  cnbio  feet  per  second,  and  A 
water  in  feet.  Font  to  five  gallons  per 
ia  very  little.  E.  H,  G. 

I.J— Oil  for  Ou-Bntiae—  Use  one  of 
py  petroleum  produots.  NlTS.  Doll. 

3.]  —  WaterproofloaT  Paper. —  Saturate 
cr  with  paraffin  or  coal-oil,  or  adopt  the 
en  process  with  on  pro-ammonium, 

J.  T. 
S.J— Gas -Engine.— To  answer  this  query 
hi;  to  advertise  a  gas-engine  gratuitously. 
It  try  a  hot-air  engine  ?  G,  M. 

9.]—  Reflecting  Teleeoope.—  I  should 
tbia  querist  ongbt  to  look  nn  hii  back 
■  .  S-e  pp.  BOG,  402,  Vol.  XXXV.  p.  815, 
XXII.  p.  3S7,  Vol.  XXXI.,  and  ao  oi 
arc  many  illustrations  of  suitable  atand 
anting*  in  back  volumes.  DBNED. 

5.]— OolL— Thiaqneryisincomprehenaibk 
:lie  querist  oontd  find  the  information  ha 
I  in  bfc"k  numbera.  J. 

9.]— Railway  Gauge.-  On  page  70  of 
:.  of  the  "  Minu'ee  ot  the  Prooeedings  of  " 
tion  of  Civil  Enginecre"  Mr.  Longridge 
Wilh  regard  to  the  4ft,  8, in.  gauge  he 
uentioo  a  onrions  historical  fact.  The  first 
that  George  Stephen  win  laid  with  maileabli 
il>  waa  at  the  Bedlicgtoa  iron  works  it 
mberland,  and  waa  4ft.  Gin.  Being  rathei 
3  fnr  room  with  his  loontnotives,  be  widened 
ige  2sin,  and  that  ia  the  way  in  which  the 
d  gangs  originated,"  GbAKTON. 

W-l— Boota— I  have  been  much  interested 
.  R.  C.'s  "  query,  and  also  in  the  replies  and 
srsnt  suggestions  made.  I  hare  bad  a  sorry 
noe  of  both  bnota  and  boot-makers.  For 
was  annoyed  bv  misfits,  and  resolved  to 
tats  for  myself.  Tbia  I  did  by  pnrohsiing 
if  "  ready-madia"  about  three  aiae*  larger 
■quired,  and  worked  them  down  to  the 
ihipe,  size,  and  tbinknesa  by  using  ■  good 
*t>,  calipers  for  the  thickness,  and  cardboard 
to  tbe  turves  of  my  feet,  lash  laat  being 
I  near  as  possible  to  salt  each  foot.  As  I 
i  them  I  had  both  boots  and  shoes  made 
oie  lasts;  but  not  a  singls  pair  were  satis- 
I  thought,  after  this  experience,  further 
is  useless;  but  was  induced  to  make  one 
i»l  before  giving  the  matter  up  for  a  bad 
hia  laat  pair  then  did  succeed,  and  I  got 
what  I  had  been  long  looking  for;  but, 
iv  happiness  did  not  laat  long,  for  the  very 
Ir  made  were  all  wrong,  and  every  pair  I 


hare  had  sines.    I  have  had  about  ten  pi 

froi     - 


ben  pairs  made 
a  lasts,  and  only  ons  pair  has  bun 
right.  These  ten  pain  were  made  by  two  differ- 
ent tradesman  only,  and  they  both  knew  exactly 
what  I  wanted;  bnt  nsithsr  satisfied  me.  I  thought 
at  one  time  going  back  to  my  lasts,  and,  in  fact, 
having  an  iron  pair  cast  aa  A.  Smith  has  suggested ; 
bnt  my  difficulty  is.  How  am  I  to  get  the  makers 
to  make  hoots  properly  from  my  lasts  ?  Lasts  ar~ 
easily  got ;  but  how  are  ths  boots  to  bo  got  ?- 
that's  my  trouble.  This  question  hsa  not  bee 
touched  by  those  who  have  so  kindly  written  i 
answer  to  "W.  R.  C."  Will  somebody  be  good 
enough  to  suggest  on  this  point '/ 

Poob  Feet. 


reaooe.!  - 


-Tour 


>  entirely  ignorant  of  th 


uaking,  o 


nay  be  a  olevet 
trade  whose  n 


to  advertise  soma iperii 
be  sent  in  the  "  Repli 
bootmskera  are  a  moat  disobliging  set  of  peoplt 
S.  He  shows  figures  at  the  bottom  of  a  tsst  and  th 
aide  of  a  last.  This  last,  I  cannot  help  thinking 
•lists  only  in  "  W.  R.  C.'s  "  imagination,  for  aina 
1  have  been  in  the  trade,  twenty  years,  I  hav 
never  seen  such  a  ana  ;  there  is  not  ths  least  abapi 
to  tbe  sole,  there  is  no  waist  in  it,  very  little  beel 
and  three-quarters  of  the  entire  length  is  the  sol 
from  the  jomt  to  the  toe.  In  his  Fig.  2,  the  lid*  of 


of  the  last,  and 
t.raight  from  the  waist  to 
asks  it  impossible  fir  a 
person  to  get  hia  toe  any  nearer  the  front  of  the 
boot  than  where  he  haa  placed  the  arrow — tbe 
place  where  he  argaea  the  vamp  of  the  boot  shuuld 
begin.  And  this,  he  says,  is  the  beat  fitting 
•'  last "  he  can  gat  boots  made  on.  I  submit 
there  is  not  tbe  least  resemblance  to  a  last  in 
his  figures  at  all,  and  have  ssnt  what  I  consider 
a  fair  representation  of  a  last  as  really  made, 
the  dotted  lines  giving  "  W.  R.  C.'s"  idea. 
8.  As  regards  making  a  last  exactly  the  shape  of 
the  foot,  tbe  boot  could  never  be  worn  made  on 
such  a  last.  First,  because  a  boot  always  has  to  be 
■2{  or  3  siaea  longer  than  the  foot;  thus  if  jour 
foot  measured  3J  yuu  would  require  a  6  or  6J  boot. 
Second,  because  you  do  not  require  a  boot  so  full 
round  the  foot  as  the  foot  really  measures.  If  it 
were  made  np  to  the  full  measure  you  would  say  at 
ones  it  is  too  large.  4.  Regarding  the  length  of 
vamps,  and  tbe  making  of  nppers :  If  "  W.  It.  C." 
is  prspared  to  pay  the  bootmaker  a  fair  price  for 
bis  trouble,  be  will  have  no  difficulty  in  finding 
plenty  of  bootmakers  who  will  make  the  uppers 
exactly  as  he  wishes  them  made  ;  with  no  vamps 
st  all  if  be  prefers  them.  Hand-closed  nppers 
there  is  gnat  difficulty  in  getting,  but  uppers  made 
to  order  and  cloasd  by  machine  are  to  be  procured 
quite  easily.  If  "  W.  R.  C.'s  "  foot  is  really  the 
shape  he  haa  sketched,  it  has  the  appearance  of 
being  deformed,  in  which  case  ha  would  certainly 
have  to  have  a  last  made  for  his  foot.  Maohine- 
cnt  soles  ars  only  nsed  in  making  roan  nf  act  are  r's 
work,  and  not  in  making  bespoke  work  at  all. 

W,  M. 
[85B18.]— Cheek  Valve.-Put  it  on  the  pipe 


ths  valve  leaka  at  any  time,  the  w 
below  a  safe  level  f mi  ' 

Bristol. 


T.  a 

.    831.]— L.    and    H.W.    Compound*-— The 

dimensions  and  weight  of  the  latest  big  oompounds 

~e  similar  to  the  Dreadnought  and  Titan.     I  send 

irewith  a  few  of  the  ohlsf  dimensions  as  follows : 

High-pressure  cylinders  (two)  diameter  1ft.  Sim, 

■troke  2ft-,  low-pressure  cylinder  diameter  3ft.  din., 

eft-  driving  and  balling  wheels  6ft,  Sin,, 


■troke  jfb,  driving  a 


leading  3ft.  9in.,  diameter  of  boiler  outside  middle 
ring  4ft.  Sin.,  length  lift.,  length  of  firebox  casing 
6ft.  lOin,  depth  of  firebox  casing  below  centre  line 
of  boilsi  Sft.  BJiu,  number  of  tubes  (brass)  zU>, 
diameter  onUlds  I{iu.,  length  between  tube-ptatea 
lift.  Bin.,  heating  mrfaoe  tubes  124;!-4sq.ft.  (steam 
press  art  1751b.),  firebox  l.iOIsq.ft,  (total  1401  -6), 
firegrate  area  M-j.  Weight  of  engine  in  working 
order:  on  leading  wheels  lltons   lOowt.,  on  low- 

§  restore  driving  wheels  lfttunt,  on  high -pressor* 
riving  wheels  IDtons ;  totsl,  4 2 tons  lOowt.  I 
think  they  are  somewhat  heavier  than  is  stated  in 
inyinterinff  of  1st  May,  ISfl.i,  the  paper  from 
which  1  have  taken  the  above  particulars,  They 
ssem  tube  doingbetter,  as  they  sre  capable  of  taking 
heavy  trains.  The  Scotch  express,  which  is  only 
allowed  Bh.  lum.,  including  two  stoppages,  between 
London  and  Craws  (159  miles)  is  generally  drawn 
by  ons  of  thess  engines.  This  would,  I  think, 
put  some  of  the  Midland  and  other  engines  to  the 
teat,  especially  when  there  are  14,  16,  16,  and  Boms' 
times  IT,  six-wheeled  coaches  on.  I  cannot  speak 
coal  oousumption.    There 


"Precedent.  __. 
llsbel  bring  ths 
wheeled  coaches  o 
performance  not  to 


built. 


eeing 


express,    17   heavy  ■ 

.wo  minutes  before  time,  a 

made  light  of.     Any  other 


tie  pleased  tc 

[65350.]— A  Fallacious  Equation.— Of  all 
the  answers  to  this  last  week,  the  only  one  that  hit 
the  real  point  which  causes  the  fallacy  was 
"J.  B.  C.'s."  It  does  depend  on  the  fact  that  a 
number  multiplied  by  nothing  ia  reduced  to 
nothing.  That  this  is  a  fact  can  be  proved  thus  : 
Let  a  =  x  .".  a  —  x  =  0,  and  a  +  z  =  something. 
Multiplying  these  together  we  get  a7 -x'  =  nothing. 
Perhaps  the  following  two  equations  mar  be 
interesting,  and  not  irrelevant  (they  are  from 
"  Facetiet  Cantabrigiinaes  ")  : — (1)  Let  a->x,  thin 
_- . ..i — •  twin  e!lon  ifj,  .  (b(n  a  -     -' 


i  is  a  (*  -  u)  -  O  +  o)  O-a); 


Now,  supposing   value  o 
equation  becomes  '.  -  2, 

[66819.]—  A    Fallanioua     Sanation —  Thia 

!uery  raises  an  important  point  lying  at  the  very 
oundatioos  of  algebra.  "  Nephesh "  says  the 
matter  is  explained  in  "  any  good  algebra," 
"  Vladimir  "  says  it  is  an  error  which  "  books  on 
algebra  fail  to  warn  the  student  againat."  Which 
is  right '/  Prof.  Cbrystal,  in  hia  work,  just  touches 
on  ths  subjsct,  bnt  scarcely  more.  f>odonht,to 
divide  both  sides  of  an  eqnation  by  a  factor  which 
In  reality  is  xero  is  a  most  dangsTous  operation,  to 
Say  the  least;  bnt  it  doss  not  always  produce  a 
false  result.  For  instance,  let  x  —  a,  as  before. 
Then-  *»  -  a'  =  a"  ■  -  a' 

.-,      (r  -  a)  (s)  +  a)  -  (*  -  c)  {*»+«  +  a*) 
Striking  out  (t  —  a)  tbe  common  factor,  we  get — 

I+SaJi'+MT"' 
which  Is  quite  true,  when  we  give  a  and  a  the 
numerical  value  of  4-  The  following  test  will,  I 
believe,  show  whether  dividing  bj  x  —  a  will  lead 
to  a  false  coneloaion  or  not.  Form  a  vanishing 
fraction  of  the  two  aides  of  the  equation  that  pre 
cedes  the  operation  with  x  —  a.  Find  the 
vslus  of  thia  fraction  when  x  —  a,  and 
if  the  answer  is  a  numerical  one  there 
will  be  a  false  oouolusion ;  whereas  If  the 
value  of  the  vanishing  fraction  is  a  function  of  x, 
ths  result  will  be  true.  In  the  example  above  the 
vanishing  fraction  is— 


The  valne  of  th 

f  unction  of  r  ; 


;x" 


1,    which    is   a 
on  is  true.  Now, 


2a»  + 


-tfl 


[05886.]— Soldering, 
made  of  6  parte  alumiuiu 
soft  aoldsr,  6  bismuth,  B4 


the  value  of  which  is  numerical — via.,  I. 

f.  a,  a 

Aluminium     solder    hi 
4}  cupper,  89|  sine,  a 

A.  BlBD. 
Paint  your 
ordinary  oil  paint  (no  wax) ;  if  old, 
work  two  ooats ;  if  new,  four.  Then  finish  in 
spirit  colour,  ons  coat,  which  is  simply  turpentine, 
and  no  oil.  In  finishing  be  careful  not  to  lab 
edges  set  before  joining,  or,  in  other  words,  begin 
-  member  and  finish  as  yon  go  on. 

SHBPniLD. 

[65870.]— Cement-Tank  and  PiebasL— Pet- 
_aps  "Rustic"  has  simply  starved  his  fishes,  as  he  . 
■ays  nothing  about  having  anything  eatable  in  hat 
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tank,  snob  m  growing  weeds.    The  water,   also, 
ma;  have  been  too  eloaely  filtered. 

Gamma  Sigma. 

[66878.]- -Medio*!    OolL— Your    primary   end 
secondary  wire*  should  be  wound  in  layers  from 


.         „.   r-.r—  -.. ..ery  two lejen 

of  your  secondary  to  keep  them  from  alipping  in 
between.  Yon  cm  meke  your  own  paper  cylinder* 
by  ontting  some  cartridge  paper,  the  width  of  your 
ooil  and  glue  one  aide,  then  wind  it  tightly 
round  a  tube  the  site  of  your  regulator,  tenor 
eleven  timei,  till  about  ^in.  thick, 

W.  H.  Edwards. 

[6588B.]— Haydon  Cutter  Bar.- The  Bret 
point  to  consider  ie  the  direction  of  the  propoaed 
out ;  next,  how  far  yon  are  tied  aa  to  the  position 
you  can  gin  to  the  bar.  In  yoor  oaae  yon  wish  it 
to  lie  at  right  anglee  to  the  work  in  the  receptacle 
of  your  ornamental  rest.    In  ordinary 

e  direction  of  A  B. 


.   _    ._   ._  the  enormously, 
patriarohe?  THE  LYDS 

[65839.]— Vesretariane  and  EVolution.  — I 
am  afraid  vegetarians  are  very  illogical.  In 
soma  lectures  lately  delivered  by  Dr.  Richardson, 
that  gentleman  ehowed  pretty  clearly  that  man's 
teeth  are  adapted  some  for  tearing  fleah,  4c,  others 
for  masticating  vegetable,  and  others  for  crashing 
nuts  ic  and  tbat  the  intsstinss  of  man  took  a 
middle  place  between  .exclusively  flesh-feeders  and 
exclusively  rnminanta ;  but,  instead  of  drawing 
the  obvione  'oonolneion  that  man's  organisation 
polnte  to  bis  being  omnivorous  ae  a  rule,  ha  quietly 
asanmee  that  he  should  be  a  fruit-eater  par  excel- 
lence, apparently  for  the  sole  purpose  of  pleasing 
the  vegetariani.  Why  people  who  have  the  power 
of  consuming  all  kinds  of  food  shonld  wiah  to 
restrict  themselves  and  others  to  certain  olaasee  of 
food  only,  is  a  puzile  that  aeeme  insoluble.  There 
may  be  good  reasons  for  anyone  restricting  himself 
in  consequence  of  his  personal  experience  of  that 
which  he  finds  moat  suitable  to  himself;  but  it 
seems  soaroely  credible  that  anyone  of  observation 
oan  fail  to  perceive  the  wonderful  variety  of 
idiosyncrasies  and  habits  in  the  human  race,  in- 
volving extreme  variations  in  food  and  other 
meats.  In  short,  the  "vegetarian"aasnmea 
greater  knowledge  than  his  Creator. 

Gamma  BicMa. 


with  water.  By  turning  the  milled  edge  A 

Set  what  pressure  you  like,  or  aaoerUin  i 
ave  got.  The  lighter  the  spring  the  betti 
register,  as  the  graduations  will  be  farthi 
Do  not  nee  glass,  as  it  is  very  dangerous 
or  air.  It  in  bad  enough  when  testing  hyh 
I  have  tested  j}  and  'i  glass  tnbel  fuia.  ttai 
one  ton  and  more  per  square  inch  ;  but 
no  dependence  to  be  placed,  and  when  t* 


Yon  want  it  to  be  as  CD  or  E  P.  Then  let 
DCBF  represent  the  cutter.  All  yon  have  to  do 
is  to  turn  the  bar  round  ao  far  on  the  support  of 
the  grindstone  tbat  the  first  face  will  be  ground 


[66894.]— Ore**  Pea*.— Three  pints 
bard  water  to  a  pint  of  peas,  cleanly  ahaiiea,  not 
washed,  a  tesspoonfu!  of  salt  and  two  or  three 
■prigs  of  mint  tops ;  fresh-gathered  garden  peas, 
and  an  enamel  saucepan.  Throw  in  the  peas 
when  the  water  boils;  15  or  20  minutes  boiling  ; 
then  yon  will  get  a  delicious  dish,  truly  English, 
never  to  be  bad  abroad.  The  Old  LADY. 

[66896.]—  Pulley.— It  ia  a  pity  J.  Jawabury 
seeks  to  puff  bis  gear,  as  his,  Monro's,  or 
Pickering's  internal  gear  wears  out  quite  aa  fast  aa 
the  nibs  of  such  blooka  as  Weston's,  and  requires 

ing  internally,  which  the  latter  do 


Bristol. 


T.C. 


.  .„  ie  top  face, 
XS  muat  be  in  the  "  run  "  of  the  atone,  or  the  two 
edges  will  not  be  equally  sharp.  A  ahoulder  ia  cat 
with  a  very  similar  tool.  It  la  a  bit  of  face  work, 
and  yon  can  cut  it  with  a  tool  that  will  leave  the 
aaid  face  quits  smooth  if  the  edge  that  is  next  to 
the  face  ia   the  following   and  not  leading  edge, 


which  Is  •  mere  question  of  position,  because  with 
the  plain  point  tool  you  can  work  from  right  to 

left  or  viee-versS  ;  but  with  yo — 

:j:,  -jliss  the  ■»---■■■-  >-- 

tion,  the  sling  part  alone  being 
left.  Hines  has  a  bar  with  a  binge 
but  I  should  doubt  its  rigidity.  For  getting  intt 
corners,  yon  have,  of  course  to  grind  the  plan 
angle  at  a  leas  degree  than  120,  or  even  90°,  snd  if 
part  of  the  edge  or  Blip  of  steel  is  in  the  way,  it 
msy  be  all  filed  out  so  long  as  two  little  bits  of  the 
ontting  edges  remain,  This  ie  often  a  convenience. 
O.  J.  L. 
[66889.]— Vegetarians  and  Evolution.  -In 
the  elephant,  the  rat,  and  some  other  animals 
""  wear  and  tear  of  the   teeth  by 

than  oo '■ ■-   -• 

of   the 

oomfott  that  mechanism  has  now  accomplished  is 
that  of  reducing  wheat  to  flour,  in  the  machinery 
for  which  enormous  change  and  advance  have  taken 
plane  during  the  past  few  years;  grit,  the  great 
tooth  reducer,  being  now  practically  unknown  as 
present  in  wheat " 


elude  tbat  in  the  age  of  the  Biblical  patriarchs  the 
only  cultivated  form  of  human  food  waa  corn,  and 
its  only  reducing  agent  was  pounding  tbs  grain 
With  a  stone  held  in  the  hands  on  a  flat  stone  for 
'a  the  crushed  grain  of  which  grit  muat 
bsome  Having  lived  to 
b*b  tut  iijuiB-uuiiuureu  mill-stones  ousted  by  iron 
rollers,  the  question  occurs  to  my  mind,  On  what 
food  could  the  patriarchs  have  subsisted  so  aa  to 
bare  retained  the  teeth  then  so  essential  for  their 
vti y existence?    Has  aroaswlogJcal  research  dia- 


[66904.]— A  Mermaid— Perhaps  thia  ingenious 
nanufactnre  may  be  one  that  waa,  30  years  ago,  in 
,  window  in  Greek-street,  Sohu.     The  upper  part 
ras  certainly  no  monkey's  skin,  but  that  of  a  phe- 
,    uomenelly  long-haired  baliy.    The  only  hair  was 
,   on  the  scalp,  and  long  enough  to  reach  beyond  the 
elbows,  which  no  monkey's,  I  fancy,  does,  but  some 
'    baby's  might.  E.  L.  G. 

[65906.  J — Oondenaing     Oaae  a. — To    condense 

Cor  air  properly  and  economically  it  should  be 
ie  with  a  liquid  plunger  to  keep  it  out  of  contact 
of  plunger,  and  to  keep  things  tight  for  working, 
and  I  think  the  best  medium  is  either  glycerine  and 
water  or  eome  of  the  purified  bland  mineral  oils. 
I  herewith  forward  a  sketch  of  a  pump  to  be 
worked  by  hand  for  the  purpose,  and  likewise  a 
special  valve — "  adjustable  register  valve  "  I  call  it. 
The  barrel  of  pump  shonld  he  enamelled— i.e., 
vitrified.  The  barrel  iamade  of  iron  moulded  tube, 
generally  termed  "hydraulic  tube,"  or  "steam 
tube,"  and  should  be  bent  in  the  form  of  a  long  IJ 
with  tegs  about  1ft.  long — short  or  long  bend  no 
matter,  as  long  as  it  is  a  curve ;  a  rad  inside  abuut 

fittings  ic 


glased  inside ;  B  glazed  I 
or  valve-box  ;  DK  brace 


s  the 
valves;   K  inlet 


[  grade  ' 


for  spindle  ;  J 
■i,;  L  outlet:  H  medium  between 

_ r  ._„..   and  gas,  aa  glycerine  and  water  or 

mineral  oil;  N  plug  for  charging.  Fur  adjustable 
registering  valve  get  a  piece  of  Muuti  metal  or 
D.-lta  metal,  Jin.  dia,  4in.  long,  and  bore  a  bole  fUn, 
right  through  it,  and  cut  in  two  lengths,  and  make, 
as  shown  in  sketch,  Fig.  2.  A  is  the  barrel ;  B 
valve  on  the  scat;  C  cotter,  which  answers  two 
or  three  purpo.es :  keepa  the  thrust  of  spring 
central,  and  keeps  it  free  when  turning ;  spring-box 
D  around  the  onteide,  registers  the  pressure,  and 
keeps  the  spiing  from  falling  ont ;  E 
small  grades ;  G  large . 
for  spanner  to  screw  into  position  where 
wanted.  The  hole  is  ft,  the  valve  outside  J,  the 
screw  i'bi  20  threads  per  inch,  spring  bore  hole  J.  I 
do  not  think  it  wants  any  further  explanation. 
The  spring  IB  B.W.U.  steel,  hardened  and  tem- 
pered. II  yon  are  going  in  for  very  high  pressure, 
you  can  bave  larger  wire ;  but  20  or  18  will  give 
you  from  201b.  to  2  toua  per  equate  inch.  Coil 
it  upon  a  iV  mandrel.  The  grades  C  and  F  are 
*     ■■  '■'■■        -■-"  -:-  -'-neUl  npt- 


i  spring: 


eel  w 


,  and  ti 


[659i 
irobably  f  i 

ti  if  the  feet  ate  in  tun  imie  state,  i  ae 
ions  are  cartiiuly  capable  of  modifies' 
hey  ahould  have  the  attention  of  a  med 
o  whom  the  general  appearance,  etc.,  of  tl 
vonld  suggest  the  most  suitable  reined: 
jondon  or  nnyoihcr  homoeopathic  hoepiti 

oUBr™a"t's>ook«LMan^'aT,'Jor  wVme  q 

x  vomica :  one  medicine  used   for  oni 
a   above  rotation  three    times  dady.  ■ 

■  nally;    wbuo  iodide  of  potassium— ti 
isolved  in  a  teacup  of  water,  a  tcaipooe 

nr  Urnes  daily  for  I 


The  Ltd 


(  Disr 


been  rather  u 


:  bottom  upwards  in 
our  weights  upon  it,  and  mark  bore  where  the 
utter  comes,  alternately  side  fur  side,  and  you  can 
cark  the  sides  alternately  1,  2,  3,  -1,  to,  as  you 
•ill  find  that  best  foe  reference.     Every  pound 


should  be  fitted  UDon  an.  YtN«tutd  "?Qo 


[65918.]— I*clancb.e>   Coll.— I  shook! 

easiest  way  would  be  for  yon  to  dig  out  ti 
plate  and  procure  agglomerate  plates,  J 
each  aide  the  carbon  plate,  and  keep  ia 
with  indiarubber  bao.de.  Prise  per  pair,  i 
for  3-pint  cells,  Is.  Hd.  quart,  and  Is.  iji 
Site ;  xinc  as  usual ;  chare*  uma 

E.  Wabd-BeSSEU,  J 
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Snd,  ,J,in. ;  lit,  j,in.    Use  this  as  pattern  for  ct 
ting  toe  bridge.  J.  B, 

[65940.]— Height  of  Violin  Brldare— Deneu 
mainly  on  the  height  of  fingsr-board.  I  would  i 
commend  the  bridge  to  be  out  to  that  he  or  « 
amy  be  able  to  finger  it  easily.  That  would  be,ai 
the  strings  M6in.  clear  of  finger-board.  Bat  sot 
advocate  ■  high  bridge  and  some  players  a  li 
"bridge  :  bnt  what  1  have  mentioned  is  abont  rigl 
Take  for  instance  a  high  bridge  with  string  .1 
from  finger-board ;  look  at  the  amount  of  pressu 
required  to  bring  the  strings  to  it,  taking  into  cc 
*-'-!  to  the  tipi  of  fing. 


and  the  thin  squeaking  t 
A  high  bridge  givei 
chance.    I  therefore 
■tated.  By  cutting  y< 
•will  bring  from  yoor  violin 


lither  player  r 


violin 


-will  play  on  tbe  ihif  t  with  the  greateat  of  ease.     1 
have  played  violins  for  a  number  of  years,   anil 


[65942.] — Torre  Verte. — I  have  found  this  snb- 
stano*  in  tbe  Island  of  Cyprus,  aod  a  few  months 
ago  made  an  analysis  of  it,  which,  roughly,  from 
recollection,  showed: — Silica,  about  61  per  cent. ; 
ferrous  oxide,  about  i!0  per  cent. ;  potash,  about  16 

Si 


lidal  trap  rock  of  the  country,  <rf 

colour  when  massive  but  of  it  pals  oliv 
dried  and  ground.     l~  - 


l  for 


nined)  wbi 


IB  (mostly 
rthe  island.  The  pigment  has 
ngthan  the  walla.  If  "  Prin- 
oipie"  wishes  it,  and  advertises  bis  address,  I  will, 
■when  I  have  access  to  my  travelling  oases,  he  happy 
to  aapply  him  with  a  small  sample  of  the  earth. 


j    tempered    with    water.      In    my    letter    on 

"Whitewashing"  [38995]  I  was  made  to  say 
"brick  rod"  for  "birch  rod,"  and  I  omitted  in- 
■tructiuns  re  stopping  holes  and  cracks  in  walls  or 
ceilings.  In  order  to  repair  tbe  aforassid,  proceed 
as  follows :  Remove  all  unsound  plaster  with  baud 
trowel,  and  then  with  whitewash- brash  seterate 
the  cracks  or  boles  well  with  water  ;  then  take  two 
of  lime  patty  to  one  of  plaster  of  Paris  for  large 
holes,  but  ail  plaster  of  Paris  for  small  onea,  mix- 
ing a  little  at  a  time.  Leave  your  repairing  cleau 
hy  taking  your  wet  brash  over  as  soon  as  you  have 
made  good  your  repair.  Sheffield. 

[66346.1—  Flexible  Steam- pips.— Apply  to 
•my  of  the  large  manufacturers  of  indiarubber 
■rtiales,  and  they  will  supply  all  information  ai  to 
pressure,  Ao.    They  are  made  with  wire  inside. 

Bristol.  T.  C. 

[66947. ]  —  Emery  Wheels.  —  Compo.  emery 
wheels  are  made  with  about  loi.  of  shellae  to  lib. 
of  emery,  with  \ra.  of  rosin  added.    The  shellae 

Whin  they  are  malted  in  an  irou  pan.  This  ia 
poured  into  an  iron  mould  well  eosted  with  black- 
he  well  rammed  down.  When  cold  it  is  taken  from 
the  mould,  put  in  the  Jatbe,  and  a  hole  bored  with 
a  hot  iron  for  spindle.  It  is  also  turned  and 
dressed  op  with  hot  iron.  (Etigi nur  Almanac, 
1662).  J.  A.  HOGS. 

[65949.]— Photographic.— Long  foous  instru- 
ments are  not  recommended  for  portrait  work,  aa 
in  that  ease  rapidity  ia  wanted,  and  that  can  only 
lie  obtained  by  double  leusea.  For  landscapes 
■ingle  leusea  of  long  focus  give  the  most  brilliant 
pictures, 

Plymouth.  B.Sc. 

[66950.]— Steam  Pomp.— Look  in  advertiae- 
1S  of  Engineer  QlEngtneirin'j,  and  yuu 


ie  ordinary 


will  see  seven 

want  to  keep  clear  of  being  ii 
covers  knocked  o" 
Bristol. 

£.— Tn~ 
the  plates  of  graphite  from  th 
mahogany,  beech,  or  other  ha 
been   boiled   for   ten  minutes 
hour  in  melted   paraffin- wax. 
for  exciting  such   -*■--- 
■oid  Dot.,  water 
solve  the  ohromic 
phuxio  aeid  in  a  : 
with  a  glass  rod  i 


ify..„ 
rag  the 

T.O. 


d  wood   wbicl 


and  baking  this  mixture  in  cast-iron  moulds  at  a 

[65966.]— Lima  Precipitate.— Washing  soda 
added  iu  such  quantity  that  it  only  juet  precipitates 
the  lime  is  about  as  cheap  as  anything.  On  p.  342 
of  onrrent  volnme  will  be  found  a  new  process  for 
softening  and  purifying  water.  Whoever  recom- 
mended aulphate  of  soda  evidently  did  nut  know 
much  about  the  subject.  PitiNciriA, 

Lima    Preolpltate.  —  Temporary 


hardm 


of  earthy  ci 


ing;  pern 


hardness,  dc_  .. 
addition  of  lime  water  removes  temporary  hard- 
ness, and  carbonate  of  soda  (washing  soda)  both 
temporary  and  permanent  hardness,  in  the  latter 
case  sulphate  of  soda  remaining  iu  solution.  Hard- 
water  soap  ia  ordinary  lard  soap  with  au  excess  of 
canstio  soda.  J.  A.  HOGG. 

[65956.]— Lime  Precipitate.— This  qneation  is 
hardly  explicit  enough  to  give  a  direct  answer,  as 
lime  ia  usually  found  iu  water  as  biearbonates  and 
:  the  bicarbonate!  can  easily  be  disposed 
-   "ie  sulphates  are 

remedies  are  dear,  or  only  fit  for  the  laboratory. 
Soda — any  good  carbonate  of  soda — decomposes 
sulphate  of  lime  alowly  in  cold  water,  but  more 
rapidly  in  boiling  water.  Sulphate  of  soda  is  no 
good.     If   Mr.  J.    W.  Sylcea   likes  to  send  me  a 


ilphates ;  the  bicarboi 
[  by  the   Clarke  proe 


at,  i  maybe  able  to  he 


tapjei         | 

ClIAS.  B.  GlTTINS. 

109,  Fenehurch-strset,  B.C. 

[<;;,9,ir,,]_ Lime  Precipitate.— It  depends  upon 
the  state  in  which  the  lime  exists  in  the  water.  If 
simply  as  calcium  bicarbonate — that  is,  calcium 
carbonate  dissolved  in  carbon  dioxide  water— then 
it  may  be  removed  by  boiling  the  water,  or  by  add- 
ing a  quantity  of  milk  of  lime  jnst  sufficient  to 
combine  with  the  bicarbonate.  If  tbe  water  is 
boiled,  carbon  dioxide  is  given  off,  and  normal  car- 
bonate of  lime  precipitated  thns — 

CaCO,,  H,CO,  -  CaCO,  +  H,0  +  CO, 
If  milk  of  lime  ia  added,  the  reaction  is— 

CaCO,,  UfiQ,  +  CaO.H,  =  2CaCO,  +  SH.O. 


,n,t  fur 


s  lin 


as  sulphate,  chloride,  or  any  i 

lime.  In  this  case  there  ia  one,  i 
method  of  removing  it — by  adding  a 
line  carbonate  as  sodium  carbonate. 

Na,CO,  +  CaSO,  =  Ka,SO,  -I 
The  presence  of  1: 


n  the  second  state, 
permanent,  hardness.  in  any  case,  sulphate  of 
aoda  ia  useless.  The  only  advice  I  can  give  yon 
ia  to  boil  your  water,  which  will  remove 
temporary  hardness,  and  add  plenty  of  washing 
aoda  for  washing  clothes  ;  but  I  cannot  recommend 
the  addition  of  aoda  for  water  used  to  cleanse  the 


"MS 

r.ui'3; 

riving  at  a  higher  speed  ; 


[65957.]— Voltage  of  Gramma  Dynamo.- 
(tia  can  increase  the  voltage  of  the  dvnamo.  i 
hunt  wound,  by  r -'"- 


[65060.]  - 
rhiah  "  Brei 


Sleetovar. — I    saw    the    paragraph 
ib  Loader"  mentions,  reproduced  in 

of  tbe  explosive  (which  baa  probably,  like  many 
others,  died  ■  natural  death  before  this  J,  the  idea 
of  a  cardboard  barrel,  or  of  tbe  explosive  venting 
its  force  on  the  base  of  the  bullet,  aod  nowhere 
elae,  is  well  worth;  of  the  brain  of  the  maddest 
of  Bsthlem 


■sjllitaj 


aecn  rite,  and  i 


n  the  presence  t 
ata  of  the  nitri 

a   benxoli 


I  tbe  tbre 


at  they  are  perfectly 
:  firedamp,  to.  Car- 
*b  of  potassium  and 
and  cellulose.  The 
nity  from  danger 


txplo 


■ising  i 
L.Abel 


.  .  would  __ 
flame,  and  its  use,  therefore 
ie   best  solution    ff11"  immunity  from  the  danger 
lattery  is  certainly— chromio     blown-out  shot.  —(Lecture  by  Sir 
pint,  sulphuric  aoid  80s.    Dia-    *t  Inst.C.B.,  on"  Aoeidants  in  Mines") 
acid  in  the  water,  add  tbe  aul-  Mr.Gr.RA. 

ie  stream,  stirring  continually        [65959.]— Small  Organ.— A  small  organ  I  used 
atsmof  a  tobacoo-pipe.    Hake    to  play  bad  an  open  diapason  Sft.  front,  and  the 
glazed  earthen  vessel.    Do  not    net  of  the  stops— principal,  fifteenth,  oboe,  ore- 
gut  quits  cold.    Real  graphite    in  a  swell-box.    Of  course,  all  tbe  diapason  could 
icb  forma  inside  the  gas-retorts    not  be  included  in  the  front ;  the  rest  of  tbe  stop 
t.    It  la  teohnically    was  inside  the  eaas  on  either  side   of  the  swell. 
sonrf."_   There  is  a    The  pedal  open  16ft,  waa  at  the  back,  not  inclosed 
"■■swell-box.    There  was  one  manual  only,  and 
■exvueahla.     If  "  G.  J.  J." 
\wu\wn>»i*(\.Wo. 


is  hard  carbon,  which  f  i 
during  the  preparation 
known  bj  the  £as-work( 

jittoriA  graphite,  bnt  this  ia  not  used  for  batteries. 
AztiBeimij         -  ■       ■ 


d/ai  grmphitn  plates  are  also  nude  by  making   the  organ  waa  verv  aexvueabj 
e  ot  eoke-powder  with  sugar  and  molasses,   like*,  to  advertise,  ma  aMieaa 


.  tbe  best,  and  the  specification  A  stay 
iomewhat  an  expensive  organ  in  rsspsctte 
tbe  specification;  bnt  the  soundboard  can  be coa- 
st ructed  in  one  and  divided  in  the  bars,  and  so  [trs 
the  two  soundboards  as  required,  and  then  there  is 
not  a  lot  of  metal  pipes,  which  are  tbe  most  expes- 
aive,  and  with  a  little  scheming  the  pedal  pips* 
ean  be  utilised  in  making  np  tbe  ewe,  which  I 
think  would  be  a  compact  and  aaafnl  inatnuuit; 
but  a  more  complete  and  useful  organ  ean  be  got 
from  specification  B,  which  would  ooat  ahost 
£150.    Stops  marked  thns  *  are  prepared  for. 

Specification  A. 

GREAT  ORGAN.  Ft.      Pipes, 

wood  and  n 


2*  Clarinet  flats,  wood    . 

SWELL  OB 
3  L  iebl  ich  gad  act,  wood . . 
1  (iemshom,  wood  and  m 
6*  Piccolo,  wood    


s  lew  ft 


i.  ORGAN. 


6    Bourdon,  v 

COUPLERS. 
7     Swell  to  Great   |  8  Great 

I     Open  diapason,  wood  and 
2' Clarinet  Sate,  wood    


B. 


'1  Liebliob  gedaot,  wo 
i*  Salabnal,  metal  ... 
i    Gemaborn,  metal., , 

5  Bourdon,  wood 


|  10 


w.l 


[i;.y.iiil.]— Infinite  flerlea. — I  cannot  see, mm 

iau  "  Philomath,"  how  to  express  the  Nth  urasE 

is  series ;  but  the  value  toward  which  the  ratio  of 

ny  two  successive  terms  will  always  approval 

?.  ~  — ,  or  thatof  the  two  ports  of  Euelkt'slhi 

out  in  extreme  and  mean  ratio."  E.  L.  G. 

[65961.]— Infinite  Serlea.— The  general  tern 

[  a  series,  every  term  of  which  equals  tbe  sussf 

preceding  terms,  ia   readily  found  by  let 

i  of  Finite   Difiereooes.     For  the  la*  of 

es  can  be  expreaaed  by  an  equation  of  iuV 

ferenoea,  the  aoiution  of  which  gives  us  the  nisi 

of  the  i'i  term,  or  T.     From  each  an  equation,  *i 

find— 

-  (1) 


Calcnl 


•^(W-C-Tr^) 


i  darired  is  (soonV 


where  Uj  =  T.  The  Constanta  of  integration  so 
determined  by  putting,  in  the  general  iaieroi 
x  =  0  when  T  will  -  0  j  and  %  =  1,  when  T  el 
=  1,  If,  however,  we  nut  i  —  2  in  (I),  ws  gstfst 
the  second  term  of  the  aeries — not  £,  as  "  Pkik- 
roath"  supposaa— but  1.  Correctly  written,  ws 
series  li,  therefore,  1  +  I  -:-.■:..  .  li 
8  represent  the  sum  of  tha  first  x  terms  of  taa 
series,  by  integrating  (of  course,  by  ths  invent 
method  of  diffarenaea)   the    expression  for  T  wl 


ofa- 


;   (*+■ 


i}-1  Mr* 

d(;  it 

J.R.C. 


inns  unity.    By  substitutiag 

■rent  numbers,  as  2,  E,  6,  4c,  tor  x,  -■  rs 

ill  be  able  to  verify  the  above  formiihr. 

Charing,  Kent. 

[65962.1— Slstosdllng.—  Your    best  way  wools 

>  to  have  a  bell,  battery,  and   Moras  key  at  Ms 

using  a  single  hue  wire  and  earth  for  n- 

pipe  will  do  very  wall  forjuursarlk 

nuns  if  yon  take  eare  to  solder  the  wire  nl 

to  it     Six  Leclanchc  pint  cells  at  either  end  casts 

to  suffice.    No.  UB.W.G.  (oopperwire}.or.No.Il 

li.H-.LJ.(u-un)  will  do  for  the  fine  wire.   CxnM 

np  as  shown  in  my  sketch  in  answer  to  65SJ1  (St. 

1218)  only  substitute  bells  in  plane  of  tbe  sondes 

s.a.     You  may  naa  either  Morse  keys  or  two-snf 

switebss,  and  put  both  th*  xinn  and  ball  tossnbol 

the  same  wire  if  more  convenient.         Meted*. 

-It    j 


•th* 


[65964.]— Skin 
(without  inapeotio: 
ease  than  that  giv 
the  disease  is.    It 

but  it  would  be  dangerotw  to  prnaatiba  fw 
patient  should  eonanlt  a  specialist  at  ska 


.nd  farther  knowlsdge  sf  ssi 
by_  "Sitram")  So  ssy  wke 

fajMCsbatoiL  A*' 
list  at  the  HcsstSB 
l-aAswat.ialssssnW 
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any  farther  information  I  shall  always  bt  pleased 
to  answer  anything  that  liea  in  my  power ;  or  if 
yon  care  to  advertise  your  address,  I  will  reply  by 
post.  Pbincipia. 

J[65980.]— I«egal.— I  am  afraid,  from  the  law 
d  down  in  the  case  of  Simpson  v.  Hartopp, 
Smith's  "  Leading  Cases,"  6th  ed.  398,  that  the 
landlord  has  power  to  distrain  the  plant  yon  lent 
on  the  hire  syetem.  The  law  there  laid  down  is 
that  goods  sent  to  another  merely  for  the  purpose 
of  having  wotk  done  upon  them  are  exempt  from 
distraint,  while,  on  the  contrary,  goods  (or  plant) 
sent  to  remain  on  the  premises  are  not  exempt.  1 
would  say  that  the  latter  is  your  case.  You  should 
see  the  landlord ;  possibly  the  rent  owing  is  not 
nearly  so  much  as  the  plant  is  worth  to  you.  A 
ease  was  decided  in  Scotland  where  a  piano  lent 
on  hire  for  one  night  was  distrained  by  the  land- 
lord for  one  nights  rent  of  the  hall.  The  landlord 
succeed  ed. 
Plymouth.  B.Sc.  (and  Solicitor). 

[65981.]  — Photographio  Leneee.— "J.  W." 
has  answered  his  question  himself.  The  longest- 
focus  lens  he  can  use  is  8|,  but  I  would  advise 
him  to  use  one  a  little  less  than  this,  for  the  focus 
will  vary  according  to  the  distance  of  the  object 
from  the  lens,  and  in  some  oases,  if  he  is  copying 
and  has  to  enlarge  a  little^  he  would  nee  J  a  longer 
bellows ;  so  on  the  whole  it  would  be  advisable  to 
use  a  shorter-focus  lens.  The  best  lens  he  oan  use 
for  instantaneous  views  is  a  rapid  rectilinear :  this 
is  speoially  suitable  for  the  purposes  "  J.  W." 
requires,  as  it  will  take  views,  groups,  archi- 
tectural subjects,  either  instantaneously  or  with 
longer  exposures,  according  to  the  stop  used ;  it  is 
also  a  capital  lens  for  copying  engravings, 
designs,  <fcc,  intended  for  lantern  transparencies. 
As  to  price,  a  firm  who  advertise  on  the  front  page 
of  the  " E.M."  snpplv  the  " Invicta  lenses/'a 
quarter  plate  rapid  rectilinear,  costing  21s.  (subject 
to  a  small  discount),  which  is  the  cheapest  and  best 
lens  I  have  ever  seen.  If  "  J.  W."  cares  to  adver- 
tise his  address.  I  shall  have  pleasure  in  forward- 


oates  with  the  firm  mentioned,  as  they  make  a 
speciality  of  lantern  and  photographic  apparatus 
only,  no  doubt  they  would  give  fullpartioulars. 

wet  Plate. 

[65982.1— Organ  Query.— The  f0id8  of  the 
small  bellows  or  pneumatic  motors  do  not  blow 
outwards,  as,  under  the  oiroumstanoes  named,  they 
are  open  almost  to  their  fullest  capacity,  and  the 
leather  almost  straight.  Upon  depressing  a  key, 
the  fold  is  drawn  or  forced  inwards.       J.  £.  M. 

[65983J— Gh  W.  B.  and  M.  S.  &  L.  Loooa.— 
"  W.  H.  P."  will  find  two  very  good  sketohes  of  the 
M.S.  and  L.  bogie  express  engines  in  No.  1097, 
Vol.  XLIII.,  with  a  few  dimensions  attached. 
The  drawings  are  of  No.  438,  whioh  belongs,  I 
believe,  to  the  same  class  as  No.  411.  The 
driving  wheels  are  6ft.  Sin.,  bogie  wheels 
8ft.  din.,  and  cylinders  17&in.  by  26in.  I  beg  to 
state  that  I  am  not  the  "  Meteor  "  therein  men- 
tioned, as  Vol.  XLV.  was  the  first  I  subscribed  to. 
This  will  account  for  my  taking  the  same  nom  <lc 
plume  as  the  original  "  Meteor/'  for  which  if  he 
still  takes  in  the  "  £.  M."  I  hope  he  will  pardon  me. 
If  I  had  not  bought  up  some  back  numbers,  I 
■heuld  never  have  discovered  my  error.  I  am  sorry 
I  cannot  supply  fuller  details,  nor  anything  con- 
cerning the  G.W.R.  broad-gauge  express  engines. 

Meteor. 

[65985.]— Electric-ldffht  Meter.— "G.  R.V 
experience  is  almost  a  sufficient  answer  to  his 
question ;  but  an  error  of  60  per  cent,  is  very 
likely,  and  easy  enough  for  many  reasons.  Although 
theoretically  it  should  be  a  simple  and  correct 
form,  yet  practically  it  is  useless  for  the  purpose. 
It  may  be  some  consolation  to  know  that  your  next 
quarter's  bill  may  be  half  what  it  rightly  should. 

H.  R. 

[66986.]— Eleotrlo-Idght  Meter.— I  think  you 
may  take  it  for  granted  that  the  meter  registers 
pretty  accurately  the  amount  of  current  which 
passes  through  it :  but  it  does  not  follow  that  your 
club  has  had  the  benefit  of  that  amount  of  current 
in  lighting  power,  as  there  may  be  enormous  leak- 
ages either  in  the  leads  to  the  lamps  or  in  the 
return  wires  and  the  source  of  current.  Could  you 
not  get  a  practioal  man  to  look  over  the  general 
arrangements  and  test  for  leakage  ? 

S.  I30TTONE. 

[66985.]— Blectrio-Light  Meter.— After  nearly 
three  years'  use  I  oan  recommend  the  Ferranti 
meter  (Hatton-garden).  It  is  unfortunately  ex- 
pensive, but  I  believe  it  to  give  indications  whioh 
must  be  very  near  the  truth.  Each  instrument 
should  be  calibrated  for  the  extremes  and  some 
intermediate  points  of  the  currents  likely  to 
be  mistered.  If  known  constant  currents  are 
available  nothing  else  but  a  good  ammeter  and  a 
clock  will  be  wanted.    In  my  own  test  I  used  the 

efectro-depo&ition   of  copper  method.    Like  Mr. 

Pr—oe,  I  hnve  one  of  these  meters  on  the  charging 


oircuit,  and  another  on  the  discharging;  one  of 
them  when  tested  gave  the  same  constant  for  all 
ourrents  between  8  amperes  and  50,  the  other  had 
more  variation,  and,  for  accurate  work,  corrections 
would  have  to  be  made  according  to  the  probable 
current  passing.  The  meter  is  read  by  dial  work 
like  an  ordinary  gas  meter,  and  as  the  whole 
current  passes  through  it,  and  not  an  infinitesimal 
portion  by  a  shunt,  as  is  probably  the  esse  with 
u  J.  R.'s  "  meter,  the  record  should  be  less  liable  to 
error.  As  TARES. 

165989.]— Port-holes  of  Cylinder.— The  area 
of  noles  equals  sav  ^th  area  of  cylinder.  Area  of 
fin.  diam.  n  j  x  }  x  :J  =  nearly  }sq.in.,  and  ports 
=  ^sqjn.,  or  say  £in.  x  Jtiin.  full  near  enough  for 
you.    Bars  and  ports  T[,in.  wide  and  exhaust  Jin. 

Bristol.  T.  C. 

[65992.]  —  Manganese. — I  have  made  some 
hundreds  of  assays  of  Mn  and  Cr  in  iron  ores,  and 
never  noticed  tbe  difficulty  mentioned.  What  do 
you  do  before  adding  the  N  H,C1  and  the  NH,HO  ? 
I  always  like  to  get  rid  of  Mn  at  the  earliest  pos- 
sible moment,  it  being  such  an  insidious  substance, 
contaminating  nearly  every  precipitate  produced 
in  its  presence.  Try  dissolving  your  Cro(H0)4 
precipitate  and  repreoipitating  with  Nrl.HO. 
There  is  no  need  to  use  NH4G1  if  you  use  HCl  and 
NH4HO.  Metallurgist. 

£65992.] — Manganese. — The  precipitate  with 
NH4C1  and  NH4UO  (whioh  if  green  contains  Cr) 
should  be  washed  and  fused  in  a  platinum  dish 
with  KNaCO,  and  KNOr  boiled  with  water,  and 
filtered,  the  insoluble  portion  tested  for  Fe  and  Cr. 
The  solution  is  mixed  with  Na-HP04,  acidulated 
with  HC,H3Oj,  and  boiled,  a  gelatinous  white  pre- 
cipitate is  Al.  The  filtrate  is  then  tested  for  Cr 
with  BaCl„  giving  a  yellow.  If,  however,  Mn  has 
been  precipitated,  both  the  residue  and  the  solution 
are  bright  green  and  mark  the  yellow  of  the  Cr. 
In  this  case  boil  the  filtrate  with  HCl  and  spirit, 
when  the  green  of  the  Mn  will  be  removed,  while 
the  Cr  wiU  be  reduced  to  Cr,Cl4,  and  turn  greenish. 
If.  then,  the  original  green  sol.  be  entirely  dis- 
coloured with  HCl  and  Sp.  nothing,  but  Mn  is  pre- 
sent, but  if  a  green  tint  remains,  then  Cr.  was  also 
present.  J.  A.  HOGO. 

[66992.]— Manganese. — It  is  practically  im- 
possible to  prevent  some  Mn  coming  down  in 
Group  II L  by  the  AmCl  and  Am  HO  method ;  but 
the  amount  so  precipitated  may  be  reduced  by 
filtering  as  rapidly  as  possible  to  avoid  much  con- 
tact with  air,  for  it  is  only  the  — io  oxide  whioh 
precipitates.  If  Mn  be  present  in  the  Group  III. 
ppt.,  this  is  indicated  by  its  darker  colour,  and  on 
subsequently  fusing  to  separate  Fe  and  Cr,  the 
mass  turns  green  owing  to  the  formation  of  potas- 
sium manganate.  The  green  mass  usually  yields  a 
pink  solution  due  to  further  oxidation  to  perman- 
ganate, and,  unless  there  be  muoh  Mn  down,  the 
pink  solution  runs  colourless  (or  yellow  in  pre- 
sence of  Cr)  through  the  filter  being  reduced  by 
the  filter  paper.  Thus  the  Mn  is  readily  detected, 
even  if  it  does  get  down  in  the  wrong  group. 

Wm.  John  Ouey,  F.C.S., 

Analytical  Chemist,  Newoastle-on-Tyne. 

[65(J92.1— Manganese. — To  test  a  solution  con- 
taining Mn  and  Cr  is  what  I  suppose  yon  mean. 
This  being  so,  you  may  proceed  as  follows : — 
Precipitate  the  Mn  and  Or  as  MnC03  and  Cr, 
(HO)6  by  sodium  carbonate,  wash,  redissolvc  iu 
H2SO„  and  boil  with  BaCO, ;  this  will  displace 
the  Cr,  and  leave  the  Mn  in  solution.  Filter,  and 
test  the  filtrate  for  Mn ;  wash  the  ppt.,  dissolve  in 
H2S041  and  test  for  Cr.  Perhaps  you  do  not 
happen  to  know  of  Crum's  test  for  manganese  : — 
Boil  the  salt  suspected  with  HN03  and  lead 
peroxide,  and  if  Mn  is  present,  the  liquid  will 
develop  the  characteristic  crimson  colour  of 
K2Mn20„;  this  test  is  very  delicate,  it  being  so 
much  so  that  a  trace  of  magnancse  which  would 
esoape  detection  by  the  ordinary  tests  is  easily 
discovered  by  this.  Cr.^HO)*  as  precipitated  by 
NH4HO  is  a  deep  bluish-violet ;  if  the  solution  is 
very  much  diluted  it  is  a  light  pinkish  colour,  so 
don't  go  and  mistake  it  for  something  else — 
CO(HO).^  for  instance.  PuisciriA. 

[65992.] —  Manganese.  —  In  separating  the 
hydrates  of  Cr  and  Mn  in  this  way,  the  oxygen  of 
the  air  is  apt  to  cause  manganic  hydrate  to  be 
formed,  whioh  is  insoluble  in  NH4C1  solution.  If 
u  Young  Student "  will  be  cautious  and  not  add  a 
very  large  excess  of  NH4OH,  and  a  moderate  quan- 
tity of  NH4C1,  and  immediately  boil  off  the  NH, 
until  there  is  no  smell  thereof,  he  will  probably 
find  sufficient  Mn  in  the  filtrate  to  identify  it.  I 
should  advise  "  Young  Student "  to  procure  a  book 
which  causes  the  users  thereof  to  think  of  what 
they  are  doing,  and  which  does  not  set  out  things 
in  cut-and-dried  "tables,"  «bc,  as  if  the  reactions 
and  separations  of  qualitative  analysis  were 
sharply  defined  under  all  circumstances  and  in  any 
mixture  of  salts.  "  Young  Student "  would  then 
discover  that  mixtures  of  salts  are  far  from  be- 
having to  reagents  exactly  as  do  the  single  salts  by 
themselves.  It  would  be  invidious  to  name  any 
par tvouXar  book,  ^  \rafc  &uX<ra&i\&udftuV'  wishes, 


I  oan  recommend  one  which,  if  he  studies  dili- 
gently, will  make  him  a  better  hand  at  qsslits- 
tive  analysis  than  any  "  tables,"  dec,  can  ever  do. 

TU03LU. 

[65992.]—  Manganese.— If  "  Young  Stnfcn" 
has  the  chance,  he  should  consult  Clowes's  -Prse- 
tioal  Chemistry."  as  it  is  particularly  full  sad 
dear  on  this  difficulty.  As,  however,  he  nuy  an 
have  aooess  to  it,  I  will  give  a  prici*  of  the  remirb 
contained  therein.  If  Am  HO  and  Am  CI  be  added 
in  excess  to  a  solution  containing  members  of 
Group  IILA  (Fe,  Al,  and  Cr)  only,  the  who*  4 
them  is  precipitated  on  boiling.  If  AmHO  a&d 
AmCl  be  added  in  excess  to  a  solution  conuinisf 
members  of  Group  III.B  (Mn,  Zn,  Ni,  Co),  isi 
the  solution  protected  from  the  air,  no  precipitin* 
occurs.  If,  nowever,  the  two  group*  be  present 
together,  Mn  and  Zn  will  always  be  precipitated 
(partly,  at  least)  with  Fe,  Al,  and  Cr  :  and,  if  they 
be  present  in  small  quantity  only,  may  be  entiitJj 

Breoipitated  with  Group  II I. A.  In  the  cats  cf 
[n  this  is  not  of  much  consequence,  as  it  wools 
be  deteoted  by  the  green  colour  produced  by  f  auoa 
with  KNO,  and  N  AaCO,  when  testing  for  Cr,buiZa 
would  be  entirely  overlooked.  Therefore,  warn  i 
preoip.  is  produced  by  adding  AmCl  and  AmHO, 
it  is  best  to  precipitate  Groups  1 1 1.  A  and  ULs 
together  by  adding  AmCl,  AmHO,  and  Am,$,ud 
boiling.  Young  analyst. 

[65998.]— Hydrochlorlo  Acid.— HCl  is  aided 
because  many  of  the  metals  are  precipitated  by 
HaS  in  an  acid  solution  only.  Let  "  Student  ins 
Fix "  try  an  alkaline  or  neutral  solution  :  he  will 
soon  see  the  difference.        FREDERICK  Davis. 

[65993.]— Hydrochlorlo  Acid.  — The  man 
that  HCl  is  added  is  that  some  metals  of  these*** 
group— e.g.,  Ni,  Co— are  precipitated  by  H -S  if  tai 
solution  is  neutral ;  they  are  not  precipitated  if 
the  solution  be  aoid.  PBINCIPIA. 

[65993.]  —  Hydrochloric.  Aoid.— No  b»i 
whioh  I  have  on  analysis  recommends  the  ooua 

a  noted  by  the  querist.     I  advise  him  to  write  to 
is  author  of  the  work  asking  for  an  ezplaoatija 

Wm.  John  Gket,  F.Ca 
Analytical  Chemist,  Newomstle-on-Tyne. 

[65993.]— Hydrochlorlo  Aoid.— The  addmes 
is  to  insure  the  expulsion  of  HNO,  (if  taa  a 
nitro-hydroohlorio  acid  has  been  einplojed  a 
making  the  solution),  S02  and  CI,  any  of  void 
would  cause  decomposition  of  the  H5S.  It  ■ 
evaporated  to  drive  otf  ezoeas  of  acid,  and  dilsssi 
in  order  to  lessen  the  solvent  effect  which  lb 
acids  liberated  by  the  H2S  from  their  orifiul 
compounds,  would  have  on  the  resulting  precipi- 
tate. This  is  particularly  important  in  tbe  cut  d 
cadmium  (CdS04  +  H..S  =  CdS  +  H.SOJ  s*C43 
is  soluble  in  H,S04.    "         Young  analyst. 

[65993.  J— Hydrochlorlo  Aoid.— See  end  i 
answer  to  No.  65992.  Any  properly-compiled  book 
would  solve  this  question.  The  object  ofsrt?* 
rating  nearly  to  dryness  is  to  expel  any  oxidant 
aoids — nitric,  ohlorio.  *fcc — which  would  prtwa 
the  metals  precipitable  by  H..S  from  coming  A.** 
Test  the  filtrate  from  the  first  group  with  * -top 
of  indigo  solution,  and,  if  it  ia  nut  decolorise!  p 
ahead;  but  if  it  is,  evaporate  nearly  todrjss* 
and  again  take  up  with  HCl.  Please  "  Tocaj 
Student"  try  the  following  experiment :— Tib 
some  lead  nitrate  and  make  a  nitric  acid  salatui 
of  it:  dilute,  and  add  some  HCl,  keeping  the  fob- 
tion  hot,  and  pass  HJS  gas.  There  will  be  litfcli  * 
no  precipitate  of  PbS— only  sulphur.  Now.  plfia 
u  Young  Student,*'  think  for  yourself— Whit  ■ 
the  action  of  HgS  on  dilute  nitric  acid  ? 

THOMAi 

[65994.]— Vacuum.— The  meroury  falls  -*„■ 
that  the  air  really  gives  a  pressure  of  },  of  the  on- 
side  pressure.  As  the  air  admitted  was  same  a 
outside  its  volume  must  have  been  increased  ^tiaa, 
so  that  the  original  space  was  \  x  1  x  /  ■ 
J$c.in. 

Bristol.  T.  C 

[65994.]— Vacuum.— When  the  air  i«  admioei 
to  the  tube  of  the  barometer  its  pressure  ii  recusal 
from  30in.  (that  being  the  atmospheric  presweti 
the  time)  to  -tin.,  and  its  volume  is  increased  frsa 
4cin.  to  V  x  Jb  l*875c.in.  Therefore,  lah  ■ 
the  volume  of  the  space  abovt*  mercury  after  •tftf- 
ing  air,  and  this  corresponds  to  a  length  uf  tab*  d 
7*5in.  But  since  the  mercury  fell  4in.  on  idauuisf 
air,  the  original  vacuum  must  have  btcn  70  -  * 
=  3-oin.  long  =  to  a  volume  of  '87  Jcin. 

Ela-j. 

.i 
[t»5995.]— Deflection.— The    beam  Jus  ~  *  > 

x  2,240  =  22'40?f  t.-lb.  of  work  done  on  is,  sad  tsi 

weight  has  therefore  to  fall  ?li^.  -^  2u0  «  *J* 

1- 
to  deflect  the  beain  to  the  same  extent 
Bristol.  /  T.  C 


[65995.]— 3  _ 

in   defleotinsf  the  beam  ia    5  tons    x  Sis. 

•x  2240  x  /fi  -  1866ft.-lb,  TheSOttbbWsijssi 


. — The    energy  e^P*1-^ 
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therefore  potstsa  this  auerjy  when  it  strikes  tha 
beam,  and  thin  would  be  do*  to  ■  fall  of  '{£'  - 
S-Uft.  Blaq. 

[65997.J  —  Shook.  —  The  usual  form  of  these 
machines  ii  that  of  a  magneto-electric  generator  (a 
•mall  hii(h  I'o'iun  dynamo),  which, on  lUnding  en 
tha  platform,  dropping  in  a  penny,  and  selling  the 
handles,  is  driven  by  the  weight  of  the  person  and 
a  ■hock  eo  obtained.  The  penny  in  pot  in  for  two 
reasons — one  to  pay  for  the  shock,  and  the  other  to 
release  the  meohsnism  of  the  generator.  The  pint- 
form  afterwards  rises,  catches  the  mechanism,  and 
i»  then  read/  again.  Fbincipia, 

rE5937.]— shook.— The  penny  releases  a  detent, 
which  thai  allowa-  the  handle  or  handles  to  be 
drawn  out.  This  drawing  out  the  handle  aeta  the 
battery  in  action,  which  actuates  the  coil,  and  at 
the  atme  time  leu  the  penny  fall  into  ita  proper 
rweeptacls.  When  tha  shockee  leta  go  tha  handle,  a 
epring  pulli  ita  baek  into  ita  place,  puta  tha  battery 
ont  of  action,  and  leta  the  detent  fall  again  into 
the  looking  point  of  the  handle  bar. 

8.  HoTTOSE. 

[HjOTB.]— Preserving  Lmtm.— Dry  the  speci- 
mens between  abaorbent  botanical  paper  nnder 
praisure,  changing  the  paper  about  every  four 
Bonn,  and  finally  dry  between  layers  of  hot  sand, 
■till  under  preainie  between  botamoal  paper.  The 
oolunrs  cannot  be  folly  retained,  u  with  the 
evaporation  of  water  tha  cblorophyl  ia  ohemieally 
changed,  the  phylloxanthein  predominating 
the  phyllocysnin.  However,  F*-  :-  - 
point,  and  cannot  be  fully  eiplL 

Fbed  brick  Da  via. 

{66999.1— Filtering  Paper.—"  Young  Analyst" 
ought  to  kno-,r  that  the  beet  filtering  paper  ia  that 
which  leave*  the  leaat  reaidue  after  homing. 
Working  in  (Jermany,  I  have  bean  altogether  ao- 
ouatomed  to  Swedish  and  Rhenish  ;  but  no  doubt 
English  makers  are  quite  aa  good.  After  weighing 
it,  burn  a  square  foot  of  each  ;  weigh  again,  and 
joo  will  know  which  ia  beat 

Plymouth.  B.Sc. 

[GG002.]-Hla:h  around.— Id  the  Geological 
Hoaenm,  Jermyu-street,  London,  W.,  there  is  a 
geological  model  of  London  which  will  perhape 
■newer  your  requirements.  Fbikcipia. 

refiWij-Htgh  OronncL-H 


analnia,  together  with  a  gentleman  connected  with 
the  arm  who  manufactures  it  hare,  bat  we  could 
not  find  any  of  the  metal  whioh  la  stated  to  be 
present,  and  whioh  imparta  to  tha  steel  ita  won- 
derful properties,  but  which  properties  remind 
one  of  those  which  are  claimed  for  eo  many  of  the 
patent  medicines  now  before  the  public  With 
regard  to  the  soundness  of  the  castings,  1  know  ~* 


■  ia  a  debatable 


,    ... n  feet  above  the 

•en-level .  At  all  events  thia  ia  the  case  in  onr 
town,  and  I  hive  no  doubt  it  will  be  the  same  with 
London.  Ec.val. 

[60001.]— Tort  for  Platinum.— If  it  is  a  white 
metal,  and  is  unaffected  by  boiling  HMO,  (ultrio 
acid,  aquafortis),  it  ia  either  platinum  or  some 
rare  metal  which  he  would  not  nave  mush  chance 
of  getting  at  anything  like  the  price  of  platinum. 
It  is  important  that  the  nitric  acid  should  be  pure 
— at  leaat,  free  from  chlorine. 

Young  Analyst. 

[66001.  J  —  Teat  for  Platinum.  —  There  are 
aeveral  simple  teats  for  thia  metal,  aa— Bab  the 
metal  on  a  tuuchitone  (or  piece  of  old  black  Wedge- 
wood)  and  touch  with  nitric  acid  (aquafortis)  ;  if 
the  white  stain  disappears,  it  ia  silver  or  baser 
metal ;  if  it  stays  u  i  altered,  it  ia  platinum. 
Platinum  is  very  heaT  ,  more  so  than  gold  ;  it  ia 
not  so  white  aa  silva  It  will  not  melt  in  any 
furnace.  »  PftixclPIA. 

[0G004.]  —  Tent  J  V.  Platinum,  —  Metallic 
platinum  la  insoluble  *j**  1  acids  except  a  mixture 
of  nitric  and  hydrochloric.  This  solution  evapo- 
rated to  a  low  bulk  and  diluted  with  water  gives, 
With  H,S,  a  slowly- forming  brown  precipitate 
readily  soluble  in  AinHS.  To  another  portion  of: 
the  solution  add  KC1  and  a  little  spirit,  a  yellow 
orystallins  precipitate  of  potaaaium  platinic 
chloride  PtK.Cl,  forms.  Platinum  is  not  affected 
by  great  heat.  J.  A.  HOGG. 


[G600U.]— MtU  Metal-It  is  claimed  for 
metal,  which  is  stated  to  contain  from  DOS  to 
par  cent. of  aluminium,  that  it  will  produce  castings 
which  are  perfectly  sound  and  entirely  free  from 
blow-holes.  Other  properties  equally  wonderful 
are  also  ascribed  to  it ;  in  fact,  were  it  to  fulfil  all 
that  is  claimed  for  it,  it  would  be  an  ideal  steel.  It 
may  be  a  good  metal,  and  do  well  for  small  castings 
bnt  there  are  plenty  of  other  metals  in  the  marke 
that  will  do  so,  and  whioh  are  leas  expensive 
Uitis  steel,  I  think  yon  wiU  find,  will  coon  be  a 
thing  ot  the  past ;  it  ia  gradually  dying  a  natural 
death,  like  a  great  many  other  wonderful  inven- 
tions of  a  similar  nature  which  were  going  to 
revolutionise  the  steel  trade.  It  is  very  interesting 
to  know  that  it  really  contains  no  aluminium, 
to  put  it  more  mildly,  so  small  a  quantity  tha 
oaniiot  be  detected  by  chemical  means.  Ihnow  __ 
several  chemists  who  have  analysed  it,  and  they 
hare  every  one  of  them  failed  to  find  the  least  trace 
of  aluminium.  I  have  also  anlalyead  it  myself  with 
similar    results,      On    one    occasion    I   mad 


o  had  o 


[6110 


wh  ich  was  be 


good  deal,  bnt  I  think  furthei 

needless.  Hesbt  J.  Habdjnq,  F.C.S. 

Bsnk-atrest,  Sheffield. 

.]— Arnenio    in     Munllna,     &o.— Thi 

8  matter    may,    perchance,  ' :.-../ 
st  most  things  are  m —  J- 

ilonrs.  The  chemical  detectic , 

>me  little  manipulative  skill ;  however,  try 
Marshes  "  or  "  Ksinsch's  "  tests,  for  whioh  eee 
any  chemical  work,  or  try  the  following :— Take  a 
teet  tube,  three  parte  fill  it  with  a  mixture  of  equal 
t*  of  hydrochloric  aoid  and  water,  to  this  add  a 
ill  piece  of  sine,  then  insert  a  small  piece  of  the 
_ ..  .stance  to  be  tested,  in  a  rolled-up  state,  plane  a 
loose  ping  of  cottonwool,  saturated  in  solution  of 
acetate  of  lead,  and  lastly,  lightly  cover  the 
month  of  the  test  tube  with  bibulous  paper 
iturated  with  solution  of  nitrate  ot  silver,  whan, 
I  the  bibulous  paper  becomes  black  or  dark 
coloured  just  over  she  orifice  of  the  teet  tubs,  the 
snbstinoe  tested  contains  srsenic.  Of  course,  all 
reagents  must  be  absolutely  pure. 

Fhedebick  Davis. 


[6G009.]  —  Araemlo  in  Imitation  Indian 
Musi  trie  and  Cretonnes. — In  reply  to  "E.  A.  A.," 
the  teats  for  arsenic  are  difficult  to  be  made,  except 
by  one  having  a  knowledge  of  chemistry.  But  the 
following  facta  are  nearly  aa  useful  aa  an  analysis : 
— Pnrohase  none  but  feet  colours,  or  such  as  will 
stand  bo ip -and -water  at  1G0'  fur  tan  minntes  with- 
out much  colour  coming  oS.  The  colours  moat 
liable  to  contain  arsenic  are  mauves,  bines,  and 
greens  ;  bnt  only  those  that  are  bright  or  pale.  An 
arsenic  colour  after  hot  soap  would  contain  only  a 
trace,  and  not  sufficient  to  cause  any  harm,  so  per 
sons  who  desire  to  be  entirely  aafe  should  wash  all 
suoh  goods  with  soap  and  hot  water  after  they  are 
made  up.     Arvenic  colours  are  now  used  only  in 

colours  will  not  stand  aoap  or  light  well.  There 
are  other  colours  aa  well  as  arsenic  whioh,  if  not 
soaped  by  the  printer,  are  quite  aa  poisonous  as 
arsenic  ;  but  in  fast  goods  this  is  always  done,  to 
my  certain  knowledge,  if  the  goods  are  for  home 
trade,  or  on  a  fairly  good  cloth.        Vulcanite. 

[GGO09.J— Axsenlo  in  Indian  MaaUna  and 
□retunnea.  —  Upon  consideration,  I  think 
Beinsch's  test  might  be  used  in  an  ordinary 
household  ;  but  if  there  are  children  about,  better 
lock  up  or  throw  away  the  abemieale  after  use. 
Procure  some  "  hydrochloric  acid  (pure)  for 
analysis"  from  a  dealer  in  chemicals,  and  soma 
olean,  bright  pieoee  of  pare  copper  foil.  Two  or 
three  pieoes  a  square  inch  or  two  in  area  will  do. 
Now  take,  aay,  three  or  four  squsre  inches  of  your 
muslin  and  boil  it  for  about  twenty  minntes  with 
some  of  the  pure  hydrochloric  aoid  diluted  with  an 
equal  bulk  of  distilled  water.  If  there  is  any 
arsenic  in  the  muslin  it  will  be  dissolved  by  the 
acid,  and  on  removal  of  muslin  and  substitution  of 
a  piece  of  the  bright  copper  foil  a  steel-grey 
deposit  will  form  an  the  oopper.  Try  a  blank 
experiment  first  with  the  oopper  and  aoid  al<  ~ 

either  In  the  acid  or  in  the  copper  can  you  be 
tain  of  tha  presence  of  arsenio  in  the  fi ' 


Thomas. 


UNANSWERED    QUERIES. 


Ireland  has  76  oollieries— nine  in  Ulster,  ssve: 
in  Con  naught,  81  in  Leioster,  and  23  in  Munstei 
Vary  few  of  these  sis  bains  worked. 


QUERIES. 


J»*oio.l-Hwdro»tyla,mine   Ohlorido 
imanataoinradlaiii  '     '  ■■       ■    ■ 

inroad  t-K.  0, .«. 


Hi  be  o' 


[tsoil.l-InoandOOOOnt  Light. -Will  snj  reader 
ill  me  what  puwxr  ineandaeseiit.  lamp  would  it  take  U 
|bt  up  a  shop  lift,  by  ITfL,  and  bow  to  make  a  sheep 

[ISOU.J-Turblne  and  Ble  ctriolty.-Ky  dynamo 

ill  light  100  lamps  of  IUO.p,(t  volts  sash,  a  distance  of 
lOUyda.  away.  BowmanyH.F.  should  I  get  from  a  good 
Isotro- motor  at  that  distance  ?— Bo u  Hiiilsi. 
I«a01l.l-B.  arid  M.  Loooe,  SB  Olsusm-Wsstsa 
ill  particulars  of  new  t<c.  bogie  engine,  working  Peter- 
ore  and  Oromsr  Baffle  this  jear.    A  sketch  also  will 

[MOU.]— Bloyole  Spoke*.— The  bans  of  my  Morale 

one  kindly  tell  me  how  te  remedy  the  defeat  I  The  spokes 

ppeer  te  be  quits  tight  Is  the  hub.— BiCIOLtST. 

[Stow.]— Water  Motor  -Can  any  or  -  oars  "  kindly 

Its  Instructions  w  eonslruui  a  water  motor  te  drive  small 

return  t  Hart  good  pressure  of  wiler.— WATIn  KOTO*. 

[sao  It.) -Bio wing  Cylinder  -I  wish  to  know  what 

Bit.  Tin.  stroke,  at  alb  par  square  Inch.— AaUTIDB. 

|W017.}-rjyiinxno.-I  have  a  dynamo  the  FiJ|  ot 

hloh  ars  llln.  lose  and  Sin.  diara.    Armature  »Tl     < 

IS  stations,  Bin.  Jittn.   by  tin.   wide.     I   want  to  a. 

bow  many  pounds  ol  wire  I  am  to  pot  on  the  FJI.'s,  am. 

what  H.P.  it  will  take  to  drive.    Also  how  many  ieo.p. 


[MOlt.]— Burnt  Steel  Toola.-How  Is  It  that  over- 
ested  steel  tools  are  burnt?  What  chemical  change 
tkes  place?  Dr.  Use  its  tea  In  his  -  Dictionary  of  Arts  " 
bat  In  the  best  works  no  slag  or  Box  Is  ussd  and  the  steel 
■  melted  la  unlaud  (anslcaed)  oroelWes  f— J.  Fiild. 

[fl BOM.) —Piano fort b  Repairing.— 1  haro  a  plana 
strike  a  note,  1  amies  that  tha  hammer  does  not  rail  baek 

I5""J~!"      "     ■ 


some 

oris 

the  same  slit  a 

■Ic  gas-liirhtsT,  and 

what  would 

[MOtJl-Iron  Floor  Platee. -Would  Frank  dews 
nr-Jf.I.O.BV'hliidl,  aay  1!  the  lormula  given  on  pp.  117 
and  110,  Vol.  SLTII.,  Is  applicable  to  aasertalalni  the 
strength  □(  a  perforated  floor  plats  ?  In  other  words,  if 
by  using  this  formula  I  Una  tbe  strength  of  aaolld  plats 

to  proceed  to  And  the  strength  of  a  similar  plat 


bnt  to 

...  .   .1  of  the 
Is  not  applicable 

4.H.7.  vertical 


s  of  A.  ( 

and  sngtae  combined).  Will  "T.  C  ,  Bristol,"  or  other 
friend  say  why  II  primes  to  badly,  and  the  oarer  Is 
putting  soda  in  tha  boiler  to  soften  furs  proper  thing  to 
dof  Ii  (hers  any  way  ol  prcentlng  fort  If  act,  the 
beat  thing  to  minimise  lu  aoonmulatlon.  Please  do  not 
refer  te  back  numbers,  aa  I  am  a  new  subscriber.— 3Au 9 

rssjJi.T—Organa  — "  J.  H.  H."  mentions  [sswi»,  to 
T-'-   "" "  -ippllsd^electric  btewmj^pparalM 


Cur  readers  have  orgaua  oi  ainercui 
would  apply  ths  sams  kind  ot  bio 
motors  are  not  difficult  to  make  an  J 
i.    II  not  troubling  ■' 


is  If  tt 


iln'Uj    d 


vhlob  Is  about  half  amlle  from  ther 


f  eleven  spaaklDg  stop!.  I  have  soma  knowledge  of 
eotrlcltyaodabould  endravonr  to  make  motor  myself, 
1 1  could  not  afford  to  porcbase  an  eipenilvs  appliance  ? 
-A  Fodh  Ykahs'  EonscmuEii. 

[e B oh  1— Portable  Hallwaya.— Can  anyone  who 
ss  sxperieaoe  of  ituwe  say  If  incy  would  be  of  use  and 
■orkt,  employing  about  70  ones, 

straight  traeVooDld  bo  got  through  lore!  fields  to  tr.a 
station.  It  Is  proposed  to  have  a  line  of  lGiu.  gnagt,  the 
nggons  of  soluble  form  drawn  by  a  horse.    V71U  It  be 

wltb  ballast  en  whlob  te  bed  the  sleepers,  tul  serve  as  a 
tra.k  lor  the  borso  as  well  1    Will  wood  slosywra  suit,  or 


J.  B.Q. 

[IWJa.]  -Bine  Ventilation  -Work  of  Stattm. 
—In  a  table  of  tolas  renillaiicu  I  find  ths  work  of  Iklg. 
(t-Jostlb.)  of  steam  used  through  ths  (an  r-nglne  expressed 


kllownmDBtres  being  done  by  Iklg.  or  steam,  and  la 
others  only  IMS,  The  work  of  Iklg.  ot  steam  In  the  eats 
-    '  '     ventilation  being  stated  st  I.UJ  klle- 

■*■" v.tndly  explain    bow  Ibis 

is  with  mberkton  la- 


res.   WenM  * 

I  at,  and  bow  It  eompa 
Inthtcaseotlhehli 
te  of  air  passed  perse 


KKOLIBH  mWHAlHO  AMD  WORLD  0?  BOggggi  Ha  1JI9, 


«-,  l„f,l 

of  ml!  onbio  is 

njn  tl 

•  nl 

s>  o-ja 

?    fquare  metrta 

tried  iateli   to  tbe  at 

flrlvlug  Hi  tb>  driv 

*xpl«ii"tlon<factior 

believe,     WDWlW, 

E'tbtrs 


dugtbe  power  ostd  by  the  fin?    Ofoonrsu.  1 
wim  oy  an  engine  lololy  employed  for  lie  Inn.  th 

».  #!£,-    .  .,...-.  .  ■.'•.. 

give  thenett  power  uaed  by  thelan.ns  tht're  i<  tin-  bMfa 
« tbe  engine  ItaolJ,  and  of  tbe  belting  and  Intertnediat 
shafting,  which  would  not  thus  be  shown.  In  the  cae 
under  observation  the  fun  la  driven  from  i  Hoc  otihaftlni 
floing  it  same  time  other  work.— M. 

[■WHS.l-BT.eat  Larder.-Ie  *  current  of  nit  dealt 

Inl^g»  pre-srvt-:.  ii      (i,:-  I.ri.i    j.  a  cellar   looking 
>rtauie  In  the  door  pauela.    Stone  flooi  nnd  no  drain 

Vf  keeping  Dtacc  m  •naU  cted.  Won  Id"  an;  mo" 
tilatlon  he  an  improvement  ?  There  Is  apart-  power 
Bole  for  part  of  the  day,  and  a  lltfbt  fan  could  be  w 
without  much  dlEonlty.-X.  Q.  Z. 

[HOn.]— Xlectrlo  Wiring;— What  Ii  the 
pretatlon  of  the  following  sentence  from  the  address 
Blven  by  Mr.  Crompton  on  central  elation  lighting  I 

plicated  than  a  three-wlm  ijatem  from  uynamot.    I 
Pan  of  accumulator*  you  may  reduce  the  coat  of  your  l< 

^hat  Is  a'brefwlresjstem,  Wo  Iowa  aid  one  retn 

JWOIOJ-  Silver  Solder.     WoHJ-»,  reader) 
nine  with  a  recipe  lor  cbiap.  but  good  and  white 

reined  silver  to  loi.  o(  braaa  wire),  but  And  Itehai 


•llTtr  be  nrnd .    I  do  not  want  It  to  exceed 
In  coat  (cheaper.  If  pistole).  Include  lod.  fr. 

[eMJI.l— Sillino-  Boat— Will  »  : 

a-lviwoe    (-,;,   ,.. :!,.:.,    .-    ft    ,i    I  |Jf:     bat 


ate  an  amateur 

d  a  Ujrt. 

.111:,,,     1,0 

eraoai.    A 
ma  likely 

[((MS.] -Common  Ho nae- File*.  —Generally  ihe 

ntbeirpatt.  t 
ib  difference  In 

ar- the  quiet  SI 
thren!     If  Ihe 

•  a  iliatlnet 
Jailer  la  tb 

e  In  their 

'"/irv 

,■;;.;.,..    ..|,. 


[tBIJi.l  -Synanuit.- To  B 


[MOM  ]— Peroxide  of  Bydroiren.-The  art 

jour  l_.Lt.  !*;i[ ,-...,    I.;,.     !     ,  i    H.,,i,..,.,„„,  ,    llM„u 


liquid  bavlnc  a.ich  valuable  propertlts.  and  at  aami 
being  quite  barn:li.'i  If  tikin  internally  ought 

[i*iM.|-  Ola,,,  DriUinsr.-Can  any  of  your  readers 
|1a»  |in.   thick,' in  ie'«   tu»*«to   "m'fnuuV-Weh'l" 


[BM17.]-TiolIn  Flnylng—TcT 
alalthouBh  a  lover  of  the^jrn  merit™ 


diatarj.    I  ua  jerry  U 


oger.  left  hand.  I  have  quite  a  corn,  and  altar  I  hare 
rhat  to  do  to  keep  on  playing.  My  method  of  holding  my 
eclt  ef  the  violin  resting  above  first  Joint  of  '  the 
right  'anglea  to   Ihe   under  part   of  the  neek   ol    the 

t'd.  Wbat  ongbt  1  to  p.y  for  good  Instruction  book  1 
FiDDUia  Dirs. 
[MOM-l-To  ■  M.I.O-B..  Bath-"— Will  you  please  tell 


th  I  know  vary  little. 


-Induction  Machine  —  I  hay 

ISlhiltec'h  itself  and  a°"oa°ppo"  a  Veigut""   I'l'u."'  T'J' 
rltU  Its  own  weight,  filli..  :',  ISSlb.  in  nil.     Now  I  wlab  I 


part,  so  the  bobbins  mutt  revolve  in  front  ol  polea. 

let  I  ngu  I  ah  I  be  pole*.    flow  oaa  they  bo  determined?— 

FOtOtO.]— Hydraulic  B  Pumplnr  Bim,  Sprint; 
■-'■>  -iy  of  ■'ours"  kindly  give  ibrir  ei- 


Wsttai 

lift  abont  170ft,  v," 


[Mwl.l-Oaa-LiBhtejr.— Will  some  of  oar  electric 
lifends  advise  me  w  to  too  beat  battery  to  render  whi 


[8»M3 1— FhyntOB  -Would    oorae   U 
i'.'-V  I  want  Huainlubls* 


.    Thecal  should  not  conli 
rtimeh  pigment,  ei  white  Irad 

■<'.'    llliinkannilsuctnulanK 


rluonuod  by  wei.— D.P. 
[nnnn.l-To  Mr.  Bottone  Or  Mr  E*va«.-Mty  I 


sleep  again,  sometimes  only  getting  two  ho 

['■■■'H.l- Rouge. 
etrif»otiona.to..an_. 
■  thr.  inloi 


id  polish  I  ni 
disfigured   by  tbe  ni  oille   f 
tried  .cru tilling  the  atonal  In  wail 


i   been     grinding   ptbtisa. 


a  wttbout  mnoh 


[«so«0.]-  Tromhone— 

me  of  the  Ibeal  lubricant   ( 

lungs,   but  without  auioe' 

moutn.aod  then  spit  on  alide.  (J< 
it  is?  Ordinary  nun  will  net 
JL.L. 

[MM  1.]- Violin.-!  have  a  v 
btara  the  Inscription-- Martin 
Ulttenwald,  1773."  Ills  In  Oct 
lam  ante  I  cannot  decipher.     It  a 

•  ioiln.  '  Can  any  .curresnon  lent  ' 
me  the  name?— B.H.K. 

[«n«  3 .]  -T  Ble*oop»  -  -Would 
If  I  oottid  make  uae  ol  an  o.g.  301 


[Mot].]— Seralne'a    Obi  Engine.  —  Can    anyoat 

udlyeiplaln  the  action  ol  the  valve  g?ar  in  Serajae't 

..il^ngine.iltnltrated  in  the  En-jlivrr,  Vol.  LVII.  p.  in  i 

The  deurlptlon  given  there  ii  verj  meagre.— V.J,  B. 

[flBCm.]— Power  of  Oompoonl  Bna;lne»«  — Th; 


sjLlodn.— *\J.  B. 
[SdOttJ-SprlntT  Motor— Will  aome  one  kindly  rlva 

loes  not  take  up'  much  room.  sp.  It  la  to  work  aotna  oloea- 

irork  gear  and  doea  not  require  winding  op  I— F,  Lovrrr. 

[MMB.'-OaB-Kngine  — To  "EsomgBB.  Br.  Itaif 

Cuuhku,  T.jHyuiT/'— Will  yon  plaaia  to  give  me  tbe  aba 

id  gai   porta    for   a    gM-eoglna    <oompreaaka 

,  cylinder  diam.  (in.,  and  Sin.atroke?    Charfi 


Dam 


:r  6iln.-I 


[66557. 1— Silver  Soldering.— WU I  some  technical 
roider  toll  me  bow  to  solder  on  tbe  loop  handle  of  a  bM- 
olus  pair  ot  (olason?    Ietnupto  doing   U  rye  work,  ad 

[66058.]— Alr-Oun.— I  want  to  aupply  a  new  ralre-j 

tight,  although  [have  returned  the  h. 


powder. 

urpose,  or  would  ivory  or1'  woodlte"  be  bette 
[M05..]-ahlorido  of  Sodium— I  ehil 


e  Ueool 


[iietieo.]— Fiimi Bating-  P*»tille«.— I  begutbaia 

hare  hunted  through  a  great  many  books,  but  hive  fails' 
o  And  what  I  require— Phi  sen- Ii. 

Ifl'Jiiei.] -Stained  Olaaa  —Can  any  twain  give  n 
o  glass  wlthoot  Mag  i    Anycofour  artll  ibH.^I.  J.T, 

[BGU93.]— Anttpyrtie  —Will  asms  one  kindly  girt 


[BSOM.  l-B  ra  akin  g  Wettrht    of  Rope - 

breakmgwelghiofa  rope,   lioft.  long,  ha n gut;  1 
dlculMly.  la  one  ton,  wbat  wight  would  break  a 

[MUOi.]— Bnamel  Sistna— Can  yea  give  me 

giving  jjirtlculars 

(CCUGB.]  -Iron  Mattreaa.— Can  any  rt»I>r  2 
liitorniailm  ab  mi  M'.in«r<  made  Ihrooghoat  <: 
do  not  mean  spring  mattroises  with  cotton  tickici 
F.  K,  H. 

[CUKG  .1-Bank  .Token.  1812  -  What  is  the 

[-;■■■.:.;  —  Ac  c  urn  nl  at  or*.  - 


wr- 


Kill 


lurtae 


r  hi 


[««008.]— Hun  Pensj  at  Chrlitmts  - 


OillUL.  f 

[seceJ.J— Spannary^- w  m 


U.7— Spannir^-Wlllmmoof  ynar  railen  r" 
iperienc^or  tbe/m'rtU  and  falUscs  of  lie  isas? 
--      w  In  oaeJ#-H«iioos. 


_  AUQ.  3,  1888.  -         BNQLIflH  MBOHAMIO  AKD  WORLD  OF  80IBNOH  i  No.  1,819. 


[MOrLI-Znioo.  Motion.- How  li  the  proper  thro* 
at  aaoulrla  shsans  ueterrulued  for  tlLde-valves  ot  an; 


AH8WEBS  TO  CORRBSPOirDBarTa. 


surra  to  ookkxspondxhtb. 

L  Wrlto  on  on*  aide  al  the  paper  only,  and  put  dm 
fox  Dltotntlons  an  separate  pleoea  of  paper.  I.  Pat 
to  qoerlee,  end  whin  eniwerlng  quoin  pot  tha  nn 

refer.  I,  No  charge  La  made  (or  inserting  letters,  queries, 
or  replies.    «.  Latlan  ar  qoarlaa  easing  rot  addrn     " 

Biiinfafltnrara  or  oorreinondente,  or  where  tools  or 

articles  ou  be  purohaeea,  or  replies  giving  euoh  Informa- 
tion, cannot  bo  Inserted  eioept  u  advertisements,  t.  F 
quaiuau  asking  for  educational  or  solantinc  Informatlc 

■BOBdeuM,  under  oorar  to  tba  Editor,  are  sal  forwerde 
ud  the  unmet  of  uorroepandents  are   not  given  to  1 

•»■  Attention  Is  especially  drain  aa  Hint  No.  t.  T! 
■M  devoted  to  letten,  quarlaa,  and  rapllce  It  maul  f 
tha  general  food,  ud  It  ii  not  fair  to  occupy  It  with  qui 
lions  tuob  m  in  Indicated  above,  which  are  only  of  lnd 
wldnal  interest,  and  which,  if  not  advertisement.  In  t  hei 
aelvaa,  lead  to  npllea  wbloh  are.  Tba  ■  Biiaentir  Sail 
Column  "  off  en  a  cheap  meana  of  obtaining  anah  iniarme- 
oan,  and  we  tint  oai  reader!  will  anil  themselves  of  It. 

BACK  NCMBBBS. 
•f ■  mealy*  so  man  j  qnarlea  eating  for  directions  bow  t 
make  muy  lnatnunenta  and  appliances  wbicb  haTS  baa 
fnlly  deseri  bed  in  back  volumes,  that  wo  have  compiled 
llit,  whlob  we  iball  Insert  In  tola  eolnmn  at  Intervals,  o 
those  meat  frequently  seat,  and  aa  the  numbers  are  stli 


jrpo,  urii>,   tiao,  ^an,   so--,  vod,   nan,  lis,  S79,  999,  191),  |BJ, 

iw,  na,  muu,  1,001,  Loos,  1,00*,  1,00s,  1,009,  l°io. 

*i]vrr-pletlng  i  Mot.  1,009,  1.010. 

TarolahH  :  No..  tl»,  an,  or*,  T13, 1H. 

The  following  are  the  Initials,  *c,  of  letter!  to  band  i 


lob  Bo;.— C-  a 
(.  K.    U.— H.    I 


LDHS[K.     (Your 
Hole  after    lb 


.-Strains.— a.  X.  Biokerton. 


n  la    Whualtr't  Ainu 


__ ib  description 

aUBJJIBB.    (Have  we  not  elvnn   enough  a 
-  -*-  "    See  p.  ell.  Vol.  XLT. ;  p.  all,  Yol.XUV,  i 
Mgeaerally.j-H.  T.    (It  Is 


firSdU 


I    sou  a 


uotplenttrul ; 


Look  la 


ig-papar.)— B.  Lomdos.     (Books  of  tba  kind 
ot  plentiful ;  but  70a  will  find  Information  In  11 
rforti  ai  Pre'.  "■Dictionary  01  Arts,  Manufactures,  a... 
Belsooe.."  Paysn's  "  Indnatrial  Chemistry,"  "Chemical 

faMolM*,"  by  Richard* " '     

Patent  Offloe  Library  ud 

to  tail  yoa.     It  ut  opei _.    

<OryjtaUlee  what  article.)  II  you  will  mi 
lion  daflnlte,  we  will  answer  It  or  ineen.)— Brunei. 
(The  easiest  and  beat  way  ol  biasing  bud-newt  hat  been 
given  many  times.    Bcarpb  tba  ends,  anoint  with  a 

paste  of  borax  and  spelter,  tie  with  wire,  r 

■  pair  of  breilnr  Conn  ....... 

*BlaBhol.)~>.OUr  ~ 
M  tba  Patent  OrBoe, 

lane— on  payment  of  the  mosey  for  the  .tamp.  1 
awawawari  doeumento.  Baa  uy  ol  the  guide-bock. 
ar/onr  eavertkwn  wbo  ttuntat  bititBtto  at  the  1- 
Offlae.y-Brra.    (Coat  the  groove  with  gold  ■!••, 
whan  that  li  "taoky"  (nearly  dry),  plain  the  leaf  la  1 
awaore,  bending  II  eo  that  the  bottom  la  ■esMbaJ  I  IT 
— Hmhbt  WcDkhvot.    (Proaure  a  oetalogne  from 
ud  A.  Churchill,  New  Bvungtoa-atreat,  V.     Thay 
snbUth  a  number  ot  medical,  phj.ltlOfloal,  and  ana 
letaloal  wotka.)— Jobs  Bbowb.    (Paraflln  nil  hai  beer 

" •"-'    * "-W  th*  «nwth  nf    h.(T'    hti 

(Abr 


Bat  on  on*  tide,  with  the  edgei  biTalltd  off.)— D.  B, 
(Meerechinm  la  a  silicate  of  tnagneala.  It  la  found  In 
BM  or  mines  In  Ureaoe,  Turkey.  ■-  ■  -  - 
(We  hafe  bad  notaa  from  time  t , 

aha  e'loctrlo  gwllrrhton  i.  ntted  with  a  banery, 
ant  tha  Improved  lorm  oontalna  a  little  In- 
tbunoa  maohlna  — ate  p.  401,  No.  10J3;  alao 
lfo.  11M,  p.  til,  and  pp.  10*,  ill,  tsla  Tolume.)— 
J.  T.  Liiqutus.  (We  ao  not  ate  what  uwful  oplaloa 
emn  be  eiwneeed.  lour  apparatat  may  gWe  better 
iwaoltm  than  the  American  deTioea  do  1  bat  we  bare 
published  all  arallable  details,  ud  now  await  something 
more  deunlle.)— Hjebi,  (There  are  near  relnclpodm, 
•ajonknnw;  battbeonly  way  to  oetyonrs  adopted  li 
to  anler  It  lor  a  patent  (wnloh  oolta  1 
uu  atekthe  aloof  uWnfaaturara)- 

aolght  do  at  jna  toy  by  UOdy,  ud  tl 

**■•*,  but  not  for  a  Board  ot  Trade  oertlOsata, 

emflae  room.)— 31  Kills.    (Loomli's 
atomy"  (Bampnn  Low  and  Oo.|,  la 

.   ICalB'l  'Astronomy  "  tLMkwvMU ,....,     ... 

HOBFBT.     (The  CaMnumtfrr,  tl,  City-road,  ptloe  Si 
BBDBthly ;  bus  jou  mould  alao  see  tha  awtWai,  .V 
waehly.)— J.  W.  D.     (How  to  make  ■  phonograph 
■Iran  so  long  ago  ae  So.  68J  ;  bat  yen  will  kare 


pile  cop.1  or  Cm. 

»*.?->  J? 

nyelngand  Callcn  Printing,11  1 
TBe  query  I.  not  ol  c 

tlon.)--B.  C.  il.     (The  varloai 

HNOUIKBR.     (Prnnmably  the 


t  tubjast.)— H.  C.     (There 


taken  ;  but  the  queotjon  was  ai  lo  t"  degree,"  and 
lellowahip  ol  a  society  la  not  oaactly  that.  If  you  refer 
tosome  comparatively  reoent  baoknumberf,  or  001 
niciite  with  the  leoretary,  you  will  Ind  that  the 
have  been  inspeuled  lately  for  a  time,  and  than 

the^rirt'dSormVana™addnthe°etwr.0toabiito 


euro   Qooder. 
Steam    Bogli 


pbragmt  are  not  atoolntaly  nareaatryj— H.  O.  D.    (..  _ 

not  lar  better  than  electro-plating.    Tha  cleaned  metal 

part  of  gold  with  S  p«u  of  nonjury.  The  Uttar  la 
driven  off  by  beat  anil  the  gold  li  left  aa  gliding.  Hi- 
plalned  in  all  the  Recipe  books.)— Wood rictu, 
(Ha**  yon  looked  throngh  the  Indiana  t  Yon  will  Bod 
tsreral  method!  0!  photographing  on  wood  dtserioed. 
The    process  la  of  little   interest   nowaday..)— W.  P, 


Mew  Rapture  Appllenoea.— Safferrrs 


T1RHB    OF    SUB3URIPTI0H. 

say  mi  of  lbs  Daltad  gUafdeat.    ». 
1  Jot  tin.  an  1  to  rnnee  ot  Wilis 


iSEX- 

tl-.i  nes^aof  the  eateettstlaa. 
TawTTT-Tla.  Kt*£   xxs-    mil,    II I  IT,  um. 

sst.  a.aWtffi.™  -  "'- 

ail  me  etlMc  saaad  votiua*  an  am  .1  ynot.  enaw 
Is  nil  ts  eriw  volnaui  aa  ~*a  a!  yawial.  attar  the  1 

aSawTwBto  am  aLMa,  ar  yaal  baa,  Hi.\  * 


- 

i 

■  :■> 

I 

■'     ;     iri 

^ 

^_jH 

ir/.ur. 

M  t 

White  to  play  and  mate  In  two  moves. 

BOLUTUWT  TO  1,109. 

Whit:  Blot* 

!-E  *.  1.  Anything. 

(Five  varlationi.) 


ay(3J.  B.w.  Burnett  (3),  Link  (I),  J.  Palmer  (I),  ai 
orrel;  to  1,10a  by  A.  DaauandLlm  (1)  ;  to  1,101  By  LI 
nJO.  W.  Middle  ton. 

LIKE.— Ton  sent  yonr  letter  to  tha  wrong  address  ;  1 


W.  JAT  AND  Q.  W.  HlDDLXTOX.— 

oa  like  the  work.  In  Problem  II,  th 
t  K  B  »q.  and  In  problem  13,  the  W  I 
tZEl  ). 


APbodleh  ud  B 


to  hear  [that 
Id  be  a  W  E 
l.houldbe 


wllkM-ilanc,  Pa.  U.S.  Ajaerioa.' 
A  kkw  book  of  problame  Is  uaounned,  wbloh  will  bo 
anticipated  with  u  exceptional  amount  of  Inters**.  Kr. 
S.  J.  Blatar,  who  haa  probably  woa  nuwa  prists  lo  obato 
Tanrneystban  any  living  oompoaer,  lntonus  to  pnbllah 
about  Ave  hundred  of  hit  problamt.  A  saaolal  foatnra 
will  M  tha  offering  of  prune  for  tba  discovery  ot  aaoond 

TBB  Brltiah  Obeat  Club  Handicap  Tourney  haa  00a- 

_.^«-j    u ... — Li.-j!^  1Qd  uunaberg  dividing  tha 

ib  a  snare  of  alaTaa  won  gamaa 
'alnwright,    and    she    into   Dr. 
,  fourth,  and  fifth  prises  with  tea 
games  wu ,  vim  ami.  (futile  ud  Pollock  divide  she 
elxth  prlia  with  tg  games  eaah. 

Thi  Znkertort  Oheas  Club  he*  bean  opened  at  I1T  Oity- 
road,  Loudon,  with  a  view  to  popu 'arise  the  gams  or  uheae 
among  the  working  olaaaea.  5n  tha  opening  night,  Mi. 
Bird,  whs  haa  taken  a  leading  part  In  the  movonraut,  was 
supported  by  Mr.  Hotfer  and  other  dlatlngnlahed  ohasalats. 


0HARGIS  ME  ADVlBTIBIrTO. 
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OUR   EXCHANGE   COLUMN. 

The  charge  for  Exchange  Notices  is  3d.  for  the  first 
24  words,  and  3d.  for  ecery  succeeding  8  woras. 

Good  Value  Offered  (owh  or  Instruments)  for  all 

kinds  of  Scientific  Appliance*.— Ha  pi,  atz  l,  Science  Depot, Chen  lea- 
street,  near  British  Maunm.    Estab.  1S61. 

Wanted,  old  Colonial  Postage  Stamps  used  before 
18*0,  a1m>  Collection*  of  Stamps.  Quod  exohange.— E.  W.  Dun  BY , 
116,  Ooltman-street,  Hall. 

Horizontal  Boiler,  Win.  by  151n.,  double  riveted; 
with  fire  tube,  dome,  safety  ralre,  also  Vortical  Engine.  We. 
Trieycle  or  Facile.— HOT,  Kingeley-etreet,  Sunderland. 

Min.  Coventry  Bloyole,  in  Rood  condition,  suit 
learner.  Exohange  small  drilling  maohTne  or  other  meohanloal 
tool*.— GTCLliT,  to,  Windmill-street,  Graveaend. 

7£-oentre  Lathe,  planed  Iron  bed,  faoe-plate,  rests, 
treadle,  end  ell  underworks  complete.  Great  bargain.  Offers.— 
BLARDWiox.Slddala-road,  Derbr. 

Wanted,  a  pair  of  good  Field  Glasses.  Will  give  box 
of  MATHEMATICAL  ISBTRUMBVTB.  Eleetrieal  Apparatus.  Mlcro- 
seope,  la  mahogany  box,  end  part  cash,  or  exchange  anything  use- 
fuL— HBBJBBBT  SUTGLirrx.  Holy  well-green,  near  Halifax. 

Winter's  Eleetrieal   Maohine,  2f«.  plate,  ebony 

Bextant,  Irory  Scale,  bast  quality  Pedometer,  M  miles.     Offers 
wanted.    Exchange  Scientific  Apparatus.— H  C  DDT,  Liskeard. 


Will  exohange  two  Model  Engines  and  Boilers, 

cost  £8,  and  cash,  for  Trlojele  or  Eafoty.— A.  RIDEB,  Thornycroft 
Hall,  Chelford,  Cheshire. 

Exohange  Sin.  Spirit  Level,  2  glasses,  with  braes 
plates  top  and  bottom*  What  offers,  meohanloal  or  electrical,  to 
ralne  4s.  6d.  ?— Below. 

Exchange,  loin,  rosewood  Spirit  Level,  1  glass,  with 
brass  plates  ;  1  by  41  n.  Pocket  do.  What  offers,  meohanloal  or  elee- 
trieal, to  ralne  5s.  6d.  ?— Below. 

Exchange,  treadle  Sewing*  Machine,  in  good  con- 
dition, by  Wright  and  Van,  suitable  for  boot  and  shoemaker.  Offers 
to  valno  £6  10s.— Below. 

8end  Stamped  Envelope  for  particulars  of  machine 
to  C  H.  HabOOOBT,  Ford's  Water,  Zeals,  Wilts. 

Exchange,  Sin.  Electric  Bell,  new;  also  2-draw 
Telescope,  for  Genera  Watch  or  pair  Leg  Vice  ralne  £10a— J. 
HAacoDBT,  Ford's  Water,  Zeals,  Wilta 

Exchange,  fnll-slsed  Violin  and  Bow,  splendid 
tone,  for  gent's  Genera  Sllrer  Watch  to  ralne  90s.— JosiPH  Hab- 
COUBT,  Ford's  Water,  Zeals,  WUta 

*  4new2tin.  Safety  Valves,  with  spring  balances, 
and  one  Exoelsior  Steam  Pump.  Exohange  Tube  Expander  or 
offera— W.  Boss,  Measham,  Atherstonc 

English  Silver  Lever  Hunter.  Exohange  Elec- 
trical Instruments.— F.  W.,  16,  Crescent-road,  Plumsteed,  8JL 

Field  Glass,  in  case,  Microscope.  Violin,  and 
Sftln.  Eleotric  Bell,  for  lathe  tools  or  parts  of  Models  Engineer— 
•SMITH,  11,  Barkerend-road,  Bradford,  Torks. 

Perambulator  Fitting*,  Wheels.  Springs,  Bodies, 
China  Handles,  Rubbers.  Brass  Handle  Bearers,  Hoods.  Laoea.  Straps, 
Bolts,  dec  Exohange  Smith's  Tools.— Low  B,  Orange-street,  Not- 
tingham. 


Chester. 


Mia,  Bicycle,  wants  new  tyre ;  and  Telescope,  on 
tripod,  all  brass.  Exchange  Sin.  or  larger  Lathe  oompietev-F. 
DALTOW,  Dean.  Klmbolton. 

Steamer,  screw,  4ft.  Mil,  fast,  pair  engines,  2  pro- 
pallors,  riveted  oopper  boiler,  steam  and  water  gnago.  perfect, 
ralne  £10.  Exohange  English  Lerar  and  rash,  or  Lathe.— R.  WEBB, 
»,  Begent'a-row,  Quecn'e-road,  Dalston. 

Bombardon,  br  Dlstin,  4    rotary  ralvee,  capital 
order ;  enphoninm,  by  Conrtoia,  4  ralw^j«~  **^-  -  •  —*.*•.«.  ■  . .- -»- 
horn,  by  Butler— lot  cr  ;-,  ---«"■  ***_  Will  exehaa 
..■o>&_  ..  ..i~^,nvrabbisb~— C.,37,Tynehsjn-roadl 
London. 

Grand  pair  of  coupled  high-class  model  Beam 
EVQ1VX8,  bright  and  complete,  fitted  with  pump-,  goTcrnora, 
throttle  valre,  made  regardleaaof  cost  by  Lord  Soandale'a  anginaer, 
and  made  for  work  as  well  ee  show.  Bargain.  Half  cash,  half  ox- 
chenge.-*M1EfcPhUipVroa4,8henWdr^  —.■■«« 

Bioycle,  64in.,  ball  bearings,  hollow  forks,  splendid 
machine,  all  oompleto,  guitar  in  oase,  machine  head  nearly  new. 
Exchange  for  rear-driring  safety^-O.   Puary,  North  Cadbnry, 


rehaage  for  a  good 
-road,  Lavender-hill, 


v  Calculating-  Maohine,  Boucher's  patent  calcu- 
lating circle,  eleo&o-nlated,  same  slxe  ee  ailror  watch,  for  Test 
J00**^  *"  ?p4d  arithmetical  ealcnlaUone,  with  book  of  direc- 
tions. What  offers  la  books  or  other  naeful  exchange  — Fobbbbt. 
Jun.,Boortrce  Cottage,  Goorook,  Greenock. 

Half-plate  Camera  wanted,  with  accessories.  Will 
exchange  good  Chemical  Apparatus,  large  number  books,  good 
Stamp  album.— Write  at  once  to  H.  OaxSROTT,  Falmount. 

.  Dynamo  Maohine,  lights  so  4*-volt  lamps,  or  two 

Arc  Lamps.  f^OOo-p.  Exchange  Eleotrleal,  Wires,  or  offeia— 
GBOBOBTOLMAir,  Electrical  Engineer,  WolTerhamptoa. 

Lathe  Wheels  speeded  for  gut  and  band,  heavy 
ones,  cranks  complete  i  ffln.  Circular  Saw  complete.  Offers. 
ApproTaL-W  Smith,  Bllston-road,  Wolrerhampton. 

,.^'  JWoyol©.  »U  bright,  cranked  handles,  brass  hubs, 
dbeetspokea.  Palmer's  ball  bearings  to  both  wheels,  new  rubbers, 
"■*^5°*  «°J?*»g*  for  gentleman's  Gold  Albert  to  ralueof  £4  10s. 
or  offera— J.  GBBBV,  Barley  Groves,  Frodsham  Bridge,  Cheshire. 

^Q^U  SSlVL0^*^  Watoh,  nearly  new,  oost  £S  15s. 

<5?^l'll00oid  ^"H8  f  lh£h  frtur  "a*.  recently  oost  las.  What 
offers  ?-9A,  New-road,  Spalding. 

Patent  Sewing  Machine  Lamp,  cost  19s.;  Banjo,  six- 
grtaged,  nearly  new,  worth  13a,     What  offers  7-9A.  New- road, 

Model  Hprisontal    Engine,  «ln.    bore,  parallel 

*"£?  "T^' 1fnk  lneu?n  »«yw*tng  gear,  governors,  force  pumps,  Ac., 
Tortical  firebox,  boiler  rirsted.  water  spsce  round  flrcboxYtank, 

tt^SSSbE?***0'  *^*-*™^B~buck 

Lathe,  2gin.  centres,  planed  iron  bed,  face-plate, 
nearly  new,  Sin.  heads  and  T  (headstook  damaged).  Exohange.— 
Below. 

Valuable  Ecoentrie  Chuck.  Exchange.— 7,  Bel- 
mont-groTe,  Birkenhead. 

Will  exchange  Moldaoot  Pocket  Lookstitoh  Sewing- 
Macui.n i,  almost  new,  for  a  modern  Book  on  Electro-plating.— J. 
LBr,  17,  <*eorge-stxo«t,  Hanorer-equare,  W. 

Wanted,  Lathe  Flywheel,  Sft.,  for  strap,  also  crank. 
Enhance  Biorkoxate  Batteries  or  CoiLsTgood  oonditlon.— 
TMM^1I  IfaJ/urd-road,  Boxton-road,  Walthanstow.     ™wuwm' 


Gallon  Oopper  Still*  solid  tin  worm,  pair  wrousrht 
iron  i«ulley  bloukn,  t>alr4-eone  pulleys,  several  steam  tape.  Wanted 
6in.  alide-n'St— TlMJLS,Towcester. 

"Planetary  and  Stellar  Worlds."  u  Ganot's 

Natnral  Philosophy."  "  JS«p's  Fahl^,"  <•  Hysiene  for  School*," 
'-  Abbot'*  Lai  in  Ppu»,n  "  Latin  Verne,"  See.  Offers  wanted.— 
Bohkut  SMITH,  Ku.  Wall,  Londonderry. 

\\n.  Rhumkorff  Spark  Coil  in  exchange  for  Coll 
Winder  with  nontrivinoe  for  winding  wire  eron.— WILLIAM 
Taylor,  37,  Bl«hop-t>tKot,  Dublin. 

What  offers  for  a  job  lot  of  Morse  Sounders.  Duplex 

keys.  Varley  relays,  ■  witches,  indicator  drops,  *c—  PBBOT  HUD- 
DLK8T05,  High-street,  Woolwich. 

80c. p.  Dynamo,  3  lamps,  S  lamp-holders,  switch,  12 
yards  cable,  only  used  a  few  times.  Offers.— ED.  FBA^CIS,  St. 
AnstelL 

Grove  Cells,  ten  in  oase,  with  lifting  arrangement, 
perfect,  coat  100s.  Exchanee  for  insulated  wires  or  eleotric  bell, 
indicator,  sundries. -Oio  no  ■  TOLMAK,  WolTerhampton. 

Galvanic  Beits  — Pulvermacher's  improved  Gal- 
renio  B*lt.  coat  50a.  Exchange  anything  usefuL— P.  MUCKLB, 
Gimber  Cottage,  SL  John's-green,  Colchester. 

Powerful  5-cell  Battery,  complete  ia  polished  teak 
oase  ;  also  large  Bleotro-Mafrnet.  What  offers  ?  Resistance  Box 
wanted.— B.  H-,  15,  Peroy-road,  Starch-green,  Shepherd's  Bush,  W. 

W<  rking  model  Marine  (screw)  Engine,  drire>ft 
boat,  with  rerersing  gear,  nearly  'new,  for  smaller  Engine  or  offers. 
— LlNCOLX,  George-street,  Croydon. 

Bicycle,  641  n.,  balls  ant  hollow  throughout,  cradle 
spring,  laoe  saddle,  combination  bell,  King  of  Road  lamp,  good  as 
new.  Exchange  Drawing  Iiwtruinenta  and  cash  to  £5.— POTTEB, 
90,  Biahop's-road, Cambridge  Heath,  E. 

Pair  Meohanloal  Telephones,  9  electric  back 

contact  pushes,  side  door  push,  quantity  of  "Eleetrieal  Eerie  ws," 
u  The  Steam  Engine,"  by  Erers.   Exohange  offera  as  below. 

Wanted,  Bottone's  "Electrical  Instrument-Making  for 
Amateurs,"  small  Bench  Vice,  Tenon  Baw,  small  Drill  and  Horse- 
shoe Magnet.— Fostbb,  S9A,  Stannary-street,  Kennlngton,  SJB. 
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Fretwork.— Catalogue  of  every  requisite,  with  S00 
illustrations,  free  for  6  stamps.— HXBQBB  BBOS.,  Settle,  Torks. 

New  Illustrated  Price  List  of  Sorews*  Bolts*  and 
sTuts  for  Model  Work,  drawn  to  actual  else,  sent  on  receipt  of 
stamp.— Mobbis  Cokxx,  1*1,  Kirkgate,  Leeds. 

Billiards  or  Bagatelle,  or  Requisites  for  ditto,  or 
Billiard  Work.— HBXXIQ  Baoa,  High-etreet,  London,  W.C. 

Oarbon  Plates,  best  quality,  cut  and  moulded, 
and  oapped  ;  quality  cannot  be  surpassed.— GBO.  G.  Blackwbll. 

Pebble  Oarbon.—  Graphite  for  Leclanohe  sells  ; 
splendid  conductor  ;  price  rery  low.— GBO.  G.  Black Wbll 

Mangunese  Oxide  specially  prepared  for  Leolanohe 
batteries ;  high  strength  and  purity,  greater  E.M.F.,  constant 
action  ;  been  in  use  15  yearn  with  immense  satisfaction  ;  7, 14,  and 
tSlb.  packets.  Prioea  on  application.— GBO.  G.  BLAOXWBLL,  16, 
Chapel-street,  LirerpooL 

Milnes's  Lathes  are  now  on  view  at  17,  Bear-alley, 

Farringdon-street,  E.C.   Inepeotion  inrited. 

Lathe  Oastingrs,  Ao.—Bee  T.  Taylor's  advertise 
meat  in  ixaLUH  MboblaJTio  erery  other  week.   Established  1847 

Telephones.— By  erecting  telephonic  communica- 
tion between  the  different  departments  of  worka,  faotoriea,  ofBoea, 
hoapitalf ,  and  whererer  oommunioation  is  desirable,  much  raluable 
time  is  eared. 

Gillett's  Telephone  is  simplicity  itself.    Will  work 

on  ordinary  eleotrio  bell  wire  ;  the  same  Instrument  can  be  used 
aa  uinsmitter  and  receiver.    Price  £1. 

Telephones-— We  supply  every  description  of  Stores 
used  in  tei»Dhony,  wire,  insulators,  batteries,  Ac.  List,  M.— 
ELXOTBlO  Tkt  bphostb  COMPACT,  So,  Red  Llon-aquare,  W.a 

Photograpiklo  Printinff,  enlarging,  cYo.  Write 
for  Tear  and  Boat  aiw  list.  Low  prioea.— IS,  Clapham-road 
London. 

Grnt  Band  (Uther..  best,  per  yard.  1, 6d. ;  3-16, 8d. ; 

i,  la. ;  5-1S.  Is.  4d. ;  I,  Is.  lid.     Hooks  and  Eyes  (Steal),  to  i,  44.  ; 
-16, 7d.  |  |,  Sd. ;  7-16,  Is.  ;  |,  u  dd.    Postage  extra.— LOOT'S. 

Taps  (Bngineers')  Whitworth,  plug  or  Uper,  to  5-18, 6d.; 
|.  Sd. ;  7-16, 10d. ;  |,la;  |,  la  3d.;  |.  :«.  64. ;  {,  ts.  Sd. ;  I  In.,  3s.  each  j 
postage  extra.    Vices,  parallel  steel  Jara,  open  Sfe,  9s.— LUST'S. 

Tools,  erery  description.  Sixth  edition,  84,  pages, 
illostrated  priced  catalogue  frea-A.  &  LUXT,  SB7,  Hackney-road JL 

Diamond  Drills  for  obina,  glass,  stone,  4a,  from 
la   Spring  drillatook  and  postage,  laseV-Below. 

Diamond  Points  for  all  kinds  of  engraving, 
writing,  and  ruling,  from  ts.  SaV— Below. 

Diamond  Turnlngr    Tools    for    truing  emery 

wheels  and  taming  hard  steel;  from  5a.— Below. 

Diamond  Sparks  for  obina  and  glass  riveters,  from 
6d.— Below. 

GlasierB'  Diamonds,  from  6s.  6d.  Diamonds  for 
lapldarlea— Woods  and  TOUS8AIST,  54,  Bpenoer-etreet,  Clerken- 
well,  London,  E.O. 

Plat  Beverages  Avoided— Bee  Automatic  Oar- 
bonio  Gee  Generator.  Illustrations  free.— How,  143,  Upper  Thames- 
street,  London. 

i-horse  Hot- Air  Bnffine,  by  Baileys,  of  Salford,  in 
good  working  order.— A.   HXSIXBWOBTH,  S4,  Lyndhurst-etreet, 

Aerated  Water  Machinery.— The  cheapest  in 

the  market.    Repairs,  dec— A.  HaXBBWobth,  84,  Lyndhurst-etreet, 
Bolton. 

Hat  Bearer.  A  great  luxury.  Fits  all  hats,  6 
stamps.— T.  Rawsog,  Heaton-lane,  Stockport. 

Eleotrio  Depot,  14,  Deansgate,  Manchester.— 
Handiest  shop  in  tae  trade.  Largest  stock.  Greatest  rariety. 
Iiowcst  prioea. 

Catapults,  7d.,  Is.,  Is.  2d.  Elastic,  2d.,  Sd.,  4d^  6d., 
9d.  yanL—BELL,  Bellerille,  St.  Mark's,  Cheltenham. 

Wheel-cutting:  and  Dividing:  to  12  inches  dia- 
meter, in  brass  uuly.-0i.Ktia,  Belinda-street,  Hunnlet,  Leeds. 

Planing;  to  12in.  by  8ln.  Boring,  Turning,  Screw- 
cutting,  Slide-rests,  dec— Clkoo  ,  as  abora 

Write  for  King.  Mendham,  and  Oo.'s  (Bristol) 
new  Illdstbatbd  Cataloo  US,  Jtf.  ^.cknowledgcd  to  be  In- 
raluaale  to  amatoura. 


Astronomloal  Telesoopes.— Apparatus  and  oars 

made  to  order.— A.  Clabksost,  ft,  Banleu's  BalUiaga,  Boi*n 
Circus,  London. 

Astronomloal  Eyepieoes,  »oy  power.  ntx*l  ^ 

any  telescope,  15i.  each. -CLabk. son. 

Astronomloal  Telescope,  by  Sir  How*ri  or.a\ 

Sin.    aperture,  on  equatorial  and    dlridei    circles,  l»  r*lsea.- 
Cl  Anxsox. 

Eauatorial  Mounting  onlv.  ti  carry  3:n.te«- 

seor«T»y  Sir  Howard  Grubb,  separately.  £i  IPs.— CLaaxV)?. 

■  Astronomloal  Telesoope,    3^in.,    mrant^l  n 

equatorial,  and  driring  olook.and  iron  column,  £10.— Ci,.i2E>» 

Aetronomtoal  Driving;  Clock  for  aJme  u.t- 

Boope,  or  the  equatorial  can  be  had  separately.— CLiBXto*. 

Astronomical  rilver-on-glats  Teleaoopes.  Voaatian 
made  for  these ;  also  flats,  finders,  rack,  eyepieces,  mouts.-Cuzx- 
SOV 

Astronomloal  Telescope,  by    Troughtoa  sad 

Simms,  3§ln.  aperture,  on  equatorial,  £30.— Clarxsos. 

Astronomical    Telesoope,     silver -on-cian,   u 

speculum,  by  With,  and  mounting  by  Browning,   £M.— ClabsjoI 

Astronomloal  Bef raotine;  Telesoopea  vthJ 

aeoond-hand  by  beat  makers.— Glabkbost,  Is,  Bartl«Cta-ba^ltsri. 
Holborn  Circus,  London. 

Strong  Baok-ereared  Heads,  eore-1.  planed,  ti, 
17a;  5in.,  Sla  rartioalars,  stamp.— Jarbatt,  QaeaaeaeK. 
Leicester. 

Plating  Dynamos,  from  80s.  to  £20.  (^uterijoi 
Haud-power  Dynamos,  45s.  each,— H.  JOX  B». 

Dynamos.  8  light,  musive  balance  wheel,  tpsrisQy 
for  Otto  5-man  Gas  Engine,  £S.— H.  JOJIB*. 

Gramme  Dynamos,  laminated,  high  eS'isKy.f 

1  ighU  of  SOap.,  £6  ;  8  lights,  £8;  10  lights, £10.—  H.  JOSBS. 

Dynamos— Lighting,  PUting.  Blasting,  Beasfaf, 
StorinR.ic  List,  one  stamp.— H.  Jo 5X8,  «»,  High-atrest,  lea- 
beth,8.E. 

Model  Steam  Engines,  70  patterns  in  cat*; 
two  stampa— A.  Fbax  CO  IB,  Maker,  Birmingham.    ] 
years. 

Model  Steamboats  from  4s.  6d.    Marine  lazbes, 

with  boilers,  from  lis.  6d.— A.  FBA5COI8,  Biimlnghav. 

Opera  and  Field  Glasses,  Kagaetj  Mubiaa, 

Mlcrosoopes,  Telescopes,  &&  See  iUustrated  cmtmlogue,  tare  sup* 
— FBA5COIB,  Importer,  Birmingham.  • 

A  Franoois  respectfully  solioits  inquiriei  fr» 
a  broad.  

"  Sheet  Metal  Workers'  Instructor f '(W*rne*5\, 

few  oopies cheap, oorera  slightly  soiled.-^,  St.  AuguatiaeVrBd, 
N  W 

Oyolists.— The  Advance  automatic  steering  safety 
Bicycle  is  the  fastest  and  most  elegant  machine  raanafaetaiai- 
—  Below. 

Perfeot  Tangent  Wheels,  fitted  with  every  real 
lmprorement,  price  from  XH.-Cuablks  Iswojd.  Atasa) 
Worka,  Graresend. 

Bouge,  Plate,  and  P  atty  Powder  M  *  naficrawr. 

— T.  M.GBLVP1TUS,  la,  Upper  Charles-streot,  Ooswell-roat,  EC 

For  sale.  Brotherhood  3-cy  Under  Engine,  6tn.  byTia. 
£7  (London).— Address,  a,  45,  tiarenlon-roul,  Southtea. 

For  sale,  doable  Launch  Eng-ine,  by  P*entj,  »ita 

by  Sin.,  £10.— 8.,  AS,  Clarendon-road,  Southaen. 

Suooess  to  AIL— No  plant,  capiUl,  or  experiessi 
Gratis  list  freo.— TaTLOB,  Woodblne-etree:,  Dsaeetw 
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"Vertical  Engines,  newest  designs,  with  or  witiuC 
boilers.— The  Gbamtuax  Cbavk  and  Ia05  CoxrA3T,Lia*st 
Grantham. 

Boilers,  all  kinds  and  sizes.— Vertical.  Portabk 
Cornish.— The  GBASCTUAJC  CBAVK  and  IB05  COMPAXT,  Ltasui 
Grantham. 

Moleaworth's  "  Eng-ineer's  Pooket   Book,"  art. 

4a.— 8MITU,  n,  Ashfield-terrace,  Hblbeed,  Glaawow. 

Britannia   Company,   Designers  and  Makers  of 

Tools  to  the  British  and  other  buremments. 

Please    Note.— All  letters  are   to    be   ad<irei.«i 
Britannia  Tool  Works,  Coloheeter. 

The  best  Book  on  the  Lathe,  several  noreldsak 

poet  free.— BBITAX5IA  Co.,  Colchester. 

Everyone  who  sees  tluVgives  testimony  to  its  nba 

Cash  returned  if  not  approved.— B BIT AXMA  Co. 

Mote.— Prize  Medals  at  Newcastle  and  Adelaide  a 
16S7.    Bee  our  exhibit  at  Meldoar  no  Exhibition,  Australia,  1&>* 

Britannia  Oo~.  bona  fide   makers   of  nearly  IM 
rarletlce  of  Drilling,  Milling,  Planing  Machinca  Lathe*  ,•*•*- 

Largest  Stook  in  London-— Biutaxsia  Co, 

100,  Uoandaditoh. 

OatalotTues-  6d.— List  of  second-hand,  2 J.  Buj 
terms  of  hire-purchase.— BRIT A5XI a  Co. 

Beautiful  Landsoape  OU  Painting-s,  9'n.bj  t'vu 

la ;  pair  Bs.— H0BBT,  S,  Qarendon-plaoe,  Camber  well,  Loaiaa 

cured  first    application      Palmer's    "Ia£u 


Piles 

Intment,' 
West  Auckland 


Ointment,"  1*44.  (internal    remedies    inclodod).— Chapel' 
md,  Durham. 

Nervousness,  e%o.— Inexpensive  ;     positive  eaxs 

guaranteed.     ••  Palmer's    Prescriptions,,f    fa.    6d.    "  Forty  ya0 
Celebrity  "  (Blood  purifiers  included).— Abore. 

Gold  Paint*  los.  deep  gold  bronze.  With  instruc- 
tions, post  free,  eVL— J.  BabKBB,  Shepley'e-ynrd,  Cheaterfl«UL 

Lathe  Castings,  Sin.  oentres.  On  receipt  of  tta 
will  forward  set  of  Caatlnsa.  bed  planed  and  heodatocka  boiet  ■ 
Globb  WOBK8,  Factory  Fold,  Holllnwood. 

A  number  of  Microscope  Objeotiwes*  Opera  teJ 

Field  Glassea.  Thermometers,  for  sale  cheap. — List  on  epfdioKiaew 
A.  DA5USB,  3,  Monton  street,  Greenheys,  Manchester. 

Steel  Name   Stamps,   3d.  per  letter.     Tlgasi 

U.  4d.,  free.— E.  F.  BALDWi5,  Robinawood-hill.  Glouoestea 

Greenhouse  Stoves,  portable,  require  no  chisasr. 
no  Axing,  oheap  and  efleotiTa— PBTxaa,  BaBTsch,  sal  Ca. 
Derby. 


"Salus  Pof«nli  Suprema   est  Lsx^-JaXB 

rKVRSfiO!*,  C.R.T^e  Peoples  Patent  Agent,  and  PiocwreiLf* 
harges.    Upwards  oxVTean'  experience. — SO.  U  .gb.  Hoi  bora,  W^. 

Provisional  Protection,  £2  5s.    Patent  Comp2*<A 

£5  for  four  years.— J  AV  XB  STEVES  uOS.C.E-.  an  abore. 

Drawings,  /British  and  Foreign  Patents. 

Lowest  charges.  /Working   and   finished   drawings   treat  leap 
sketches,  Sec       £ 

u  Kxper5Antla  Dooet-*'— Jame^  8tkves«o»,CI' 

Practical  Meefiankal  Draoghtaman  of  orar  30  yeara'  oA|*li— ■** 
High  Holbcfia,WA 
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BLECTBIC-BELL   C0NSTE1TCTI0N-L 
By  P.  C.  Allsoi'. 

ALTHOUGH,  owing  to  improved  methods 
of  production  and  a  brisk  competition, 
electric  bells  and  all  their  necessary  appliances 


indicator!,  Ac,  present*  bat  little  difficulty  ; 
neither  does  it  necessitate  the  employment  of 
any   heavy   or   expensive   machinery,  and 

the  amateur  with  plenty  of  time  at 
his  disposal,  a  determination  to  do  his 
work  thoroughly,  and  a  fair  knowledge  of 
his  tools,  can  readily,  and  at  no  great  expense, 
construct  apparatus  that  will  serve  his  pur- 
pose qnite  as  well  as  any  that  he  might  have 
purchased,  though  it  may  not  hare  tho  degree 
of  show  or  finish  possessed  by  its  profession- 
ally-made brethren,  which,  after  all,  adds 
nothing  to  their  efficiency.  A  few  wood- 
working tools,  a  vice,  a  small  lathe  (about 


of  the  instruments  will  be  shown ;  but  then 
are  various  ways  of  filing  certain  ports,  and 
many  more  will,  no  doubt,  occur  to  the 
amateur,  who  will,  of  coarse,  select  such 
methods  as  are  best  suited  to  his  means.  The 
drawings  being  either  full  or  half-size,  will 
greatly  facilitate  the  description,  and  this  is, 
perhaps,  the  best  method  of  describing  the 
construction  of  any  apparatus,  as  it  allows 
one  to  see  at  a  glance  what  is  required,  and 
which  would  otherwise  necessitate  a  column 
or  so  of  explanation.  In  cases  where  the 
figures  are  shown  in  perspective,  the  dimen- 
sions will  be  marked.    The  different  uses 


can  be  bought  so  cheap  nowadays  that  it  is, 
perhaps,  hardly  worth  while  making  one's 
own  ;  yet  there  are  hundreds  of  people  who, 
if  merely  from  the  satisfaction  it  affords 
them,  prefer  to,  and  do,  manufacture  then- 
own  apparatus.  They  have,  perhaps,  first 
purchased  some  bell  set,  and  finding  the  ease 
with  which  it  could  be  fixed,  they  have  been 
induced  to  fit  up  a  more  extensive  system, 
until  at  last  the  thought  has  occurred  that 
they  should  construct  their  own  apparatus. 
And  really,  the  construction  of  electric  bells, 
voi*  xi.Yn.-jro.  iaso- 


3in.  centres),  with  a  set  of  drills  and  tools, 
are  all  that  is  required,  and  should  the  lathe 
be  withont  a  slide-rest  it  does  not  matter,  as 
there  will  be  so  little  occasion  to  use  it  that 
it  can  well  be  dispensed  with  ;  bnt  if  the 
amateur  is  the  happy  possessor  of  a  three- 
jaw  self-centring  American  chuck  (prefer- 
ably one  that  is  geared  to  work  with  a  key  at 
the  side)  he  will  save  an  immense  amount  of 
time  and  trouble,  as  this  chnck  is  really  the 
chuck,  par  excellence,  for  the  manufac- 
turing electrician.     The  most  usual   form 


and  methods  of  connecting  up  the  various 
apparatus  were  fully  described  in  "  Practical 
Electric  Bell  Fitting,"  and  thus  will  not,  of 
course,  be  treated  of  hero  ;  so  for  any  infor- 
mation on  that  subject  the  reader  is  referred 
to  those  articles. 

Bells. 
These  are  generally  nominated  by  the 
diameter  of  the  gongs,  and  are  made  as  a 
rule  from  2;in.  to  12in.,  advancing  in  sises 
by  Jin.  up  to  about  a  4in.,  and  by  inches 
from  the  4in.  gong  to  the  12in.  The  drawings 
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■ad  method  of  constructing  a  2  Jin.  bell 
will  be  given,  and  also  the  size  of  cores, 
bobbins,  and  amount  of  wire  for  two  or 
three  of  the  larger  sizes  ;  the  other  parts  of 
the  bell  must  then  be  increased  in  propor- 
tion. 

As  the  trembling  or  vibrating  bell  ia  the 
one  more  frequently  employed,  we  will  com- 
mence with  it,  and  the  accompanying  draw- 
ing represent  the  different  parts  in  detail  of 
a  2iin.  trembling  bell,  a  aize  that  is  most 
generally  in  demand. 

Fig.  1  is  a  perspective  view  of  the 
frame,  to  which  ia  screwed  the  magnet  c< 
spring,  and  contact  post,  and  which,  in  fact, 
forma  the  base  of  the  movement.  A  pattern 
mttst  be  made  for  this  in  wood,  and  a  casting 
obtained  from  it  in  iron,  great  care  being 
token  to  have  it  well  annealed  so  as  to  be 
free  from  residual  magnetism.  The  casting 
most  then  be  smoothed  over  with  a  file,  and 
if  a  more  finished  appearance  is  desired,  the 
top  edge  may  be  filed  bright,  and  subse- 
quently polished  and  lacquered.  A  jin.  hole, 
a,  is  next  drilled  in  the  iron  frame,  the 
centre  of  the  bole  being  -Jin.  from  the  edi 
d,  and  a  £in.  hole  is  drilled  at  each  of  ti 
points  b,  which  are  *  and  lj  respectively 
from  the  edge  d.  Two  small  holes  are  also 
drilled  at  c,  and  must  be  tapped  to  receive 
the  screws  that  fasten  the  spring  to  the 

Fig.  2  shows  the  iron  cores,  the  one  in 
section  and  the  other  in  elevation.    These 

should  be  made  out  of  a  piece  of  ■}  iron 
rod,  which  must  first  be  thoroughly  annealed 
by  being  put  in  the  fire,  and  the  fire  allowed 
to  die  ont  with  the  iron  still  iu.  They  will 
than  be  quite  soft,  and  must  be  placed  in 
the  lathe  and  turned  down  to  the  right  size, 
being  drilled  and  tapped  at  one  end  to  receive 
the  screws  by  which  they  are  fastened  to  the 
frame.  The  other  end  is  slightly  rounded 
off,  and  has  a  small  hole  drilled  in  it,  into 
which  is  driven  a  brass  plug,  that  prevents 
the  armature  sticking  to  the  poles  ;  which 
would  be  the  ease  if  the  iron  was  not  as  soft 
as  it  should  be.  If  it  is  not  desired  to  turn 
the  cores,  a  piece  of  iron  can  be  obtained 
the  right  diameter  and  the  lengths  merely 
ont  off  and  drilled  and  tapped.  The  cores 
can  also  be  riveted  into  the  frame,  for  which 
purpose  the  ends  are  slightly  tnrned  down 
and  the  holes  in  the  frame  madelarger ;  thoy 
can  then  be  easily  riveted  in  ;  though  screw- 
ing has  the  advantage  as  regards  appearance, 
besides  allowing  the  cores  to  be  removed  at 

The  bobbins,  Fig.  3,  one  of  which  is  shown 
in  section  and  the  other  in  elevation,  can  be 
obtained  for  a  few  pence,  so  that  it  is  per- 
haps not  worth  while  making  them  ;  but  if 
this  is  desired,  the  following  is  a  good  method 
of  procedure  i — First  turn  two  wooden  cylin- 
ders out  of  a  piece  of  box,  leaving  them 
sligMly  larger  than  the  size  of  the  required 
bobbins.  -Vow  with  a  drill,  drill  a  hole 
through  the  centre  of  each  cylinder  of  such 
a  aize  that  it  will  just  slide  over  the  iron 
cores.  Then  place  a  piece  of  beech  iu  the 
lathe,  and  turn  it  down  (slightly  taper)  till 
the  wooden  cylinder  will  slide  on  rather 
hard,  so  as  to  give  it  sufficient  grip  for  turn- 
ing. With  a  sharp  chisel  the  oylinder  may 
now  be  trued  up  to  size,  and  the  inside  cut 
away,  leaving  the  flanges,  and  the  bobbin  is 

Fig.  4  shows  the  armature  (the  one  a  side 
and  the  other  an  end  elevation),  which  should 
be  constructed  out  of  a  piece  of  bar  iron,  care 
being  taken  to  sec,  as  was  the  case  with  the 
cores,  that  it  is  left  quite  aoft.     If  it  ca 

Eocured,  it  will  be  found  best  to  use  that 
nd  of  iron  known  as  "  French  iron,"  as 
peculiarly  suited  for  armatures,  being  finished 
on  both  sides.  Thus,  it  needs  only  to  be  cut 
off  the  right  length,  drilled,  and  it  is  ready 
for  fixing.  Two  holes  must  be  drilled  iu  the 
side  of  the  armature,  being  tapped  to  receive 
the  screws  which  serve   to  fasten  it  to  the 


spring.  A  small  hole  is  also  drilled  in  the 
lower  end  of  the  armature,  into  which  one 
end  of  the  hammer  is  afterwards  screwed. 


preferably  be  made  in  steel,  though  it  is 
frequently  made  in  bass,  and  as  thia  is  the 
easier  metal  to  work,  it  will  perhaps  be  our 
best  method  to  use  it.  It  should  be  cut  ont 
of  thin  sheet  brass,  taking  care  to  get  the 
greatest  length  in  the  direction  of  the  grain 
of  the  metal,  and  then  slightly  hammered  to 
impart  to  it  the  necessary  elasticity.  Four 
holes  must  then  be  drilled  in  it,  two  at  a, 
through  which  pass  the  screws  that  fasten  it 
to  the  frame,  and  two  at  I,  through  which 
the  screws  by  means  of  which  it  is  attached 
to  the  armature  pass.  The  platinum  contact 
c  can  be  fixed  either  by  soldering  on  a  piece 
of  sheet  platinum  at  the  required  spot,  or  a 
hole  may  be  drilled  and  a  piece  of  platinum 
wire  passed  through,  the  ends  of  which 
afterwards  riveted  over,  the  one  side  be 
hammered  more  than  the  other  so  as  to  | 
sent  a  large  surface  to  the  contact  screw. 

Fig.  6  shows  the  hammer  complete,  the  head 
(a)  of  which  consists  of  a  brass  disc  about  fin. 
diam.  and  3-16  thick,  with  the  edges  slightly 
rounded  off.  A  hole  is  drilled  in  the  edge  to 
receive  the  handle  6,  made  out  of  a  piece  of 
steel  wire  bent  to  the  shape  shown,  both  ends 
of  which  are  threaded,  the  one  to  screw  into 
the  hammer  head,  and  the  other  into  the 
lower  end  of  the  armature.  Tbe  hammer 
heads  of  bells  take  a  variety  of  forms,  a  brass 
ball  being  very  frequently  used  ;  but  perhaps 
the  cheapest  form  is  made  by  cutting  off  for 
this  size  bell,  say,  Jin.  of  J  brass  rod,  and 
drilling  a  hole  half-way  along,  by  means  of 
which  it  is  fastened  to  the  handle. 

The  contact- post  (Fig.  7)  A  and  B  should 
be  turned  np  to  the  form  shown  out  of  a 
piece  of  i  brass  rod.  Two  holes  are  next 
drilled  for  the  screws,  the  one  for  the  con- 
tact-screw a  being  at  right  angles  to  that  for 
the  tightening- screw  m.  With  a  metal  saw 
the  contaot-post  is  then  sawn  at  6  rigb  t  down  to, 
and  parallel  with,  the  adjusting-screw  a.  B 
shows  the  contaot-post  finished,  but  with 
both  screws  removed  ;  while  A  shows  tbe 
contact-post  in  a  position  at  right  angles  to 
that  of  B,  with  both  screws  in  their  proper 
places.  As  will  be  seen  from  the  figure,  by 
slacking  out  the  adjusting  screw  m,  the  con- 
tact-screw a  can  be  adjusted  to  any  position, 
and  when  the  screw  m  is  screwed  up  again,  it 
effectually  prevents  the  contact-screw  from 
working  back  from  its  proper  position.  The 
contact-screw  a  should  be  of  brass  with  a 
hole  drilled  in  the  end,  into  which  a  small 
liece  of  platinum  wire,  p,  1b  driven  ;  and 
lowever  cheap  and  roughly  a  bell  is  being 
made,  the  platinum  contacts,  both  here  and 
on  the  spring,  should  never  be  omitted,  as  a 
bell  without  these,  even  though  the  work- 
manship may  be  of  the  best,  is  altogether 
unreliable. 

As  the  movement  is  now  nearly  complete, 
it  will  be  best  to  put  the  finished  parts 
together.  Fig.  8  snows  the  appearance  it 
should  present,  except  that  the  bobbins  are 
not  yet  wound.  Tbe  iron  cores  (Fig.  2)  are 
first  screwed  on  to  the  back  of  the  frame 
and  the  bobbins  slipped  on  over  the  cores. 
The  hammer  (which  in  Fig.  8  is  shown 
broken  away  at  the  bend)  must  then  be 
screwed  into  the  end  of  the  armature,  and 
the  armature  screwed  ou  to  the  spring, 
which  in  turn  is  screwed  on  to  the  frame  a 
by  means  of  the  screws  t.  Before  fixing  the 
contact  post,  two  washers  d  ande,  Fig.  9,  must 
bo  turned  out  of  apiece  of  ebonite  rod  or  box- 
wood, and  these  serve  to  insulate  the  post 
from  the  frame.  A  shows  the  washers  in 
elevation,  and  B  in  section.  Tbe  method  of 
fixing  tbe  contact  post  is  shown  iu  detail  in 
Fig.  10,  which  is  section  of  tbe  iron  frame 
and  washers,  the  top  part  of  the  contact  post 
being  broken  away,  and  the  rest  shown  in 
elevation.    The  washer  d  ia  first  slipped  over 


the  threaded  part  of  the  contact  peat,  wmek 
ia  then  passed  through  the  hole  a  (Fig.  I)  hi 
the  frame.  The  washer  e  is  next  slipped 
over  the  boss  on  the  top,  passing  into  tht 
frame  which  it  insulates  from  the  post  A 
nut,  ft,  is  then  run  up,  and  the  whole  screwed 
firmly  together. 

(To  be  continued.) 


PBOF.  S.  P.  THOMPSONS    METHOD 

OF     DEPOSITING     THZ     HBAVT 
METALS. 

THAT  what  are  known  to  metallurgists  u 
the  heavy  metals  might  be  of  consider- 
able use  in  the  arts,  if  a  cheap  method  o! 
depositing  them  by  the  electrolytic  proem 
could  be  devised,  has  been  well  known  to 
students,    and    it    is    possible   that    the  in- 

frovementi  recently  patented  by  Prof.  3. 
,  Thompson  may  be  of  commercial  im- 
portanoe.  His  improvements  relate  miialj 
to  the  electro-deposition  of  the  heavy  metals 
such  as  platinum,  iridium,  palladium,  ruthe- 
nium, and  the  like,  and  of  their  alloys,  snd 
have  for  their  object  the  obtaining  of  tie 
deposits  in  a  bright  metallic  form,  bIm  of 
cheapening  the  preparation  of  the  solution  for 
producing  such  deposit*.  The  metal  or  alloj 
is  Brat  brought  to  the  state  of  chloride  bj 
known  chemical  processes.  The  chloride,  after 
having  been  dried  at  a  moderate  temperature, 
preferably  that  of  steam,  ia  dissolved  in  dis- 
tilled water  or  other  aoft  water  of  adequate 
purity.    To  this  solution  is  added  a  solution  of 


dissolved,  tbe  weight  of  the 
being  from  10  to  *0  or  50  times  as  great  ■ 
that  of  tbe  metallic  ohloride.  As  mediums  in 
employed  phosphate  of  soda,  or  phosphate  of 
soda  mixed  with  borate  of  aoda  or  carbonate  of 
soda,  or  with  tungstate  of  aoda.,  or  with  107 
of  these  materials,  or  the  corresponding  salt  of 
ammonia  mixed  with  the  soda  salt.  Tat 
mixed  solutions  of  metallic  salt  and  median 
are  then  heated  together,  preferably  to  the  boil- 
ing point ;  and  to  the  liquor  so  prodneed  a 
added  one  of  the  following  brightening  ink- 
atanoes — namely,  salammoniaa,  bromide  Kiosk, 
carbonate  of  aoda,  bicarbonate  of  soda,  or- 
bo  u  ate  of  ammonia,  hyposulphite  of  soda 
hypochlorite  of  soda,  chlorate  of  soda,  or  > 
'     ure  of  two  or  more  of  them,  for  example, 

xture   of  saUmmouiac  and  carbonate  of. 

soda.  Preferably  suoh  brightening  subsumes 
also  similarly  dissolved  in  a  little  water  pre- 
ualy  to  being  added  to  the  solution.  The 
[tore  having  then  been  preferably  once  mm 
heated,  it  must  be  neutralised.  If  it  ia  found 
alkaline,  a  few  drops  of  hydrochloric  acid  or* 
solution  of  chlorine  in  water  or  other  suitable 
substance  are  cautiously  added.  If  it  is  foand 
acid,  carbonate  or  bicarbonate  of  soda  is  added. 
The  bath  so  prepared  should  be  wanned  to 
_  temperature  of  from  CO1  to  DO3  C.  (lW  ■ 
194  '  Fahr.),  and  is  used  in  the  ordinary  wtlt- 
known  way,  with  a  fairly  strong  electric  cur- 
rent The  anode  may  be  of  carbon,  or  of 
platinum ;  but  in  every  case  it  will  be  found 
requisite  in  tbe  daily  use  of  the  bath  to  add 
(preferably  hot)  further  quantities  of  stroot 
neutral  metallic  solution  as  the  metal  i;  witl- 
drawn  by  deposition  from  the  bath,  and  also 
from  day  to  day  to  add  small  quantise!  of 
borate  of  soda  or  other  medium,  and  also  of 
carbonate  of  soda  or  of  hydrochloric  acid  at 
chlorine  water  to  correct  tbe  acidity  or  alka- 
linity of  the  bath.  As  a  typical  example  of 
the  improved  process,  the  following  quantitus 
may  be  taken  for  the  deposition  of  bright  me- 
tallic platinum —  viz.,  chloride  of  platinum 
2oz.,  borate  of  aoda  lib.,  carbonate  of  uda 
lib.,  salammonioo  2oz.,  the  solution  being 
finally  mode  up  with  water  to  1  gatloa 
Owing  to  the  costly  nature  of  the  cepuated 
chlorides  of  the  single  metals,  such  as  chloric* 
of  iridium  and  chloride  of  platinum,  the 
patentee  prefers  to  employ  a  mixed  meuIlN 
chloride  containing  platinum  with  a  cer- 
tain admixture  of  iridium,  ruthenium,  w 
tbe  like,  jant  as  it  occurs  in  or  is  derived  from 
the  natural  ore.  Grains  of  the  natural  ore  are 
treated  with  hot  aqua  regia  to  obtain  the 
chlorides  in  solution,  these  being  subsequently 
boiled  down  to  expel  nitrio  aoid.  Or  the  mind 
solution  may  be  prepared  wholly  or  La  part kf 
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electrolysis,  the  grains  being  placed  on  a  plate 
of  carbon  or  other  suitable  anode,  and  subjected 
in  a  chloride  bath  to  the  action  of  a  current 
which  slowly  dissolves  oat  the  more  soluble 
part  of  the  ore.  The  residue  may  be  after- 
wards further  digested  in  aqua  regia.  Prof. 
Thompson  is  aware  that  phosphate  of  soda  and 
phosphate  of  ammonia,  and  also  chloride  of 
■odium,  in  conjunction  with  chloride  of 
platinum,  have  already  been  suggested  for  use 
u  baths  for  the  electro-deposition  of  the  heavy 
metals,  and  he  therefore  lays  no  claim  to  the 
use  of  suoh  substances  in  themselves,  but  only 
their  use  in  combination  with  the  other  sub- 
stances and  in  the  manner  described* 


GEARING.-XX. 

The  Odontograph. 

TO  understand  the  principles  on  which  the 
odontograph  scale  is  constructed,  it  is 
necessary  to  revert  to  the  diagrams  on  p.  129  of 
Vol.  XLVI.  We  saw  that  certain  points  0  and 
D,  FigB.  4  and  6 — the  centres  of  tooth  arcs 
—might  be  considered  as  the  terminations  of  a 
link  C  D  dividing  the  line  of  centres  A  B  of 
two  wheels  A  and  B.  These  points  0  and  D 
are,  in  Willis's  odontograph  scale,  taken  as  the 
centres  for  the  curved  tooth  faces  and  flanks  of 
the  system,  a  constant  angle  being  given  to  the 
link  or  line  connecting  those  centres. 

Thus,  in  Fig.  128,  A  and  B  are  the  respective 


centres  of  motion  for  a  wheel  A  and  pinion  BT 
whose  line  of  centres  is  divided  in  T ;  A  T,  B  T 
being  therefore  their  respective  radii.  Draw 
P  T  Q  making  any  angle  with  A  B,  raise  a 
perpendicular  T  E  upon  it ;  upon  P  T  Q  assume 
a  centre  P  for  the  arc  of  the  tooth  belonging 
to  wheel  A.  To  find  the  centre  for  the  arc 
of  the  pinion  tooth,  join  A  P,  produce  the 
line  to  E,  join  E  B,  and  produce  to  Q,  Q  then 
will  be  the  required  centre  for  the  arc  of  the 
pinion  tooth. 

By  comparing  this  diagram  with  that  on 
p.  129  of  Vol.  XLVI.,  we  see  that  we  have  con- 
structions precisely  similar,  P  and  Q  in  this 
Fig.  128  being  the  terminations  of  an  imaginary 
link  dividing  the  line  of  centres  A  B  in  T. 

It  is  obvious  that  the  angle  ATP  can  be 
varied  without  affecting  the  principle,  but  in 
practice  that  angle  is  restricted  within  moderate 
limits.    For  instance,  supposing,  as  an  extreme 


case,  it  were  a  right  angle,  then  there  could  be 
no  tooth  forms  struok,  because  A  B  would  be 
tangential  to  the  arcs  struok.  If,  on  the  other 
hand,  the  angle  ATP  were  very  acute,  the 
tooth  flanks  would  slope  so  much  that  their 
line  of  action  would  be  too  oblique.  Prof. 
Willis  adopted  the  angle  of  75°  as  the  most 


suitable  mean,  and  that  is  the  angle  given  to 
the  odontograph,  which  is  equivalent  to  saying 
that  all  the  centres  of  tooth  arcs  struck  with 
that  instrument  are  located  on  a  line  making 
an  angle  of  75°  with  th*  line  of  centres. 

It  will  be  observed  at  once  that  the  form  of 
tooth  which  we  obtain  is  one  having  a  single 
curve  only,  very  much  resembling  the  involute. 
If  we  want  to  obtain  double-curve  teeth, 
certain  modifications  must  be  adopted.  In 
Fig.  128  the  precise  point  of  contact  of  the 
curves  is  upon  the  line  of  centres.  For  double- 
curve  teeth  we  must  obtain  our  points  of 
absolute  precision  shortly  before,  and  shortly 
after  the  line  of  centres. 

It  is  clear,  referring  to  our  link  diagram, 
that  it  is  not  even  necessary  that  the  ends  of 
the  link  shall  be  on  opposite  sides  of  the  point 
T.  They  may  both  bo  upon  one  and  the  same 
side  of  T,  without  affecting  the  principle  of  the 
system. 

Comparing  Figs.  128, 129,  130,  we  have  three 
possible  positions  of  centres  shown.  Fig.  128 
has  been  already  explained  ;  Fig.  129  illustrates 
the  effect  of  variations  in  positions  of  centres, 
still  on  opposite  sides  of  T ;  while  Fig.  130 
shows  both  centres  placed  to  one  side  of  T.  In 
Fig.  129  the  point  P  being  assumed  as  the 
centre  of  curves  for  wheel  A,  and  APT  being 
lets  than  a  right  angle,  the  point  E  becomes 
the  instantaneous  centre,  and  this  being  con- 
nected with  B  gives  us  Q  as  the  centre  of  arc 
for  wheel  B. 

But  now  in  Fig.  130  assume  the  centre  of 
aro  for  wheel  A  at  P  ;  this  produced  to  A 
would  by  its  intersection  K'  with  T  E  produced, 
give  us  Q  as  the  centre  of  arc  for  wheel  B. 
Then  the  arc  struck  from  P  would  be  concave, 
and  that  from  Q  convex.  Therefore,  by  means 
of  this  construction  we  can  not  only  obtain 
single  curve  teeth,  as  already  explained,  but 
double  curve  teeth  also. 

If  reference  be  again  made  to  Fig.  4  in 
Vol.  XLVL  p.  129,  it  will  be  seen,  as  noted 
also  iu  ^ne  text»   tnat  though  the  velocity 


ratios  of  the  arms  and  links  are  only  strictly 
constant  for  one  position,  yet  that  they  axe 
ve  ry  nearly  so  for  other  positions  a  little  to 
right  and  left  of  that  As  far  as  practical  con- 
siderations go,  they  are  accurate,  and  though 
circle  arcs  struck  from  single  centres,  as  In 
Figs.  129,  130,  can  only  be  absolutely  correct 


y 


for  a  single  point,  they  will  also  be  practically 
correct  for  a  little  distance  to  each  side  of  that 
point.    In  wheel  teeth  struck  by  the  odonto- 

?;raph  scale  two  such  positions  are  found — one 
or  the  concave,  one  for  the  convex,  face,  situ- 
ated within  and  without  the  pitch  circle,  corre- 
sponding respectively  with  the  middle  of  the 
aro  of  approach  and  the  arc  of  recess. 

In  Figs.  131,  132  are  shown  the  connection 
between  the  constructions  in  Fig.  129, 130,  and 
the  application  of  the  same  to  the  odontograph 
scale.  Both  sets  of  figures  being  similarly 
lettered,  the  identity  of  the  construction  is 
apparent.  In  the  figures  A  and  B  are  the 
centres  of  the  wheel  and  pinion  respectively, 
whose  line  of  centres  is  divided  in  T.  P  T  Q  ia 
the  line  upon  which  the  centres  of  the  tooth 
arcs  are  taken,  making  an  angle  of  75°  with  the 
line  of  centres.  E  E  is  the  perpendicular  to 
this  line  at  T,  prolonged. 

The  centres  P  Q  are  found  as  follows  : — In 
Fig.  131  the  centre  of  the  wheel  B  is  joined 
with  that  point  E  which  lies  on  the  side  opposite 
to  P  Q  T,  and  thus  Q  becomes  the  centre  of 
the  arc  a  b  forming  the  tooth-face  of  wheel  B. 
For  the  tooth-face  of  wheel  A,  in  Fig.  132,  join 
the  centre  A  with  the  E  on  the  side  opposite  to 
P  Q  T  ;  Q  then  is  the  centre  of  the  arc  b  e  form- 
ing the  tooth-face.  For  the  tooth-flanks  of  A 
join  A  (Fig.  131)  with  the  E,  which  lies 
between  it  and  P  Q  T,  and  produce  the  line  to 
P  ;  P  is  then  the  centre  for  the  flank  c  d.  For 
the  flank  of  B  in  Fig.  132,  join  B  to  the  K 
between  it  and  P  Q  T,  produce  to  P,  and  P  will 
be  the  centre  of  the  flank  ef. 

The  distances  Te  and  Te  are  in  each  case 
always  struck  at  a  definite  distance  beyond  T, 
being  equal  to  half  the  pitch,  as  illustrated  in 
the  figures,  in  order  to  bring  the  points  of 
absolutely  correct  action  during  approach  and 
recess  at  equal  distances  from  the  pitch- 
point  T. 

•Since  the  angle  AT  P  is  constant,  and  also 
the  distances  TE,  and  T<>  and  T*  are  oomnu 
to  all  the  wheels  of  the  same  pith,  it  folk 
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that  th*y  will  all  fulfil  the  primary  conditions 
required,  and  therefore  work  together  smoothly. 
The  construction  shown  in  Pig's.  131,  132 
might  be  repeated  independently  for  each 
wheel  or  wheels  required.  Buttheodontograph 
saves  the  trouble  by  supplying  in  a  direct 
manner  the  line  P  Q  T  in  the  figures,  and  also 
centres  for  a  large  number  of  wheels.  This  I 
will  iltostrato  in  the  next  article.         J,  H. 


THE  PR0GRE3S  OF  STEAMSHIPS. 

IF  finality  has  not  yet  been  written  in  co 
neotion  with  the  increasing  speed  of  steal 
ahips.it  ia  evident  that  the  limit  has  been  nearly 
reached.     It  is  not  no  many  year*  ago  as  to  " 
beyond  reckoning  when  Brunei  had  great  di 
oulty  in  persuading  capitalists  to  let  him  build 
large  steamships  to  cross  the  Atlantic,  and 
added  to  the  race  between  the  railway 
panics,  we  have    a   struggle    for    supremacy 
amongst  the  Transatlantic  steamships  which 
Brunei,  when  he  built  the  Gnat  J&nturn,  could 
scarcely  have    dreamt  of.     Lately  there    has 
been  a  tendency   to    secure    high   speed    for 
passenger  vessels  regardless  of   cost,  and  the 
latest  specimen  of  marine  cypress  reach: 
the  Ionian  and  International   Co.'s  liner  "the 
Citij    <•/    She     York,    which   is    the    largest 
passenger    steamer    afloat,   und    is   in   many 
respects  a  most  remarkable  achievement  of  the 
naval  achitect.    When   the   Etruria  and  the 
UmJiria   of   the    Cunard   line   were    built, 
was     thought     that     at     last      the      lit 
had  been  reached,  for  they  possessed  an  amount 
of  engine-power  compared    to  toniiDu 
gather  beyond  the  early  ideas  of  builders  of 
steamships  who  are  still  living.    Sow  i' 
that  two    indicated    horse-power   per 
displacement  is  not  considered  too  much,  and 
the  performance's  of  the  City  vf  Kite 
her  sister  vessel,   the  City   «'f  Tarit,  will  be 
watched  with  much  interest  by  naval  archi- 
tects and  marine  engineers.    Those  vessels  must 
cost  about   000,000  each,  and  their  engines 
will  probably  indicate  as  much  as  20,000  horse- 
power ;  but  such  is  the  rivalry   between  the 
Atlantic  passenger  companies  that  it  is  not  at 
■11  unlikely  even  the  Ci'g  <-f  Hetc  York  will  be 
eclipsed  ia  a  few  years,  tot  it  is  stated  that 
Messrs.  Harland  and  Wolif,  of  Belfast,  have  ii 
band  for  the  White  Star  Line  a  vessel  which  ii 
ia  hoped  will  be  more  rapid  und  moro  magnifi- 
cent.    The   City  o/  Kev;    Y,Tk  is  the    larjfest 
passenger  carrying  vessel  now  afloat.    She  is 
2,500  tons  larger  than  the  Serria,  2,723  tons 
larger  than  the  Ktrvriii,  and    2,:H0  larger  than 
the  City  o/Jiomr:    She  is  Tuijft.  long  over  all, 
63 jft.  broad,  42ft.  deep — moulded— and  10,300 
gross  tons,  with  accommodation  for  fully  2,000 
passengers.    She  is  fitted  with  five  decks,  and 
the  space  between   four  of  them  is  eft.,  but 
between  the  upper  and  main  decks  is  lift.  4in., 
while  the  depth  of  the  hold  is  ;llt;ft.    To  give 
an  adequate  idea  of  the  height  of  the  City  of 
JVeio  York,  it  may  bo  mentioned  that  from  the 
keel  to  the  captain's  bridge   is  7  lift.    She  has 
twin  screw  propellers,  and  each  eet  of  engines 
will  indioate  9,500  horse-power.    In  order  to 
avert  rolling,  the  ship  has  been  fitted  with  a 
steadying  tank  chamber  containing  water,p  laced 
athwartships,  and  intended  to  arrest  or  check 
rolling  by  the  transfer  of  the  water  from 
aide  of  the  ship  to  the  other,  at  such  velocities 
as  will  modify  her  own  periodic  or  rolling  time. 
The  hull  of  the  vessel  ia  divided  by  transverse 
bulkheads    into  fifteen   water-tight  compart- 
ments, including  three  for  boilers  and  two  for 
machinery,  the  latter  being   separated   by  a 
longitudinal  bulkhead.    The  doors  in  the  bulk- 
heads are  on  the  upper  deck  far  above  the  load 
water  line,  it  being  determined  not  to  trust  *~ 
the  doora  being   promptly  shut   in   cases 
danger.     None    of   the    compartments  exceed 
35ft,  long,  und  the  quantity  of  water  they  bold 
to  load  water  line  is  1 ,250  tons,  or  to  upper  deck 
2,250  tons.    Even  were  two  or  three  filled  the 
flotation  of  the  vessel  would  not  be  placed 
danger,  and    her    buoyancy   could    easily    be 
trimmed.    As    an    additional   precaution   the 
Teasel  has  two  bottoms,  the  space  betweon  them 
being  4  ft.    They  serve  a  double  purpose,  for  not 
only  will  tbe  existence  of  an  inner  bottom  in- 
sure that  no  part  of  the  ship  will  be  flooded  by 
a  fracture  of  tbe  external  bottom,  but  the  space 
can  be  utilised  for  carrying  water  ballast  to 
the  extent    of    1,600  tons  for  adding  to  the 
stmbilitx  or  altering  the  trim  ol  the  ship.    The 


machinery  consists  of  two  sets  of  engines  of  the 
three-crank  triple-expansion  typo,  having  piston 
valves  throughout,  the  diameter  of  the  low- 
pressure  cylinders  being  11  tin.  Each  set  of 
the  engines  is  capable  of  exerting  sufficient 
power  to  propel  the  vessel  at  four-fifths  of  her 
maximum  speed,  so  that  should  one  set  break 
down  no  serious  delay  will  take  place,  for  the 
vessel  will  go  at  a  speed,  say.  of  IB  knots  instead 
of  19  knots  per  hour.  The  cylinders  and  their 
covers  are  cast-iron,  but  the  pistons  are  of  cast- 
steel  of  the  dished  type.  The  crankshafts  are 
built  of  steel ;  the  thrust,  tunnel,  and  pro- 
peller shafts  are  also  of  steel.  Tbe  crankshaft 
is  20 tin.  in  diameter  at  the  journal,  and  21in. 
at  the  pin  ;  the  tunnel  shafting  is  l»iin.,  and 
the  propeller  shafting  l!0iia.  The  piston-tods 
and  all  the  principal  moving  parts  are  of  ingot 
steel.  The  piston-rods  have  tail-rods,  and  an 
attached  to  tho  pistons  by  flanged  can 
nections.  Tbe  high,  intermediate,  and  low 
pressure  cylinders  are  Jjin.,  71in.,  anc 
113in.  in  diameter  respectively,  the  stroke 
being  COin.  All  the  valves  arc  pistoi 
valves,  being  one  on  the  high,  two  on  tho  in 
termediate,  and  four  on  the  low- pressure 
cylinders.  The  adoption  of  the  four  sot 
piston  valves  for  the  low-pressure  cylindi 
unique,  and  is  necessitated  by  the  large  port 
area  in  this  cylinder,  and  to  avoid  the  strains 
due  to  tho  great  overhang  which  would  be 
oaused  by  the  adoption  of  two  sets  only.  The 
valve-gear  is  of  the  ordinary  eccentric  type,  the 
eccentric  straps  being  of  cast  steel  lined  " 
white  metal. 


•  resistance  at  that  ptao*  enormously  increases, 
i  a  consequent  mors  rapid  development  of  beat 
„  the  immediate  result  Tbe  metils  an  coaee- 
quently  raised  to  a  high  wilding  temperature  ii  a 
very  remarkably  short  spaea  of  time,  and  arm  i 
slight  pressure  being  applied  to  force  the  plead 
perfect  welding  ia  effected. 


PRACTICAL    APPLICATIONS    OF 

ELECTRIC  WELDING.* 

By  O.  K.  Stbivabt. 

THE  history  of  electric  welding  extends  ovet 
muoh  loncer  Dsrlod  of  time  than  is  eenertt 


and  Mechanics  at 
School,  was  ilelive 
tho  Franklin   In- 


even   years    ago,   Prof.   El 

.  held  tbe  chair  of  Chemia 
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Rnhmkorf  induct! 

lillerenoe  of  potem 

it  in  the  primary  and  that 


The 
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Lot  o 
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hy  eleetrio  welding  is  taking ia 
rapidly— no,  I  will  not  say  molt  impoR- 
oue  of  tbe  most  important  reasone  wb, 
eleetrio  welding  ii  taking  an  important  pUotW 
rapidly— is  that  the  heat  generated  by  tbecnrrenl 
is  the  only  absolutely  pure  heat  known  in  the  world. 
The  blacksmith,  when  welding  with  either  aiaf 
fnrnaoe  or  a  coal  fire,  is  constantly  running  the 
iak  not  only  of  burning  his  metal,  but  of  intra- 
lucing  into  it  foreign  matter  ia  the  form  of  peel 
vhich  are  very  deleterious  to  the  substances  t* 
iUier  iron  or  steel,  which  are  the  principal  metall 
forked  by  blacksmiths. 

Sow,  the  heat  generated  by  the  electr-  ™      ' 
_s  absolutely  free   from   all  foreign   an 
substances,  and    it  is    tbii    fact,    I  thi 
.     y  largely  accounts    for    the    rapid 
eleetrio  welding,  so  f 


ind  harmfjl 


•rned.    Of   i 


feotly  automat 
■top  put  on  thi 
beat  perfectly. 


:tic*l  work  is  so- 
iree, this  is  not  the  only  reuc*. 
riant  reason  ie  the  fact  Hut  tbe 
i  the  carrent  ii  under  absolutely 
Sow,  I  do  not  mean  to  eay  last 
a  nearly  perfect,  or  that  it  ie  Terr 
ate  that  it  is  absolutely  perfect  fat 
it  can  be  made  entirely  and  ptr- 
.  The  heat  can  be  begun,  sad  a 
apparatus  which  will  control  thi 

welding  by  tho  Thou 


pntfHii 

a  muoh  neater  and  quicker  operation  than  weloiaf 
by  the  ordinary  method  of  forge  or  fnrnaoe.  I 
-night  also  say  in  this  connection  that  no  skilM 

abuur  is  neoeeeary  to  operate  an  eleetrio  weldag 

ipparatua,    I  have  in  m 


ny  thing  of  tke 
letals  ehsold  as 


i  the  prim 
ill.     In   J 


a  that 


contact,  and  wa 
high  degree  of  tetnpe 
aeoualy  at  the  point  o 


*er«  stuck  quite  firmly  together,  the  copper  wire 
ocing  actually  melted,  so  that  it  required  con- 
siderable force  to  separate  them.  Instantly  the 
thought  flatbed  through  his  brain— electric  weld- 
'--  Prof.  Tauioson  was,  however,  very  bnsily 
_ W-JA  in  teaching  and  lecturing,  and  in  develop- 
iug  the  Thomson-Houston  system  of  electric 
lighting  for  the  next  five  or  six  years,  and  it  was 
not  until,  in  the  regular  course  of  mannfaotr-'-- 

"ectric-ligliting  apparatus,  it  became  animpcr 
-jceseity  to  dieuuver  some  means  of  having 
perfect  joint  in  capper  wire  than  could  thc_    ._ 

L-:-id,  that  his  mind  reverted  again  to  tbe  old 

__nant  at  the  Franklin  Institute,  and  eleotri 

weldiug  became  an  assured  art. 

'  -'--ild  like  further  to  call  your  attention  t 

that  the  discovery  was  made  several  ycai 

the  budding  of  a  welding  machine.  Sever, 

years  ago  (I  do  not  remember  tbe  exact  date)  tb 

necessity  fur  welding   the  ends  of  copper  win 

beoame  so  imperative  that  Prof.  Tor 


conditions  under  which  di 

welded,  and  who  in  a  very 

so  expert  in  handling  thai 

now,  on  the  firat  trial,  make  perfect  welds  in  any  Of 

the  ordinary  metals  and  in  almost  all   varieties  of 

steel,  including,  although  1  say  it  with  some  near- 

vation,  even  Kushet  eteel  and  manganese  steel. 

As  I  have  already  stated,  the  field  for  elect* 
welding  is  ao  very  broad  that  I  have  been  rejig 
mnob  embarrassed  in  endeavouring  to  present  *•• 
most  interesting  portiona  of  it  to  you  this  eveni* 
There  are  hnndrede  of  applications  of  the  proa* 
,nd,  under  the  oiroumstancea,  I  do  not  think  1  cat 
lu  better  than  simply  cite  one  or  two  instil 
.samples  of  very  small  work,  and  then  at 
arger  work.  We  are  not  limited,  of  cou 
■or  work  by  the  size  of  the  pieces  to  be  s 
Ve  can  weld  tbe  finest  wires  and  the  hi 
liecee.     As    an   example   of  quite 


The  experii 


t  with  this 
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.  larger  and  better  apparatas  and  experiment 
icr  with  a  view  to  welding,  if  possible,  muoh 


iog  of  gold  ringi.    We 


night  n 


nade,  doing  awe] 
i  place  making* 
t  means  that  Sat 
i- fifth  of  thetisii 


:    y.io 


utirelv  with  soldering,  an 
■uiitiuu.jii's  s"ld  ring;  see. 
rork  ia  accomplished  in  ai 

neans,  lastly,  that  soldering  material  is  saved,  thai 
in  enormous  wasting  of  heat  is  done  away  with, 
md  that  the  dangers  of  burning  gaa  are  entirely 
ibviated. 

Aa  an  example  of  somewhat  larger  work,  I 
night  mention  the  welding  of  axes.  There  is,  aef 
rery  far  from  Boston,  a  manufacturing  estable*- 

t  day.    Their  axe  is  made  of   a  body  of  ordinary 


of  metal.    Thee 


fin 

larger  ,._.. 

also  successful, and  the  invention  bae  been  muou 
further  developed  in  the  past  year  or  two  than  the 
general  public  can  bave  any  possible  idea  of. 

The  theory  underlying  or  tho  principle  involved 
in  tbe  Thomson  process  of  electric  welding  is  very 
simple,  as  indeed  is  most  of  tho  apparatus  also. 
The  Thomson  prooess  of  electric  welding  consists 
simply  in  forcing  through  the  pieces  of  metal  to  be 
welded  currents  of  such  large  volume  that  these 
pieces  can  carry  tbem  without  beating.  Now, 
when  the  pieces  are  placed  ia  abutment,  the  point 


with  ii 


other 


'::;;. 


cetera  the  Boston  Electric  Olub 


ought  ii 

pieces  of  metal,'  before  welding,   hav 
oared  somewhat  in  this  manner.     The 
in  the  body  of  the  axe  while  e 

faoeorblade,thel«t._. 

former  and  the  pieces  welded  io  this  position. 

Now,  in  electric  welding  we  do  away  entirerj 
with  this  preparation,  and  I  am  very  glad  to  say 
that  without  very  much  experimenting  we  have 
been  able  to  entirely  convert  the  engineer  of  this 
company  to  eleetrio  welding.  He  it  now  a  fin 
believer  that  electric  welding  ia  tbe  thing  as  far  at 
the  axe  business  it  concerned. 

As  an  example  of  much  larger  work,  I  might 
mention  the  welding  of  pedestals  and  loeomctn* 
frames.  This  is  an  entirely  diScrent  class  of  wart 
The  pieces  bave  to  be  carefully  prepared,  a  raised 
portion  being  left  on  the  base  or  edge  of  the  frasM, 
and  a  taper  groove  being  out  in  the  pedetlalM 
that  it  may  Et  down  over  the  raised  portion  »• 

Some  months  ago  I  had  the  pleasure  of  being  ll 


Aug.  10.  1388.         mreiJBH  MHOHAWQ  AMU  WORLD  OF  aOITOlOSl  i  No,  1,220, 


Icon,  from  ■ 


Philadelphia,  and  wails  than  of  walking  through 
the  Baldwin  Looomotivo  Work*.  This  (•Uulbih- 
mant  ia  taming  oat  fourteen  locomotive*  a  weak. 
Now,  what  does  thia  maan  for  alcotrio  walding '/ 
In  the  first  piece,  on  these  engines  theia  are  some 
five  or  six  copper  riugi,  the  wire  composing  which 
ia  of  amall  diameter.  The  joints  ia  theie  rings 
ate  at  present  made  with  a  blowpipe  flame,  and  it 
takea  an  expert  aome  four  or  five  minute*  to  make 
a  single  on*.  We  can  make  tb*m  in  as  many 
seconds.  Then  are  alao  on  each  una  of  theae  looo- 
e  hnndred  and  fifty  joints  in 
nch  area  of  nation  to  several 
..-..,  it  takes  anywhere  from  four 
to  fifteen  minutes  to  make  these  joints  by 
the  ordinary  process,  and  welding,  yon  mast 
remember,  has  been  reduced  to  a  vary  econo- 
mical and  accurate  art  in  thia  establishment ; 
bat  nevertheless  we  oan  do  the  work  in  at 
least  one-fifth  of  the  time  which  thay  now  occupy. 
Then  are  on  each  one  of  these  locomotives  four 
frames,  each  frame  having  on  it  at  leaat  two — some- 
times three,  font,  and  five  pedestals.  We  will 
suppose  that  the  average  ia  three  pedestals  per 
frame.  That  makes  twelve  pedestals  to  the  loco- 
motive. To  prepare  the  ends  of  the  pedestals  and 
the  taper  on  the  bale  of  the  frame  takes  aome  forty 
minntea.  They  have  to  be  heated  and  hammered 
Into  shape  while  hot.  After  they  are  prepared  in 
this  manner  (blackboard  illustration!),  they  have 
to  be  reheated  to  a  welding  temperature,  placed 
under  a  steam  hammer  and  welded,  this  last  opera- 
tion requiring  some  thirty  or  forty  minutes.  Yon 
Ban  easily  see  what  this  means.     We  allow  twelve 

S lints  to  each  locomotive,  and  this  makes  one 
undred  and  sixty-eight  pedestal  welds  a  week— 
one  hundred  and  sixty-eight  welds,  understand  me, 
Which  require  ut  least  one  hoar's  time  each. 

In  talking  the  matter  over  with  Mr.  Converse, 
who  is  the  general  manager  of  the  company,  1 
think  we  came  to  the  conclusion  that  we  could 
"boit  thia  all  hollow,"  the  only  question  in  the 
mind  of  Mr.  Converse  being  whether  the  weld 
would  be  as  perfect  as  at  present.  Ton  will  see 
that  we  would  do  i  


pedestal  to  the  bit  or  expansion  on  the  bat 
are,  of  course,  a  large  number  of  other  applica- 
tions, bnt  I  think  that  these  three  should  be  suffi- 
cient to  indicate  at  least  what  the  possibilities 
Of  electric  welding  are.  There  is  one  thing  that  I 
Should  like  to  mention^finaliy— that  we  are  able  to 
make  vary  durable,  strong  joints  between  metals 
of  different  kinds.  For  instance,  theae  specimens 
which  I  hold  iu  my  hand  consist  of  brass  and 
copper  welded  together,  and  then  twisted  around 
twioa.  The  joint  held  through  this  twisting,  show- 
ing the  strength.    Yon  will  see  that  it  is  not  even 

What  do  we  expect  in  the  future  for  electric 
welding?  We  ei|>ect  to  be  able  to  weld  boiler 
plates.  We  do  not  say  that  we  are  able  to  do  it 
now,  but  we  have  been  thinking  over  the  matter 
and  experimenting,  and  we  believe  that  thia  weld- 
ing of  boiler  plates  together  ia  a  thing  of  the  not 
distant  future.  The  same  may  be  aaid  of  any 
metal  plates.  We  expect  also  to  be  able  to  weld 
tubes  in  the  length.  I  do  not  wish  to  be  misun- 
derstood. I  do  not  say  that  we  are  now  able  to 
do  this,  but  I  do  sey  that  we  believe  it  csn  be 
done.  We  are  at  present  working  upon  apparatus 
of  a  light,  movable  character,  which,  without 
mechanical  power,  we  believe  will  be  powerful 
enough  to  weld  line  wire,  eueh  aa  telephone,  tele- 

Kph,  and  eleotrio  light  and  power  wires  on 
line.  The  apparatus  can  b*  pnt  into  a 
waggon  and  carried  to  any  desirable  point.  The 
current  obtained  from  storage  batteries  forms  a 
portion  of  the  apparatus,  and  the  welding  is 
•fleeted  on  the  line.     We  expeot  also  to  weld  lead 

e pa  in  the  same  manner,  so  that  any  plumber  can 
,vs  a  walding  apparatus  with  which  ho  can  make 
On*  continuous  lead  pip*  in  mending  and  in  build- 
ing, doing  away  entirely  with  "wipe  joints/' 
and  the  expense  attendant  thereon.  With  an  abso- 
lutely pure  heat,  with  absolutely  perfect  means  of 
regulation,  with  the  heating  constantly!    ~ 

•ye*  of  the  operator,  with  a  neatness  ..   

Ordinary  methods  cannot  at  all  be  compared,  with 
an  increased  economy  of,  in  all  ordinary  cases,  at 
leaat  BOO  per  cent,,  with  absolute  safety  of 
handling  apparatus— with  all  theae  advantages,  I 
do  not  see  why  electric  welding  should  not  rapidly 
rise  to  the  dignity  of  a  must  important  and  valuabli 


NEW  CHR0MATR0PE. 
T1TE  give  an  engraving  of  a  novel  toy  which 
V  V  illustrates  some  of  the  phenomena  of  colour. 
Upon  the  spindle  A  is  scoured  a  star  B  formed  of 
two  triangular  pieces  of  pasteboard  arranged  so 
that  their  points  alternate.  One  triangle  la  red, 
the  other  green — complementary  colour* — which 
produce  white  when  they  are  blended  by  the 
rotation  of  the  star.  In  the  angles  of  one  of  the 
fa  are  teamed  wire  nails,  which  serve  as  pivots 
"     a  shown  in  Figs,  1  and*. 


for  the  time  dim  C,  a 


Bach  disc  is  divided  into  three  equal  parts,  which 
aro  coloured  respectively  red,  bins,  and  yellow. 
The  discs  overlap  at  the  centre  of  tbe  star  B. 

Aronnd  the  spindle  A  is  wound  a  cord  which 
passes  throngh  the  loop  formed  in  the  star  frame 
in  whioh  the  spindle  is  journalled,  and  is  provided 
at  ite  end  with  a  button  D.  By  pulling  the  sord, 
the  star  B  Is  whirled  first  in  on*  direction  and  then 
in  the  other.  As  the  series  of  discs  C  turn,  the 
colours  are  blended  in  dillarent  ways  according  to 
the  relative  arrangement  of  the  different  sections. 
All  th*  phenomena  of  the  blending  of  surface 
colours  are  illustrated  by  this  simple  toy.  At  times 
will  be  a  beautiful  purple,  while  the 


is  greei 


Atot 


of  the  colour  disc  prese 

ted  by  the  rotating  dies 

a  proper  mixture  uf  the 

three  primary  colours  yi 

change  of  rotation  from 

of  colour  in  the  toy  in  iti 

ourae,  accidental.     When 

blending  of  any  of  the 

colours,  when  arranged 

n   a  particular  way,  the 

ivute  by  stretching  over  each  disc  a  small  rubber 
and.  The  maker  of  this  simple  toy  has  succeeded 
n   securing    colours    which    produce    remarkably 


THE    VINEGAR    BEL.* 

THE  owner  of  a  microscope,  desirous  of  using 
it,  can  find  material  for  study  and  observa- 
tion everywhere.  The  old  oakenbuckat  that  hangs 
in  the  well,  or  the  filth  iu  the  kitchen  sink,  abit  of 
the  deal  wood  of  the  kitchen  table,  or  the  scraping 
from  a  surface  of  the  skin  will  furnish,  any  oneof 
them,  abundant  material  for  an  hour  of  work,  aud 
would  busy  an  expert  for  many  months.  There  is 
also  an  interesting  object  in  the  bottom  of  your 
vinegar  or  net. 

Go  about  the  work  thus :  First,  be  sore  yon 
have  within  easy  reach  the  following  utensils : — 

1.  Microscope  with  high  (J)  or  low  powers  (j). 
■2.  A  number  of  clean  slides  and  covers.  3.  Ball  a 
doien  watch-glasses.  4.  A  supply  of  bibulous 
paper,  6.  Two  dropping  tubes  and  a  couple  of 
glass  stirring-rods.  6.  A  glass  of  water.  7.  Some 
vinegar.  H.  Reagents  safollowa  :— 1.  Glycerine  or 
glycerine  jelly.      --  Alcohol.     3.  Aoetio   acid,    -i. 

The  first  step  is  the  acquisition  of  skill  in  catch- 
ing the  material  for  study.  To  acquire  this  pro- 
ceed as  follows  :— With  one  of  the  dropping  tubes 
lift  a  drop  from  the  sediment  in  the  bottom  of  the 
supply.  Catch  this  on  the  centre  of  one  of  the 
slides.  Place  the  slide  on  the  stage  of  the  micro- 
scope and  examine  the  uncovered  drop  with  the 
low  power,  moving  the  slide  about  backward  aud 
forward  with  the  sediment  in  sharp  focus.  If  in- 
volved in  the  sediment  ia  a  long  and  narrow  thread- 
shaped  translucent  body    in   quick    motion,  it  is 


almost  cerUir.ly  the  uViject  of  search.     If  one  or 

searched  through,  try  it  over  again  until  oneof 
the  wriggling  bodies  has  been  found.  Having 
found  one  with  the  low  power,  hold  the  slide 
over  a  dark  background.  Apiece  of  black  doth, 
or  a  black  tile,  is  good  for  the  purpose.  Try  to  see 
the  worm  with  the  naked  eye.  One  will  soon  suc- 
ceed in  doing  this  after  having  learned  the  sinuous 
'■■'■■-■■■'  -    "'—  worm.    Having 


acquired  the    necessary  practice   in  detecting  the 
specimen  with  the  naked  ey  '       '     ' 

supply  for  f nture 


*ith  the  naked  eye,  collect  an  abundant 


To  do  this,  examine  closely  the  vessel  of  vinegar. 
On  the  surface  and  on  the  side  toward  the  window 
of  light  probably  a  great  many  of  the 

swimming   actively    about,    \l  itb   the 

pipette  auek  up  a  few  of  these  and  drop  them  into 
l  watch-glass  of  pure  water.  When  there  hare 
icen  removed  to  the  pure  water  a  dozen  or  to  of 
he  largest  of  the  eels,  there  is  then  sufficient 
upply  of  material  for  study.     This  pi ocas*  could 


copy  L 


aching  c 


e  thar 


It 


skill  in 

lal  for  study. 

.  :t,  with  the  pipette,  lift  out  of  his  watch- 
glass  prison  one  of  the  eels  and  deposit  it  with  th* 
reset  possible  fraction  of  a  drop  of  water  on  afresh 
dry  slide.  If  the  slide  be  moist  the  water  will 
spread  out  over  it  iu  every  direction,  but  if  dry, 

little  alcohol  into  a  watch-glass  and  add  to  it 
several  drops  of  strong  acetic  acid.  This  is  a  kill- 
ing fluid.     Alcohol  alone  would  be  deadly ^ but  of 


Place  n  drop  of  th 
l  the  a"- 


killing  fluid  01 


is  eel  upon  the  tlide.    it  would  t . 

;tempt  to  see  it  under  the  high  power  during  its 

liet  enough  for  easy  study.  Do  this  with  the 
igh  power  first,  covering  tho  object  with  a  oover- 
glasa,  and  then  running  enough  of  the  alcohol 
inder  the  cover  to  entirely  fill  the  space  between 
t  and  the  slide.    The  eel  can  now  be  examined  at 


plied  by  the  populat   ... r 

in  him,"  but  that  he  is  very  complex.  First  observe 
his  shape— very  long  and  narrow,  blunt  at  one  end, 
and  sharply  pointed  at  the  other.  Referring  from 
him  to  a  live  on*  under  a  low  power,  yon  can 
readily  see  that  the  creature  always  move!  about 
pushing  the  blunt  end  forward,  and  thia  as  well  aa 
other  facta  prove  that  his  body  has  a  bead  end, 
though  it  exhibits  nothing  which  suggstts  a  head 
asperated  by  a  neck  from  the  body,  and  bearing 
eyes  or  other  sense  organs.  If  now,  tbe  high  power 
stndy  be  resumed,  the  various  parts  of  this  body 
can  be  distinguished,  after  very  careful  study,  for 
the  parts  are  transparent,  and  hsnee  difficult  to  see. 
At  the  blunt  front  end  of  th*  body  a  notch  marks 
the  entrance  to  the  digestive  tube.  The  mouth 
can  be  aeen  leading  into  a  straight  thick-walled 
mllM,  and  this  in  turn  into  a  globular  giztard. 
'From  the  gizzard  a  tube  runs  straight  through  the 
body,  which  terminates  slightly  behind  the  viry 
acute  tip  in  an  opening  (the  anus).    There  is  no 
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diatinotiorj  of  stomach   and  intestine  behind  the 

When  the  parts  of  the  alim*ntary  ayatei 
thus  mad*  out,  it  ii  beat  to  determine  the 
•ituetion  of  tbe  skin  01  bod;  well,  whiah  me;  be 
belt  begun  at  tbe  head  end.  It  ii  partly  of  mua- 
enlar  tissue,  overlaid  with  akin  cells,  end  the  whole 
covered  on  the  outside  with  a  obitinous  ontiole, 
tnt  theee  parte  oannot  be  readily  distin  gushed. 
When  the  body  wall  haa  been  diet' — ' 


•  regie 


of  the  i 


e  f.:,r 


t  among  tbe  tpeoii 
s  female-.    The  < 


the  individual.   If  a  female,  one  wil 

oblong  or  oval  bodies  separate  from  one  am 

many  with  a  clear  round  central  spot.    Thei 


ar. 


i'.n  !l. 

ir  n 

otei  ( 

J" 

rminal  veiic 

rchof 

Libit 

peelroens  i 

ii.li  ,L 

op* 

ning  e 

■  will  further 

.  middle  of  the 

body.    Thia  may,   perhaps,  b*  traaeabl*  into  the 

Kuarative  organ,  into  which  it  really  leada.  It  ii 
e  reprodnotive  orifioe.  Tbe  male*  have  a  different 
looking  generative  organ — the  testes  made  op  of 
Unmerous  small  round  bodice,  the  ultimate  cells 
which  give  rile  to  the  iptrmstoioa,  and  which  are 
•'peculiar  in  that  they  retain  the  character  of 
o*ll>,and 


<Huil«y; 


Besides  noaclei,  digestive  organ*,  and  genet 
organs,  the  vinegar  eel  hae  a  general  nervoai 
tern  which  can  only  be  demouitrated  after 
special  atudy.     It  haa  no  conspicuous  aeuae  01 

It*   zoological    relation*  are   with   the  ao-c 

zonnd  worms,  many  of  wbieh  are  man's  greatest 
ememiea,  such  as  the  Trichina  ;  but  the  Anguillula 
■uwti  i*  harmless.  Olher  form*  of  Anguilluli 
thrive  in  soar  paste,  and  still  other*  are  instru- 
mental  in  producing  a  disease  in  wheat.  Gordins, 
the  "  home-hair  worm,"  belong*  to  thia  group. 

It  ia  scarcely  poaiible  to  preserve  the  vinegar 
•el  *o  as  to  show  the  fact*  pointed  out  aa  oaaily 
aeen,  and  they  can  to  readily  be  obtained  at  any 
time  that  it  it  scarcely  worth  while  to  attempt  it. 
However,  it  may  be  done  in  one  way,  aa  follows  :  — 
A*  for  iteming,  the  cuticle  prevents  the  entrance 
of  most  stains,  bnt  eotine  can  be  made  to  pene- 
trate with  difficulty, 

In  mounting  the  best  method  is  as  follows:  Pint 

St  the  specimen  in  alcohol  in  the  centre  of  the 
de ;  then  with  the  bibalon*  pep*r  remove  all 
■kloohol  from  the  slide,  except  just  about  the  speci- 
men; then  quickly,  before  the  evaporation  of  the 
alcohol,  drop  on  it  a  small  amount  of  warm  Quid 
glycerine  jelly.  Balsam  should  not  be  need  (though 
Tt  oould  be  well  enough),  becauae  of  tbe  similar 
density  with  th*  specimen,  making  the  latter 
almoat  invisible.  Cover  tbe  jelly  with  a  cover  and 
ran  in  enough  warm  jelly  to  fill  oat  tbe  ipaoe  be- 
tween the  alide  and  cover.  After  the  jelly  is  hard 
■Wipe  Oittfolly  away  th*  excess  at  the  point  where 
the  jelly  was  run  under,  sod  ring  with  'Bell's 
_ui_  tneiia(.  cement.  Slides  mads  in 
above  mentioi 
"  iude finitely. 
e  cautioned  against  exp*ct- 
uotures  shown  iu  any  one 
position  in  which  the  body 


T 

of  li 


A   NEW    CENTRE    BEST. 
HB  accompanying  cat  shows  the  construction 
of  a  lathe  centre  or  steady  rest,  tbe  invention 
Henry  B.  Gould,  12,  Prairie -avenue,  Previdenoe, 


R.I.  Etery  lathesman  it  familiar  with  the  ob- 
jectionable features  of  the  ordinary  rest— viz.,  the 
necessity  for  first  turning  a  plac*  on  th*  work  to 
which  the  rest  jaws  can  be  applied,  which  place 
mast  be  turned  as  true,  and  mutt  afterwards  wear 
at*  true,  as  the  finished  work  can  be,  because  the 
truth  of  the  work  depends  npun  th*  truth  of  the 
part  to  which  the  rest  jaw*  are  applied  at  tbe  time 
at  Soaking  It  it  alto  impossible  to  use  the  ordi- 
wuyratt  epoa  ihtpn  otlur  thta  round  without 


first  applying  a  sleeve  or  collar  centred  and  held  in 
place  by  set  screws.  It  is  the  object  of  this  real  to 
avoid  these  difficulties  by  providing  a  working 
bearing  in  the  rest  itself,  in  the  manner  shown  by 
the  cross-section.  Th*  jaw*  have  their  seats  in  the 
tianal  slotted  recesses,  which  are  made  part*  of  a 
ring  which  i*  turned  true,  and  hae  a  bearing  in  tbe 
rest  which  ia  turned  oat  to  receive  it,  and  of  which 
it  is  a  part.  Ia  this  way  th*  ring  and  jaw*  revolve 
with  the  work,  th*  truth  of  whiob  depends,  of 
course,  upon  the  centring  of  tbe  ring,  and  the 
truth  of  ite  bearing  in  this  re»t,  which  is  eo  large 
as  to  prevent  serious  wear  daring  the  progress  of  * 
job.  This  provides  for  the  work  coming  oat  true 
at  tbe  finiah.— American  MacMuill. 


IMPROVED  FILTER   STAND.' 

I  HAVE  devised  an  improved  form  of  filter 
stand,  ia  which  the  inoanvsniencs  arising  from 
the  projecting  and  of  th*  rod,  on  which  th*  support 
for  funnel  slides,  is  done  away  with.  In  thi*  form 
I  make  use  of  the  rod  and  socket  arrangement.  A 
glance  at  the  accompanying  sketch  folly  illustrates 


;2» 


V 


^ 


be  rod  having  funnel  support  affixed  on  its  upper 
:nd,'  B  is  the  hollow  pillar  into  which  A  slide*, 
i*ing  held  firmly  at  any  h*igbt  by  means  of  the 
screw  at  C.  Any  ordinary  joiner  Can  make  a  filter 
stand  after  this  pattern. 

Having  often  h*eu  annoyed  by  tbe  freqn*noy 
with  which  the  valve  made  of  indiarnhber  tubing 
— generally  uied  when  pcrformiag  analyses  by  re- 
daction, 4c— gets  out  of  order  and  will  not  act,  I 
was  led  to  make  use  of  a  modification,  the  nature 
of  which  ia  explained  iu  a  few  words:  instead  of 
the  pice*  of  tubing  with  a  slit  in  it,  I  make  a  glass 
bulb,  tbe  size  of  which  varies  with  that  of  tbe 
flask  in  use,  and  over  tbil  bulb  I  slip  a  small  piece 
of  iudiarubber  tnbing  sufficient  to  cover  the  bulb 
oomplitely.  The  shank  of  the  bulb  should  b* 
.lIbju!  -i  m.  lung,  and  tbould  be  dropped  into  the 
neck  of  the  flask,  so  tbat  the  globular  portion  rests 
on  th*  top.  When  ebullition  has  entirely  ceased, 
and  tbe  flame  is  removed  from  undsr  the  flask,  the 
partial  vacuum  oaneed  by  the  rapidly- cooled  gases 
inside  draws  the  bulb  tightly  down  on  the  flask 
neck,  thus  making  a  perfectly  air-tight  stopper, 
which  requires  considerable  force  to  remove. 

In  tbe  .mailer  figures  A  is  th*  neck  of  th*  flask; 
B  i*  th*  bulb  with  its  coveting  of  indiarabber ; 
and  C  is  the  bulb  without  its  covering.  The 
principal  merit  of  the  contrivance  ia  its  simplicity 
andesrtainty  of  action. 


HOW    TO    CONSTRUCT  A  TABLE 
SPECTROSCOPES 

A  GOOD  spectrosoope  is  an  instrument  of  great 
value  to  the  atudant  of  physios  or  chemistry. 
Indeed,  it  is  not  too  much  to  say  that  for  many 
purpose*  it  ia  absolutely  indispmsable.  Unfor- 
tunately, the  coat  of  auch  an  appliance  is  very 
conaiderahle,  and  it  is  on  this  account,  perhaps, 
that  but  a  small  proportion  of  those  having  a 
theoretical  acquaintance  with  it*  revelations  and 
capabilities  are  familiar  with  its  practical  us*. 
While  spectroscope*  ar*  now  found  among  th* 
apparatus  of  all  larg*  colleges  and  schools,  there 
ar*  nnmeroo*  workers,  even  among  the  students  in 
these,  who  would  find  it  of  great  advantage  per- 
souaily  to  have  the  uncontrolled  use  of  auch  an 
appliance.     There  are  many  other  workers,  too, 


ontaide  scholastic  walla  who,  while  toiling  at  their 
ordinary  avocations,  are  devoting  their  perhaps 
scanty  laisnre  to  experimented  science  in  verkras 
direotions.  To  such  often  it  la  unknown  that  a 
really  efficient  and  valuable  instrument  capable  of 
use,  not  merely  for  thoteisg,  bnt  tor  mcanrng  ar 
mapping,  spectra  may  be  constructed  by  anyone  of 
ordinary  intelligence  at  a    very  small  cost    Bnt, 

gained  by  the  conttruaor  during   tbe  process  ef 
making  ia  of  no  little  value;   u    in  thi*  way  a* 
learns  lessons  and    solve*    for    himasbf   probleras 
nev*r  perhapi  attempted  by  th*  simple  user  of  toe 
optioian'a  highly -finished  "  brass  and  glass." 
In  giving  some  account  of  a  method  which  baa 
practice  been  found  very  efficient  for  atranginf 
*  component  part*  of  a  table  spectroacop*.  it  ■ 
it  proposed  to  deal  at  all   with   th*  making  at 
isms  and  lenses.     It  ia  premised  that  time  iriB 
procured  at  once  from  a  reliable  optician,  their 
at  b  sing,  after  all,  verylittl*  whan  compared  vita 
_ a  prio*  asked  by  dealers  for  a  complete  spectro- 
scope of  really  no  greater  efficiency  than  the  cat 
iwto  be  d ascribed. 

The  tool  of  the  inatrnment,  eo  to  apeak,  resides 
the  prism.  Thia  ahould  b*  of  the  densastoptual 
nt  glass  procurable,  with  refracting  angle  of  (■#*, 
id  ahould  measur*  not  leu  than  lin.  on  the  aid*. 
Three  achromatic  telescope  objectives  of  ljis. 
diameter  and  (tin.  to  lOin.  focal  length  will  else  be 
required.  The  email  unmounted  combination 
kept  at  moat  large  optical  establishment  *  to 


ingtham  ready  fitted  ia   brass   cells,  while  th 

cost  is    a  good   deal    increased.       Only  a  aiopl* 

method  of  fitting  up  th*  nnmonnted  lenses  will 

therefore  be  given  ;  bnt  should  convenience  point 

the  nse  of  those  already  in  cells,  it  will  be  esq 

modify  the  instructions  accordingly.     The  only 

othsr  materials  necessary  are  some  brass  tubiaj, 

sheet      brass,     and     well-aeaaoned    wood— exr***, 

indeed,  the  ocular  for  the    view   telesoope,  whin* 

ill  b*  treated  of  ia  it*  place. 

At  this  point  we  are  to  decide  of  what  material 
the  plat*  or  table,  to  which  all  tbe  other  parti  an 
attached,  shall  bs  made.  Brass  ia  very  efficient— 
Indeed,  the  best;  bnt  its  nee  will  necenitaU ten 
or  more  pattern*,  caatinga  from  them,  and  metsl- 
work  in  the  lathe,  fur  which  everyone  may  not  h 
prepared.  For  convenience,  joined  to  simplicity 
and  cheapness,  however,  nothing  can  surpass  i 
woodsn  plate,  and  we  will  suppose  these  sdveutafa 
as  deciding  th*  selection  in  its  favour.  Forts* 
purpose  a  disc  of  well- seasoned  cherry  or  mahogany. 
A  A,  Fig.  I,  is  to  be  turned  up -tin.  in  diamatirual 
'  "    thick.    A  slightly  ornamental  beading  round 


with  n 


r  three  c 


■  of  thin  i) 


objectives,  two  of  whiob  are  ahonal 
O  O',  Fig.  1  are  next  to  be  mounted  ia  small 
"  telescopes.  To  do  this,  the  aolar  foci  of  th* 
lenses  being  noted  (by  holding  tbem  in  i  a  digit 
before  a  card  and  measuring  the  distance  at  wtudi 
tbe  image  formed  is  smallest  and  sharpest),  •onx 
brass  tube  is  selected  of  *it*rnal  diameter  alighalj 
larger  than  the  glasses,  while  the  interior  diamMa 
should  b*  a  little  lets,  and  three  pieoes  cut  off.  tact 
being  about  Ijin.  ehorWr  than  the  foens  of  las 
lent  it  ia  to  contain,  B  B,  B' B',  Fig.  1.  If  IBs 
tubing  baa  been  well  chosen,  it  will  then  only  bs 
a  apaoa  at  one  ead  of  each 
icpth  aligbtly  exceeding  t*» 


of  these  bodiei 


is  of  t 

diameter  ju«ti__.__ 
(as  at  B  6",  Fig.  I).  These  r«oe*se.,  whan  trail 
made  with  a  equate  internal  shoulder,  form  ooa- 
yenient  cells  for  tbe  reception  of  tbe  len*aa,00, 
which,  whsn  introduced  (the  concave  member 
first),  are  retained  iu  place  by  braes  rings,  DD, 
fitting  tightly  to  the  front  of  the  cell*.  Suchrinp 
are  cut  from  a  short  length  of  tnbing  similar  to 
that  used  for  the  telescope  bodies,  the  diameter  if 
which  bas  been  reduced  by  slitting  it  longitudinally 
with  a  fine  back  saw,  bringing  the  edge*  of  the  slit, 
together  by  a  wrap  of  tightly-twisted  wire,  so 
ing  up  the  slit,  and  then  cutting  oil  three  narrow 
bands  for  th*  rings,  which,  alter  a  little  fitting, 
will  readily  «uter  the  front  at  the  lens  cells  aid 
hold  tbs  objectives  faat.  By  this  armngementts* 
lenses  ar*  quit*  well  colli  mated,  and  very  little  of 
their  effeotive  aperture  ie  out  off.  A  Jra*  met, 
1 1,  IT,  for  each  body  will  now  be  necessary. 
Each  may  be  3(in,  long.  Sometime*  mandrel- 
drawn  brass  tubes  can  be  had  in  sizes  which  con- 
veniently slide  within  one  another,  and  only  need 
a  little  polishing  to  make  them  work  with  freedom 
But  should  auoh   not    be    readily   procurable,  aa 


the  larger  tube  when  wrapped  emend 

the  smaller.  Such  a  cloth  band,  K  K,  K'  K  ,  £x*i 
in  the  end  of  each  body  tab*  rssnoU  from  the 
objective  cell  by  mean*  of  *.  few  drops  of  wsm 
gin*  to  which  -  little  atwtio  Mid  has  bean  seat* 
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■  tilde  for  the  focussing  tub*  at  ones  smooth 


■  coat  of  dead-black   msdi  by  robbing  a 

littla  lamp-black  with  a  few  drops  of  gold  siz*  and 
thinning  with  turpentine  till  tmtable  for  applica- 
tion. Atalater  stage  tha  exteriors  may  be  polished 
and  lacquered  according  to  taste.  Haab  body  ihould 
alao  ba  provided  with  an  internal  diaphragm, 
a  E,  K-  K ,  of  blackened  cardboard,  having  a  central 
aperture  large  enough  to  admit  the  whole  cona  of 
raya  from  the  objective  while  yet  ontting  off 
scattered  light.  The  diaphragm*  are  moat  con- 
veniently placed  by  gluing  each  into  a  cardboard 
ling  juat  capable  of  eliding  tightly  into  tha  tube. 

Tha  telescopes  arc  prepared  fur  mounting  by 
fitting  each  into  a  disc-like  ring  of  ft  sheet  beet*, 
Fl',  6"  J",  lim.in  external  diameter,  and  provided 
with  a  oentral  aperture  just  admitting  the  body 
tnba,  to  which  it  is  aoldered  24iu.  from  the  objec- 
tive end.  Two  email  holes  are  drilled  through 
each  of  these  disca  at  H  H,  II'  H',  on  opposite  aides 
of  the  oentral  aperture  and  midway  upon  the  Sat 
Mrfece.  These  are  tapped  and  fitted  with  email 
ac r a wa  of  any  convenient  thickness  and  about  gin. 
long,  which  aerve  to  attach  the  oomplatad  tele- 
scope* to  their  support!  by  entering  corresponding 
holes  drilled  and  tapped  therein,  and  alio  to  adjust 


a  the. 


alpha. 


The  attachments  of  the  telescopes  to  the  table 
are  next  to  be  considered.  At  this  point  aeleot  one 
of  them  definitely  as  the  "  view  telescope."  JJ  1), 
and  if  there  ba  any  difference  in  their  focal  length, 
the  longeat  should  be  preferred  for  thi*  amce, 
whilo  the  ahortcat  it  reserved  for  the  "acele," 
Fig.  1,  B"  11' !  the  other  beoomingthe  "  oollimator," 
Pig.  1  or  4,  It'll-.  For  the  support  of  the  view 
telescope,  take  a  atrip  of  ;  in.  sheet  brasa,  U  G,  Gin. 
long  and  (in.  wider  than  the  diameter  of  the  body 
tuba.    This  ia  bent  at  right  angles  eo  that  one  arm 

made  through  tha  shorter  arm  a  little  longer  than 
the  body  tube,  and  eo  placed  that  ita  circum- 
ference ahall  fall  exactly  Jin.  from  the  exterior  of 
the  rectangular  bend  (at  the  lower  G,  Fig.  1)  At 
A)n.  from  the  other  extremity  a  (in.  hole  it  drilled 
through  the  middle  line  of  ita  surface  and  counter- 
sunk for  the  head  of  a  email  wood  screw,  W",  thns 
providing  for  ita  final  attachment  to  the  Oentre  of 
the  table.  l]in.  of  the  longer  arm  on  each  aide  of 
W"  should  now  be  reduced  to  jin.  in  width,  and 
rounded  at  the  extremity  aa  appears  at  G,  Fig.  1, 
ao  aa  to  admit  of  free  angular  motion  between  the 
■Use  pillars,  W.  The  collimator  support,  G'G', 
differs  from  the  one  just  described  only  in  having 
both  arms  of  equal  length,  Jin.  The  end  by  which 
it  ia  attached  to  tha  table,  A  A,  ia  drilled  and 
oonnteraonk  at  each  comer  for  the  wood  acrewa, 
W",  Fig.  I  or  4,  which  hold  it  in  place.  The  scale 
support,  G ',  Fig.  1,  ia  the  aame  at  the  laat  de- 
scribed, but  the  aperture  for  itt  attaching  sorew 
takes  the  form  of  a  slot,  W "',  Fig.  4,  Jin.Tiy  Jin 
the  object  uf  this  arrangement  being  to  permit  of 
certain  adjustments  which  will  be  found  necessary 

An  adjustable  "slit "  must  next  be  provided. 
For  the  slit-plate  a  piece  of  carefully  flattened  £in, 
■heet  brasa,  Jl'  M',  Figs.  1,  -\  3,  ia  cut  into  a  circle 
Hin.  Id  diameter  and  perforated  with  a  central 

round  Jin.  aperture,  8:    Concentrically  about  this 


if  the  oollimator.  The  opposite  face  of  the 
disc  la  to  have  a  slot  or  groove,  X",  Jin.  wide 
and  j/\a.  deep,  cut  diametrically  eorosi  its  anrfaee, 
traversing  the  central  hole.  The  sides  of  this  slot 
muat  slant  inward,  so  that  its  width  ahall  be 
greatest  at  the  inner  surface,  at  shown,  with  the 
object  of  retaining  in  place  the  two  sliding"  jaws" 
of  the  slit,  S',  Figs.  2,  3,  which  are  to  be  capable  of 
horizontal  motion  within  the  groove.  For  these 
latter  a  piece  of  ,'4in.  hard  braaa  lin.  long  is  care- 
fully fitted  to  work  aa  smoothly  aa  possible  to  and 
fro  in  the  slot,  in  wbiob  it  ia  retained  by  ita  edges, 
which  are  made  to  slant  in  coincidence  with  the 
slide)  of  the  elot.  When  this  piece  has  been  fitted 
so  aa  to  work  with  perfect  freedom,  yet  without 
shake,  it  is  to  be  withdrawn  and  its  back  (i.e.,  the 
surface  ooming  in  contact  with  the  bottom  of  the 
slot)  marked  in  the  middle  with  a  perfectly  vertical 
line.  With  a  fine  triangular  file  it  ia  then  cat 
through  upon  this  line  so  as  to  produce  two  mov- 
able portions  or  jawt  with  chltel-thaped  "  knife 
edges?'  The  knife  edges  mutt  be  worked  aa  truly 
straight  and  smooth  a>  possible,  since  any  little 
irregularities  upon  their  surface  will  be  magnified 
by  the  refractive  power  of  the  prism  into  broad 
dark  bands  traversing  the  spectrum  horizontally, 
to  the  great  detriment  of  the  instrumental  de- 
It  ia  not  eaay  to  suggeat  tha  beat  method  of 
arriving  at  thia  result.  A  piece  of  very  fine,  smooth 
slate  with  water  will  remove  the  roughness  left  by 
the  file,  after  which  a  very  fine  "slip"  with  oil, 
and  lastly  perbapa  n  piece  of  plate  glass  with  rouge 
will,  with  proper  skill,  give  a  passable  degree  of 
clearness.  A  good  result  here  will,  however,  most 
likely  come  only  as  tbe  reward  of  patience  after 
aeveral  triala.  The  finished  jawa  are  to  be  replaced 
iu  their  slot  with  the  bevels  of  the  chisel  edges 
inward,  and  caused  to  meet  just  over  the  centre  of 
the  tlit-plate  aperture,  S'  (Fig.  3).  Hereafter  it 
will  suffice  that  one  of  them  shall  be  capable  of 
motion,  ao  the  other  may  now  be  secured  in  place 
by  a  small  screw,  8",  Figs.  2,  8,  passing  through  it 
into  the  slit-plate.  The  movable  jaw  must  have 
screwed  into  it  a  small  upright  brass  pillar,  P,J, 
about  Jin.  in  diameter  and  jin.  high.  Two  similar 
pillars  are  also  screwed  into  the  si  it-pl  ate  at  P-  P', 

spring,  S  ,  which  by  ita  pressure  upon  the  pillar  of 
the  movable  jaw  tends  to  draw  this  back  and  open 
the  slit.  This  action  is  opposed  by  tbe  delicate 
mill-headed  screw,  Q,  which  works  in  a  direction 
parallel  to  the  plane  of  the  slit-plate,  passing  at 
right  angles  through  a  fourth  pillar,  P,  screwed 
down  into  the  slot  of  tbe  slit-plate  behind  the 
movable  jaw,  in  which  a  rounded  notch,  X"-'  (Fig.  2), 


it.  while  the  spring,  H",  reopens 
:  the  screw   !.   relaxed.     The 


be  closed 

it  M  the  pressure  of 

pillars,  1"  I",  should  each  have  a  small  alut  filed  at 

cut  down  into  tbe  head  of1  the  pillar,' P",  receives 
the  middle  of  tbe  spring  and  holdt  it  steadily  iu 
place).  Th*  finished  alit  is  attached  to  tbe  colli- 
mator hy  (lipping  the  tin.  projecting  tube,  I/,  into 
th*  draw  of  the  latter. 

"Tbe  seal*  is  employed  for  the  measurement  or 


mapping  of  spectra,  and  consists  simply  in  a  photo- 
graphic rednction  of  any  selected  scale  of  equal 
part*.  It  may  be  mm.  or  inches  and  part*.  What- 
ever on*  be  adopted!  a  portion  of  it,  aay  lOin.  Ion*;, 
should  ba  drawn  with  the  divisions  and  numbers 
very  clearly  shown  in  ink  upon  a  atrip  of  paper  lin. 
wide.  From  this  latter  a  negative  on  glass  is  to  be 
mads,  the  rednction  being  just  sufficient  to  bring 
the  length  of  the  photographed  image  within  th* 
internal  diameter  of  the  scale  teleaoope  draw-tub*. 
The  end  of  this  latter  is  fitted  with  a  bras*  disc  of 
the  earn*  site  aa  that  employed  for  the  slit-plate, 
and  furnished  like  that  with  a  oentral  aperture, 
which  in  this  ease,  howsvar,  may  ba  a*  large  aa  th* 
draw  tub*,  which,  paaaing  into  it,  may  b*  fixed  In 
position  by  soldering.  A  imall  iquaie  portion  ii 
to  be  out  bom  the  negative  plate  in  such  a  manner 
that  the  scale  shall  occupy  the  middle,  while  a 
sufficient  margin  is  left  round  it  to  permit  of  it* 
attachment  by  means  of  a  little  acetic  glue  to  th* 
brass  diao  just  described.  The  scale  is  so  placed 
that  its  oentre  coincides  with  the  axis  of  it*  sup- 
porting telescope.  Ail  thst  portion  of  th*  glass 
plat*  not  occupied  by  the  scale  ia  to  b*  oov*red 
with  tinfoil  carefully  pasted  on  ao  aa  to  leave  tha 
latter  only  visible  in  the  midst  of  a  narrow  alit.  th* 
object  being  to  exclude  all  light  except  that  which 
enters  tbrongh  the  divisions  of  the  scale. 

The  stage,  T  T',  for  the  prism,  T,  consists  of  a 
circular  plate  of  ,|in.  brass,  Ilia,  in  diameter.  It 
should  be  aa  flat  and  true  aa  possible.  It  i*  wall 
to  accurately  mark  it*  oentre,  and  drill  then  a  very 
email  hole,  T'.  A  diametral  line  should  alM  be 
inscribed  across  it*  surface  with  a  graver  and 
straight  edge.  At  one  of  the  point*  whir*  thi* 
diameter  meats  tha  circumference  th*  prism 
support,  V,  is  to  be  screwed  down  to  the  stags,  or 
it  may  be  even  soldered  on.  Thia  support  is  of  Jin. 
■hcet  brass  bent  twioe  at  right  angles.  Its  free  arm 
it  drilled  through  and  tapped  to  carry  the  milled- 
headad  screw,  V',  used  to  retain  the  priam,  T,  in 
position.  The  height  of  the  support,  V,  should  bo 
sufficient  to  leave  lin.  clear  space  between  it*  upper 
arm  and  tha  top  of  th*  priam.  The  stage,  V  T-,  ia 
secured  to  tbe  table,  A  A,  by  three  braaa  wood- 
screws,  W,  the  holes  fur  which  are  drilled  in  th* 
positions  indicated  in  Fig.  4,  \Y\  so  as  to  leav* 
mom  for  the  angular  motion  of  the  view  telescope 
aupport,  which,  when  the  instrument  is  pat 
together,  passes  between  the  acrewa  in  th*  largest 
free  space.  A  very  simple  and  most  efficient 
arrangement  for  levelling  the  priam  stage  ia  thus 
contrived.  Three  strips  of  thin  sheet  brass,  each 
lin.  long  and  about  Jin.  wide,  are  made  to  wrap, 
with  a  small  degree  of  apirality,  round  the  sup- 
porting acrewa,  aa  thown  at  W'  W",  Fig.  1.  When 
the  asrewt  are  patted  through  their  appropriate 
holes,  then  through  the  little  brats  tubs*  thai 
provided,  and  lastly  screwed  down  into  tbe  table, 
the  pressure  of  the  spiral  coils  keep*  th*  stage 
pcrfeotly  aUady,  while  by  tightening  or  relaxing 
tbe  screws,  W',  to  a  small  extent,  tha  level  of  tha 
stage  and  thus  of  the  prism  can  be  adjuated  with 

The  pillar,  X',  abonld  be  turned  out  of  cherry  or 
mahogany,  and  miy  conveniently  have  a  height  of 
6in.  At  Y,  a  hole  ia  bond  to  a  depth  of  about  lin. 
In  thi*  should  fit  tightly  a  lin.  length  of  bra** 
tub*  about  Jin.  diameter.  Thi*  again  is  sold*r*d 
round  the  centre  of  X  X,  a  plat*  of  Jin,  bras*  about 
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23  in.  in  diameter,  fixed  by  threa  or  fonr  small  brasa 
wood-screws  to  the  underside  at  the  table,  A  A, 
tini  serving  as  its  attachment  to  the  pillar,  X'. 
The  foot,  \",  ia  of  tripod  form,  and  may  tie  sawed 
oat  of  a  piece  of  dry  cherry.  It  baa  a  central  hole 
for  the  dowel  or  projecting  end  of  the  pillar,  X'. 
The  three  extremities  of  the  tripod  reat  on  feet,  Z, 
only  two  of  which  ore  represented.  These  may  be 
conveniently  cast  in  lead  round  common  wood- 
serews,  which  serve  as  tbeir  attachments  to  the 
tripod,  and  also  answer  for  levelling  the  complete 
instrument. 

It  only  remains  to  refer  briefly  to  the  eyepiece 
forthe  view  telescope.  Instructions  for  making 
eyepieces  have  already  appeared  in  this  journal, 

astronomical  ocnlar  uf  low  power  may  be  adapted 
to  the  eyetube,  II ;  but  if  there  be  a  choice,  the 
fotitice  or  Itamsden's  form  will  giva  the  best 
result  as  regards  flatness  of  Geld.  One  having  an 
equivalent  focus  of  about  Din.  will  be  found  very 
suitable. 

A  few  words  will  be  necessary  as  to  the  assemb- 
ling of  the  various  finished  parts  and  their  adjust- 
ment. In  Fig.  4  the  arrangement  of  the  telescopes 
and  prism  is  shown.  The  collimator,  I)1,  should 
first  be  attached  to  the  table,  AA,  by  the  screws, 
W'*,  passed  through  it!  support,  G'.    Its  optical 


dii 


ild  coincide  witt 
rated  to  the  centra  of  the  table.  Place  a  >m 
rlt-lsvel  on  the  table.  AA.  and  level  the  litl 
feet,  Z,  Fig.  1.     Applv  the  lev.! 


*r,  and  attach 
must  nut  be  made  so  tight  as  to  precli 
round  it  as  a  centre.  Bring  the  view  telescope 
opposite  to  tha  collimator,  direct  the  flit  toward 
the  sky  or  other  source  of  moderate  illumination, 
and  by  means  of  the  collimator  draw-tube  focus 
till  the  alit  appears  as  a  fine  bright  line  in  the 
field  of  view.  If  it  should  be  too  high  or  two  low, 
bring  its  image  central  by  moans  of  the  adjusting 
Mrewa,  HH,  in  the  vitw  telescope  support.  Place 
'the  prism  stage  approximately  in  the  position 
shown  at  T'T1,  Fig.  4.  Put  the  prism  under  its 
Support,  V,  and  secure  it  by  the  screw,  V,  inter- 
posing beneath  the  point  of  the  latter  a  small  disc 
of  blackened  cork  or  leather  for  the  protection  of 
the  prism.  Ascertain  that  the  support,  G,  has 
room  to  move  between  the  screws,  V>" ;  put  the 
bran  spirals  round  the  latter  under  the  stage,  and 
■crew  down  into  the  table,  AA.  Turn  the  slit 
toward  any  source  of  light,  and  move  the  view 
telescope  till  the  spectrum  appears  in  its  field  ;  if 
not  centrally  placed,  bring  it  into  position  by 
tnrning  the  screws,  W.  Place  the  scs Id  telescope 
In  snob  a  position  that  its  axis  makes  no  equal 
angle  with  the  view  telescope  at  the  last  surface  uf 
the  prism ;  put  a  candle  flame  before  the  scale, 
and  the  latfer  should  appear  by  reflection  in  thB 
field  of  view,  otherwise  move  the  view  telescope  a 
little  till  it  does  appear,  and  attach  to  A  A  by  the 
screw,  W"".  pa?>iiu»  through  the  sHt  in  i'«  ■■import. 
Since  every  change  in  the  position  .if  the  prism 
will  necessitate  a  cnrrespnn<ling  alteration  of  the 
male  telescope,  the  slot  is  designed  to  admit  of 
mob  adjustments,  aad  therefore  the  screw,  W"", 
must  not  at  first  tie  clamped  too  tight.  The 
reflected  image  uf  the  scale  mast  be  made  to 
appear  ioet  over  the  spectrum  by  mesne  of  tha 
scale  t«lescop»  adjusting  sorews  riim-nTH-ciline  to 
II  and  If.  The  soeotram  will  moat  probably 
appear  inconveniently  bmad.  and  it*  width  must 
be  reduced  by  placing  a  diaphragm  of  black  card 
with  a  Jin.  central  aperture  just  behind  the  slit  in 
H1.     If  the  spectra!  liaes  shiulit  nut  be  seen  truly 

aendicular,  the  slit-plate  must  be  revolved  a 
i  till  they  have  thair  proper  position.  Tha 
instrument  will  give  the  best  result  only  when  the 
prism  is  placed  at  the  angle  of  minimum  deviation 
TOT  the  particular  rays  under  study,  but  for  direc- 
tions on  this  point  the  reader  mnst  be  referred  to 
some  of  the  standard  works  on  spectroscopy. 


Winchester,  weighing  161b.  2oi„  and  measuring 
83in.  in  length,  and  21  in.  in  circumference.  The 
bait  was  a  live  minnow,  and  he  was  not  landed  till 
two  hoars  after  he  was  hooked.  He  had  haunted 
tha  stream  for  years,  was  almost  as  well  known  in 
the  oity  as  (Jueen  Anne's  statue  in  the  High -street, 
and  had  acquired  quite  a  reputation  for  the 
number  of  rods  he  had  broken  and  the  quantity 
of  fishing  tackle  be  had  carried  away.  His  captor 
was  a  labourer  named  Turpin,  who  disposed  of  him 
for  £1  to  a  fishmonger,  on  whose  slab  he  attracted 
almost  as  many  visitors  as  a  monarch  lying  in 
State.  He  was  in  splendid  condition,  and  has  now 
gone  into  the  bands  of  a  taxidermist  for  preset 
tion. 

A  fine  violin  by  Antonios  Stradivari  us,  1715, 
from  tie  loan  exhibition  at  South  Kensington, 
*■-•■»  uj  munkiun  tor  £450. 


a  country  a 


e  circla  of  friends. 


SCIENTIFIC    HEWS. 

•T1HE  death  U  announced  of  Mr.  Braithwaite 
Poole  at  the  age  of  83  years.  The  de- 
ceased gentleman  was  associated  with  George 
and  Bobert  Stephenson,  with  Trevi  thick, 
Locke,  and  other  pioneers  of  the  railway 
movement,  and  held  important  posts  in  the 
service  of  the  London  and  North-  Western  and 
the  Great  Western  companies.  For  many  years 
Poole  was  chairman  of  the  London  Rail- 
way Clearing-house,  and  did  mnch  to  organise 
and  perfect  the  extraordinarily  complicated 
arrangement  of    that  department  of  railway 

An  American-born  engineer,  well  known  in 
lis  country,  was  buried  the  other  day  at  Nor- 
■ood.  Martin  Benson  was  born  at  Cincinnati 
i  ISM,  and  settled  in  i"  ' 
agent  abont  thirty  ye- 
/  well-known  ini 
servedly  esteemed  by  a 

A  tablet  to  the  memory  of  Charles  Darwin  is 
■  be  placed  on  the  house   in    Lothian-street. 
Edinburgh,  where  be  lived  when  studying  at 
Edinburgh  University. 

i  American  correspondent  forwards  as 
extracts  from  a  letter  by  Prof.  Holden.  of 
the  J.ick  Observatory,  from  which  we  learn 
that  Prof.  Sehaeberlo  has  commenced  the  task 
of  fixing  with  the  greatest  precision  the 
fundamental  star  '  by  means  of  tho  Repsold 
meridian  circle.  The  time  service  for  railway 
is  now  conducted  by  Mr.  Hill,  which  leaves 
Kceler  free  to  make  the  necessary  studies 
of  the  great  star  spectroscope,  which  is  one  of 
the  most  important  accessories   of  the  3i;in, 

il.   '■'  ".  I  !::  i-J    il-.i  :-  Li]  ■:-  !i-ly  .-.;.-  ..■:■■,-.  I.;." 

comeW  and  ncbulto  with,  the  fine  I2in.  equa- 
toreal,  and  getting  the  photographic  appliances 
in  readiness  to  be  used  with  the  great  telescope. 
He  has  already  discovered  twenty  new  nebulii', 
found  in  the  course  of  his  sweeps  for  new 
comets.  "  To  show  you,"  says  Prof.  Holden, 
"  some  of  the  advantages  of  our  situation  here. 
I  may  tell  you  that  Prof.  Swift,  of  Rochester, 
has  a  fine  I  Gin.  equatoreal  by  Alvan  Clark,  and 
discovered  many  faint  nebula;  by  its  use. 
Two  nights  ago,  Mr.  Barnard  was  examining 
me  of  these  excessively  faint  objects  by 
cans  of  the  12in.  telescope  (which  gives  only 
little  more  than  half  tho  light  of  Prof. 
Swift's),  and  in  the  Geld  of  view  where  Prof. 
Swift  had  mapped  only  one  nebula  Mr.  Barnard 
found  three,  two,  of  course,  new.  This  is  due 
not  only  to  the  observer's  skill  and  keenness  of 
eye,  but  in  great  measure  to  the  purity  and 
transparency  of  our  atmosphere  here," 

Prof.  Holden  says  that  the  big  telescope  needs 
peculiar  conditions  for  its  beet  performance  : 
but  when  those  conditions  are  present  it  acts 
superbly.  He  has  had  views  of  Mara  and 
Jupiter,  of  nebulu1,  the  Milky  Way,  and  soma 
of  the  stars,  as  no  other  astronomer  ever  before 
Jnpiter  especially  is  wonderfully  full  of 
detail.  The  discs  of  his  moons  oan  he  readily 
noted  iu  smaller  telescopes  ;  but  here,  says  Prof. 
Holden,  they  are  full  and  round,  like  those  of 
planets.  He  is  almost  of  the  opinion  that  the 
enrve  of  Jupiter's  shadow  might  be  seen  on  the 
surfaces  under  favourable  circumstances  when 
the  satellites  suffer  eclipse. 

The  Milky  Way  preserves  always  the  "  back- 
ground of  unresolved  nebulosity  on  which 
hundreds  and  thousands  of  stars  are  studded, 
while  the  famous  cluster  in  Hercules  (where 
Messier  declared  he  saw  "  no  star  ")  is  one  mass 
of  separate  individual  points.  The  oentral 
glow  of  nebulosity  is  thoroughly  separated  into 
points.  Prof.  Holden  compares  his  views  with 
the  drawings  made  by  Lord  Rosse  with  his  giant 
6 It.  reflector.  Theoretically  his  telescope 
should  show  more,  for  his  collected  the  most 
light.  But  the  definition  (sharpness)  of  his  is 
far  behind  the  Lick.  For  example,  the  ring 
nebula  in  Lyra  is  drawn  by  Lord  Rosse  with 
no  central  star.  At  Washington  one  small  stat 
can  be  seen  in  the  midst  of  the  central  vacuity, 
but  here,  says  Prof.  Holden,  we  are  sure  of 
seeing  three  such  at  least. 

Mr.  Tebbutt,  of  Windsor,  N.S.W.,  writes  te 
the  A*tro*omi»cht  Saehriohtrn  (So.  2,849) 
that  the  brightness  of  that  remarkable  variable 
star  in  the  southern  hemisphere,  n-  Argils,  has 
increased  by  about  half  a  magnitude  since  the 
spring  a!  last  year,    AAUueod,  at  April,  1S87, 


he  found  it  still  only  seven  and  »  naif,  baton 
the  19th  of  last  May  it  was  folly  equal  to  a 
seventh.  "As  this  sudden  and  marked  in. 
crease,"  he  says,  "may  be  the  beginning  at 
another  magnificent  outburst  of  this  remark. 
able  variable,  I  shall  continue  to  watch,  it  u 
short  intervals."  This  star  (which  was  firai 
suspected  to  be  variable  by  Halley  when  ob- 
serving at  St.  Helena  in  1077)  surpassed  in 
brightness  all  other  stars  excepting  Sirios  in 
1838,  and  again  in  HH3)  but  after  the  latvr 
date  it  steadily  diminished,  and  has  not  beet 
visible  to  the  naked  eye  since  1ST.". 

Among  the  Civil  List  pensions  granted  duriar 
the  year  ended  Juno  20,  18SS.  were  the  follow- 
ing ;— To  the  Rev.  F.  O.  Morris,  in  reeogniuoa 
of  bis  merits  as  a  naturalist,  ilOOi  to  Mr. 
William  Kitchen  Parker,  F.R.S.,  in  rMogninot 
of  his  services  to  science  as  an  investigator, 
£100;  to  Mrs.  Balfour  Stewart,  in  recognitioi 
of  the  services  rendered  to  science  by  her  lix 
husband,  £.">0. 

According  to  announcement,  the  London  and 
Xorth-Weateni  commenced  on  Monday  lift  a 
run  tho  10  a.m.  from  Easton  to  Edinburgh  ui 
eight  hours,  and  the  train,  it  appears,  actually 
reached  the  Scotch  capital  by  ■'•."•2  pm.  Oi 
the  Caledonian  section  100$  miles  were  covtrid 
in  10-1  minutes.  The  train  will  run  throagbaot 
tho  month,  is  of  nil  three  classes,  and  stops oalr 
at  Crewe,  Preston,  and  Carlisle. 

It  has  been  stated  that  the  lonpest  ran  it 
the  world  is  that  of  the  Limited  Express  go 
the  Pennsylvania  line,  from  Fort  Wayne  ta 
Chicago,  14li  miles  ;  but  Mr.  H.  E.  Colthnrstof 
Dublin,  points  out  that,  according  to  the  time 
tables,  the  "  American  mail  "  runs  on  Nondaj 
mornings  from  Kingsbridge.  Dublin,  to  Cork 
without  a  stop,  a  distance  of  I'Ijj  miles. 

Experiments  made  in  the  United  States  or. 
an  express  locomotive  show  that  "slip"  u 
high  speeds  is  practically  nil.  The  w heels,  hj 
calculation,  should  have  made  29«V9{<  revela- 
tions per  mile  ;  bat  a  counter  showed  tint 
•20AC2  revolutions  only  had  been  made. 

A  bureau  of  electrical  testing  is  to  be  estab- 
lished at  the  Johns  Hopkins  University  under 
the  direction  of  Dr.  II.  A.  Rowland,  the  com- 
parisons being  made  by  Dr.  G.  A.  Lisctg. 
assistant.  The  University  possesses  the  standard* 
and  apparatus  required. 

The  telephone  line  between  Paris  and  Mar- 
seilles is  now  complete,  and  has  been  opened  to 
public  use.  The  charges  art: — for  Sve  minutes" 
conversation  between  Paris  and  Lyons,  two 
francs;  between  Paris  and  Marseilles,  three 
francs.    The  line    appears    to    work  sathfii- 

'■  Traite  Elemental  re  de  l'Accnmnlatenr  To:- 
taiqne,"  par  Emile  Reynier,  is  the  title  of  i 
treatise  recently  published  by  Baudry  et  Cie, 
Paris.  We  understand  that  an  English  trans- 
lation is  in  preparation  ;  but,  meantime,  tho* 
who  wish  to  learn  all  about  accumulator--  will 
find  the  information  in  this  well -printed, 
freely  illustrated  work. 

The  International  Meteorological  Commute 
will  hold  its  fourth  meeting  at  Zurich  en 
September  3.  This  will  be  the  final  meeting  of 
the  Committee  as  to  constituted.  For  variool 
reasons  it  has  been  found  impracticable  to 
organise  an  International  Meteorological  Con- 
gress, more  than  one  Govern  merit  bavin* 
declined  to  take  part  in  such  an  assemblage.  It 
is  probable  that,  in  future,  occasional  meetings 
will  be  held  of  a  body  to  be  composed  of  tha 
chiefs  of  the  various  existing  meteorological 
servioes,  to  whose  meetings  nothing  of  a 
diplomatic  character  will  attach. 

At  a  recent  meeting  of  the  Leeds  Town 
Council  a  committee  was  appointed  to  report 
on  the  feasibility  of  holding  an  international 
exhibition  at  Leeds  in  1800.  It  was  stated  that 
the  only  exhibition  ever  held  in  Leeds  of  any 
great  importance  was  in  1875.  The  exhibjtitm 
realised  £32,000,  the  profits  on  which  were  just 
over  £7,000. 

We  may  remind  our  readers  that  an  exhibi- 
tion of  the  skill  of  workmen  in  their  own 
trades  will  be  opened  at  the  Crystal  Palace  on 
August  ISth  in  connection  with  the  National 
Co-operative  Festival.  The  competition  will 
be  amongst  working-men  members  of  tha 
Industrial  Co-operative  Societies  tnroughoex 
the  kingdom,  and  tha  special  faciliUat  d&raf 
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to  them  to  compete,  by  their  respective  societies 
fctxreranrf  to  pay  carriage  on  all  exhibit*,  should 
open  the  door  to  a  very  large  and  representa- 
tive display  of  individual  work.  The  prize  list 
is  a  good  one,  and  the  Council  of  the  Society  of 
Arte — who  have  promised  to  appoint  the  judges 
^-will  also  award  one  of  their  bronze  medals  in 
eighteen  of  the  principal  classes.  The  secretary, 
Mr.  W.  Broomhall.  1,  Norfolk-street,  St randj 
Will  snpply  any  further  particulars. 

The  report  o(  the  Federal  Government  with 
regard  to  the  progress  of  the  phylloxera  in 
Switzerland  U  not  encoaruginjr,  as  it  states 
that  in  the  coarse  of  last  year  UO'.i  vines  m 
attacked  in  toe  canton  of  Neuchatel,  111 
that  of  Geneva,  111  in  that  of  Zurich,  and  12  in 
that  of  Vaud,  The  uio  of  sulphote  of  carbon 
is  general ;  bnt  up  to  the  present  time  the  pro- 

Esal  to  introduce  American  vines  iutoSwitier- 
ld  has  not.  met  with  ranch  favour,  though 
they  havo  been  found  useful  in  France. 


USEFUL  AND  SCIENTIFIC  NOTES. 

Tobacco  growing   In   Buaaia.— Tha  tobacco 

■    plants  in  the  ltueaian  ilovsrnmcnt  of  Ucasarabia 

have  of  late  yens  suffered  greatly  from  disease, 

Which      ha*     almost      threatened      rain     to     the 

industry   of  tobacco  growing.     Prof.   Lindi 

the  subject,  has  found  three  kind,  of  disease,"  thi 
most  important  of  which  by  far  is  a  kind  of  oon- 
■nmptiou  to  which  the  plant  is  subject,  caused 
chiefly  by  larvm  of  the  beetle  Opalrnin  inter- 
medium, Kisob.  This  grub  attacks  the  under- 
ground  part  of  the  stem  and  the  leaves.  The 
female  lays  hsr  eggs  from  the  middle  of  April  to 
that  of  May,  and  in  loose  ground  not  yet  covered 
by  the  plants.  The  larva  lives  two  and  a  half 
months,  and  the  pupa  stage  is  fourteen  days.  The 
insect  does  nut  breed  till  the  following  epriojr. 
The  lava  feeds  at  first  mostly  on  wila  plant! 
•triplex  and  convolvulus,  but  never  on  leguminostc. 
It  attacks  graminea:  (maixe,  wheat,  Ac.),  but  only 
the  embryo  of  the  graiu,  and  when  SMailwtioD 
has  began  the  grain  is  avoided.  Though  the  timi 
Of  possible  attack  is  thus  short,  maize  culture  if. 
Bessarabia  his  aorta red  much  in  this  way.  To 
protect  tha  tobacco,  Pf  of.  Liudemann  recommends 
■owing  the  helds  in  the  end  of  Heron  with  mustard 
«r  rape,  so  that  the  insect  at  the  time  of  catt-laying 
may  be  hindered  by  the  thick  cover  of  vegetal! - 


t  (P..1 


,  . P.)  a 


.    like  opatrum,  but  di 

to  tobacco.  Prof.  Liudemann  furthei  ....v 
two  minor  diseases  sfFeotiog  the  leaves,  and  making 
the  tobacco  unsaleable.  One  (thrips)  isalso  earned 
by  an  insect;  the  other  (mosaic  disease)  teems  to 
be  due  to  some  condition  of  the  ground. 

Long;  Ban  of  a  Furaaoe.— Mr.  G.  C.  Stane, 
Of  the    New    Jersey     Zinc     and     Iron    Company, 

-  Jsewsrk,  X.J.,  reports  that  one  of  their  two 
fomaoes  recently  blew  out  after  the  longest  blast 
ever  made  at  the  works,  and  the  longest  roo  op 
•piegcl  that  has  Vet  i.e-n  made,  being  three  tsars 
nndtwodaje.     The  product  was  ; 


Third 


dye.r. 


Tuns,   Can.    lb. 

3.S40      10       70 

... 3,443      13       67 


Total 3,874     is 

The  average  yield  of  ore  was  only  H-S 

The  spiegel  aversgsd   l«\jo  per  cent,  mi 

It  required  ••  tuns  "cwt.  221b.  of  coal  to  th»~toa  of 

iron,  «ud  made  about  li,l>001b.  slag  to  each  ton  of 

Collecting  Diatom* — In  an  interesting  article 
in  the  Bulltlb.  »f  il,r  T-rroj  fi.rfaniraf  flu;  Mr.  C. 
Henry  Kain  discusses  the  "Diatoms  of  Atlantic 
<'ity  and  \  icinity."  Speaking  of  the  bright  brown 
patches  of  diatoms  frequently  seen  covering  the 
surface  of  mud,  he  recommends  that  they  be 
Collected  in  the  following  manner:  Half-till  a 
bottle  with    water.      Touch    one   of  these  brown 

Satcoea  lightly  will.  Lhe  tip  of  the  finger,  and  the 
■atoms  will   adhere;  then  place  the  linger  over 


tilt  in 


of   D 


uf  Me 


peatihS  tbjs  process  again  a„„  ., 
finally  becumas  quite  brown.  By  the  time  the 
CSill«L-to;  readies  borne  the  diatoms  will  have 
e^tt'.d  to  the  bottom,  and  the  water  may  be  poured 
off  and  the  diatoms  cleaned.  It  is  worth  while  to 
examine  under  the  collaeting  lens  every  promising 
l«atoh  of  brown  muil,  fur  very  pure  gatherings  of 
qiito  ditferant  species  may  often  be  collected 
within  a  few  feet  of  each  other. 

Dlkino  tha  spring  of  the  present  year  some 
20*1  eider-fowl  were  caught  in  fishermen's  nets  on 
the  sonUi  coast  of  Sweden. 


LETTERS  TO  THE  EDITOR. 


.If  l«l  DjJlul™  1 
77u  tiitor  rtipflvllt  rrjwi'r  tlml  ai 
aid  tx  dram  up  (j  srlsjef  u  jwmeis.] 
liisnUtf  addrtuitt 


1.  PasanoHa  Sowiaus 


prtrlQUfl'j  Imtrttd,    leill   obltfft  tf 


ic  psrtlauler  knowledge  sde!  e 

utter  wllh  Ihli  little  pittance 
write  the  whole  bour  of  physh 


with  its  shatters  partially,  or,  say,  entirely,  closed 
is  the  scene  of  a  windy  tempest,  a  fierce  battle  of 
miniature  cyclones,  and  that  each  pipe  at  it  speak* 
emits  a  rampant  battalion  of  swirling  molecule*,' 
which  hustles  into  and  adds  to  the  Kenerel  mtfee. 
With  this  conception  of  things,  1  judge,  one  corre- 
spondent has  spoken  of  the  air  within  the  swell 
chamber  as  being  "  dense,"  as  though  the  air  were 
forced  in  in  volume  through  the  speaking  pipee 


taign  meets  from  the 
f  a  pipe  being  demo- 


orlgi  in,] . "  —  Vi  .i ;  i  i  n  * 


MM.    HOUZBAU   ST    POLIE— IBS    DIA- 
METERS   OF     THE     FIXED     6TAB9- 
PAPEBS    BT    DR.    ANDREWS— TELE- 
SCO  1J:-:. 
[fiWTS.]— -1  HAYS  been  a  good  deal  struck  by  the 


of  the 


iced  by  M.  Folia  at  tlie  funeral  of  thi 
lamented  astronomer,  U.    Uonieau.     Considering 
how  widely  the  great  dead   Belgian  differed  from 
his  successor,  both  in  theology  and  politics,  t 
touching  and  dignified    address   of    which    I  i 
speaking  confers  very  great  honour  upon  M.  Fui 
whose  graceful  recognition  of  those  qualities  wbi 
raised  Houreau  to  the  high  position  he  occupied 
doss  him  the  greatest  credit. 

Let  me  assure  "Capelle"  (letter  2302:»,  p.  177) 
that   I  have  in  no  way  whatever   misunderstood 
him.     Any  one  of  the  hues  in  his  Pig.  1  msy  re 
sent  the  sheaf  of  rsys  by  which  he  views  his 
at  any  given  instant]    but,   ex  HMtttittitt,  ai 
earth  travels  on  she  meets  fresh  and  tresh  r  „ 
Doss  he  seriously  imagius  for  one  single  second 
we  get  outside  of  one  of  the  supposi- 


greatly  afraid  that  tha  overwhelming  majority  of 

ouomioal  readers"  will  not  bother  their  heads 

o  slightest  degree  with  what  is  (1  must  I 
van  for  saying)  such  very  obvious  nonsense 

anyone  possessing  the  least  smattering  of  optics. 

"  .Peal  (letter  2;l03O.  p.  178)  would  have  mat 

„    assisted   ma   if  be  bad  referred  me  to  tl 

volume  of  the  I'mceciiuy*  of  the  Royal  Society 
h  Dr.  Andrews's  papers  appeared.  Ai  it  is, 
hunted  through  the  Philottiphitol  Traitmctio 
he  last  twenty  years,  and  have  wholly  fail, 
idthem.     I  do  not  see  A'atart. 


would    not    be    serviceable — but    very  much   the 
A  Fellow  of  the  Boyal  Astronomical  Society. 

THE  ORGAN. 

£39073-]—-]  have  read  with  great  interest  and 

profit  the  things  that  have  appeared  from  time  to 

-'--  in  jour  journal  in  regard  to  the  pipe  organ.  I 

it  an  organist,  neither  am  I  interested  in  any 

i  the  organ  as  a  matter  of  money  ;  but  I  have 

intense   interest  in  this    mighty  instrument 

can  hardly  imagine  one  as  not  having  who 

.  rer  listened  to  its  msjeatie  voice.     I  da  not 

know  why  only  professionals — virtuosi  or  fabri- 


hae  gone  on  for  some  time  in  regard 
to  the  use  of  the  swell.      This  article  has  been 
sn  here  and  there  while  I  have  been  about  in 

itage  of  not  having  at  hand  the  numbers  of 

the  "E.  M."  which  contain  the  various  letters  on 
this  subject.  I  trust  I  Shall  be  able  to  quote  ideas, 
"  not  words,  so  acouratsly  as  not  to  misrepresent 

It  is  claimed  by  the  antagonists  of  the  swell- 
is:  that  the  conditions  under  whioh  this  depsrt- 
ent  of  the  vocal  organisation  of  the  instrument 
restrained  effect  serious  modification  in  these 
iprisoncd  voices  of  the  organ.    I  design  to  review 
sume  of   the  ideas  advanced  in   the  light  of  the 
teachings  of  natural  philosophy,  and  I  shall  try  to 
give  an  exposition  of  the  physical  character  of  the 
instrument,  which  exposition  I  have  looked  fur  frum 
the  pen  of  some  authority  in  musical  science.     So 
far,    no  one  has    pointed  out   specifically    those 
things  that   1  consider  fundamental  to  a  correct 
way  of  thinking  on  many  matters  that  are  now  in 
dispute. 

Speaking  from  the  impression  left  upon  my 
mind  as  1  have  read,  I  think  that  some  of  the 
writejis  are  possessed  of  the  idea  that  the  swell-box 


imposed  npon  it  by  fresh  t 
source  of  supply.    In  like 

in  the  swell-  bos,  while  yet 
co  on  Is  the  facts  of  the  tone 
rallied  by  the  passa] 

of  taking  the  pipe  e 

Granting  the  relation  here  taken  between  a  cur- 
rent of  air  and  the  speech  of  the  pipe,  it  the 
deduction  a  logical  one  V  It  seems  to  me  that  this 
is  the  argument  i— A  current  of  air  in  proximity  to 
the  mouth  of  a  pipe  is  injurious  to  the  speech  of 
the  pipe,  and  therefore,  since  such  currents  of  air 
of  necessity  exist  in  the  swell-box  (an  assump- 
tion), the  swell-box  is  an  impediment  to  tha  full 
tonal  efficiency  uf  the  inclosed  pipes ;  or,  sinoo 
currents  of  air  in  proximity  to  the  mouth 
of  a  pipe  are  fatal  to  the  speech  of  the 
pipe,  and,  since  the  pipes  in  the  swell  are 
deficient  (a  fact,  sometimes)  in  pure  speech  and 
intonation,  therefore,  the  trouble  is  to  be  attributed 
to  the  curreuti  of  air  in  roe  swell-bo*.  Traversing 
the  circular  path  of  this  argument  in  both  direc- 
tions, we  arc  confronted  with  the  importanci 

:ercising  judici  '   " 


iif:|..-t« 


raof 
of  fact  and 


that  i 


t  of  ■ 


J  so  between 

nattere  of  fact  about  other 
is  a  fact,  as  expressed  above, 
will  aSeot  the  speech  of  a 
"-tsoftt- 


ae times  disappointing  and 
int  it  is  m,l  a  third  fact 
with  each 


pipes  in  the  swell  a 
far  frum  satiefaot*  ,  . 
that  these  two  facts  nave  anything  tt 
other.  We  think  we  establish,  further  on,  the 
true  basis  of  facts  on  which  bottoms  the  question 
of  inharmonious  effects  in  the  swell.  It  is  not  a 
fact,  either,  that  the  matters  of  currents  about  the 
mouth  of  a  pipe  has  anything  at  all  to  do  with  tha 
question  intrinsically.  Tha  theories  of  the  anti- 
swell  side  bave  been,  as  it  seems  to  me,  enccessfolly 
refuted  by  Mr.  G.A.  Audsley,  Mr. Wm. Robinson, 
Mr.  YV.  H.  Crosby,  and  Mr.  Clarence  Eddy,  of  this 
city.     In  order  to  find    ground  for  agreement  with 

nature's  law  of  transformation  of  energy.  For, 
while  these  gentlemen  arc  authorities,  the  whole 
truth  about  anything  is  many-sided,  and  every 
thinking  man  may  add  his  own  idea.  Let  me  state 
-—-  that  the  organ  n —  *™ 


Hiked  tt 


of  vibration,  for  tha  transformation  of  the  energy 
of  a  current  of  air  into  the  energy  of  vibrating 
molecules  of  air.  It  may  be  profitable  to  consider 
one  or  two  common  illustrations.  Drop  a  leaden 
bullet  from  a  distance  to  the  pavement ;  its  motion 
has  been  suddenly  arrested,  and,  as  far  as  tha 
sense  of  sight  is  concerned,  the  display  of  force 
which  we  bave  just  witnessed  has  ceased,  appa- 
rentlylike  the  snuffing  out  of  a  candle.  An  inspec- 

a  marked  difference  ii  its  temperature,  as  observed 
by   the  touch    c 


Tha  i 


which  the  bulle 
ed  into  a  molecular  motion, 
easily  observable   case  of 


jf  pressure  behind  it. 

wheel,    starting    it    and    keeping    : 
and  after   its   work   is  done    it   fal 
inert  into  the  tail-race.    In  this  ease,  tne  water 
exhausts  itself  of  its  mechanical  energy  by  trane- 
!*].     In  a  speaking  organ  pipe 


4  us  take 

ill -wheel. 

It  a  Uncles  tha 


ualogou 


lofal 


___  bellows;  passing 
:ough  a  wind-trunk,  and  through  the  foot  of  the 
ic,  it  impinges  with  all  ite  force  against  the  lop 


one.     The  energy  in  the  motion  of  translation 

of  the  body  of  air  from  the  bellows  has  been 
suddenly  transferred  into  the  motion  of  vibration 
I  takes  plsce  in  the  column  of  air  in  the  pips, 
n  a  manner  well  understood,  I  believe,  in  the 

_-ial  of  the   pipe    itself.     As   lbs    bullet  was 

suddenly  changed  into  an  inert  tnaaa  with  evolution 

mass  with  production  of  sound.  This  theory, 
i  is  strictly  true,  is  confirmed  by  Mr.  Crosby, 
who  says  that  there  is  very  1  ittle,  if  any,  disturbance 
bout  tho  mouth  of  a  sounding  pipe.  Sow,  if  air 
were  admitted  into  the  swell-box  through  so  many 
boles  in  its  Boor,  without  any  contrivance  to  change 
its  energy  into  any  other  form,  there  would  be  air 
in  a  state  of  commotion,  and  also  under  pras- 
■nre  in  tha  swell  -  box  if  its  shatters  w«- 
oloaed    air-tight,    just  as  there   is   steam    an 
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of  air  afforded  H»   tie  . 

gaugewould  then  be  kept  buay;  but  bis  suggestion 
a  funnel  loading  off  from  the  nrall-boz  to  relieve 


box  tail  method  would  relieve  the  preset 

so  doing,  prodnoa  th«  currents  of  air,  thi    

of  whioh  it  harmful.  Whmur  f oroee  act  wa  will 
get  pressure  or  motion  according  u  thin  ii,  or  ii 
not,  equilibrium  between  tba  forces.  We  acknow- 
ledge that  tfaa  sound  of  pipes  in  the  awell-box  ii 
sometimes  abort  of  iti  potential  excellence,  but, 
hating  ahown,  u  we  trust,  the  fallacy  of  soma  of 
tba  theorist  pat  forth  in  explanation  of  the 
phenomena,  we  suggest  that  the  true  reaaoni  ai«  to 
be  arrived  at  from  a  consideration  of  tbe  fact  that 
wa  an  dealing  with  acoustical  and  not  tnaehaoioal 
problems.  The  subject  of  investigation  ia  wave) 
of    sound,  not     enrrenta    of    air.      It    seams    to 

Ceorrstpondsnt  that  the  situation  of 
■well  organ  in  its  awell-box  ia  that, 
On  a  smaller  aoale,  of  the  organ  at  large 
in  ita  environment.  The  problem  ia,  with  regard 
to  the  swell,  to  give  the  ioolosure  such  pro- 
portion* and  dimensions  and  the  pipea  within 
snoh  an  arrangement  that  the  waves  of  sound  will 
be  produced  under  conditions  that  comply  with 
nature's  lawa.  Bat,  to  repeat,  this  ia  the  problem 
that  demands  a  practical  solution  when  the  organ 
ia  ooniiderad  aa  a  whole  with  reference  to  ita 
eitustion  in  the  auditorium.  It  is  necessary  to 
exercise  extreme  caution  in  the  matter  of  foundine 
onr  theories  on  the  proper  facta  in  order 


la  opening  or  closing  the  ahntten  ia  the  time  that 
the  awall  organ  ia  being  put  to  it*  individual 
peculiar  nee ;  tbe  actual  time  during  any  per- 
formance that  the  awell-box  ia  entire]/  closed 
being  vary  small  indeed.  With  all  of  that*  con- 
siderations in  theory,  and  the  actual  practice  of 
Mr.  Robinson  and  Mr.  Croaby,  I  think  the  bugbear 
all  those  harmful  "goings on"  ia  the  awell-box, 


loke'mixture  at  the  inlet  of  the  bellows,  and 
watob  the  conduct  of  the  current  aa  it  cornea  up 
through  the  pipe  and  into  the  air.     Likely 


which  b 


-e  fallen  into  i 


this  discussion,  of  believing  thi 

all  the  phenomena  may  assure  us  that  the  result 
in  question  ia  coincident  with,  and  not  consequent 
upon,  said  condition.  Wedo  not  forget  that,  as  in 
ana  case  of  the  mill-wheel,  the  tame  identical 
amount  of  water  must  Sow  off  through  the  tail  race 
that  nanad  npon  the  wheel  above,  so  in  the  ease  of 
ttas  organ  pipe,  the  same  identical  amount  of  air 
forced  in  by  the  bellow)  mint  fall  out  at  tbe  month 
Of  the  pipe.  If  we  have  been  correct  In  oar 
application  of  the  law  of  nature  that  we  have 
tried  to  set  forth,  thin  ia  just  what  the  air  does  do 
—it  falls  out.  It  does  not  rnah  out  charge  J 
with  life  and  vigour.  It  haa  parted  with  ita 
mechanical  virtue  in  compelling  the  pipe  to  speak. 
It  has  speeded  along  wlr*-1-  "- -  -  -*" —  -*  - 
narrow  channel,  and  at 
mission  is  accomplished  a 
ia  turned  oat,  and  lost  i 
air  before  it,  and,  nnder  I 


i  of 

the  moment  that  it 
the  lip  of  the  pipe  i 
tba  broad  expanse  o 
e  influence  of  the  lei 
_..„..  ink  down  to  the  button 

Of  the  inolosure.     Having  gained   a   correct  con 
oeptionof  tbe  phenomena  attendant  upou  apeakin, 


pipCB,! 


modify  tbe  n 
being  able" 
flnppose  a 


.y  look  at 


ult  with  acme  probability 
.c  tbe  lame  at  their  due  vali 
worked-out "    wind    to    aw 
_  r  region   of  the  swell-box 

warrant  the  term  "congeated,"  it  will  beacon  tb 
the  duct,  proposed    by    some    of  tboae  wbo  bave 
taken  part  in  this  discussion,  to  relievo  Ibe  swell- 
box,  would   he    of  no  use  at   all    unless   opening 
into  the  swell-box  at  the  bottom.    But  there  is  ui 
reason  why  we  should  consider  suppositions,    Thi 
facta  can  be  gotten  at  by  theory,  I  think,  which  are 
demonstrated  practically  by  Mr.  Crosby — that  tbe 
waste  wind  really  cuts  no  figure  ut  all  in  tbe  closed 
awell-box,  its  pretence  being  inappreciable  as  far 
any  deleterious  effects  are  concerned,  or  any  effe 
Whatsoever.    Atmospheric  pressure,  whioh  may 
taken  at  14701b.  per  sq.  in.,  supports  a  column 
water— aay,  37ft.    in   height.      JJy    Boyle's  law 

Seen  weight  of  air  varies  in  volume  inversely  __ 
e  pressure,  or,  with  a  given  volume,  the  weight  of 
air  increases  directly  with  the  pleasure.    With 
awall-box   hermetically    sealed,  tbe  bellows  (sup- 
posing them  uf  sufficient  strength)  would  need 
weighted  to  8ift.ui  login,  of  water  to  create*, . ... 
aura  within  equal  to  one  atmosphere.  Now,  aa  3  in.  of 
Of  water  are,  1  think,  a  fair  figure  to  assumefoi 
real  working  ooudition  of  the  bellows,  it  will  be !___.. 
that  when  our  hermetically  aealed    box   is  rilled 
with  wind  until  the  waite  valve  in  the  belloi 
opened,  there  would  be  a  preaaure  of  only  one 
hundred  and  thirty-sixth   part  of  an  etmoeph 
thatia,-101lb.,or  1>.    Even  this  is  sn  ideal 
dition,  Wards  whitb,  in  actual  practice,  no  I 
enrable  approach  is  made.      Swell-boxes,   though 
they  may  be  made  so  tight  aa  to  effectually  - 
agresa  of  tbe  sounds  within,  yet  afford  m 
tnnities  for  eo  elastic  a  fluid  aa  the  ai 
brate  itaelf  wilh  the  body  of  air  outside,  provided 
there  be  within  tbe  slightest  imaginable  aurpli 


ny  oppor- 


Agaiu,  nipp 
total  of  61  pi] 

organist  opens 
pedals,  thus  n, 


in  extreme  case,  that  ot 
tuing  a  atop  or  register,  tbe 
i  tba  hands  and  two  by  the 
.  total  of  12  pipes  speaki" 


ingat 
italof 


idlUon  to  this  ii  the  /aot  that  while  the  organLit 


Here,  again,  we  mutt  look  carefully 
tba    hidden    or     leaa    obvious    relations    of 

ft  in  order  to   maintain    onr  defence  of  the 
on  auoh  grounds  only   aa   do   not   bring 
...    conflict    with    the    teachinga    of    nature. 
No  doubt  as  good    a    starting    point  as  sny  for 
for  the  purpose  is  the  oscillation  of  a  pendulum. 
It  ia  known  that  within  certain  limits  the  ampU- 
de,  or,  let  us  aay,  the  period  of  vibration  of  a 
indulum   ia   independent  of  the   time.     With  a 
_  ven  pendulum,  and  within  a  certain  limit  of  arc, 
all  vibrations,  be  they  long  or  short,  ate  made  in 
"■o  aame  time.    The  vibration)  of  the  pendulum 
ider  the  restriction  noted  above  are  typical  of 
e   aifrial   movements  of  waves  of  sound.    All 
und  is  produced  by  some  vibrating   instrument, 
id  conveyed  to  the  ear  by  aoma  vibrating  medium 
generally  the  air.    The  pitch  of  a  tone   depends 
npon  the  time  of  the  vibration!.    The  mora  vibra- 
tions taking  place  with  a  given  time  the  higher 
the   pitch.    Loudness   of    tone  depends  upon  the 
Titude  Of  tbe  vibrations.    When  our  given  pen- 
al ia  making  ita  greatest  allowable  amplitude, 
[■responds  exactly  to  the  particles  of  air  when 
are  making  their  greatest  wave  length— that 
.jeir  loudest  tone — and  when  the  pendulum  is 
accomplishing  a  very  small  oscillation  it  corresponds 
"-   tbe   particles  of   air  when  they  are  making 
-_jir  shortest  wave  length—that  is,  a  faint  sound. 
In    both    of    these  cases  the  oscilistion,  whether 
oug  or  short,  are  made  in  the  same  time.    A 
horter  pendulum  corresponds  to  a  higber  tone  in 
■itch,  though  the  same  kind  of  ratio  doea  not  exist 
latween  different  lengths  of  pendulums  as  between 
-onea  of  different  pitch.   A  loud  tone  being  canted 
by  the  energy  of  the  vibrating  molecules  of  air — 
"--it  extent  of  amplitude— it  follows  that  atrne 
linduendo  can  only  be  afforded  by  tbe  source  of 
sound  itself.    The  shutters  of  the  swell-box 
iply  interpose,  or  remove,  aa  the  case  may  be,  an 
obstacle  in  the  path  of  the  vibrating  medium.  The 

il,  while  at  the  aame  time  the  inoleculea  of  the 
itbin,  influenced  or  governed  by  the  resonant 

nns  of   air   in   the   sounding   pipes,  are  still 

maintaining  their  same  amplitude — that  ie,  their 
loudness  of  sound.     Someone  haa  very  aptly  said 

•'    '  "- 'ell-box  "takea  the  bloom  off"  of  the 

i  pipea  in  the  swell.    If  the  things  just 
true,  Nature   say)  eo  too.     But  this 

for  defence  of  the  awall  ;  it  only  goes  to  establish 
the  consistency  of  making  said  defence  on  truly 
rational  grounds.  Home  of  tbe  anti-swell  advo- 
cates   may  say,    "  Having    established    the    fact 

and  unnatural  gradstion  of  tone,  you  are  driven  to 
the  necessity  of  yielding  the  situation."  We,  on 
our  side,  would  reply:  "Then  let  us  aft  be  con- 
fifteenths,  twelfths,  principal;,  ifcc,  as  the  ssme 
•fiord  an  entirely  artificial  und  unnatural  method 
of  aupplyiog  harmonics. 

I  think  the  first  text-book  on  natural  philosuphy 
that  cornea  to  baud  will  prove  to  be  my  ally  in  the 
statement  that  the  pipes  of  an  organ,  uoUbly  the 
flue-work,  are  deficient  in  harmonic).  The  open 
and  stopped  diapasons  sound  the  fundamental  with 

necessary  to  richness  and  sympathy  in  tone — those 
precious  qualities  that  pi  ecu  the  human  voice 
beyond  the  hope  of  emulation  by  man's  inventive 
skill,  and  the  possession  of  which  in  a  great  degree 
by  the  violin  snd  violoncello  lead  ub  to  speak  of  tbe 
tones  of  these  instruments  aa  almost  human.  It  ia 
not  logical  to  speak  of  the  tone  of  a  diapason  as 
being  "  rich,"  though  it  may  be  pure.  In  view  of 
these  facts,  it  the  "  anti's  "  still  cling  to  the  mix- 
tures, Ac,  let  tbe  "pros"  have  their  swells,  and 
let  both  factions  be  thankful  that  human  ii 
haa  made  so  much  oat  of  fields  that  nature 
so  unpromising  and  hopeful  that  the  genii 
future  may  persuade  nature  to  yield  up  her 

"  Whoever  thinks  a  perfect  work  to  see 

We  therefore  agree   with  the  advocate 

awall,    because    the    end    to    be    gained 

desirable,  and  the  swell-box  has  gone  farther 
towards  that  end  than  any  other  device  su  far 
brought  out.    Tba   tone   ot  an.  ui^an.  ^vo»  ia  a, 


longed-for  harmonies,  nor  can  they  i 

to  influenrw  the  unyielding  tone*  so  that  they  nij 

differentiate  the  power  of  their  voice  and  speak 

with  those  subtle 

and  heart  of  the  m 

TVa  fail  to  see,  therefore,  why  it  is 
avail  ourselves  of  such  method*  of  e 
the  beat  thought  of  the  age  haa  affordi 

The  swell  ia  not  a  "  necessary  evil." 
aary  evil  aeema  to  lie  in  the  very  ct 
tbe  organ  itself,  which  present*  problems  thai 
seem  incapable  of  any  solution  that  will  eatnfr 
oorreot  theories.  The  swell  is  a  necessary  advintap 

leeta  that  the  great  king  of  instruments  tseasd 

To  recapitulate.  We  hold  that  all  really  u- 
pleeaant  effects  resulting  from  tbe  use  of  the  -•<:'. 
may  be  obviated  by  an  adherence  to  the  teachiSBi 
of  the  lawa  of  acoustics  in  the  practical  ccostra- 

:__.  It,  after  this,  the  tones  of  the  swell  lost  • 
trifle  of  their  bloom,  who  has  proved  that  the; 
have  any  leu  value  from  an  asstbstie  sbal  ' 
because  they  have  undergone  a  differential 
cation  ?  It  is  more  true  that  their  value  has  btea 
transformed  into  a  desirable  equivalent  than  that 
it  baa  been  depreciated  by  tba  process,  while  m 
indispensable  effect  is  gained,  for  the  lose  of  wtioi 
we  have  no  oompenaatio 

if  this  question  should 


sparine,  determined,  arithmetical  quantity.  Sc 


time,  point  out  ao  nj 


.     ..  s  present  time,  point  oat  so 

Introduce    at   the    fountain-Lead  those  a 
can  they  instruct  satx 
i  unyielding  tones  so  that  they  a 


a  taksn, 


A  broaden 


the  captain  to  atop  h 
'  1*  apple  overboard. 
Chicago.  Charles  V.  C 

MATHEMATICAL  TERMS. 
[29074.]— "K.  L."  (let.  '29038,  p.  4*0)  says 
ne  that  had  length  without  breadth  would  bakef 
j  a  world  admitting  of  one  dimension  only.'tt 
The  Inference  te  be  drawn  from  this  remark  seaai 
to  be  that  lines  having  length  bnt  not  breadth,  let 
points  having  poeit ion  but  not  magnitude,  en  set 
possible  in  this  world.  Indeed,  I  have  sees  Us 
opinion  stated  by  other  correspondent*.  Ap- 
posing I  were  to  paint  the  lower  half  of  this  pt;t 
?ellow,  what  would  be  the  breadth  of  the  lot 
armed  by  the  junction  of  the  white  and  yslloef 
If  I  were  then  to  colour  the  right-hand  half  Wa, 
what  would  be  the  magnitude  of  the  point  wean 
the  white,  yellow,  blue,  and  green  meet .'  It  **n 
'  me  that  we  could  construct  in  this  wsy  cuthi 
ticsl  figures,  the  lines  of  which  would  bare  at 
ladth  and  the  points  no  magnitude. 

W.  J.  BendslL 


MIBCEOHNATION 
HOMO  AMD  THE 

[L"JU75.]— I   HAVE  no 


BETWEEN    onrtv 

GUADBUMASA 
intention  of  sajiaj  oat 

__    ,_eation,  on  which,  bjtis 

way,  1  am  neuter,  standing  ae  an  ackuoe-ladjei 
"know-nothing"  between  the  two  oontsaiiaj 
parties.  1  merely  want  information  on  the  thai 
subject  from  tho:c  able  and  willing  to  giw  a, 
through  the  pages  of, tba  blSf«l.I9H  MECHAS.'i;* 
you  will  allow  it ;  if  not,  then  directly  to  njtS 
I  see  my  advertisement  in  "  Wanted  "  columni. 

In  your  issue  of  Juni'  -J.  p.  -^70,  appeared  s  ckS 
remarkable  letter  signed  Thomas  stay,  li; 
Fulbam-road,  S.W.,  in  the  latter  part  of  ■*«• 
tbia  aubieot  it  touched  t>H,  and  an  astuaniirj 
instance  given.  The  queatiou  ia— la  it  inn? 
Witho 


Edward  M.  Blcbsrda 
Grange,  Ennucutthy,  Ireland,  July  SO-.*. 
[Tbiaiaa  delicate   subject,  but  we  1 

Iliebarda  well  enouSIi  to  he  aur"  ■■-  L 

motivea  in  putting  bit  question 

be  glad  if  replies  are  sent  direct 

at  for  publication.— Kl'.  B.U.] 


[2HU76.J— THEltB  an 
ia  ballooua  aa  poiMbly 
motion,  and  argue  if  tin 


seldom  or 

an  hour, 

whilst  the-  ™uc — 

unknown  beforehand.  Now, 
sea  were  aa  atrong  ami  unci 
air,  tbe  aea  would  practically 


■nple,    aefcij 
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FX.TZVG    

(2)  KIDLAUS. 
-As  promised,  I  inclose  sketch  of  No.  2, 
i  Scotchman.  Th*  Midland  Scotchman 
.did  into  the  Glasgow  express  and  the 
Each  portion  consists  of  about  three 
ie  Pullman  drawing-room  car,  and  two 

locos  ara  both  of  the  4-coupled  bogie 
ar  sketch),  design  by  Johnaon.  Tha 
aiu  loaves  St.  Pinoiat  at  10.30,  and 
■h  Town  ram  to  Leicester  (about  10(1 

inn  at  12.25,  and  leaving  at  12.20,  gets 
on  at  2.13,  and  after  a  stoppage  of  26 
ipaxta  at  3Jja,  and  raaohti  Carlisle  at 
sagow  at  7.60. 

ubnrgh  flyer  lsaTH  at  10.4U,  and  runs 
)  Nottingham  without  a  atop,  arriving 
leaving  at  1.9  inni  to  Leeds  at  2.47, 
■-17,  and  Edinburgh  at  B.26.  The  Mid- 
is  tha  longest  to  Edinburgh,  and  the 
lasgow ;  but  nevertheless  the  Tanning 
tie  said  to  be  behind  either  of  the  other 

d.  H.  E.  Blokerton. 


uy  miles  of  dead  level,  and  what  it  the 
idicnt  of  the  remainder  of  tha  line 
■.indoii  and  Edinburgh  bj  the  North- 
re  at  Northern,  and  Midland;  alio  the 
■lght  of  tbeta  trains,  and  the  number 
F  stoppages. 

donday,  iugttlt  fith,  tha  North- Western 
running  to  Edinburgh  in  eight  houri, 
ly  at  Crewe  train.,  Preston  20min.,  and 
[in.,  or  71  hour*  to  ran  -HJ0  miles— an 

tnie  it  the  fastest  lung-die  tan  c*  run  in 
at  all  events,  it  contains  the  longest 
vision  to  Crewe,  158  milea  in  3  hours 
ig  the  Fort  Wayne  to  Chicago  record 
i  by  12  milei  and  1  hour  lOrnin. 
u-ing  7ft.  Gin.  single!  from  Enston  to 
Jumbos  from  Crewe  to  Carlisle.  We 
d  to  see  Mr.  HickerWs  sketch  of  Mid- 
reat  Northern  engines,  but  hope  they 
xr  proportioned  than  that  of  City  of 


jTBOl*  Or   LIGHTNING. 

-On  Monday  afternoon,  July  30,  a  great 


reports  were  simultaneous  with  t 
urring  flashes  of  lightning  appear! 
head,  I  fully  expected  that  the  turr 
ligbeti  point  in  the  vicinity,  must 
placed  myself    ao   aa  to  observe   t 


ound.  Both  of  these  were  struck  simul- 
l>y  the  lightning.  The  largest  wss 
the  bark  ripped  off  in  three  streaks  in 
direction  from  the  top  to  the  gruund. 
tree  haa  only  one  score,  the  lightning 
a  spiral  coarse,  making  over  one  tarn 

en  out  by  the  passage  of  the  eleotrioity 

become  wider.  The  bark  was  taken 
wing  the  white  wood  beneath;  but  in 
F  each  there  is  a  dark  line,  earned  by 
I  p  of  adherent  bark.  The  ground  at 
•  e  trees  was  in  no  way  disturbed,  but 
oZ  bark  were  flung  off  some  yards 


consequently  mnoh  below  the  weathercock  on  the 
turret,  that  this,  hiving  no  lightning  conductor, 
should  have  escaped.  This  leads  me  to  infer  that 
in  the  open  country  conductor*  attached  to  a  house 
nn  be  a  mistake,  beoause  they  ar*  likely  to  attract 
lightning.  If  one  or  mora  conductors  were  placed 
in  the  vioinity,  or  led  np  soma  neighbouring  tall 
tree,  they  would  fulfil  the  purpose  of  protecting  a 
building,  particularly  if  connected  at  th*  top  by  a 
telegraph  win. 

I  believe  some  statistics  have  been  published  of 
the  kind  of  trees  most  liable  to  be  struck  by 
lightning,  but  at  present  I  cannot  find  the  infor- 
mation. Firs  seem  very  likely  subjects,  on  account 
of  the  numerous  pinous  leaves  serving  as  collectors. 
It  is  almost  certain  that  anyone  standing  against 
the  trunks  of  either  of  these  tries  a*  a  shelter  from 
the  storm  would  have  bean  killed  by  this  flash. 
V.  H.  Wsnham. 

PHOTOGRAPHS  OV  LIGHTNING. 
[2D080.]— It  is  with  diffidence  that  I  venture  to 
add  an  item  to  the  information  so  lucidly  supplied 
by  such  an  eminent  contributor  as  "  F.K.A.K.  " 
(29026) :  but  as  it  is  in  accordance  with  the  extract 
from  "  Montaigne's  Eesays,"  I  will  no  longer  forbear. 
The  American  quoted  on  p.  476  ma;  consider  it 
"tall,"  and  other*  may  think  it  would  make  three  if 
added  to  Ananias  and  Sappbiia  ;  but  it  was  wit- 
nessed by  myself  abont  the  year  1S63,  whilst  walk- 
ing one  of  the  roads  an  the  Somersetshire  side  of 
the  city  of  Bristol,  and  proves   that   tha  zigzag 


**»«  way  down  th*  hi 


lightning  of  the  artist  has  truly  a  counterpa 
nature,  notwithstanding  "  F.R.A.H."  and  Mr. 
Abercrornby.  What  is  not  and  what  csnni "  ' 
done,  has  been  so  often  disproved  that  th' 
cautious  eipressions  under  this  number  have  led 
me  to  take  notice  ot  this  one.  Whilst  walking 
along  the  road  mentioned,  with  a  lady  friend,  and 
thinking  of  anything  but  lightning,  an  astonish- 
ingly bright  zigzagged  flash  rent  a  very  dark  cloud, 
much  to  my  delight,  but  to  the  discomfort  and 
vexation  of  the  lady  mentioned  above.  I  have 
often  thought  of  the  occurrence,  and  often  watched 
for  a  similar  treat,  vet  it  has  not  come  ;  but,  in- 
stead, similar  ones  to  those  mentioned  on  p.  475. 
How  many  "  forks  "—as  they  are  sometimes  called 
—I  could  not  tell,  as  the  houses  hid  all  but  one  very 
distinct  one,  and  [herewith  is  a  correct  view  of  its 


p pea ranee. 
West  Norw< 


John  William*. 


be    conclusively   established  by   Mr.  Ilutter' 

That  it  was  not  mechanical  or  muscular  was 
shown  by  a  set  of  three  pendulums  oonnscted 
directly  v"**  ona  *nl* tn"  uml  brass  ball,  bnt  the 
current  in  tb*  centre  on*  intercepted  by  the  Inter- 


position of  a  non-conductor  initead  of  th*  braaa 
wire  from  which  the  other  two  pendulums  were 

This  centre  pendulum  remsined  motionless, 
whilst  th*  movement*  of  the  two  other*  war*  in 
unison.  This  fact  was  bald  to  settle  that  point, 
although  involuntary  muscular  impulse  might  be 
possible  in  tha  arrangement  described  by  "  X."  I 
do  not  understand  what  is  meant  by  "  palladium 
90",  antimony  270°,  and  Oxygen  B60* ;  perhaps  "X." 
will  explain. 

"I  think  the  only  effect    will  be  to 


ae)  the  i 


apparent 


aooordanoe  with  the  usual  law.  I  h 
leaden  weight  suspended  by  a  silk  fibre  K 
long,  held  by  the  finger  and  thumb  at  the  end,  and 
paaaed  through  a  tripod  by  way  of  stand,  and  I  sea 
no  reason  why  thesise  should  do  more  then  control 
the  swing  of  th*  pendulum.  I  do  not  know  "  what 
sort  of  electricity  "  it  may  be.  Mr.  Bottona  hi 
quite  right  in  his  objaotion  to  having  any  unknown 
nanse  of  movement  ascribed  to  electricity  without 
bnt  Mr.  Ruttor  also  construct*!  ■ 
lioh  measured  the  "  quantity  "  or 
E.M.F.  of  a  current  (generated  by  muscular  action) 
through  a  very  long  length  of  wire,  I  think  he 
said  two  miles  (or  it  may  tie  that  the  resistance  was 
equal  to  two  miles  of  wire).  I  bavelost  his  pamphlet, 
but  I  think  be  described  hi*  instrument  a*  *. 
"  magnetoscope,"  and  possibly  under  that  head  it 
may  be  read  at  tha  HJI. 

1  suspect  the  writer  of  letter  29052  has  used  glne, 
lacquer,  or  varnish  somewhere  in  his  work. 
Masmsrism  ia  generated  by  exerting  the  will,  and 
although  it  can  exert  great  force  by  causing 
muscular  contraction,  does  not  appear  to  have  any 
direct  connection  with  the  "sort  of  electricity 
shown  by  the  electroscope. 

Mr.  flutter'*  experiments  were  numerous  and 
public.  It  was,  I  believe,  Reichenbach's  book  on 
8  Odic  Force  "  which  led  both  Mr.  Rutter  and  my- 
self to  experimentalise,  and  I,  being  at  that  time 
one  of  the  most  powerful  mesmerists  (although 
not  exhibiting  or  lecturing),  was  naturally  led  to 
investigate  the  phenomena. 

Hotter'*  galvanometer  consisted  of  a  Battened 
coil  of  insulated  wire  (exceedingly  fine)  suspended 
by  silk  fibre  in  close  proximity  to  th*  poles  of  *> 


powc 


pound  u 


coil,  mercury  cups 
Upon   placing  tha 


iter  not  acidnlated,  and  a  square  inoh  of  platinum 
terminated  the  lino  at  cither  and,  and  this  line 
wire  was  so  connected  up  that  the  current  passed 
through  the  suspended  win 
being  used  to  make  contacts 
platinum  squares  in  the  baaii 

with  muscular  force,  one  band,  having  the  other 
relaxed  and  open  in  the  other  basin,  and  a  current 
passed  and  defeated  the  galvanometer-needle,  re- 
versing the  movement  of  the  hands,  the  deflection 
opposite  direction.  This 
evolved  from  muscular 
,  t'_e  converse  of  that  by 
uich  galvanism  and  electricity  cause  muscular 
m traction,  for,  although  a  powerful  mesmerist,  my 
uscular  force  was  feeble,  and  only  deflooted  the 
ledlesome  15'  or  20*,  whilst  by  strongmen  I  have 
en  it  deflected  10*  or  60*. 

If  desired,  I  will  send  Editor  sketch  of  gslvsno- 
used.    It  was  not  unlike  Varley's,  although 


say  is* 


n  date. 


,  •ndulum  Gin.  long  would  be  con- 
venient site.  The  circular  motion  is  evidently  th* 
effect  of  two  impulses  at  right  angles.  1  think  I 
have  replied  to  the  various  remarks  made,  and 
there  are  many  other  interesting  det.iile  for  which. 
in  this  week  1  fear  to  ask  space  to  describe. 


[200S2.]— Is  my  last  note,  29019,  p.  499,  on 
M.  Boehr's  experiments,  I  confined  myself  to  the 
influence  on  the  pendulum  of  the  substances  placed 
beneath  it.  I  may  nuw  briefly  observe  that  in  the 
description  of  his  experiments  ■  position  facing 
-orth  is  ssid  to  give  a  motion  precisely  opposite  to 
ist  caused  by  a  position  facing  south,  that  the 
lovement,  when  the  pendnlum  is  held  by  a  man 
i  apposite  to  that  when  it  it  held  by  a  woman,  and 
■hen  held  by  the  right  hand  opposite  to  that, 
when    held.  *ve,   Mm  \»fc.  V)sa.   -vMusa'-.  wmba 
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difference  of  90°),  the  right  hand  of  a  mmn  cons-   i 
■ponding  with  the  left-hand  of  a  woman. 

I  suppose  there  is  no  iiuod  to  doubt  that  Boehr 
produced  the  results  he  describes;  but  aa  to  this 
anyone  oan  try  for  himself  whan  the  weather  ia  _ 
dry  j  bat  whether  they  were  occasioned  by  the  t 
name  he  attributes  them  to  or  not  nobody  knows. 
My  own  idea  ia  that  tho  result  ia  due  to  a  com- 
bination of  causes,  one  of  them  being  involuntary 
'  motion  of  the  hand,  or  vibration  of  the  ground. 
The  magnetism  of  the  earth  appears  to  have  some- 
tiling  to  do  with  it,  and  possibility  electricity  of 
aome  hind,  known  or  unknown,  or  something  of 
that  nature. 

It  will  be  remembered  that  in  Rsiohenbeoh's 
experiments  the  north  pole  of  a  magnet  and  the 
right  hand  of  a  man  gave  a  bine  light,  while  the 
south  pole  and  the  left  hand  gave  a  yellowish-red 
light ;  alio  that  a  metal  bell  or  the  strings  of  a 
violin  pnt  in  vibration  became  laminoni. 

Notwithstanding  the  heading  of  thia  note, 
wfaieh  I  take  for  convenience  from  that  of 
"Senex'e"  letter,  I  do  not  maan  to  aaiert  that 
electricity  or  magnetiam  are  the  whole  or  any  part 
of  the  oarue  of  these  phenomena ;  neither  do  I 
intend  to  imply  that  they  are  not. 

A  anbjaot  more  strictly  in  accordance  with  the 
heading,  on  which  I  should  like  aome  information, 
ia  the  shook  of  the  torpedo.  How  ia  it  communi- 
cated and  how  generated  (I  do  not  mean  a  descrip- 
tion of  the  organs)  F  I  have  heard  of  people  who 
could  give  similar  ahocks,  and  should  like  to  know 
whether  thia  power  could  be  acquired  or  how  it  ia 
accounted  for.  X. 

ELECTRICAL  ACTION. 


G  12,  C  1G,  E  20,  G  H,  B  Sat  28,  G  92.  Now  it  ia 
remarkable  that,  In  Prof.  Dolbear'a  table,  showing 
the  quality  or  composition  of  the  sounds  from 


Sates,  have  with  C  1—0  «,  G  12,  C  16,  B  20,  G  24. 
The  ratio  of  vibrations  are  1,  2,  3,  4,  5,  U,  7,  8.  The 
clarinet  also  shows  a  similar  relation  between  its 
sequence  and  overtones.  Its  sequence  being  1,  12, 
20,  28,  36,  44,  its  overtones  are  1, 12,  20,  28,  Bti,  and 
its  vibrating  numbers  1,  3,  5,  7,  3,  II  ;  theaa  corre- 
sponding exactly  with  those  of  a  narrow  (topped 
organ  pipe.  I  have  not  seen  these  facts  stated 
before,  bat  these  data  make  one  inclined  to  believe 
that  "the  sequence  of  an  instrument  approaches 
closely  to  its  overtones  or  tons  quality."    To  those 


closely  to  its  ovei 

ing  subject,  I  r 
via., "  The  Soier 


H,S 


"Ssnax.*    lie  admitted  that .        . 

so,  and  I  am  sure  that  he  had  unconsciously 
acquired  the  knack  of  malting  the  ball  oscillate  by 
email  motions  of  his  hand.  M. 


SCOTT'S  BOILHRS. 

iternal  tube  (letter 
specifications  for 


10  this 
mmend  the  following  books — 
ic  Basis  of  Music,"  by  Dr.  W. 
tone  ;  -  amis  on  the  Fingering  of  the  Hoehm 
r.uie,"  by  C.  Mahillon;  and  "Sensations  of  Tone," 
by  II.  L.  F.  Helmholti,  M.D.    The  mouth-hole  of 
a  flute  is  usually  oval  in  shape,  although  Hoehm 

preferred  Jit  to  be  a  parallelogram  with JJ 

lgle  and  height  of  the  side 


junded 


[29084.]—. 
1034),  I  be! 


29034), 

being  placed  in  the  centre  of  the  Sue  tube 
neeted  at  the  top  and  bottom,  the  internal  tube 
commencing  past  the  bridge  and  terminating  at 
bask  end  of  the  boiler,  leaving  as  muoh  room  round 
the  internal  tube  as  waa  over  the  bridge,  using  the 
ordinary  fire-bars  and  draught.  I  know  where  they 
have  been  experimenting  with  the  internal  t  ' 


hole  t 

Siality,  and  quantity  of  the  sound  produced, 
oehm  says  that  the  sides  should  bs  4-2  milli- 
metres high,  and  have  an  angle  of  7  degrees.  The 
best  size  of  hole  he  slates  aa  12  millimetres  long  by 
tSJmill.  broad.  I  find  for  my  blowing  that  thia 
hole  is  too  narrow,  and  not  quite  high  enough  In 
the  aides  ;  this,  of  course,  is  regulated  by  the 
amount  of  sir  and  its  pressure  at  the  performer's 
ind.     The  effect  of  raiting  the  height  of  the 


lole  aides 


OOIL   BOILER. 

[20085.1— IN  reply  to  Hr.  A.  H.  Mon  tenth 
(letter  29035),  coil  boilers  are  perfectly  practicable 
and  highly  successful  if  properly  constructed  and 
intelligently  worked.  They  have  their  advantages 
and  also  their  drawbacks,  in  common  with  most 
things. 

I  cannot  perhaps  do  better  than  briefly  describe 
one  that  I  made  and  fitted  in  a  24ft.  launch,  with 
oft.  Gin.  beam,  a  few  years  ago;  the  engine  being 
of  special  construction  (not  on  account  of  coil 
boiler),  end  having  two  Sin.  single-acting  cylinders 
with  4in.  stroke. 

The  boiler  consisted  of  a  single-spiral  coil  of 
solid-drawn  copper  tube  fin.  external  diameter, 
and  about  30ft.  in  length.  It  was  coiled  in  the 
form  of  a  dome,  or  rather  bee-hive,  about  18in. 
diameter,  in  largest  ooils;  the  convolutions  were 
spaced  about  Jin.  apart,  so  that  the  products  cf 
combustion  passed  between  and  entirely  enveloped 
the  whole  coil,  which  waa  encased  in  a  double  iron 
cylindrical  casing  having  an  air  space  between  the 
inner  and  outer  cases;  a  few  fire-bricks  and  a 
orate  at  the  bottom  built  around  the  inner  easing 
formed  the  furnace.  In  the  upper  part  of  casing 
above  the  coil  waa  s  feed-water  heater  oonsisting 
of  a  flat  coil  of  jin.  copper  tuba  about  12ft.  long, 
which  abstracted  heat  from  the  waste  gaeea  before 
they  entered  the  funnel.  The  inner  and  of  the 
heater  coil  was  consented  to  the  top  end  of  the 
main  coil,  and  the  outer  end  to  the  feed-pump  ;  the 
bottom  end  of  main  coil  waa  connected  to  a 
vertical  copper  steam  receiver  Gin.  diameter  by  2ft. 
long,  at  about  mid-height,  so  that  any  water 
carried  through  with  the  steam  falls  to  the  bottom, 
and  is  blown  oat  at  intervals  by  a  cock  connected 
with  the  bottom,  and  any  surplus  steam  can  be 
blown  overboard  by  aame  means  if  deairad.  The 
steam-pipe,  aafely-valve,  gangs,  and  whistle  were 


lower  uctave,  but 

extreme  top  notes  difficult  to  reach  with  facility. 

Some  years  ago,  along  with  an  eminent  profes- 
sional nlayer,  1  examined  a  large  number  of  flute 
heads  by  various  makers,  compared  their  shape  of 
parabola,  sites,  capacity,  and  their  qualities  of 
tone,  volume,  intonation,  and    facility,  but  could 

aa  a  class,  or  sufficient  data  to  make  any  impruve- 
Eaoh  trifle  aomt 


either 


of  tt 


1  again 


ility,  a 


a  am* 


eoted  tt 


The  boiler  was  fed  by  a  small  donkey-pump,  at 
being  mora  oonvanient  than  driving  pump  by  mail 
engine,  so  that  a  small  >upply  of  water  could  bt 

St  up  regularly,  which  ia  necessary  to  regulai 
successful  working.  A  handle  in  tho  flywheel 
of  donkey-pump  converted  it  into  a  hand-pump  for 
raising  steam  ir  "~ '  ---' ""-- L: 


.  ifFected  chiefly  by  the  size  and  shape  of  the 
mouth  hole.  The  length  of  parabola  affecta  chiefly 
tbe  intonation,  and  in  a  leu  degree  volume  and 
facility.  The  capacity  or  depth  of  parabola  aflcots 
volume  and  intonation,  and  in  a  less  degree  quality. 
These  few  facta  ware  eliminated  after  much 
trouble  and  experiment.  The  length  of  parabola 
in  a  Boehm  flute,  I  find,  is  generally  about  IS 
Centimetres.  Boehm  states  that  it  should  be  equal 
to  one-sixth  of  the  entire  length,  which  would 
make  it  no  more  than  10  centimetres.  Tbe  distance 
from  the  middle  of  the  embouchure  to  the  stopper 
or  cork  should  be  about  17  millimetres,  or  equal  to 
one  thirty-fifth  of  the  length  of  flute.  Tbe  tubes 
for  the  parabola  head  of  flutes  are  drawn  down 
from  a  larger  tixe  of  metal  tubing.  The  general 
mode  ia  as  follows  : — A  steel  mandrel  is  turned  op 
in  the  lathe  to  the  exact  size  and  shape  of  the  de- 
sired parabola  ;  at  all  points  the  diameter  must  be 
exact  to  a  thousandth  of  an  inch  after  it  is  care- 
fully polished  and  as  smooth  as  possible.  This 
mandrel  must  have  a  thin  lung  neck  suitable  for 
being  attached  to  a  powerful  drawing  machine. 
Tbe  tube  tu  be  drawn  should  be  softened,  polished 
inside,  and  a  tight  fit  on  the  larger  part  of  the 
mandrel.  Onecnd of  this  tube  is  cressed  or  reduced 
in  aiza  for  about  Jin.,  so  as  tu  catch  firmly  on  the 
shoulder  of  the  mandrel,  allowing  the  neck  to  pro- 
ject through  it.  It  is  then  put  into  the  machine, 
and  slowly  drawn  through  four  holes  In  suc- 
cession, in  a  plate  of  lead  about  |in.  thick, 
and  being  lubricated  with  tallow,  it  forces  its 
way  through,  widening  the  holes  in  the  lead, 
bnt  at  the  came  time,  gets  crushed  down 
to  tbe  exact  site  of  the  mandrel.  It  is  then  re- 
moved, softened,  polished  inside,  replaced  again  on 
the  mandrel,  and  drawn  through  several  holes  in  a 
sheet  of  block  tin  about  J,in.  thick.  It  then,  being 
removed,  Is  Cut  to  its  proper  length,  tbe  exact  place 
for  the  embouchure  being  found  by  a  gauge.  If 
the  tube  is  to  he  used  aa  a  lining  for  a  wooden 
head,  its  thickness  should  not  exceed  IS  thousandths 
of  an  inch;  bat  it  of  silver,  and  to  be  mounted 
without  a  covet,  tWvtfec  UAtftuw*  a^oidd.  be  about 


25  thousandths  of  an  Inch.  A  fairly  good 
ing  machine  can  be  made  from  ■  screw  18b 
and  2in.  in  diameter,  with  10  threads  per 
having  a  suitable  nut  at  least  .1  in.  deep,  as 
to  be  firmly  attached  to  a  lathe-bed,  aay  aba 
long,  With  two  very  strong  bolts.  A  crank  c 
wheel  with  6  arms,  about  8ft-  in  dissu 
attached  firmly  to  one  end  of  the  screw,  < 
strong  swivel  joint  ia  at  tbe  other  end. 

To  make  a  wooden  bead,  the  cutters  to  fo 
parabola  may  be  made  aa  follows: — Tw. 
mandrels  are  turned  up,  one  of  them  being  fi 
at  a  hundredth  of  an  inch  leas  at  every  p 
size  than  the  other,  and  fluted  epirally  to  i 
with  9  flutes.  Tbe  other,  being  full  sue,  u 
spirally  to  the  right  with  13  or  15  flutes,  eat 
being  made  sharp  enough  to  out ;  bnt  care  r 
taken  that  this  full-sired  rimer  cnte  no  me 
its  correct  size.  These  two  rimers  need 
tempered,  as  tbe  risk   of  bending   is  very 


e  that 
interior  of  the  heed  is  correct.  My  set  con 
about  24  small  circles  of  thin  brass,  N  •-  22 1 
with  a  hole  in  the  centre  of  each,  to  allow  I 
be  turned  up  to  correct  size  in  the  lathe,  at 
when  in  use,  to  be  fastened  by  a  small  n 
>ulder  on  the  end  of  a  metal  rod.  The  i 
thousandths  are  stamped  on  each,  and  the  d 
u  half-inches  is  marked  on  the  met 
Che  diameters  run  from  -tlCOin.  to  -iJOiu. 
o  a  difference  of  90  thousandths  of  ai 
■ach  beingabout  four  thousandths  lesa  than 
lext  to  it.  If  one  desires  to  save  time,  it : 
jufficient  to  select  tbe  head  required,  and  ad 
gauges  to  the  14  sixes  given  in  the  table  i 
heads,  which  I  now  append,  all  of  which  s: 


Fur 


HEADS. 


and  I  prefer  either  No.   2  or  So.  6.    X* 

simple  cone,  the  sides  being  straight  lines, 
put  here  fur  comparison.  If  one  desires  t 
the  curves  of  these  parabola,  let  the  length  t 
be  kept  only  foil  size,  but  let  the  diameter 
points  be  multiplied  by  ."i0  or  100.  Thus  SB] 
can  be  drawn  along  with  another  and  eomps 
these  individual  measurements  are  eoune 
each  other  by  straight  lines. 

Errata.— Chap.  III.  (28991),  third  line, 
long  F  sharp,  read  the  long  P  natural. 

Volt* 

SOKB  LITTLE-KNOWN  PLANTS  01 
FLO  a  A  AtBDICA. 

{21)087.]— BERBBRACE-E  -.  Besides  the  e 
berbsris  of  Europe,  there  are  several  Ilia 
species,  tbechief  being— J, Berber  ia  Lyeium: 
beris  ariatata  ;  every  other  known  kit 
appaara  to  possess  febrifugal  properties. 

A  yellow  eolonring  matter  and  an  s 
bitter  principle  exists  in  them  all.  A  wst 
tract  called  Ituiot  in  the  Indian  markets  is  p 
in  the  monntainoua  districts  from  the  ili: 
stem,  and  branches  of  these  shrubs.  IV. 
identified  it  perfectly  with  the  celebritfd 
iicito*  of  Dioscorldes  and  /A.m.'.'-  Ii'swi 
Arabs.  Alone,  or  rubbed  with  equal  parti 
and  alum  and  diffused  through  water,  it  h 
used  as  an  external  application  in  mcip 
chronic  ophthalmia,  being  applied  round  1 
Drs.  Royle,  Play  fair,  and  other  high  aati 
speak  In  very  favourable  terma  of  this  i 
Kuiot  of  best  quality,  when  fresh,  ia  a  rale 
uniform,  pasty  extract,  aolnble  in  wal 
alcohol,  to  which  it  oommanioatee  a  brilliant 
colour,  exceedingly  bitter  to   the    test*,  ■ 
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•mail,  blackened  by  aaltsofiron.preoipltntes 
ution  of  gelatine,  Mid  consequently  ooutain- 
nnio  ud  gallic  aoid.  The  bitterness  of  this 
:t  ii  due  to  the  prsseuce  of  ■  prinoipli 
"Berberite,"  discovers^  in  the  root  o 
irojiean  barberry  by  Buchner  in  I83a 
hich  ii  fonnd  it,  the  Iluaot  of  India,  >  pro 
n  very  great  demand  by  thi  native  dim 
found  the  market  supply  old  and  of  poo 
:>",  I  prepared  a  quantity  with  my  own  hand 
g  simple  method  practised  in  the  Himalayas 
i  the  shrub  wsa  in  full  flow  of  up,  I  ba™. 
Dots  and  cot  out  a  few  poundi  of  chips  with 
e,  putting  them  in  an  earthen  water-pot  till  it 
lull  to  the  neck.  I  then  nearly  filled  toe 
1  with  water,  and  let  it  to  boil  very  .lowly 
of  itickt  for  some  hours.  I  then  poured 
ot  liquor  into  another  pot,  refilling  with  fr 
,  and  repeated  the  proem  two  or  three  tin 
l  resulted  in  the  extraction  of  a  thick,  heavy 
""    ''"•"•is  which  It  was  put  on  the  tii 


>  further 
:»anorati 
.of  the 


■  els 


t  Of    , 


Of  till! 

[jlllliKl 


lufaci 


a    reticular    process.     It  i°   a   light 

ned  of    minute    silky,  yellow  needles 

d  of  amel],  excessively  bitter,  little  soluhh 
Id  water,  but  hot  water  dissolves  it  freely 
le  alio  in  alcohol,  insoluble  in  ether.  I 
30  alkaline  or  acid  properties ;  is  renderoi 
.  by  sulphuric,  red  by  tannic,  and  is  pre 
ited    by  gallic    acid.     In  alkaline   solution. 

ation  with  acid*.  "  Berberite  "  ia  prccipltatei 
its  solutions  by  corrosive  sublimate  nitrati 
ver,  tartar  emetic,  and  many  other  metslli, 
but  not  by  acetate  or  sub-acetate  of  lead.  I< 
y  easily  destroyed  by  a  Umperatnre  not  mucl 
ding  that  of  boiling  water.  On  analyaii 
bents  "is  found  to  contain  ai'ita  I,  oarbor 
ydrogen  IM,  oxygen  Ii  atoms.  The  trials  in 
«d  on  the  medicinal  virtues  of  Jtnsot  led  ti 
satisfactory  results.     The  bark  of   Bcrberii 

!  then  ill.  Hnohner  foundten-grain'aoBes  of 
btritc  "  tuoic  of  considerable  merit.  Lastly. 
ntense  bitterness  of  this  principle,  and  iti 
mg  "azote"  in  ultimate  analysis  led  to  iti 
lyuient  in  the  treatment  of  periodical  fevers 
rburg'a  Fever  Drops"  (a  very  expensive 
it  medicine)  is  said  to  contain  a  large  per- 
ge   of  "Berherite,"   to  which  probably    tha 


u  of  t    .  . 

have  known  tropical  fever  cases, 
pe,  subdued  by  tbe  little  bottle, 
uwtonly.  More  than  thirty  years 
elliug    in  the  Himalayas  with  a 


welling    in  the  Hi 


by  the  lung  soa  voyages  to  and  fro.  We  wi 
•ring  a    hut  and  picturesque  valley   in   i 
it  sunshine  when  my  companion  said  ha  co: 
i  further,  and  laid  himself  down  with  a  pallid 
.0(1  shivering  body  under  a  tree,  exhibiting  all 
ymptoma  of  an  attack  by  the  lurking  enemy. 


.  There  was  a  sparkling  rivulet  and  a  shall 
icss  u£  llerbens  arisUta  for  our  consoh 
d  druggist's  store.      With  my  pocket-knife 


1.    It] 

leas  than  an  hour  the  draught  acted 

durifie,  and  we  managed  by  alow  lie 

destination  at  sunset. 

sot  is 

est  given  as  a  febrifuge  in  half-drach 

ed  through  water,  and  repeated  thrice 

equently,  daily.     It  occasions  a  feali 

reeabl 

warmth  at  the  epigastrium,  increas 

tite,   [ 

omotes   digestion,  and  acta  as  a  vei 

ertain  aperient.  The  skin  is  invariab 

t  duri 

mplicated  with  spleen)  tl 


nemo   i 


i    Kus 


age  within 


eight  c. 


The  case* "of  com! 

idian  turaeuf  ully  treated  ware  to  numarona 
they  were  not  recorded.  In  no  instance  was 
-ache  or  constipation  produced,  but  Kueot  was 
d  to  exasperate  tho  symptumt  of  chronic 
itery  and  hepatitis    when  complicated  with 


Boa. 


LATHS     3HATTBRS. 


ss  not  appear  to  me  to  ba  at  alia 
I  have  no  doubt  that  many  of  your  readers 


can  refer  to  the  diagrams  which  appeared  in  former 
numbers  of  the  ENGLISH  Mechanic,  I  may  be 
permitted  to  stats  my  objections.  This  I  do  with 
the  object  of  gaining  information,  not  of  finding 
fault  with  a  contrivance  which  may  ba  very  exoe£ 
lent.  If  any  mechanical  reader  who  lives  in  Bir- 
mingham eonld  get  a  poep  nt  tha  geir  in  actual 
operation  it  would  ba  far  mora  satisfactory  than 

The  shape  of  the  teeth  in  both  the  wheals  ia  thi 
first  tbing  that  atrikaa  mi  as  being  wrong.  They 
are  really  not  teeth  at  all,  but  simple  waves,  and  it 
appears  to  ma  that  power  would  be  greatly  wasted 
by  such  teeth.  Tha  eccentric  marked  J,  * 
ravolves  in  tha  inner  wheel,  would  also  oai 
great  deal  of  friction.  In  my  lathe,  whose  mandrel 
is  ijin.  in  diameter,  that  eccentric  would  be  S,lr). 
at  least,  and  such  an  eccentric  grinding  round  with 
tbe  velocity  of  the  quick  pulley  would  canse  '~~ 
tion  terrible  to  contemplate  in  a  tiin.  foot-] 
The  system  of  arms  rushing  up  and  down,  I 


.used  by  tha  rocking  of 
would  Dot  have  any  injurious  effect  in  --■ 

I  do  not  criticise  this  system  with 
motive,  and  I  would  be  very  glad  indeed  if  my 
objections  arc  found  to  be  groundless,  as  I  could 
then  fit  it  to  my  lathe. 

In  this  month's  Amateur  1 1  or*  "F.A.M."  has 
kindly  copied  fur  my  edification  an  extract  f rut 
Holt7.apM.-l,    Vol.    IV.    p.     113,    which  describe 

from  the  objections  against  Jcwshury's,  but  i 
would  have  nearly  as  much  rattle  aa  the  ordinar 
kind.  Perhaps  some  of  our  readers  have  seen  thi 
kind,  and  can  speak  of  its  merits. 

Ia  there  not  a  vertical  slide  which  can  be  fixe 
to  the  slide- rest  of  any  lath  a,  and  is  useful   fc 
milling,  ic,  ?     I  im  sure  1  have  heard  of  such  ; 
but    my    query    some    weeks   ago    met  with 
response. 

I'd 


new  lathe  for  wood,  I  propose  making  a  new  1 
stock.  I  would  like  very  much  to  hare  opinion  of 
some  of  ynur  rsaders  as  to  the  best  form  in  cast- 
there  should  be  a  small  flywheel  on  the  mandrel, 
as  there  is  in  fret  machines  and  soma  lathes. 

J.  L.  D. 

THS  FBONT-SLIDB  LATHE. 

[21)089.] — I  have  read  from  time  to  timo  the 
letters  which  have  appeared  in  your  paper  nn  the 
friint-sliile  lathe,  and  think  that  perhsps  my  ex- 
perience on  this  subject  may  be  of  interest  to  your 
readers.  1  have  now  bad  in  my  possession  forover 
a  year  a  :i,in.  fruiit-hli.ie  lathe,  the  slide-rest  of 
which  has  a  vtrtical  slide,  and  the  conclusion  1 
have  come  to  after  doing  work  of  all  kinds  on  it 
is,  that  this  is  by  far  the  best  form  of  laths  for  a 
skilled  amateur. 

The  time  and  trouble  saved  by  being  able  to 
slide  the  rest  out  of  the  way  beyond  the  tail  centre 

what  I  like  h*»t  ol  all  is  the  vertical  slide.  'This 
arrangement  does  away  with  tha  nuisance  of  pack- 
ing up  tools,  and  by  its  use  one  ia  enabled  to  set 
tbe  cutting  edge  (far  more  accurately  tban  by 
packing]  to  exactly  the  right  height,  and  this  in  an 
instant,  simply  by  turning  a  small  handle. 

It  is  necessary  that  such  a  lathe  as  I  urn  speak- 
ing of  should  ba  made  by  a  first-rate  maker,  us  all 
tbe  slides  must  be  very  carefully  fitted,  for  I  can 
imagine  that,  if  badly  made,  the  vertical  slide 
might  be  a  cause  of  ''chattering'1;  but  I  have 
turned  up  in  my  lathe  work  aa  large  as  it  will  take 

I  think  that  any  skilled  amateur  who  uses  a  slide- 
test  with  a  vertical  slide  will  never  willingly  go 
back  to  the  old  form. 

While  I  am  writing  to  you  I  should  like  to  aay 
a  word  about  the  American  (Whitcomb  Watch 
Co. "a  bench  lathe)  split  chucks. 

Sumo  time  ago,  if  I  remember  aright,  they  were 
characterised  in  your  paper  aa  "toys."  This  they 
certainly  are  not:  thay  are  thoroughly  practical, 
useful  tools,  and  hold  the  work  very  tightly,  abso- 
lutely truly,  and  do  not  damage  it. 

Notogaden. 

ABBBBATIONB  OF  ntlBKORfJ. 


not  make  tha  assumption  ha  attributes  to  me, 
he  deduction  he  supposes,  either.  Hy  state- 
ment is  the  one  he  says  is  correct  and  easy  to  prove 
—that  B1  B"  =  -1  F1  F".  Thar*  is  no  difference 
betwixt  tl*  hare. 

Bnt  I  beg  to  paint  out  that  B'  B'  ia  not  tha  dis- 
placement of  the  normal !  it  ia  the  displacement  of 
>7  incident  on  C  from  B1  and  tha  normal  bisects 
le  angle  at  C,    I  had  supposed  the  incident  rsy  to 


ba  unaltered  ia  direction  In  each  case,  and  that  to 

Sroduea  the  focal  displacement  of  parallel  ray  re- 
acted from  element  C  to  F1,  we  had  to  rotate 
element  C  T.  Then  tha  reflected  beam  would 
move  4".  Now  I  sea  no  escape  from  the  conclusion 
that  ray  incident  from  B',  instead  of  returning  to 
B',  will  now  make  an  angle  at  C  of  4'  also,  and 
thus  return  to  B1.  Neither  do  I  see  how  the 
angular  motion  of  the  normal  can  be  other  than 
identical  with  tha  angular  motion  of  the  revolving 
mirror,  and,  therefore,  in  each  case  half  that  of  the 
reflected  beam.  I  have  to  thank  him  fur  reference 
to  previous  volumes.  I  have  already  read  them. 
I  need  not  discuss  hia  additions  to  my  construction, 
since  they  do  not  affect  above  at  all. 

Edwin  Holme*. 

OUBVATUBB   OF   IMAGE    BY    PHIS  It 
SEXTANT  QLAB8BB. 
[JliWi.1— WOCUl    "A    Fallow    of  tha    Itojal 

Astronomical  Society"  kindly  explain  why  the 
image  Been  through  a  prism  when  looking  at  a 
window- bar  parallel  to  the  refracting  edge  of  the 
prism  ie  strongly  curved,  with  its  convexity 
towards  the  baas  of  tbe  prism  ? 

2.  In  the  sextant  the  horizon-glass  extends 
upwards,  beyond  its  silvered  portion,  and  tbe  direct 
object  ha*  to  ba  viewed  through  the  transparent 
portion  of  the  horizon -glass.  Is  there  any  practical 
reason  why  this  transparent  puition  should  not  be 
out  off,  so  thst  the  one  object  could  lie  viewed 
directly  over  tha  silvered  rmrti.m  of  the  horizon- 
glass,  while  the  image  of  the  other  object  would 
be  Been  by  its  aide  after  two  reflections  '! 

3.  In  both  the  index  and  horizon-glasses  of  the 
sextant  the  reflected    objuct    has    its    definition 


impaired  by 

reflections 

t  the 

wo  surfaces  of  each 

s  of  the  sextant  in 

which  black 

index  and  h 

-liLiiea  truly  flatted 

and  highly  polished  wo 
rive  sharper  images,  w 

Id  r, 
bile  il 

eat  abundantly  and 
ing  away  with  the 

nterpu 

ing    the    coloured 

4.  With  v 

lectors  of  speculum 

metal    or    f 

well   at  sharper 

images.     Is   it  not 

M&iible  to  improve  the 

sextant  in   some  of  these 

"Vt"  occurs 

to  me  tha 

by 

be  use  of    various 

small  lathe-chucks 

n  tnbulures 

ndex 

are  fixed— ao 

might  be  mads.    In 

that  ease,  wl 

en  taking  a 

the  black-glass  reflector 

might  be  inserted,  and  mi 

shades  except  those  in 

aebef 

re  the  ocular  would 

be  needed. 

tha  metal  or  face- 

silvered  glass  mirrors 

mi^-lit 

be  inserted,  and  a 

variety  of  m 

rrors like  s 

neks  might  ba  part 

of  the  furni 

ihinga  of  t 

.ant.     The  iace-sil- 

vered  mirror 

might  easily   Ii 

resilvered  if  Ihey 

injured  or  blacken 
aiiver  if.  exposed  to  sulpuu rising  iuuucudh. 

difficulty  in  making  the  interchange  able  mirrors 
St  accurately.  Five  chucks  in  tha  tubular  mandrel 
uf  a  delicate  lathe  may  be  made  to  centre  and 
place  themselves  with  extreme  accuracy. 

M.  O.  H. 

DOBS  THI    MIXTURE    OF    BLUB     AND 
YELLOW       LIGHT       MAXB      GREEN 
LIGHT  P 
[2!»0i>2.]— Youb  readers  are  aware  that,  chiefly 


world  has  given  up  or 
modified  Sir  David  lirewster'a  old  theory  of 
primary    colour-corn binationa,  but  on  apparently 

Helmholtz'a  aimple  and  beautiful  experiment 
Was  the  placing  a  half-ail  vered  bit  of  glass  In  such 
a  position  that  a  blue  wafer  seen  through  the  un 
silvered  part,  mingled  its  colour  with  that  of  a 
yellow  wafer  reflected  from  the  mirrored  moiety 
of  the  glass,  in  the  observer's  eye,  when  the 
resulting  colour  is  certainly  not  graan.  Tha  flaw 
in  thia  will  ba  presently  shown. 

At  the  1861  meeting  of  the  British  Association 
in  York,  tbe  President,  Sir  John  Lubbock,  stated 
in  his  address  that  it  waa  now  definitely  settled  in 
science  that,  although  a  mixture  of  blue  and  yellow 
pigments  produced  a  green  colour,  on  account  of 
the  impossibility  of  obtaining  pure  colours  in  that 
way,  it  was  quits  a  different  matter  whan  we  cam* 
to  manipulate  with  coloured  light.  Having  taken 
a  blowpipe,  and  aome  materials  with  ma  to  ths> 
York  meeting,  1  wrote  to  Sir  John  next  day,  and 
offered  to  show  him  that  ataoamite,  or  chloride  of 
copper,  which  yields  a  very  pure  blue  light  when 
basted  before  the  blowpipe,  will,  if  intimately 
mixed  with  a  very  small  proportion  of  any  sodium 
salt  (which  gives  yellow  when  heated  by  itself) 
and  treated  B  B,  affords  a  perfect  green  light. 

Sir  John  politely  replied  that  tbe  subject  w 
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irmng  1 


the  more  simple  optic_  __ 
M  with  a  prism,  Ac.    On  I 

lowed  Sir  John  a  advice  by 

■un-iays  with  a  lens  upon  the  face  of  a  prism,  in 
the  hop*  that  the  ordinary  coloured  solar  spectrum 
would  be  strengthened  in  this  way,  and  a  distinct 
green  shown  in  (he  spot  where  the  bine  converges 
with  tin  yellow. 

Yon  may  imagine  my  astonishment  on  perceiving 
the  intense  white  light  of  the  concentrated  solar 
pencil  of  rays   


it  through  the  prism.  I  then  procured 
jf  oryetal  paper-weights  of  different  thi 
and  found  that  the  intensity  of  the  green  light 


t  thicknesses, 


thus  produced  was  strictly  proportional  to  the  mass 
of  glass,  through  which  the  fooussed  rays  were  made 
to  pass;  sad  that,  as  the  green  beam  was  a  direct 
prolongation  of  the  solar  beam  into  the  mass,  the 
green  colour  of  the  former  could  not  be  the  effect 
of  refraction  or  dispersion.  When  the  sun's  rays 
-were  fooussed  on  a  thin  plate  of  glass,  there  wee  no 
apparent  ohange  of  colour,  the  solar  pencil  passing 
through  unchanged. 

Thinking  over  these  results,  it  seemed  to  me 
that  on  Sir  David  Brewster's  theory  of  the  primary 
■colours  being  red,  bine,  and  yellow,  the  red  rays  of 
■a  concentrated  beam  of  solar  light  must  be  absorbed 
ly  colourless  or  blue  glass  of  a  certain  thickness,  for 
I  produced  precisely  the  same  effect  (the  green 
beam)  by  employing  a  block  of  bine  tinted  gli" 


ha  reproduction  is  a  mere  streak,  possibly  the  last 
Weight  ray  of  the  xigssg  Hush.  In  taking  a  cannon- 
>all  in  motion— al though  the  velocity  u  not  to  be 
ompared,  and,  of  course,  it  is  a  non-lumiuons  body 
—it  is  nccsissry  to  follow  the  ball,  for  an  instant, 
with  the  earners  suspended,  before  a  definite  outline 
"  i  obtained.  I  can  understand  the  discharge 
from  a  Wims hurst  machine  appearing  as  an  almost 
irallel  ray':  bnt  not  ao  with  the  discharge  during 
thunderstorm. 
High-street,  Acton.  H.  Urquhart. 


[•21)094.]—  SevGHAL  communications  appeared 
i  your  last  issue  (No.  1,218)  an  the  common  house 
y,  and  a  query  (tiaflciT)  respecting  fleas  in  carpets 


satisfactory,  and  having  made 
'■■    pest  I  venture  the  followii 

mon  house-fly  (Mosoa  domeaviuaj  m  .uuu  u.iui- 

at  this  period  of  the  year,  may  be  found  in 

numbers  in  gardens,  and  in  near  proximity  to 

closets  and  the  like   necessary  offices,  especially 

is— in  fact,  any  where,  if  moist  decay- 


To  prove  I 


made  the   following  experi- 


1.  I  fastened  with  Canada  balsam 
■of  glass  tinted  oanary-yellow  (whiol 
(if  our  ae,  the  property  of  obstructing  the 
blue  rays)  on  the  surface  of  one  of  the  colourless 
blocks  of  glass,  and  foenssed  the  solar  rays  upon  it, 
when  the  resulting  beam  produced  In  the  vitreous 

2.  I  took  a  thick  plate  of  about  b  millimetres)  of 
■violet-coloured  glass  (I  oould  not  procure  any  rad 
glass  that  thickness),  and  another  plate  the  thick- 


a  sheet  of  white    pi 
The  spot  of  light  appearing  under  tbe  thin  gift 
upon  the  paper,  was  precisely  tbe  same  colour  i 
the  glass — namely,  violet — the  spot  appearing  und. 
the  thick  glass  was  nearly  bins. 

On  focussing  the  solar  rays  upon  transparent, 
colourless,  or  bine  blocks  of  glass,  I  noticed  I' 
bubbles  or  flaws  aU  along  the  path  of  the  gi 

produced  had  the  property  of  brilliantly  r* 
*-  -iflected  light 


fleeting  tbe  solar  rays,  and  that  th< 
tins  produced  was  invariably  whiti 

This  would  account  for  the  fail 
green  light  by  means  of  Helmbolti' 

I  published  an  account  of  these  experiments  at 
the  time  in  Kaoaltlgi,  with  the  result  of  calling 
forth  some  rather  vulgar  "chaffing"  remarks  (al 
that  time  permitted  by  the  editor  of  that  paper] 
to  the  effect  that  "the  gallant  colonel's  Venetian 
blinds  were  probably  green,  which  accounted  foi 
tbe  'green  beam  '  of  light  in  bis  glass,"  <&c,J;o. 

On  showing  the  green  beam  afterwards  to  Prof 
Stokes,  P.R.S.,  in  one  of  the  rooms  of  the  Roya! 
Society,  when  it  (the  green  beam)  was  panel 
through  ■  square  block  of  transparent,  colonrlci 


2  about  el 


bably  s 


;  but  1  so 


washed  with  the  same  floid,  and  allow  a*  1m 
whatever  to  remain  in  oravlcos.  Bnuhini  areas 
ith  benzine  would  be  of  use.  Jttk. 

VEGETARIANS   AND   BVOLTTHM. 

[29095.]— THE  letti 


that 


ngthesi 


t  ott 


i  of  the 


□ss-fly  s 
"reir 


table 


•  font 


putrefying  vegetable  refuse  the  beautifully- winged 

This  laying  is  repeated  several  times  in  a  season. 
I  had  a  captive  that  laid  472  eggs  in  some  decay- 
ing horse-dung  (nnder  a  large  glass  globe  with  a 
piece  of  sugar  for  food)  last  summer.  In  about 
three  days  these  hatch,  and  the  maggots  eat  up  the 
decaying   vegetable  matter    in   which    thi 


logical  trap  haasl 
itber "of  "  those  puniest  which  seem  isselajk' 
Permit  me  to  remeA,  then,  that  it  a  fsr  seks, 
from  being  "an  obvious  conclusion  that,  bawel 
the  tseth  and  intestines  of  roan  are  uehitr  Ssjsj 
of  the  lion  or  the  ox,  therefore,  he  should  Mb 
food  of  both  those  animale:  or,  in  fact,  that taasr 
snt  reason   from    structure  alone  Is  say 

orm.  "rhtaM  wbO  fa.il  to  see  ttutosskl 
argument  by  applying  it  to  seotosjst 
instances.  Thus,  because  man  in  statute  Is  ■» 
way  between  a  giant  and  a  dwarf,  therefore,  *h» 
be  clothes  himself,  it  should  obviously  be  rAta 
garments  of  both!  There  ie  little  ddersaj  a 
perceiving  in  that  instance  that  the  argumest  ■« 
faulty  as  tbe  conclusion  is  grotesque,  ootvsl 
peonliarities  of  atraotnre  in  man  j»e»» 
anything  at  all,  they  would  certainly  steak 
indicate  that  he  would  hardly  deal  saiafaOsraj 
with  the  food  of  either  the  ruminant  or  a* 
carnivore,  but  would  require,  or  at  least  do  Mia; 


s  plaosd  w 


Bees 


issumea  a  barrel-ahaped  ohrysalid  form  (to  be 
found  in  great  numbers  floating  on  the  edges  of 
— 'near  to  or  flowing  from  dung-heaps),  fr — 

i  in  a  varying  number  of  J — 
temperature,  the  perfi 


Then 


I  of  t 


.fly, 


oordm    to 
i  smaller  one 


aentation  of  the  ultra-violet  rays  di 
which  he  has  termed  "  fluorescent 
convinced  the  professor  that  this  o 
case  by  the  simple  expedient  of  atli 
the  tail  of  his  black  coat  nnder  t 
when  the  green  beam  immediately 
bum  a  hole  in  it,  showing  that  ll 
aibly  be  due  to  fluorescence,  whic 


Belgium,  2nd  August.  W.  A.  Boas. 

P.a-In  the  smoking-room  of  Berry's  Hotel: 

tains  caused  the   yellow  flames  in  the  fireplace 
seem  quite  green. — W.  A.  B. 

SEEING  WHAT  DOBS  NOT  EXIST. 
[23093.]— Although  the  human  eye  is  by  no 
means  a  perfect  or  complete  organ,  optically 
speaking,  yet  I  fail  to  understand  how  it  is  that 
flashes  of  lightning  which  appear  decidedly  rigzag 
to  our  sense  of  vision  can  be,  practically  speaking, 
parallel,  eilher  vertically  or  otherwise.  The  con- 
ventional flashes  of  lightning,  as  represented  by 
our  artists,  are  decidedly  as  lightning  is  seen  by 
the  naked  eye.  There  is  no  media  intervening  the 
space  from  the  observer  to  the  lightning,  which 
wonld  cause  (by  refraction  or  otherwise)  a  straight 
ray  of  light  to  appear  in  its  angular  nigzag  form 
that  I  urn  aware  of,  Hence,  will  "F.1LA.S." 
kindly  express  his  opinion  as  to  the  cause?  Also 
whether  these  phutograpbs  and  data  of  the 
Thunderstorm  Committee  can  be  accepted  as  right 

My  opinion    in,   that  with  the 

with  which  lighlai 


(Musca  domestics  i 

-  '  .  a  common  error  that  this  smaller  fly  is 

the  same,  only  in   a  younger  stage.     Ini 

full  grown  when  they  emerge  from  the  c 

i  form,  and  do  not  grow  in  siie  afterwi 

:  principally  to  our  surrounding*,  and  hav> 


single  female  fly  may 
■■"  million  offspring, 
is  very  large  produat 


ive  in  sheltered  crevices  the  winter 
ibject  for  a  dark-ground  slide  oa 
..ll^,l„.lvi:,ih-ilt,.a  and  winged  e 
rhey  sbonld  be  dipped  in  hot  water, 
latching,  which  spoils  to  some  eit 
if  the  case. 

The  Flea  (Pulex  irritant)  is  prod 
vhich  the  fen 


other  animals;  or  to  the  wool  in  blankets,  rogs, 
carpets,  or  other  similar  furniture.  They  lay  ten 
or  twelve  a  day  for  several  days  in  succession,  and 
they  arc  batched  in  the  same  order  lite  or  six  dayi 
after  being  laid.  From  the  eggs  curne  little  whitish 
maggots  with  annular  divisions,  covered  thinly 
with  lung  hairs  and  do  feet.  They  adhere  closely 
to  the  body  of  the  animal  or  substance  on  which 
they  were  produced,  and  feed  upon  the  scurfy  ex- 
cretion o£  the  skin,  the  downy  parta  of  linen  oi 
rloas  of  any  kind.  They  are  about  tin.  in  length, 
very  lively,  and  active.  When  alarmed,  they  roll 
theini  '      " 


,3; 


iLtl-t.  i- 


s  little 


mght  u 


In 


iy  eat  With  great  vurairily 
eleven  nays  irurn  being  hatched  they  kav 
eating,  and  lie  as  though  they  were  dying ;  b 
viewed  with  a  micruscopc  they  will  be  fonnd 
weaving  a  silken  covering  around  them,  iu  which 
they  change  to  the  ohrysalid  form.  They  continue 
fur  nine  days  in  thia  form,  first  white,  and  by 
degrees  darkening  as  Ihey  acquire  firmness  and 
strength.  They  now  appear  like  perfect  fleas,  hut 
have  on  motion.  As  soon  as  they  issue  fro-  "~' 
hag,  they  become  perfect  fleas,   and   leap 

tion  "  in  query  GoUdJ  1  suspect  are  these  eg 
chrytalids.  if  he  would  kindly  send  me 
with  the  fl.es  swept  from  bis  carpets  in  i 
box  through  the  Editor,  1  will  determine  ft 
Alibis  carpets  and  rugs  should  be  remove 
submerged  in  water  with  a  quantity  of  an 


aemiitive  plait— although  it  is  exceedingly  rapid    in  the  qduB  air  and  kept  there.       The  floors  and 
with  atlf-luainoas  bodies — to  represent  u  definite)  turaitore  in,  t\ie  mean  lime  tVusiiLi  bo  frequently 


nbyni 


of  bow  prone  thi  SB 
irenoea  to  tbe  saws'! 

«   in  accurst*  is  that 
or  when  they  aaelesi 


mtion   that   I 
arting  poinl 


i    vegetarians 


oae   as  a  sort  a 


$hat* 

letu?     If  they 

ill  be  entitled  to  gratitude   for  having  be* 

nsers  in  a  better  way  ;   while  if  they  fan,i_ 

iwledge  still  results   from  tbeir  rash  eatsrpda, 

1  as  they  do  tbe  suffering,  while  the  rastlosrsL 

vould  be  ungracious  even  then  to  oosspkeisj 

..jm;  while,  in  the  interim,  to  bring. 

illogicality  against  people  who  are  an 

doubtful   matter   to    the    only    logical 

ipabla  of  wonld  be  comical   if  it  we 

anal  and  unjust.       Whether   success 

ill  ultimately  orown  this   attempt  to 

>nd*  of  cuBtom,  which  iu  diet,  as  in  other rsaflsl 

ake  slaves  of  nt  all,  I  do  not   venture  to  wet 

ne  thing,  however,  may  be  asserted.    Sawl 

md-reformers    at    length    dei 

aughler-buuse  is  not  an  indis 

ir  civilisation,  thev  will    relieve  ss 

_  otn  a  load  of  disgust  which  the  present  >*■ 

fSOppljlag  our  tables  not  infrequently  ers* 

:-    generally    pooh-poohed  ss  "■ 

i  so  long  as  the  moral  sestisssj 

e  background  by  a  real  or  torea 

necessity,  they  have  naturally  no  inflosnw  n* 

fusMtlnnol  tle'sh-esting.     Butonly  let  the bsbbsII 

-     — I    I    suppose    almost    everyone  vbb 

■cifie  the  question  in  the  nepCWS 

ids  alone.     And  now  just  s  wunioisj 

paragraph  of  '-Gar 


Whet 


■of  one 


nt  lilierty  to  gstber  those  supposed  inteniixansi 
nine-tenths  of  the  world's   inhabitants  bariM 


clod* 


*rt., 


irried  out,  ot 

vactly  of  tbe  opposite  cbaract 

-umed.     Taken    all    

tioism  of  Dr.   B.   W,  Bi.hardMan 

em  a  particulsrlt  sisl 

ii  uia  doctor  and  hie  confreres  dc  M  w 

ictual   demolition,    "the    crsii,'   at  a  I 

i  likely  to  apread.  W  1. 1 


e  vegetarians  does  n 


Cold  Solder. — According  to  Li  >!-■,',■■-•!>■*■ 
illny  nseful  when  metala  are  to  be  soldsrto  ictesat 
it  a  low  temperature  can  be  mad*  si  Ml."* 
Jopper  in  a  line  state  of  division  iiob'^iastsy 
irecipitattm  with  xino  from  a  ioluii.-c  cisoh**". 
jf  copper.  From  twenty  to  thiriy  psrtsafi" 
iccording  to  the  hardness  required,  are  rsTiftia* 


sulphurio  sold,  to  which  ie  finally  sAW*"*? 
part*  of  mercury,  and  the  whole  iritSTU***1 
the  pestle.  The  amalgam  thai  formed  is  0^1*^1 
washed  with  water  to  remore  the  salptsnrMj 
after  which  it  ia  left  untouched  for  ca»  t**?.'i 
twelve  hours,  at  the  end  of  which  itlshsriMPI 
to  ecru tcb  lead.  To  nasi  the  alloy  A»  «**"*»■  I 
is  warmed  till  it  bu  about  the 
and  in  this  state  it  is  applied  to 
it  adhere)  very  firmly  on  eeoiiq 


the  salptintsssl,j 
ied  for  m»"  *•? L: 
AUstssadsMsfH 

thsjeisl,-***! 


■jjBjJMj  MBOHAWO  AMD  WOULD  OF  gOIBMOTi  Mo.  M20. 


wmon  piece  ana  wneis  u  ub  ujm  ui  uxbbb 
wed  7  Whet  thickness  ?  Could  he  give  the 
loot  filing?  Thil  is  not  given  in  the  diagram. 
The  urbane  u«  to  be  Jin.  apart,  but  the 
I  lia,  Are  the  nerbont  together  then  ?  How 
i  he  oonneot  Dp  the  oalli  ?  I  don't  nndentuid 
it  he  menu  by  ■  eaweut  between  the  Z  and  C, 
X.  Y.  Z. 


nil  depends  upon  the  profit  tbe  builder  oonsidei 
remnnerative.  I  append  ■  specification  for  m  tw. 
T"""»'  end  pedel  organ  suitabla  for  the  purposes 
b*  named;— 

Geeat  Orqav  (CC  to  G1,  66  Notes). 

Notes, 

1  Open  diapaeon  metal,  seven  loweet  wood    66 

2  Dulciana  metal,  wood  bass ofi 

3  Harmonic  fate  wood  end  metal  00 

Swell. 


S     Gatnba,  bale  from  4 


Couplers. 

7  Octave  swell  I    9    Swell  to  Pedal 

8  Swell  to  Great         |   ID    Great  to  Pedal 
It  will  be  seen  from  the  above  that  the  swell  hss 
great 'advantage!,  being  supplied 


out  would  be.  of  count,  atainad  wood ; 
ihoald  be  of  the  highest  quality  for  that 


id)  theai 


lyfort 

wji,  Robin  son 

rerof 
letter 


[65961.]— Infinite   Series.— In    my  i 
laat  week  I  find  that  in  the  formula  (2) 
H,  denoting  the  turn  of  the  series,  hae  been 
dentally  misplaced  in  printing,  and  appean 
factor  of  the  right  member  of  tbe  e  quality. 
Only  corrtatign  required  is  to  transpose  S  from  the 
light  to  the  left  of  the  sign  of  equality. 

Charing,  Kent.  J.  II.  C. 

[65961.]— Infinite  Seriaa.— The  law  of  tin 
series  being  that  each  term  is  to  be  equal  to  tbi 
mm  of  the  two  previous  terms,  it  mutt  take  the 


+  6,  -  8,  H 


1,3,3,3 


extending  to  infinity  in  both  direction*,  the  terms 
to  the  left  of  xero  being  alternately  positive  and 
negative.  To  find  an  expression  for  the  general 
term.  I  will  adopt  Todhunter's  method  (see  his 
Algebra,  Chap.  XLIX.)  This  particular  oase  is, 
however,  not  given  there.  The  terms  of  the 
series  are  derived  by  dividing  1  by  I  —  «  —  B1 
by  common  division,  and  then  making  x  m  1.  Now 
the  expression !. .  oan  be  divided  into  two 


"(-4-')("+J4-) 

This  can  tbe  divided  into   two   fractions  by  the 
method  explained   In   Art.   647.     Thus  putting 

l_a-a'        v'o   l  a  + 


- 1  +  - 


We  oan  now  nuke  *  =  1,  and  the  general  term  will 
be— 

Clear  of  fraotiuns,  remembering  that  a  x  o  --.  .. 
then  replace  mine,  of  a  and  b,  tbns  tbe  gaiinral 
Urmwfllbe— 

The  factor  (-1 J n  —  *  is  to  show  that  the  second 
term  is  positive  or  negative,  according  to  whether 
h  fs  odd  or  even.  This  will  give  the 
value  of  any  term  for  a  given  Tains  L_  — 
If  n  as  0,  the  formula  gives  0;  if  n  e.  1  it  will 
give;  I ;  if  "  =  2,  it  will  again  give  1 ;  so  there  arc 
two  l's  in  the  series,  as  shown  above.  Now,  as  re- 
gards tbe  aeries  1,  1,  j,  £c,  the  general  term  will  be 
nude  up  of  the  general  expression  given  above  for 
:,  and  the  asms  for  denominator,  but 
t  lot  n.  Now  tbe  second  term  is  a 
;oons#qn«nt]y,for  very  Urge  ralne* 


rf  %  it  disappears  altogether,  and  the  general  ex- 
pression will,  therefore,  reduce   to    (V£  +   l\ 

-  (^  ±  ?V  +  or  -J—  ■  Multiplynume- 
rator  and  denominator  by  ^5  —  I,  and  the  limit 
which  the  terms  eventually  approach  is  »  ».  ~  _] 

It  is  curious  that  this  is  the  oosine  of  tbe 
"  Euclidean  angle,"  as  "  E.  L.  G."  calls  it.  Itisths 
cosine  of  the  angle  that  the  aidea  of  tbe  Great 
Pyramid  make  witb  tbe  plane  of  tbe  base. 

Bath.  M.I.C.E. 

[65963.]— Manchester  Dynamo  —  Bdlaon 
Pattern.— To  MH.  BOTTONE.— The  sketch  sent 
last  week  represents  neither  Manchester  dynamo 
nor  Gramme  pattern.  I  annex  sketch  of  a  real 
Edison  dynamo  of  the  latest  pattern.     Referring 


window  each  indicating  a  different  kind  ci 
This  tells  slightly  against  their  ralne. 

Abthu 

[06969.]— Timbar  S»vrlnsr  Mid  Is 
marine;.— A  book  may  ba  had  on  woo 
machines,  in  which  there  is  a  little  infoi 
sawing,  published  by  Win.  Rider.  I  ( 
of  any  book  treating  on  sawing  and  h 
To  hammer  a  saw  in  a  scientific  menm 
skill  and  great  experience.  Thar*  are  n 
ing  the  country  who  call  themselves 
merer*;  bat  though  my  experience  is  it 
in  saw-hammering,  I  oan  harmnrr  a  saw 
most  of  them,  bat  would  not  pretei 
instruction*  on  the  hammering-  of  saws 
write  much  on  the  subject ;  bnt  the  gi 
would  be  theory,  and  not  practical  exrn 
would  advise  "  Sawyer  "  to  send  hi*  si 
maker  when  they  get  so  crippled  as  not 
to  do  good  work  with  them,  wber-  *■ 
them  done  b, 


j  by  men  who  have  learned 


e  of  the 

of  tbe  pole-pieces.  They  should  be  at  least 
.,.-.  in  diameter,  and  stand  in  tbe  centre  of  the 
pole-pieces  instead  of  quite  at  the  edge.  They 
should  be  Sin.  in  height,  and  the  top  yoke,  instead 
of  being  of  inch  stuff  only,  should  be  a  massive 
piece  of  wrought  iron  at  least  2in.  thick.  The 
armature  and  the  pole-pieces  should  both  be  about 
4in.  deep.  Ton  could  pot  about  41b.  of  No.  14 
Wire  on  the  armature  and  121b.  No.  22  on  the  field- 
magnets.  Connect  up  as  a  shunt  maobine.  By 
this  means  you  will  get  easily  from  16  to  30  volts, 
driving  from  1,000  to  2,000  revs,  per  minut-e,  with 
an  output  of  from  12  to  16  amperes,  which  will 
charge  your  sella  quickly  and  well.  Your  engine 
is,  I  am  afraid,  barely  powerful  enough  to  get  tbe 
best  effect*.     It  wonld  oonsume  1H.P. 

S.  BOTTOXE. 


art  of  ssw-hamm  erinR.  Saws  vary  frw 
put  aside  at  useless  when  the;  an 
crippled,  when,  with  a  little  care  in  p 
sharpening  of  the  taw,  it  may  be  mad* 
work.  To  see  a  saw  cutting  a  piacc  of 
doing  good  w"'-  :~  "-  ■ 


i  to  do  i- 


sr  thing. 


Ther 


[0597-1. 1-Mowin*  MjuAlnM.— Pi 
irst  condition  of  oasy  draught  is  to  hat* 
narp.  The  second  is  to  have  the  mi 
lied,  and  gears  greased  with  a  really  g 
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power,  this  would  be  equal  to  a  little  over  II  horse- 

— iwer.     Suppose  yon  allow  SO  per  omit.  Ion  la 

.j i  __. light  expert  to  get  B'6  L 


power.     So 


dm  no  inch  symbol.     The  oootext  rarely  li  u 
u  plain  h  a  pikestaff." 

A  Pupil  of  Chbystal'b. 


i   the   number  of 


[66017-1 — Dynamo. — Let  me  know  the  gauge 
end  weight  of  wire  on  the  armature,  and  then  I 
can  assist  yon.  Withouttheso  data  it  it  impossible 
to  answer  eatiafeotorily.  B.  Bottoxe. 

[66021.]— Hleotrloal  Xagnata.— The  power  of 
an  electro  magnet  depend!  on  the  two  oombinrJ  - 
or,  ea  electrician*  atate  it,  —  "~  ~  ■"■■- 
ampere  turns.  Suppose  w*  w 
aoft  Iron  bar  to  the  point  ef  lift  lib.,  , 
one  ampere  current  through  a  single  ooil, 
ba  able  to  gat  exactly  the  same  power  ir  we  sent 
,L  of  an  ampere  through  100  ooila  wonnd  round 
the  aama  bar.  S.  Botto.se. 

[66021.]- -Or«nn«.— The  able  slcctrioiens,  S. 
Bottone,  "Sigma,"  and  others,  whoae  generous 
contributions  constantly  adorn  the  pane  of  the 
"  B.  M.,"  are  moon  better  qualified  to  gin  Ton  the 
particulars  yon  raqnira  as  to  batteries  and  motor 
than  I  am.  At  the  aama  time,  I  ahall  ba  pleased 
to  render  yon  any  assistance  I  can  relative  to  the 
application  of  the  same  to  organ-blowing.  My 
opinion  is,  that  I  fear  yon  would  Sod  batteries  un- 
reliable and  far  too  expensive  for  the  purpose,  and 
would  auggaat  that  some  near  friendly  near  of 
ateam  power  would  for  a  trifling  amonnt  run  a 
dynamo  for  yon  to  charge  your  aooumulatora  as 
often  aa  found  necessary.  The  motor  described  in 
"  E.  M.,"  April  6th,  would  probably  be  large 
enough  for  y  our  purpose  if  properly  applied,  and 
it  would  not  present  mneh  difficulty  in  manufac- 
ture, especially  aa  I  observe  Mr.  Buttons  advertises 
to  supply  the  parts.  As  the  instance  I  mentioned 
ia,  I  believe,  the  first  absolutely  successful  appli- 
cation of  electricity  to  organ-blowing  in  this 
country — aa  a  permanent  installation — the  follow- 
ing particulars  may  interest : — The  current  ia  sup- 
plied by  a  dynamo  driven  by  steam  power,  and  is 
located  about  a  quarter  of  ■  mile  from  the  church. 
The  aooomulators  are  placed  in  the  church  tower, 
together  with  the  motor  and  specially  constructed 
blowina  apparatus.  The  motor  is  nominally  of 
one-half  hurse-powar,  and  when  at  full  (peed  muxes 
1,500  revolutions  per  minute.  The  current  can  be 
"switched  On"  either  through  a  resistance  or  full, 
according  to  the  organist's  requirements.  When 
OB  full  it  ia  not  possible  to  exhaust  the  wind  nnder 
the  moat  severe  legitimate  tests.  When  the 
bellows  are  fnll  the  current  ia  cut  oS  and  the 
motor  stops,  until  an  automatic  switch  completes 
the  circuit  again.  The  motor  and  blowing  appara- 
tus are  about  42ft.  from  the  bellows  of  organ,  bnt 
there  ia  not  the  slightest  unsteadiness,  the  supply 
being  perfectly  smouth,  I  sm  acquainted  with 
various  furms  of  machine-bluwing  by  water  and 

e,  bnt  this  is  by  far  the  most  satisfactory, 
,  and  luxurious  method.    I  ' 

>t  of  a 


[WH.T 

1st.  Wind 

wire,  say,  about  10  yards.  Wind  the  fields  with 
about  121b.  No.  30,  oonneoted  in  series  with  eaoh 
Other,  bnt  in  shunt  with  the  brushes.     By  this 


form  of  this  dynamo,  wbiob  haa  an  armature  only 
Si  by  1),  and  vet  the  P.M. 'a  form  an  Sin.  circle  on 
tup  of  2in.  F.M.'a.  I  can  only  say,  Wind  armature 
with  4or,.  No.  30  wire.  Put  61b.  No.  22  on  fields ; 
connect  up  aa  a  shunt  machine.  Yon  should  gat 
S  or  i  empcTss  at  20  volts  pressure,  against  an  outer 
resistance  of  about  G  ohm*.  B.  Bottone. 

[66037.]  —  Violin  Playing.  — Get  Berthold 
Toutse  book  on  the  violin  (price  2eJ  from  Novello, 
Ewer,  and  Co.  Felix  Holt. 

[66088.]— To  "  M.LO.E."— I  do  not  wish  to 
anticipate  the  answer  to   this  query   from   the 

f  roper  source,  but  only  to  mention  that,  as  one  of 
rof.  Rankine'a  first  pupils,  I  do  not  think  "  Stud. 
Inst.C-E."  will  have  any  difficulty  in  understand- 
ing Rankine's  formula  if  be  adds  to  what  ha  has 
already  studied  "Analytical  Trigonometry"  and 
the  "Differential  Caloulus."  As  to  the  use  of 
advanced  mathematics  to  a  civil  engineer,  it  is  vary 

5 rotable  they  may  never  be  called  into  play 
irectly,  bnt  aa  a  means  of  education  nothing 
could  be  better. 

Plymouth.  B.SC. 


an  Inch,  of  the  centre,  and  raoani  the  gbsMka 
tube,  yin  will  gat  a  fair  vfsnr  of  Jupiter's  Horn 
and  similar  easy  objects,  bat  nothing  rages.  Or. 
course,  if  the  lens  is  snbxomatJr,  it  would  sears 
very  much  higher  power  ;  bnt  its  short  tssaj 
rather  tells  the  other  way.  Abthh*  Kb. 

[66065.]— Sprlne;  Kotoar.— Tha  reanirsassst  h 
perpetual  motion,  and  therefore  iinpoesib1- 


tbink  that  thrr  higher  r 
use  to  a  young  civil  engi 


engineer  ;  at  any  rate  during 
n  the  Public  Works  Depert- 


ilway  work,  1  did  very  well  without 

il  I  returned  from  India 

I  took  np  the  Calculus, 

-->  — *  -,hat  it  all  meant. 

worked  patiantlj 

""lit  parts.    ' 

ihould  be 


out  of  mere  curiosity,  to  find  out  whi 

I  never  had  any  help  intbis,  but  worked  patiently 

through  Todhunter,  omitting  the  difficult  parts.    A 

young  engineer,  especially  in  Indi-    -' — "    L 

aurt  of  Jack  of   all  trades,    quick 

able  to  show  the  natives  bow  to  make  a  door  or  a 

staircase,  or  to  turn  out  a  kiln  of  brloks.    Ban- 

kinc  is  not  of  much  use  to  a  practical  man  ;  ever 


of  the  very  best  descripti  —  ,  __ _..   .. 

the  latter  may  be  judged  when  I  say  tbe  organ  has 
about  30  sounding  stops  [which  include  three  16ft. 
stops  on  tbe  pedal  snd  two  uu  the  manuals)  and 
can  be  fully  coupled.  J.  11.  M. 

[66030.1—  Silver  Solder.  —  "  Warwickshire 
Longshauks  "  will  find  lux.  sterling  silver  and  Joi. 
brass  the  right  proportion  and  colour. 

Southampton,  A.  B.  B. 

[66030.]— Sliver  Solder.— Why  not  get  some 
German-silver  solder  fur  your  silver  solder?  Do 
not  use  ordinary  brass  wire  for  making  up,  bnt 
good  pins,  dress  pins,  short  whites ;  equal  parts 
of  eaoh — i.e.,  silver  and  pins. 

Jack  of  All  Trades. 

[C60HO.]— Silver  Solder.— Hard  solder  is  made 
of  fonr  parts  line  silver  to  one  part  pure  copper. 
Soft  silver  solder  for  German  silver,  Arc,  is  made 
of  two  parte  fine  silver  to  uue  part  brass  wire  and  a 
little  arsenic.  Always  use  tine  ailver,  the  least 
touch  of  tin  or  any  other  soft  metal  would 
ruin  your  solder.  You  cm  nut  be  too  cleanly  or 
careful ;  use  plenty  of  borax  to  prevent  burning, 
which  spoils  the  colour  uf  any  silver  soldering. 
Tenpence  an  ounce  seems  a  tremendous  price  to 
pay  lor  flatting.  DEN*. 

[66030.]— Silver  Solder.— loc  fine  ailver,  (ox. 
brass  pins  (not  brass  wire),  the  pins  are  very 
■lightly  coated  with  tin,  which  helps  the  solder  to 
flow  easily.  Of  course  this  is  not  the  object  of 
tinning  the  pins.  Melt  the  fine  silver  first  see  it 
ia  wall  melted,  then  drop  in  brass  pins  ;  directly 
they  are  malted,  stir,  and  pour  into  mould.  If  the 
pins  were  put  in  before  the  silver  was  melted,  they 
would  burn,  and  the  solder  would  not  run  nicely. 
Coat  is  about  2s.  rid.  per  oz.  I  cannot  understand 
paying  lOd.  for  flatting  such  a  small  quantity  ;  3d. 
or  4d.  ought  to  be  tbe  outside.  H.  U.  Q, 

[66033.]— Hew  Algebraical  Bymbola.— To 
"F.  X.  8."— I  overlooked  this  qnery.  There  are 
two  dutt  in  my  copy  at  place  mentioned,  bnt  they 
an nuthhig — uulj  printer '»  error.     Prof.  Chrystal 


I  waa  artieled  to  Brunei,  and  getting  tired  of  office 
work,  I  asked  to  be  sent  to  Swindon  works  on  the 
CW.It.,  where  I  spent  a  couple  of  years  in  the 
shops;  this  training  I  found  useful.  Then  I  had 
aoounle  of  years  on  one  of  the  branohlinea  of  the 


.It. ;    and    during   all   these    years    I   hardly 
ied  a  mathematical  book,  and  yet  I  have  been 


■e  that  tl 


[66013.1-  ■ 


Graphic  method  of  solving  problems  is  more  in 
vogue  than  formerly,  and  1  think  that  this  should 
be  studied.  A  good  book  is  "Economics  of  Con- 
struction," by  K.  II.  Iiuw  (Spun  and  Co.);  also 
Stoueys  "Theory  of  Strains '(Longmans).  The 
latter,  however,  is  not  on  the  Graphic  method. 

llatb.  M.l.O.B. 

Phyaica,— You  will    find    what   you 
lot'a  "Physics." 

Plymouth.  Jl.Sc. 

[Oyul:j.]-Physdcn.-ConsultGanot's  "Physics," 
published  by  Longmans,  Green,  and  Co.  Also  get 
a  catalogue  of  physical  apparatus  from  Hutlera- 
head  and  Co.,  Exchange -street,  Manchester. 

J.  A.  HotiG. 

[60044.]— Painting:  Tape*.— Tako  equal  parts 
of  jupauners'  gold  size  and  raw  linseed  oil ;  good 
lamphlaok  is  preferable  to  white  lead  Or  spruce 
ochro.  These  colours,  being  elastic,  are  not  so 
likely  to  crack.  JACK  Oi'  All  T  HADES. 

[66015.]  — 100  Volt  Dynamo.— To  Mil. 
BolTONE  OH  Mil.  EAVES.—  Let  the  armature  he 
■Sin,  in  diameter  by  about  Kin.  deep.  Wind  it  with 
211b.  No.  10  dec.  Tbe  P.M.  cure  ihould  be  Sin. 
in  diameter  and  lain,  long,  wound  witb  401b.  No. 
18  connected  up  in  shunt  with  the  brushes.  It 
will  take  in  hone-power  to  drive  this  machine  at 
an  armature  speed  of  1,300  revi.  per  minute. 

S.   BOTTUNE. 

[660-16.]— Sleep.— Let   "B.   11.™    try    plugs  of 

[66018.] — Rouge). — Why  not  nse  turps,  benzo- 
line,  methylated  spirit*,  or  paraffin  oil  'f 

Jack  of  all  tbaues. 

[uOOIU.l— Fuinigatine;  Machine.— Make  a  fire 
in  a  small  devil,  and,  when  burnt  up,  charge  it 
with  auma  damp  straw  chalf :  then  drive  in  with 
your  machine.     I  do  not  think  anything  will  stand 

Jack  of  All  Trades. 

[6605?.] — Taleecope. — You  don't  say  whether 
your  4in.  object-glass  is  achromatic  or  not.  As- 
suming that  it  ia  not,  yon  should  get  a  simple  lens 
liu.  in  focus,  which  will  give  you  a  power  of  361). 
If  then  yon  cover  all  yourobject  lens  except  about 


[06O57.]-  -Silver  Soldarlnsr.  —  Make  she* 
staple  of  iron  wire  similar  to  a  hair-pin,  and  be 
your  job  on  it  and  bind,  seeing  that  all  *  ckea 
Use  borax  and  ailver  solder. 

Jack  op  all  Teadb 

[06057.]— Silver  Bolderlnr. -This  loop-kaoit 
soldering  ia  dona  in  the  usual  or  ordinary  way  ■ 
the  charcoal  witb  month  blowpipe,  using  phsnysj 
borsx,  and  a  solder  made  aa  follows  :  silver  ssaar 
for  steel,  two  parts  fine  silver,  one  part  brssivms, 
and  three-quarter  part  of  araenio.  Dm 

[66058.]— Air-aun.— Yoadid  wrong  byhndsMj  1 
when  turned  aa  near  aa  yon   can  get  it ;  dansl 
with  canst io  potash,  and  prcaa   into  plans;  Ism 
there  until  dry  ;  than  oil. 

Jack  of  All  Tusk 

[66058.]— Air-Gnu.— Let  "  W.  J.  B.-  try 
piece  of  hard  vulcanite  fibre,  although  either  sea 
or  ivory  should  do  well.  See  that  seat  of  voir1 
true  and  polished.     If  he  naea   vulcanite,  ft  I 


Southampton.  A.  E.  X 

[66059.]— Chloride  of  Sodium  — Tsks  sm 
spoonful  of  salt  and  dissolve  in  half  a  post  si 
water.  Get  some  very  fine  wood  ctharooal,  ana  sal 
this  np  with  solution  like  damp  sugar  ;  well  swk. 
To  this  add  one  part  of  fi  a  el  y -powdered  piasrht 
to  two  parts  charcosl ;  well  work  this,  sal  las* 
yoor  crucible  with  it  nice  and  firm. 

Jack  of  all  Tbabm, 

[66060.  ]-PumisratlHK     Psiatll 
mat  with  any  such  in   Hindustan, 
ceremonies,  and  for  the  expulsion 
from  rooms,  either  "benzoin"  or 
placed  on  charcoal   embers,  carried    abt 
earthen  aaurer.    In  my  young  days  I  n 
quantities  o£  snpsrior  pastille*  from  the 
aromatia  woods,  drugs,  gums,  leaves,  Ac, 

ant  in  India,  using  charcoal  powder,  mi 

pasta  with  gum-water,  in  which  a  fraction  of  ssss 
was  dissolved,  aa  the  combustible  vehicle.  Il 
China,"  joss-stick"  is  a  popular  kind  of  pesOe, 
oow-dnng,  scented  wood-dust,  and  other  sdastsas 
being  moulded  into  slender  cylinders,  for  tssus 
use.  Besides  these  there  ia  a  sort  compssxM 
expressly  for  travellers'  boat*,  without  which fe> 
tection  from  the  legions  of  gurrta  and  mosqtasl 
swarming  in  Chinese  waters  there  would  bssj 
sleep.  Two  sticks  coat  about  a  farthing;  ts£ 
composition  is  unknown  to  liuropeans.  ECs, 

[660ii  1.1— Stained  Qlasut.— Take  any  trav 
parent  colour  you  can  get  to  mix  with  turps,a» 
mix  with  psle  copal  varnish. 

Jack  of  All  TcAim 

[60 061.]— Stained  Olasm. — The  eoloan  ssl 
for  painting  lantern  slides,  using  aa  a  nasha 
sitber  Canada  balsam,  copal,  or  mastic  ncxis. 
Tbe  affect  will  depend  upon  trie  tkill  avadsbhst 
laying  in  the  tint.    This  does  well  ft 


In  reUgsse 


?XP03I1 


o  colonr  will  stand  the; 


i;oiK.]— Antipyrln — Which    is   to  be  tali 
under  medical  advice,  has  the  formula— 


d  chiefly  i 


afebrifuga.    It  hsi  beetas* 


also  to  relieve  nervous  heads 

sciatic*,  angina  pectoris,  asthma,  and  whaosn* 
rough.  Externally,  it  checks  bleeding.  It  ■  ■• 
both  hypudermically  and  by  the  mouth.  B* 
roughs,  Wellcome,  and  Co.  have  a  small  Isatr 
giving  soms  particulars  about  its  nse.  I  caras 
■ay  bow  it  can  be  detected  in  analysis. 

F.R&1 

[GuOuJ.]— Antipyrln.— The    formula    f jt  snn 

pyrin  is  CuH„N.O.     It  is  prepared  from  ehiaii 

(Cll-N),  and   is  chemically    turmeJ  diincthrlidj- 


Physiological  I  vJ 
febrifuge  and  anodyne.  In  fever,  thirty 
every  twenty  minutes  for  three  doses  pr 
fall  of  temperature  of  from  '2'  to  4'  Fahr. 
about  five  hours.  In  soma  ease*  its  tf 
accompanied  with  dangerous  dspresaiou  <■ 
action  and  profuse  sweating,    una  death 
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*d,  no  doubt  from  too  Itrge  ■  dose.  The 
tail  found  it  invaluable  in  migraine  and 
■  headache,  two  doeea  of  ten  grains  each  at 
ur'a  interval  gentrally  netting  abort  both 
ie*.  Iu  latest  application  bu  been  for 
iting  tha  paint  of  childbirth.  There  ia  snob, 
and  for  this  drug  jnat  now,  that  much  adnl- 
d  rubbish  ia  thrust  on  tha  market. 

T.  R.  H. 
)>''2.] — An ti pyrin.  —  Antipyrin  (dimethyl- 
inioine)  belong*  to  the  chinolin  group  of 
.tivts.  It  ia  an  alkaloid  in  the  form  of  a 
powder,  aolnbla  in  half  ita  weight  of  warm 
Though  only  recently  discovered,  the  «*■ 

rrin  posse'SSB  propertiet  which  place  it  above 
her  antipyretics.  Thia  ii  above  nil  other 
liei  hitherto  Died  for  the  reduction  of  heat 

■*d  by  any  serious  result.  It  hat  been  used 
■ry  diaease  in  which  a  high  temperature  has 
reached,  but  with  greatest  effect  in  rheuma- 
typboid,  typhus,  erysipelas,  and  phthisis.  If 
listered  in  dosse  of  30  grains  every  hour  for 
r  three  hours,  the  temperature  falls  gradually, 
-nit  Heine  reached  in  about  three  hoars  ;  the 
ralare  then  reaniut  low  for  seven  or  eight 
It  has  been  recently  found  by  Minganini 
(airln  (hydrooblorele  of  oiyethyl-chmoline 
'      aotipjrm     (when    admini"*— J 


D.  J.  Collins. 
Jn.'.l — Antipyrin. — Antipyrin  is  one  of  a 
<if  derivatives  from  a  base  to  which  tha  name 
biniiin  "  has  baen  applied,  having  a  formula 
S_  These  "  chiniiin"  derivatives  are  pro- 
of the  action  of  di acetic  ether  upon  one  of 
fdraainea,  a  class  of  bodiea  represented  as  oon- 
.g  the  nitrogen  groups  =  N  —  N  =,  of  which 
ur  affinities  are  saturated  either  by  hydrogen 
mhol  radical*.  Pbenylhydrazin  is  obtained 
e  reaction  of  diaiobemene  sulpbonate  with 
urous  acid.  Whan  equal  molecule*  of  it 
iacetio  ether  react  in  the  cold,  the  elements 
Ur  are  eliminated,  and  tha  residua  combines 
in  p  ha  uylhydrazind  iacetio  ether,  which  upon 
heated  to  I001  C.  parte  with  the  elements  of 
o  alcohol,  and  is  converted  into  metbyloxy- 

N",U,+C,lI10O,  i  H.O  +  C.H,0  +  C,„H,„X,0 
mylhydrszin  '    Metbyloxychiniiin. 

conversion  of  methyioxychinizin  may  ihna 
ccttd  bybaating  to  100*  C.in  a  tnliea  miitnr* 
;nal  parte  of  nuthyloxyohinizin,  methyl 
i,  and  methyl  alcohol,  treating  tha  residue 
strong  soda  ley,  ahaking  the  heavy  oil  that 
litre  with  ether,  and  evaporating,  when  dime- 


has  been  investigated  principally 
>np  to  which  antipyrine 
i  plicated    one,    producing 


gs   is    a    very 

epcoimen : — "  Phenylixinuhiainohydrobeni 
n»»ur eater."      Antipyrin    gives    in     aqueous 
iou  with  parchloride  uf  iron  a  deep  red  oolonr. 

nitrons  acid  a  dilute  solution  gives  a  blue 

■olution  and  a  concentrated  one  a  separation 
i*  orystals.  FuEDMtlCK  DAVIS. 

062.1— Antipyrin.— Antipyrin  is  the  trade 

of  dimethyloxyehiuiain, 

..  w  v  ,  CO  -  CI£ 
CH,-  CH, 
in  artificial  alkaloid,  and  was  discovered  in 
by  Knurr  uf  Erlangen.  Its  source  ia  the  evor- 
1  aniline,  and  so,  atrannly  enough,  this  inl- 
et medicine  is  made  by  a  German  firm 
icing  acida,  alkalies,  and  coal-tar  products, 
ijrin  ia  a  febrifuge  of  certain  action, 
ing  the  temperature  for  about  Sve  or  six 
i.  It  is  naed  in  neuralgia,  rheumatism,  sea- 
ess,  lumbigo,  sciatica,  angina  pectoris,  renal 

whooping  cough,  asthma,  megrim,  zona,  and 
itevery  disease  that  flesh  is  heir  to.  Accord- 
>  Professor  See,  it  is  "  the  remedy  for  sufferers 
or  pain."     Theory!*-'-  -  '      ' 

jluble  ...  _. ..  ..-  i.  -.,.„...  »,  ..m  ..  l..  u., 
lolution  being  neutral.  Tests.— KCIO,  and 
L'pon  boiling,  the  liquid  becomes  reddish 
w ;  upon  cooling,  minute,  bright  red,  oily 
i  separate.  mbis  red  liquid  i*  taken  up  by 
oform,  which  it  colours  greenish  orange- 
w.  Ether  removes  the  colouring  matter  from 
oform,  and  is  coloured  golden  yellow.  Millon's 
ont. — Sec.  of  reagent  and  -Ice.  of  1  per  cent. 
ion  in  neutral  solution  give  a  white  preefpi- 
in  a  yellow  liquid  ;  iu  presence  of  HCI  a 
w  precipitate,  turning  red.  In  an  acid  ioIu- 
of  1  in  1,000  yellow  precipitate  and  green 
1  ;  in  acid  solution  of  1  in  20,000,  a  white  pre- 
ite  and  yellow  liquid.    FrOnde's  Reagent,— 


Nothing.  Dragendorfi'e  Reagent. — In  acid  solu- 
tion, green  precipitate.    Bouchardat's  Reagent. — 

Brick  red  precipitate,  perceptible  in  acid  solution 
1  In  4,000  ;  In  alkaline  solution,  to  1  in  600.  For 
other  testa  aee  paper  by  Oay  and  Fortune  in 
Journal  .it  rharmatic,  June  15,  p.  534. 

J.  A.  HOCC. 
[66007.]— Accumulator  Platee.  —  They  are 
usually  rendered  more  porous  by  dipping  in  a 
mixture  of  nitric  and  sulphuric  acid*.  You  will 
find  information  on  thi*  point  in  mv  book,  •'  Elect. 
Inat.  for  Amateurs."  S.  BOTTOSK. 


UNANSWERED    QUERIES. 


Hi*  an  ft  lAi  Um/u  a'  IMr/ 

Since  our  last,  A.  II.  Bunnell  has  n 
eS4l«.  lWa.lr.jr  Copper  Tli1.Iuk.31-. 
CBlfKI.     Great  Western  Railway  Ural 

UeTA    Distilling  Bear  Water,  lis, 
SstSt!    gnglueer'a  Lathe.  11*. 

BJ7t>».     Emigration,  p.  101. 


\i  uw,  and  md  uhal  tufem 


USEFUL    AND    SCIENTIFIC    NOTES. 


Colouring  Porcelain.— In  a  paper  on  colour- 
ing porcelain  in  a  high -temperature  furnace,  Herr 
H.  Seger  {Chcm.  X,\l.  IS)  states  that  the  best 
porcelain  hardly  ever  contains  lee*  than  06  per 
cent,  of  ferrous  oxide,  mostly  1-0  per  cant,  and 
mora,  and  that  the  more  highly  coloured  Chinese 
and  Japanese  porcelain*  contain  as  much  as  i!'i  per 
cent.  The  yellow  colour  of  porcelain  i*  due  to  the 
presence  of  this  iron  in  the  state  of  ferric  oxide, 
the  green  colour  to  its  presence  aa   ferrous  oxide, 

"x:  " 

.    .     >   oxides    eeld 

dy     in     ft 

,tion  is  far  more  interne  than  the 
green  ;  the  latter  results  when  a  rednoing  flame 
ia  employed,  and  porcelain  coloured  pala  green 
thereby  becomes  yellow  by  repeated  heating  in  an 
oxidiaing  flame,  the  ferrous  iron  being  converted 
into  ferric.  Tbe  green  colour  of  Indian  and 
Chine-  —   J   :-     -  J  — -  ='-  


lour  actually    produced    dependin 
m«a    of   tbe     burning.     The    grey   c 

ind     then      only      in      tusibie      poroelaii 


QUERIES. 


-■[otio;3j-CalibrB.tin»T    Ammeter.— Will   Ur.  a. 

lie,  bctw.en  t*o  copper  «rlpi,  What  bat  wry  must  I  urn? 
wire  to  get  M0  oh  sis  resistance,  or  lsoohma?— O.H.  wV 
[SBU73. J— Piaster    Psfleatala-  —  Will    any  at  my 

[<iBu7i.]-Mullein  Plant— Would  "Boa"  or   some 

cutting  and  preserving  abate?    Aim  tUa  bast  mob ™ 
eiitaviing  in  medicinal  properties  I-Silvxb  Ohbt. 
[6 sti7S.]— Ribbon ■  Winding  Olook—  I   have  one 

winds  ui>,  but  doe.  not  remain  iV:u  tho  ribbon  I;  s  lickonei 
tbeijirlug  DDwIoulF  Will  anyone  please  tell  me  what  ia 
wrong:  and  how  to  remedy  HI— J.  J.U. 
[C507S.J— Chilli ng  Iron  Wheela  —Can  any  brother' 
annei.lloi  whseli  to  run  ou  metals  )  "'aIso  wB«  amoune 
atllm'contotned  therein  ?-? H.  ft  "        *a""a 

[6(077. 1  -  Cam  ve  a  for  Canoe.— I  have  just  Bulsbsd 
malino  the  trade  tor  acanvu  canoe,  and  should  feelrmucli 
otillgc.l  11  anycl  your  readen  could  give  me  aqj-  Intorma- 
tion  aa  to  where  to  obtain  the  canvu,  bow  to  dress  It  ao 
u  to  make  it  waterproof,  and  also  bow  to  paint  it.— Bod 

[ii607.?.]-oh.ampagTiB  Gorki. -1  wm  IntereatadtD 


16*081.]— Blsotrlcal.-Oiven  a   bobbin    et    certain 


slstanoof— B.H.B. 


'l*osi.)-antten«ialui    Konlcbi  for  Eleatto- 

typlnit.— Having  seen  a  way  ot  making  theselaonie 

I   should   be  vtry  glad  tar  particulars.    I  know  about 


1-5  t. 


:  of  fen 


Nor 


[6iM I.] —Indian  Bano».-To  ■  Boa." 
I  Jhoald  be  Rlad  II  joa  could  alia  m«a  «™ 


porcelain,  when  slowly  oouled, 
tinge,  also  due  to  oxidation,  and  for  this  reason  it 
ia  customary  to  cool  the  maaa  rapidly.  The 
author  has  never  observed  any  yellow  colouration 
produced  by  eulphatc*— in  fact,  sulphates  only 
occur  in  very  basic  and  not  in  very  acid  silicate*, 
each  as  porcelain.  Also  the  magnetic  oxide  of 
iron  is  reduced  either  to  ferrous  or  ferric  oxide 
in  presence  of  silica,  and  in  ita  absence  the  metal 
would  remit,  so  that  tbe  idea  that  the  whole  of 
tha  iron  ia  converted,  at  the  high  temperature 
employed  in  the  burning  into  Ft,0,,  iaont  of  *he 
question.  These  remark*  regarding  tbe  colouring 
of  porcelain  also  hold  good  in  tha  case  of  glass. 

A  CORHBSFONDENT  writea  to  A'erea  a»4  IWrhl : 
—In  the  years  1810  and  1811  I  bad  negation  to 
travel  frequently  from  Manchester  to  York.  The 
clerk  took  down  my  name  and  address  and  entered 
it  into  a  way  book  before  giving  me  my  ticket. 
The  ticket  waa  of  paper.  At  ont  time  the  tickets 
were  all  collected  at  a  barrier  before  entering  the 
train.  But  thia  did  not  long  continue,  for  persona 
took  advantage  of  the  opportunity  of  travelling  for 
along  journey  while  taking  aebort-journeytiolcet. 
Tha  train  waa  started  by  a  bugle,  on  which  the  air 
"  I'd  be  a  butterfly  "  waa  played.  Carriages  were 
made  to  retemhle  stage  coaches  as  much  at  possible, 
Luggage  was  placed  on  tbe  top,  much  to  tha  detri- 
ment of  the  luggage,  besides  giving  a  great  deal  of 
nnnt cetsary  labour  to  tbe  porters.  Tbe  guards  sat 
in  seats  on  the  top  of  the  carriages,  where  they 
were  exposed  not  only  to  wind  and  rain,  quite  un- 

rtceiving  all  the  cinder-dust  of  the  engine  into  the 
eyes  and  mouth.  My  experience  of  railway 
travelling  goes  much  further  back.  I  travelled  on 
the  brat  railway  that  carried  passengers,  the 
Stockton  and  Darlington  line,  which  waa  opened 
for  passenger  traffic  five  year*  before  the  Liverpool 
and  Manchester.  Its  first  passenger  carriage  was 
the  body  ot  a  stage  coach  fixed  to  a  railway  track. 
Tha  maioritv  of  the  passenger*  on  the  present  day  of 
o  content  themselves  with  plicet  in 


-Having  madt 


1.  asking  -Eoe"  to  oommnnl- 


aomewhere.— Maoai  Blkctho. 

[M084.J  -  Drlwinr  Shaft  by  Electricity.  - 
Would  aorce  ol  our  electrical  (rli ndj  suiruaat  taa  best 
method  lor  driving  a  shall  absorbing  about  1IHJ.  by 
electricity  and  to  work  a  very  powerful  electric  light, 
using  a  ilnffle  wire  tor  botfi  purposes ;  bat  1  wut  to  turn 
"     light  on  and  oft  at    """ 


Ttw    «! 


dynamo  nipuljlnif  toe  current.    Kludlj  give  ilia  ul  wire 
rsqulred.-iLXCTBlc.lL. 
[BBC**.] -Direct   Tr»n»formeu»  —  TO    afn.    W. 


-pint  c 

worki  arlmi 

alyw. 

in  which  I  have  departed  from 

tget|lo.rc. 

".." 

};n.diaoi.  aac'a,  and  Oiled 

ied ,  and  then 

uiitilneodi 

of  each,  drilled 

into.    Wonn 

1*  lar« 

j  with  la  layers  (8 

I  one  aheet  .or  layer  o 

i.    So  yon  will  scab 

wires  en 

at  which  I 

-■Old  ou 

at.    The  two  prim ar 

oil.  Ha 

-.ctmv.nl.ntlv 
a  vivid  spark 

UtctlOM  under  base 

board.    I  get 

A  break.  There 

1  very  little  attraction  at  aee 

Hare  taken 

pleeea 

oaut    for 

t    there.    The 

leeaud  >n  bu  been  varr  care 

oily  wound, 

and  there  Is  no 

primary   sM 

icnndu 

i  sliding  light  on  M  tr- 
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■Dd  others'  e 
.5H,  June  IS,  t 


itenco  ol  Mr,  W, 


[NMtf — Wimshn. — .    — , — -—      — 
tors  - KMOvarlnc  Bichromate.— win 

readers  kindly  glie " '"' *■-"' 

bunt's  leetnn  on  1 

PblUbed  Id  your  JJ 
What  b  the  mil 

•boot  the  Cnrr.5  machine 

Hound  that  the  quantity  oi  inonmi  b>w*>  "  u-u" 
than  doubled  by  adding  a  eegment  of  glut  between  tbi 
amalgam    CUshioni    ud    the    revolting    plates.'1     What 

plate  OBMed  nan  ?  Tbe  ontor  while  speaklnnihowrd  thi 
nlnee  moat  pnbably,  and  rendered  [I  Intelligible  to  an] 
who  had  the  good  tortone  ol  listening  to  his  lecture.  S 
Tha  metaUto--^"-  ""    —  "~ 


and  carbon)-  B.B.J,  Trlchioopol; 
July  UL 
[MOeTJ— Orane  Jib. -Can  any  ol  your  renders  avii 


.     --     -  jOHWaponnant  Modlj 

Sie  ma  the  present  Taiga  of  an  annuity  payable  quarterly 
oflrtt  payment  due  In  three  mouths?    Tba  tana  ol 


tSSIMTJ-ATinnlty. 
Ire  ma  tbe  present  mi™ 

Byment  dna  In  thi 
_  la  90  yean,  and  tl 


kindly  H 


>r  ajii. 


«  glad 


j  know  the  petition  of  tbe  comet  In  n 
he  elnra.— OmCBO*. 
[66030.]— Elaotrica.1  Sparks  from  Body— now 

aanot  succeed.    I  ihould  ba  clad  If  ™r  kind  friend 
rauld  tall  me  bow  it  Is  done.— C.  ¥.  Fowleh. 
[nelOO.J— Frletlonal  Electricity. -Will  any  and 

Till  any  cheap book  (and  wbatjbslp?— ABsgimnbk. 
[«B  101.] —Midland   Loooa.— There   »ro    some  loco- 


know  it  In  tba  fault  of  too  leather,  which  ii  tba  baste*, 
can  Be  got  for  Ob  purpose ;  but  larga  Dukcn  at  aa> 
leathers  put  some  chemical  or  othuwlae  U  the  •»,  tw 
aoftana  tba  leather  orations  to  moulding,  end  wMitlana 

"lera  in  shape  when  In  use.    If  any  follow  roukr  wlflafl 
ib  what  la  used  bo  will  oblige. — LgacCr. 
(GBIH.J— Buhbingw  of  Brasses-— Oan  UTot  Ba 
■wlen  ol  the  "  S.  II."  give  me  any  information  o a  tacar 


and  Ball  nay 
tropolltau  Rillwar  wltb  outsit 


i  ol  j. 


[seii».l-   Old  Westminster  Briflgs  — 

Jdhcsi  what  was  said,  notwit 


tbi 

opposite  eloove 


loaded  with  ■ 
t*M8a.J-Fl 


•train  al  10  torn   i 


>    The  |lb  1 
t  Iron,  and  1: 


■  from  Sulphnrio   Add.— Will 

aald  la  poured  upon  iTorj  or  bona  blank,  and  an  tbej  ln- 
jnrienar— B.  B. 

[«e089.j-Befri  .-era  tor  .-Will  any  reader  kindly  tell 
ma  how  to  mane  cheaply  a  email  spparetos  oapable  ol 
cooling,  aay,  ball-pint  of  water  ut  a  time,  for  nee  aboard 
ship  when  la  tbe  Tropics  at  I  am  about  to  take  a  trip  to 
tba  Antipodal,  Tla  tbe  Bed  Sea,  and  I  know  by  experlenoe 
what  the  heat  In  *— TaiTELLia. 

[wow.]  —  Spoilt  Spirit.  — To  Mb.  Obey  or 
"Dbbubt."— I  hare  a  quantity  of  methylated  spirit  In  a 
drum  and  something  hae  got  Into  It  and  toroed  tba  aplrit 
a  lark  neon  colour.    Hyposulphite  of  eoda  turns  It  blot, 

an  alkallohenges  It  toe  ■"-•---" "•■■ -' 

lead  with  an  aold  It  turn 

wbtty precipitate.    Can, „„. 

al  tbe  oolonr  without  distilling  il  r— a.  jt.  a. 

[MM1-1— atuasle' Hnorfty  of  Guns  —  Would  an; 
ol"onn"  kindly  Inform  mo  the  formula  lor  obtaining  tbe 
above?  Perhaps  "  Garrison  Gunner"  would  oblige,— 
Tinuouo, 

[■M8S.J- Asphttlte-.-Wbat  I?  the  change chemical  or 

aa  to  render  It  compact  and  hard;  What  Is  the  composi- 
tion of  the  brown  powder  r—FAHlHOLIC. 

[M093.J— Olirornlo  Aold  Call.— To  a  Bottoss^I 
hare  a  ebrotoio-acld  soil,  bottle  ebape,  one  ol  the  oarbooa 
of  whloh  hae  got  detained.  It  eaema  to  hare  been 
fattened  to  tbe  breia  with  some  red  cement  which  etalni 


What  power  ihall  I  gat  ?— BrULDOB. 

[MWi.]— TobaocO—  I  bayo promieed  tngli 
on  tbe  effects  o!  tobacco  on  the  bodr,  one m leal  i 
logical.    I  ihaH  be  glad  If  any  of  -eon"  can  1 

it  ohamloala  and  i 


accomplished  I- 

10KOEAMDB. 

r*aioa.]-Para bola.-I  wlih  to  make  a  small  pan . 
ola  with  a  Bonding  plate  Inalda.  eo  that  wheMfer  ii 

Kken  Into  the  parabola  ahall  be  Inoreaaed  In  eoond  aod 
own  npwnrda.  Will  eome  of  "  oars  "  tell  me  how  to  i 
lie.  or  giro  a  roogb  sketch,  saying  what  metal  it  beet 

[Hioi,]— Thundoraitormn.— Oan  anyone  give  me 
the  reaaon  why  a  thunderstorm  oooora,  and  why  we  hare 
10  much  mora  this  roar  thanlaet?  Is  Ihe  theory  accepted 
lhat  the  friction  ol  rain  against  the  atmosphere  produoea 
mo  ugh  electricity  to  charge  earth  aod  clouds  t— F.F 

[6«10i.]— aCeohanloal  Motion*.  — Can  any 

!el  low -renders  tell  me  tbe  beet  way  to  obtain  a  sodden 

Bheelf  A  gradual  motion  la  nielers,— West  Ikbia. 

[tSlM.]— Kolat  Water  Coloura.— What  la  th 
ralrtuie  used  In  making  rnoiat  water  colour.?  I  am  con 
■lantly  trooblcd  by  my  moist  water  colours  becoming  to; 

[16107.]— Artificial  Oaontohoao.—Can  anj  reud< 

J.  K.  Q- 

[66 IDS.]—  I.OBal.— Can  articles  ol  clothing  or  work. 
mn's  tools  be  dlstnlned  opon  for  nnt  !— LtvEii. 

r»nl0D.]-PaaeBa.-O.r,  anyone  tell  me  the  oompoal- 
on  ol  a  fuaee  match  r-E.B.  B. 

[66110.]—  toenuniBf  Hay.— Owing  to  the  wretched 

eortablo  engine  for  generating  steam,— Bob.  Mauris. 

[fioiliI-CuttlriB  Qlriaa.-In  the  Hvni.Tsn  Me 
cuasil'o!  l;tb  May,  mm,  a  pncewol  drilling  or  cutting 
glue  by  meani  ol  German  illrer  impregnated  w"v 
uliuionrts  It  spoken  of.    I  ihould  be  glad  to  know  If  41 

Chemnlti    Is,  to  enable    me  to  apply  the  inlentor 

[G61 15.] -Clockwork  Blower.— 1  want  a  gen 
current  ol  air  to  Sow  oonatantly  (preferred)  or  Int 
mlttently  tbrongh  a  tube  of  Jin.  bore.     Could  any  -rem 


Oomb  liiation.— 
Inform  me  fa 
microscope  so 


leapt  sllun  on  a  sheet  I— Aasaw. 


Lantern 
magnified  imago  of 


[6CHB] — To  "T.   O..   Brlrtol. " 
igtne  abont    1|   hone-paver    to    d 


,Ooai  la  tt» 

"     Waatsiler 


oe  mouth  iu  England.    Bee  A<i  Jresa  Colnran.-Evoi. 
[S6116.]— BoUer.— I  am  wanting  a  boiler  (or  a  na 


ooil   shonHIim, 

£66117.]  —Power    of 

En  (tine 

^l^le^'ia.C 

In  bow : 


— Poignard'B  Metbod.- 


'oignard'a  Meth.1 — 

dUTEranl  waya  it  U  puetibie  to  lons,uj.._ 
by  tbli  method?  Uy  melhod  gfreatoctKBa 
am  not  qalte  anre  It   la  right.     Is  man  ■ 

of  calculating  "  notorial  N."  by  kaRtnaal 


— Ebymobd. 
[«Bll».J-aTandf»trier  Clowk.— I  hay 

dolphins  and  female  heade,  the  case' la  black. 
Japaneee  figures,  and  detigru  Iu  gold. 
-  the  tap  ot  the  dial  Ii  the  name 


Thomas  Karae, 


leposlted  on  iron  n  goodM 

iaci  wnnoot  eating  loo  nraaa  ?    Alan,  eaa  (hit  diptslssl 
case  he  stained  green  by  eome   kind  of  liquid  sobM 

tie  ola  good  work  on  brooilng  raetala.— HiaT. 
£60111.]— 'Windmill.— I  am  deelroue  of  cosutrWot 
windmill  to  work  tea  small  fonts  pnmpe  of  abaaiHe, 

Urea  automatloally  to  yarylngwlnd  ■  rnnree.  VUafJ 
arreipondent  kindly  luggoat  the  beat  way  to  deals,* 

Sola  any  booka  which  treat  ol  the  enbjeol  t    Isnaaslb 
llged  lor  a  hint  for  tranalating    wind  presean  kw 

[M1IS.]— Bayel-Oaar  OuttlDsr  Machine. -Cn 


theoretloally 
llnee  of  tbe  teeth  meeting  ' 


point.    Tba  weal  I 

Ing  spur  gear,  so  I  anderatand  about  cbangeand  ataafJI 
■heels.  Please  gi.e  ai  lull  detaUa  aa  poaaible  aniebi^ 
— Cokstaht  Bead  sb. 


It  Liu  often  been  itatod  that  the  onon*  of  pata 
becoming  brittle  or  tender  is  to  be  found  it  He 
presence  of  alum  or  sulphate  of  alumina  hi  ne 
paper.  Herr  C.  Wuntari  observation*,  acemtual 
to  the  Fapltr  Ztitung,  eitending  oror  tan  ease; 
■  ■  '  to  the  conclusion  that  neutral  or  baa icaalphsa 
Eimina  axeraiHa  no  deoompoaing  indrjtnce  B 
,ary  tempera  tnrea  on  paper,  whether  aua  hi 


■root,! 


it  that 


inlphat*  of  alnmina  b*l  > 
i     if     chloride*,     mrs  ■ 


■trongly  anuitio  action  if  chloride*, 
thote  of  sodium  and  calcium  be  present,  _,.__.  . 
at  higher  tempo  rat  urea.  In  thin  oaae  an^injnrijsa 
notion  on  the  paper  arises  from  the  formation  at 
■lnmininm  ohlorid*  or  free  hydrochloric;  acid,  whist 
acta  by  abstracting  hydrogen,   or    the  alai """ 


n  the  ceTln'.ar 


batanee).    The  m 


remore,  as  fat 


water,  from 

torsi  ihould  therefore  cndi 

as  possible,  by  wsshing,  from  tits  l( a  _, 

or  oalainm  cbloride  rsaulting  from  the  bleach 

EDwder.  It  Is  accordingly  not  advisable  to  HI 
leach^bv  sntichlor  without  lubseqnent  washi  . 
From  these  considerations,  the  testing  of  assa 
should  include  a  qualitative  or  quantitative  ess- 
minntion  of  the  chlorides  present,  which,  as 
Journal  of  the  Society  of  (Jhemioal  Indnatry  avjl, 
have  hitherto  been  regarded  aa  quits  In  mil— 

THE  fourth  yearly  report  of  the  Bsrlia  brtask 
of  the  German  Msteorologioal  Society  for  then* 
1887,  shows  that  the  number  of  members  as 
inoieassd  from  37  in  January,  1881,  the  tiasi  sf 
Its  foundation,  to  1 17.  Tba  president  for  the  yssf 
1B88  ii  **-    '--••■-      ""--  ■    ■-—-— 
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Hollow***  Pills  arc  well  adapted  for  any  Irre- 

,'^i-,i;.  ,,f  CI  '  r.iiiiiau  bodj.aniahouiab*  takflTi  "h«n  Lb  *  atainsc  [i 
b  SlaorS-nJ,  tno  llv.  r    ,1. -.:,.-.  L    !>..•    I:  l.l,..  j,    ImUn,  th.  bmnli 

larpM.  or  IB-  in MM    b    Hi    '  MS  -«ak  ul  InBrm 

II,. ..:,<!■    I-  .f.-rl.r    :l!B,    ■„,„    .•::,,-    ;.     ,!,..■:.,  !r.       .IrviiJ    ,i  .-I 
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OUR    EXCHANGE    COLUMN. 


Good  Value  Offered  icash  or  instramentsl  1 

kinl'i.f  ^ri.nriil-  Ai.i.li.i]-,-..-  MT1TZI, Solonce  Dapol.Ct 

Lathi  Wheel*  speeded  lor  gat  and  band,  heavy 

onai,    spank"    c-iiivl--.'  ;     li-ir,.    I'll,     !.-     Saw    «nplot«.     "-— 

Blectric  Maohine.glsai  cy Under. 9Ln.  by  Sin., largo 


fl.1    ,11-rrl.l l.l 

Oinn  Plp«, 

rlaj.  Tl  lumen.  •    .ad 

Engine,  buba 


Ul  sllde-ialve,  lin.boro,  4!u.  stroke, 
Hollei,  Tflrtlcnl,  eorarriete,  two  Htt,  tubes,  nieplaee, 


loiler,  vertical,  complete,  two  sin.  1 


and.  perfect.    Barsnln.    OB>ia. 

Trapeze  or  Swine-.  ' 


.a,,    replj.-P.S 

't.  high.  ail.  i 


Lawn  If  over  (•null)  wanted  In  exchange  fm 

y.  .™1SV'ii  tK^Tiilelidf."  °i-i™  ^.5'°"""  """'" 

Wanted.  "  Loomls's  Treatise  on  Astronomy."  Eiohnnge 
Colleotlon  3flB  Poatage  Stamps  In  album,  many 

lars,  T.Jqi  1*.  I  .1,0  ihoekiog  Coll,  numniod  «  ["iLJincd  raabn- 
Sany  bat*,  villi  pu»»ertnl  blehronnl.  L.tWrv,  Tain-  1,.  Extbang-a 
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Oooi  vslne.    Will  sicbange  Type-Writer,  Tub 
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"EnRiiih  Mechanic"  Over  t  yearn'  bucl 
Wanted,  Drill  Ohnrk  :  offer  complete  Circular  Bai 
to  XLI11.  -  Bngllah  Mechanic' 


■'  i     ..   ...:'  ;  ,'■.'.:.,.   ,  '■:.  :  :i,;,  .':,'.  ' ;. 

■..'.:■.:■;■  iluvs.  t:..-k  I-'.-  JUilr:.  ,.,i„  ,l»y 
,,nJ,1™'  "<''".',.''".|.«l  (.■!!-  -■:.H,  ,, ■.■;■■•(■■:.,  »n-  .tini  -1l( 
atoadjins  roil,  alao  lull  rardei:  .tanj.  wiEh  "  Wahth*.  L'elpsLUl 
bUS"  "o"™""c     l|"!n"I"",,)'    P,lot     ali.-K'B.Ll',     ItuuuL 

What  offers  tor  8  and  13-bole  Indicator  t  Morse 


Bicycle,  Kungaroo  Safety,  partplated,  balli  ti. 


Bear  a  Laths,  together  or  separate.    Eicbange 

s?sssiasr-' "•->•••'  -•—■•'■.-> 

Oianun*I>Tna,mo,130ap„qalte  new,  will  exebaoge 

3Uraa,17,  rorkatrsst,  MMtlnshaia.  °        "      *  '_ 

Double -action  Air  Pump,  sons!  new,  by  Wutkln., 

Kortlmr'i  Injector,  will  feed  It.horse  boiler  if  re- 

DorrtngUin'i  Ou  Engine,  cylinder  rntn.  by  Sin-  new. 

4sln.  Continuous  Ringing  Bell,  *-eell  battery,  In  box, 

HoUonj,  N.  'I        ■  .      °  r 

*ga,  Bloycle,  ba"  baarlngi,  bent  handle  bari,  apoon 
Modfl  horae  and  trap  Perambulator,  well  made, 
Kln«Heoihani,i  No.  !  Bleotro-utotor,  0  oarboni 

K.ob.°°'£'r7"ndir0*':Bsnffin*BndBoIl"r-'!0Tn,',*le- 
Wanted.   Model    Ou     or     Hot-AJr     Baglae.      Offer 
■i  by  B:  Horliootal,  nmailsa; 


af—hafllml  araaaBn.  rtortlif  or  fal 


.EorlsoDtklBoller,  IJa^  r^wmoor  plate-,  Mb. by 
Swan  Lamp.  lor  a  5a.p.  Low 


Hot- Air  Bntrlne.  iroall  (an 
Wanted,  Safety  Bicycle,  toapea. 


b   lamp,  orloVot 
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^drertiiemend   art  initrttd  in  thii  column  at  th 

•at*  of  Gi.  for  the  Jirit  16  word/,  and  Bd.  for  every 

■:-:>.  iny  S  vordt, 


New  Illnetrated  Price  Lin  of  Screws.  Bolta.  and 
Bllllarda  or  Bigatelle,  or  Beqnlaltea  tor  ditto,  or 
Mllnee'a  Lathee  «ro  now  on  ri.w  at  17,  Eear-allej, 
Lathe  Canting*.  *o.— 8«s  T.  Taylnr's  adrertlaa 


Telephonea-By  0 


Olllett'i  Telephone  I»  ilmplleity  itself.  Will  wor: 
Telephone*-— We  enpply  B»ory  ileierlpHon  of  Btorei 
Photographio  Printina;,  enlarging,  *o.    Writ, 

Gut  Band  [Lathee),  bett,  per  yard.  ..  Sii. ;   3-1",  Bd. 

',.:■   ■   ■  .-.Ml.      I'  ,.-.    I',  -;-:-ll.:,|,,.J 

(-U,Tlil.U.!  1-lJ.iait ,1a  aa,    lailai.  MU..-LB*r». 
Tape  (Eugloeete'l  Whltwortb. ping  or  taper,  to  5.18. 8d. 

|.u.  ;  M-i    I'll.     '.I...i.l..    1,1. ;  I,  !■-'.!       r,  J.  ;  till  .  «  ,.,.|| 

^Hlaiautia.    Vi™,  jiiallal  mAt  t^n.i^a  H,  fc-Ilin'i. 
Tools,  urrry   deiorlptlon.    Sixth  edition,  Bt,  pagee. 


Diamond  Tnrninf  Toola  for  truing  emery 
Diamond  Spark*  for  Dblna  and  glaaerlTeten,from 
Glitters'  Diamonds,  from  8a.  ed.  Diamonds  lor 
Plat  Beverag-ea  Avoided— See  Automatic  Car. 
J-bortr  Hot-Alr  Bnelne,  by  Baileys,  of  Balford,ln 
Aerated  Water  Machinery.— The  cheapest  in 

Rat  Bearer.     A  great    luxury.    Pits   all  bats,  S 

Electric    Depot,    14,    Deanigate,    Manchester. - 

Wheel- cutting-  and  Dividing  to  13  inches  dia- 

Planlng  to  lain,  by  Bin.    Boring,  Turning,  Bcrsw- 

Wrlto  fur  King,  Hendham,  and  Co-'*  (Brlitol) 
i-  Ii.i.cbiilatxd  Carai-ooDi,  Hi.  raakna>l«lI.d u  be  In- 

"Sheet  Lfetal  Workers'  Instrnctor',{Warne'«), 

;«n,pLaolia.p,ra"Il  .li,l,Uy    Milli-W,  91.  1  ngus Un .VraiJ , 

Cyeliat*.— The  Advance  automatic  steering  sslety 
Perfect  Tangwnt  Wheel*,  fitted  with  every  real 
For  sale,  Brotherhood  3-crllnder  Brjgiae,  0  in.  by  7  In. 

I  (London  |.-iddr-..  S,  U,  aLnaiaaiotS.Siml&Hm. 

For  sale,  double  Launch  Engine,  by  Plenty,  HI*. 
j  sin.,  «t— a, «,  Ganasssrssis,  atsneaaa 

Vertioal  Engine*,  newest  dsilgu,  with  or  wlthont 
oil.ni.-Tb.  OaasrKai    UUII  and  IroScomi-oy,  UmllaJ 

Boiler*,   all   kinds   and    slieg.— Vertical,   Portable, 

otnlah.— Ibt  QBaiTUaiaCHaHX  and  1M1  COHPasr,  LiEnllad. 

Brltannia  Company.    Dalgnart  and  Uakan  of 

Please  Note.— ill  letters  are  to  be  addressed 
rituals  Tool  Works,  Ooloh.au*!, 

The  best  Book  on  the  Lathe,  semal  novelties,  3s. 
est  fna— OaiTUMU  CO.,  CeloluatD. 
Kteryona  who  sew  thls'gliei  testimony  U  its  ralue. 

Note.— Prise  Medal"  it  Hewcastla  and  Adslalda  In 

Britannia  Oo-.  bona  fide  makers  of  nearly  Pit 
uiitlaaor  llrUUns,  MUllnf,  fluin*  KaoUaa  ladfess  ,kn 

Largest  Stock  Id  London— Bhitui ma  Co., 
Catalogues.  6d.-List  of  sooond-hsnd,  Id.    lasy 


Eonge,  Plate,  and  P  atty 
-T.  M.asjrri-rBB,  la,  Dppsr  Cturlss 


pensive  ;     poaitlis  can 
i  ue.    With  lnstmg. 


Nervouanes*.   dto— Inei 
Gold  Paint,  los.  dsep  gold 


Anumberof  Microaeope  OdJ0511**"-^^!^?* 
Greenhouse  Stove*,  pottable,  require  no  ctumaty, 


«5C! 


jno  Wire,  best  quality,  from  Is.  4d.  psrlb 
]  and  other  Bteam  Kngine*-  Boilers,  Latbis, 
from  IHn.  to  JKn.  Is 


one  boot  ■  ■ 


Propellers.  improTfd  patter 
Malleable  Casting*,  by  n 
Harmonium.  ■  stops,  l(  r> 

Mineral*.  Fossils,  CreUceou 
ihKkwood-rraaHDl,  kdlnbnrsk- 
Bell-heBtlng  Box-Iron*    fc 

SOUi„«jin.,ind  Min.  Bicycles.  ISs.   esch.  to  clew. 

T.  nnd  S.  Developer,  one  solution,  l-plnt.  la  U, 
roo.    So  sHSM  Onioia    BrtlllauL  reiulia.    Dealer.  mpjUtJ. 

T.  and  8.  Ready  Seailtlsed  Albamenlaed  Paper, 
T.  and  S.  Photographic  Printing,  MeunHtr, 
Model  Engines— Lucas  and   Djries'  Bnlirgfl 

lloatralod  CaialogaB.imalinga.  n-'-v-' 

The  Above  contains  all  I 
Two  New  Features  li 


ie  Deiigna  ire  all  new,  and 


Lucas   and    Davie*.    Ui 


We  Court   Comparison    for  novelty   of  dsslri. 

Polyxene*  Lagnrns—  A     fine  mlero-obiwS.  (1 
i  doa,  post  ova-Jos.  rf  iKS^.iluoborcb.  BodJiorL. 

Amateur*  and, Sewing  Machine  Trade.-rv 

!•■■    J  :-•■:    I  -^i..  L.L',.-.    V.,-.,,  and    lot    ol  imlnl  LO..L*,  luteal 

r*bma.-Xpplj,4fi,lnj^«Ts*cr9*tl  swput;,  E. 

Ustt  surface  Senaitlasd  Paper.— Splendid  ilatHu. 
Itendy-tonei     Senaltlsed     Pstper.     only   Hqsitti 


Planing  Machine*,  p* 

test 

Id 

«* 

iU  W9ir.-a 

Steel  Name    Stamp*. 

l'r. 

p-r 

'« 

£-*,,n, 

Strong  Bnck-gearod  Head* 

..-. 

■d. 

plansd,iiL, 

S- Bottone,  Oarahalton,  snpplle*  the  foOovai 
"The  Dynamo:  How  Made  and  How  Used-' 

.H„PSStbv>.    "TbiHamni  Djiuiiiu.-lliw  ,  i  1-aci.  J 

•'  Bleotrloal 


of    Electrical  Lnstalla- 


le  Managamant  o 

San,    fonrth  Xdlslofl.     i'oa.  ma,  m- 

Four-celled  Battery  and  Lamp,  SLnryeesf 
Punching*  for  laminated  armature,  fronj  Ijitw 
Dynamos  of  the   Highest    Efficiency,  boa 

,laU£HI.    fosIlfbllBf,  platioi,    oaautlaln*,,  «nj    — ,f- -' 


Dynamo  Casting*.  —  BeantUnl 


for  Hm 


irssaytuwlrs, 
Inn,  Siemens,  Oramme,  M  an  chaster,  etc  AM 
j  .Co  bir  Hour  IssMsai  Apia  era,  Isa. 

er«.  Voltmeter*.  Galvanometers  » 

Ladle*  should  send  to  Mrs.  Hkbiibbt.  Wotoa* i  Cot- 


lysfwtoorlsr.sckss 

Watt*'  Osi  Engine*,  all  at  re? .  boB  11  bom,  i  '-'* 
.pkide.obKSe.ilinBU.Tjsti.JstaBpa-Bstov. 
WatW  Oaa  Engtuea,    wort  without  noUasn 

Hot  Air  Engine  Models,  perfectly  safe,  eaWssl 

li  ohaaplnio,  11.  aaob .  larrlaia  {mil J.  SaaL. 

Hot- Air  Ingine  Koolela,  various  slss*,  pants* 
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EXTRACTS   FROM  BEROIRON -XI. 

Turning-  a  Ball— (conttttueci). 

WHATEVER  care  may  have  been  taken 
in  the  operations  which  we  have 
described,  it  is  not  to  be  considered  an  easy 
matter  to  obtain  a  perfectly  spherical  ball. 


it  should  pass  through  without  meeting 
any  resistance,  and  without  showing  day- 
light anywhere.  This  exactness  is  of  very 
great  importance  in  the  case  of  billiard-balls, 
which  ought  to  be  as  truly  round  as  possible, 
without  which  the  effects  which  ougnt  to  be 
expected  from  the  striking  of  two  bodies  and 
the  laws  of  motion  will  be  ceaselessly  defect- 
ive. The  ball  set  in  motion  strikes  this  or 
those  at  rest  in  a  certain  direction  resulting 
from  the  place  in  which  the  blow  has  been 
given.  If  the  form  of  the  ball  is  regular  it 
should  keep  up  this  motion  and  communicate 
a  portion  of  it  to  the  ball  which  is  at  rest  in 
proportion  to  its  mass  and  form.    If,  on  the 


become  sensibly  oral,  or,  at  any  rate,  bad 
spheres.  The  tusks  of  an  elephant  are  an 
assemblage  of  longitudinal  fibres  something 
like  those  of  wood.  When,  therefore,  a  ball 
is  made,  those  parts  which  were  'originally 
inside  are  exposed  to  the  action  of  the  air, 
and  this  air  causes  a  shrinking  which  can 
only  take  place  in  the  direction  of  the  thiek- 
ness  of  the  tooth,  and  very  slightly  indeed  in 
that  of  its  length.  However  slightly  the 
thickness  of  the  material  diminishes  as  the 
fibres  approach  each  other,  the  shape  of  the 
ball  must  be  sensibly  altered.  For  this  there 
is  no  remedy  but  returning  it  to  the  lathe  ; 
but  this  needs  to  be  done  by  a  very  skilful 


it 


*'  It  is  rare,  if  not  impossible,  to  attain  such 

a?  perfection,  and  it  is  here  especially  that  any 

fault  in  the  accuracy   of    the   mandrel,  of 

W  manual  dexterity,  or  of  truth  in  the  chuck 

-'Will  make  itself  felt.    For,  reasoning  mathe- 

t  matically,  nothing  should  prevent  such  ball 

*  from  being  accurately  round  ;  but  the  very 

'  slightest  error  produces  considerable  defects. 

.  If  it  is  desired  to  judge  of  the  greater  or  less 

regularity  of  the  shape  of  the  ball,  it  suffices 

to  return  it  to  the  lathe  in  a  chuck  hollowed 

emt  to  its  curvature  so  as  to  lay  hold  of  the 

lutlf  of  it  in  another  direction  to  that  in  which 

it  was  turned,  and  the  tool  will  act  on  those 

irts  which  are  out  of  round. 

A.  surer  method  is  to  make,  with  a  thin  bit 

"  board  or  a  piece  of  sheet  brass,  a  template 

calliper,  the  opening  of  which  is  exactly 

at  of  the  diameter  of  the  sphere.    This  is 

■to  be  applied  to  the  ball  in  all  directions,  and 
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other  hand,  one  or  more  of  these  balls  is  out 
of  shape,  the  blow  and  the  displacement  will 
vary  in  proportion  to  these  irregularities. 
Thus  it  is  evident  of  what  importance  it  is  to 
take  all  possible  precautions  to  make  them 
accurately.  Despite  the  rules  which  we 
have  laid  down,  and  although  it  appears  as 
if,  by  carrying  them  out,    there  should  be 

Serfect  success  in  ball-turning,  it  cannot  be 
enied  that  great  skill  must  have  been 
acquired  in  order  to  turn  them  accurately. 
There  are  but  few  toymakers  in  Paris  who 
succeed  perfectly,  and  from  whom  the  others 
get  their  supplies. 

Ivory  is  so  compact  a  material  that  it 
seems  as  if  a  ball  once  correctly  made  could 
not  subsequently  contract  any  irregularity. 
Nevertheless,  however  little  one  reflects,  it 
can  be  understood  why,  after  a  certain  time 
from   their  being   newly   purchased,  they 


hand.  Of  late  there  has  been  invented  a 
complex  tool,  by  means  of  which  balls  ef 
every  size  may  be  made  with  the  most  per- 
fect accuracy.  A  description  of  it  will  be 
given  in  the  second  volume.  ^ 

[I  conclude  the  extracts  from  Vol.  I.  with  a 
sheet  of  drawings,  being  designs  of  vases, 
traced  from  Bergeron's  book.  There  are 
many  others  worthy  of  reproduction,  and  I 
may  perhaps  send  a  few  from  time  to  time, 
and  even  revert  to  Vol.  I.  by-and-by  ;  but  at 
present  I  think  it  desirable  to  pass  on  te 
more  advanced  work  described  in  the  second 
volume,  which,  old  as  it  now  is,  contains 
much  that  cannot  be  considered  obsolete. 
It  must  always  be  remembered  that 
Bergeron  was  a  standard  work  many  yean 
before  anything  of  the  kind  appeared 
in  the  English  language,  and  that  the  lathe 
appliances  then  used  were  capable  of  exe* 
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eating  such  work  as  any  modern  lathaman 
might  be  proud  to  execute.  When  there  was 
no  such  thing  as  a  planing  machine,  more- 
over, and  all  such  work  had  to  be  done  with 
file  and  scraper,  it  argues  well  of  the  skill  of 
the  workmen  that  they  could  torn  oat  such 
complicated  apparatus  as  is  described  in  the 
second  volume,  with  sufficient  accuracy  for 
its  intended  purpose.  But  this  again  is  an 
argument  in  favour  of  our  "  extracts,"  inas- 
much as  it  will  stimulate  the  amateur  in  his 
own  attempts  of  making  snoh  apparatus.  If 
file  and  scraper  sufficed  then,  the  same  tools 
-will  suffice  still,  and  home-made  lathe  appli- 
ances need  not  be  beyond  the  aspiration 
of  a  persevering  amatenr.]  0.  J.  L. 


STENO-TELEGRAPBT. 

WE  have  occasionally  given  notes  of  the 
method  o£  telegraphing  by  stenographic 
signals  invented  by  11.  Cassagnea,  of  Paris,  and 
there  is  some  reason  to  'think  that  in  time  a 
uuivenal  tolegraphio  code  will  be  adopted, 
bo  that  it  will  not  matter  in  what  language  the 
nonage  is  handed  to  the  operator,  nor  of  what 
nationality  the  receiver  may  be.  M.  Cassagues 
has  already  taken  out  several  patents  in  this 
eoantry,  and  has  recently  procured  another  for 
the  invention  we  Illustrate  below.  Thisinven- 
tien  relates  to  apparatus  for  the  automatic 
transmission  of  steio-telegraphio  signals,  which 
apparatus  consists  of  a  perforator  actuated  by 
compressed  air,  and  an  automatic  transmitter. 
The  perforator  is  intended  to  perforate  the 
paper  tapes  employed  in  the  automatic  trans- 
mitter, and  is  actuated  by  means  of  compressed 
sot  supplied  by  a  pipe  or  from  a  special  air- 
holder  or  reservoir,  in  which  snoh  air  is  accu- 
mulated under  pressure  by  means  of  a  pump 
actuated  by  any  suitable  motive  power. 

Fig,  1  is  a  transverse  section  of  the  keyboard. 


oompresfled  air  in  the  oylindera  B  escapes  into 
the  atmosphere.  The  notion  of  the  special 
valve  is  exactly  similar,  The  holes  in  the  per- 
forated paper  tapes  correspond  in  position  with 
the  keys  of  the  keyboard.  If  electric  oontaots 
established  through  these  holes,  a  printed 
9  can  be  obtained  from  a  printing  telegraph 


TThe  keys  K  are  raised,  after  they  have  been 
-depressed,  by  means  of  spiral  springs  R.  The 
farther  extremities  of  the  keys  K  carry  levers 
L  which,  when  the  keys  are  depressed,  aot  oa 
valves  8.  The  compressed  air  pipe  or  main  C 
is  thereby  put  into  communication,  by  means  of 
connection  tubes,  with  the  corresponding 
■cylinders  B  of  the  perforator  (Fig.  2),  and  the 


compressed  air  actuates  the  pistons  of  the  afore- 
said cylinders.  These  pistons  are  connected  to 
levers  D,  the  ends  of  which  rest  an  the  heads  of 
the  perforating  punches  P.  These  punches, 
when  operated  by  the  levers  perforate  the  paper 
taps  T  T  whioh  passes  between  the  feed  rollers 
TV. 

The  depression  of  the  keys  (one  or  more  at  a 
time)  causes  the  levers  L  (Fig.  1)  to  press 
against  an  oscillating  frame  M,  the  action  of 
which  is  to  open  and  close  every  time  one  or 
more  keys  are  depressed  a  special  valve  similar 
Lo  the  valves  S,  and  like  them  placed  on  the 


compressed  air  main  0,  and  communicating 
with  two  special  cylinders  similar  to  the  cylin- 
ders B,  and  placed  in  any  convenient  position 
on  the  perforating  machine,  Fig.  2.  The  piston* 
of  these  oylinders  operate  the  feed  rollers  ^ 
and  V1  by  means  of  any  suitable  mechaniso: 
(such  as  levers,  pawls,  and  ratchet  wheels,  for 
example)  and  perforate,  all  along  the  paper 
tape,  by  means  of  levers  and  punches  (similaj 
to  those  shown  in  Fig.  2,  for  example),  a  double 
line  of  holes,  like  two  racks  which  eery-  '- 
guide  and  move  the  tape  when  placed  ii 
automatic    transmitter.     The   mechanism  for 


operating  the  feed  rollers  V  and  V  from  the 
pistons  mast  be  so  arranged  that  it  actuates 
the  rollers  after  the  punches  have  been  with- 
drawn from  the  tape  TT  or  before  they  entei 
the  same.  When  the  keys  are  released,  tbi 
valves  are  returned  to  their  original  position! 


instrument  placed  at  a  distant  station.  This 
tape  ia  also  exactly  similar  to  what  could  be 
obtained  by  sending  the  electric  currants 
directly  by  the  depression  of  the  keys  of  the 
keyboard  upon  oontaots  placed  beneath.  The 
apparatus  for  automatically  transmitting  cur- 
rents to  the  line  by  means  of  the  perforated 
tape  is  represented  in  Figs.  3,  *,  and  G.  It  con- 
sists of  twenty  levers  a,  one  of  the  ends  of 
each  of  which  is  bent  and  tapered  as  shown 
'-    ''igs.  3    and    5,  and    enters  the   holes  of 


the  perforated  tape  when  the  latter,  whioh 
is  carried  forward  by  means  of  two  toothed 
pinions,  b »,  gearing  into  the  double  rack 
on  the  sides  of  the  paper  tape,  brings  a 
hole  opposite  one  of  the  lever  heads.  The 
other  end  of  each  of  the  levers  a  makes  a  con- 
tact, according  as  the  lever  is  pressed  down  or 
forced  through  a  hole,  with  two  metsllio  plates 
o  d.  The  plate  c  is  connected  with  the  positive 
end  of  a  battery  and  the  plate  d  with  the 
negative  end.  The  levers  are  kept  slightly 
pressed  against  the  paper  tape  by  means  of 
springs  f,  They  are  thus  always  ready  to 
enter  the  holes  which  pass  opposite  to  them 


during  the  forward  motion  of  the  paps 
The  springs  t  are  connected  with  the  c 
pieces  of  a  circular  switch  or  distributer 
pinions  b  b  are  mounted  on  a  vulcanite  c; 
/provided  with  circular  grooves  situate 
site  the  heads  of  the  levers.  This  ro 
cylinder  is  carried  by  a  spindle  g, 
is  part  of  a  clockwork  motion.  A 
turn  of  the  can  tact  brush  on  U 
tributor,  and  at  the  proper  inst 
special  electro-magnet  (not  ahown 
figure)  releases  the  clockwork,  which  cat 
pinions  *  b  to  rotate  to  the  extent  of  oni 
and  the  perforated  tape  consequently  %> 
through  the  distance  of  one  line.  In  i 
facilitate  the  handling  of  the  appara 
frame  which  carries  the  levers  and  the  c 
is  free  to  oscillate  slightly  round  an  axi 
is  then  easy  to  introduce  or  remove  l 
(orated  tape.  A  tightening  screw,  i,  ke 
frame  in  position  when  it  is  raised  an 
for  work.  The  contact  e  sends  positivec 
through  the  line,  and  these  are  receive* 
farthest  station  in  polarised  relays.  W 
levers,  on  the  other  hand,  tonch  the  upp 
d  (that  is  when  the  lever  heads  do  n. 
opposite  perforations  in  the  paper  and  n 
is  to  be  transmitted  by  them)  the  line  i 
negative  ourrents  which  help  to  disch 
and  facilitate  the  working'. 

For  facility  of  construction,  the  lev 
arranged  in  two  groups  of  ten  each  pla 
group  on  each  side  of  the  axis  g.  The  h 
the  levers  on  the  right-hand  side  ore  ;h 
shown  at  a'  (Fig.  5)  and  the  heads  of  thi 
on  the  left-hand  side  are  shaped  as  shin 
(Fig.  5).  When  the  paper  moves  forwan 
easily  disengage  itself  from  the  lever 
which  have  entered  the  holes. 


GEARiNG— XXI 
The  Odontography 

THE  odontograph  is  shown  in  Fig.  IJ 
scale  of  half  the  site.  In  this  instr 
the  edge  A  B  corresponds  with  the  L 
centres  A  B  in  Figs.  131,  132,  in  the  f: 
article,    The  angle  which  A  B  makes  wi' 


is  the  some  as  that  whioh  P  Q  T  make 
AB  in  Figs.  131,  132— via.,  75°.  The  di 
down  the  edge  BC,  BD  represent  th 
given  in  the  tables  printed  upon  the 
These  tables  are  calculated  as  close  appt 
tions  only,  and  the  error  of  a  few  di 
more  or  less,  is  absolutely  inappreciabL 
we  get  beyond  wheels  of  18  or  20  teeth. 
Since  mistakes  are  apt  to  occur  in  thi 


this  scale,  I  will  illustrate  by  simple  di 
the  setting  out  of  spur  gear,  internal  ge 
racks.    Before  commencing  to  lay  do 


circle,  and  the  circleB  representing  the  poi 
roots  of  the  teeth.  Then  take  the  pitcl 
down  on  the  pitch  line,  and  bisect  it  (H 
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distance  of  the  pitch,  to  the  oentre 
The  point  of  bi-aeotfon  a  beoomaa  the  tdge  of 
the  tooth.  Now  lay  the  slant  edge  A  B  of  the 
■oale.  Fig.  133,  against  line  A,  Fir.  13G,  so  that 
the  divided  edgo  jnet  cuts  thepitch  line.  The  re- 
quired radial  number  Is  read  off  on  the  "oentiea 


for  the  fianks  of  the  teeth,"  and  one  oompaas  leg 
plaood  against  that  namber  on  the  odge  of  the 
■oale,  between  B  and  C,  Fig.  133,  the  other  leg 
moved  to  a,  Fig.  136,  and  the  aro  for  the  flank 
■traok  with  that  radius.  Thus,  if  there  were 
30  teeth  of  2in.  pitch,  the  number  correspond- 
ins*  therewith  would  be  49,  and  the  distanoe 
from  IB  on  the  scale  to  a  would  be  radios  of 


:.    If  there  wen  80  teeth  of  21  pitch,  the 

number  would  be  26. 

To  strike  the  taoes,  the  scale  is  moved  to  line 
B,  Fig.  136,  the  graduated  edge  again  cutting 
the  pitch  line,  and  the  radius  number  read  off 


the  "centres  for  the  faoen  of  the  teeth."  The 
oompaas  leg  ia  placed  against  that  number  on 
the  edge  from  B  to  D  on  the  scale,  Fig.  139. 
If  there  were  SO  teeth  of  Sin.  pitch,  the  num- 
ber would  be  IS,  and  with  the  instrument 
plaoed  as  in  Fig.  136,  the  distanoe  from  the 
division  12  to  ■  would  be  the  radius  of  tooth 
face. 


Figs.  135,  136  also  show  the  odontograph  set 
for  internal  gears.  As  in  spur  gears,  the  pitch 
distanoe  A  B  la  set  down  on  the  pitch  line  and 
bisected,  and  the  lines  A  B  carried  to  the  centre 
The  slnnt  edge  ia  est  against  A,  Fig.  1S6,  the 
graduated:  edge  cutting  the  pitch  Use.    An  *»■ 


F,o.  i3i 


— # 


Jtank,  and  the  oi 

on  the  scale  beoumm  iu  uw  iuwubi  aw  u» 
tooth  face.  The  scale  is  then  set  with  Ita  slant 
edge  on  B,  Fig.  136,  the  number  as  for  the 
tooth  face  taken,  and  the  radius  of  Jtanh  struck 
accordingly.  Thus  the  curves  for  the  face*  in 
spur  gear  become  the  flanka  in  Internal  gear. 
and  the  flanks  in  the  first  become  the  face" 
the  second. 
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Since  a  rack  has  no  curvature,  it  is  evident 
that  the  lines  AB  will  be  parallel,  and  the 
petition  of  the  odontograph  will  be  that  shown 
in  Fig.  137,  the  full  outline  illustrating  the 
position  for  striking  the  flank,  and  the  dotted 
outline  that  for  striking  the  face. 

There  are  several  methods  of  striking  ap- 
proximate cycloidal  teeth  by  constructions 
other  than  those  we  have  described.  Bnt  there 
would  be  no  advantage  in  illustrating  them. 
For  all  ordinary  wheels  the  odontograph  affords 
the  most  simple  and  accurate  mode  of  construc- 
tion available,  not  so  precise  and  exact  as  that 
afforded  by  generating  oiroles,  but  sufficiently 
so  for  practical  use,  and  saving  muoh  labour  in 
templet  cutting  and  tentative  methods. 

If  it  is  desired  to  make  a  set  of  wheels 
whose  base  shall  have  a  larger  number  of  teeth 
than  the  odontograph  gives— say  16  or  18 — 
then  the  radius  of  the  16  or  18  toothed  wheel 
will  be  the  diameter  of  the  generating  circle 
for  the  system,  and  the  whole  of  the  gears  or 
outters,  as  the  case  may  be,  can  be  obtained 
from  this.  But  for  general  work,  pinions  of 
11  or  12  teeth  should  form  the  base  of  the 
system. 

The  odontograph  gives  no  radii  for  pinions 
of  less  than  11  and  12  teeth.  Pinions  below 
this  sise  will  have  convex  flanks,  undercut. 
Their  shapes  will  have  to  be  obtained  directly 
then  by  means  of  rolling  oiroles,  the  diameters 
of  the  rolling  circles  being  equal  to  the  radius 
of  the  11  or  12  toothed  pinion  of  the  same 
pitch.  In  the  case  of  very  small  pinions,  espe- 
cially when  gearing  with  internal  wheels  or 
with  racks,  it  is  good  practice  to  make  templets 
to  check  the  curves  obtained  by  construction. 
It  is  surprising  how  in  very  small  and  special 
gears,  a  very  slight  error  in  construction  will 
unfavourably  affect  the  working  of  the  teeth, 
and  nothing  looks  much  worse  than  to  see  the 
teeth  of  wheels  chipped  and  filed  in  order  to 
obtain  freedom  of  working. 

Reference  was  made  in  the  last  article  to 
single -curve  gears.  These,  though  not  true 
involutes,  may  be  considered  as  approximations 
to  that  form.  By  construction,  single-curve 
teeth  may  be  formed  in  a  simple  manner. 
Thus,  in  Fig.  138  it  will  be  found  that  if  we 
strike  a  semicircle  A  B  on  the  pitch  diameter, 
as  shown,  and  take  a  centre  C  on  that  semi- 
circle equal  in  length  to  the  fourth  of  the  radius 
A  B,  the  circle  arc  a  b  struck  thus  will  corre- 
spond precisely  with  the  curve  previously 
obtained,  Fig.  128,  a  line  of  centres  may  then 
be  struck  round  the  wheel  from  centre  A,  pass- 
ing through  point  C.  and  will  serve  for  all  the 
teeth  alike.  This  line  of  centres  may  be  re- 
garded as  the  base  line  of  an  involute  gear. 
But  in  gears  having  less  than  30  teeth,  this 
construction  has  to  be  modified.  Fig.  138 
represents  a  gear  of  30  teeth,  Fig.  139  one  of  15 


I  centre  C  for  the  compass  point.  It  simply 
saves  the  trouble  of  striking  the  semi-circle 
A  B  each  time.  J.  H. 


f'g.  4  3  9. 


teeth,  In  the  15- toothed  gear,  the  flanks  would 
be  too  muoh  undercut,  as  shown  by  dotted 
carves,  unless  the  construction  were  modified. 
This  is  done  by  making  the  flunks  parallel  for 
a  little  way  below  the  base  line,  and  complet- 
ing the  outline  below  the  point  where  contact 
occurs,  with  a  large  hollow  or  radius,  and 
slightly  rounding  off  the  points  of  wheels  gear- 
ing therewith. 

Am  odontograph  scale  has  been  made  for 
these  single-curve  teeth.  It  simply  consists  of 
a  bevel  of  sheet  metal  cut  to  an  angle  of  75°, 
and  marked  off  on  one  edge  into  divisions  of 
the  inch.  One,  the  plain  edge  of  the  scale,  is 
laid  upon  the  semi-diameter  of  the  wheel,  the 
acute  angle  touching  the  point  B  in  .Fig.  138, 
and  the  number  on  the  edge  of  the  scale  corre- 
aponding  with   one  fourth  the  radius  is  the 
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PH0SPHATI0  MANURES. 


THE  value  of  phosphates  as  manure  has 
been  recognised  for  years,  and  latterly 
attempts  have  been  made  to  obtain  them  at  a 
oheaper  rate  from  substances  otherwise  re- 
garded as  waste.  Mr.  W.  L.  Wise  has  recently 
obtained  a  patent  in  this  country  on  behalf  of 
M.  Solvay,  of  Brussels,  for  processes  of  con- 
verting natural  and  other  phosphates  into  pro- 
ducts assimilable  by  vegetable  and  other 
valuable  sub-products.  Every  natural  or  other 
phosphate,  whatever  its  richness  and  its  com- 
position, and  whatever  the  first  treatments  to 
whioh  it  is  subjected,  should  finally  be  con- 
verted into  a  produot  whioh  may  be  used  for 
agricultural  purposes — that  is  to  say,  assimil- 
able by  plants.  Up  to  the  present  time  only 
two  processes  have  been  employed  for  this 
purpose  in  |he  arts  and  manufactures.  One  of 
these  processes  consists  in  treating  the  phos- 
phates by  means  of  sulphurio  acid,  so  as  to 
convert  them  into  superphosphates ;  the  other 
consists  in  treating  the  phosphates  by  means  of 
hydroohlorio  acid,  so  as  finally  to  form  precipi- 
tated bibasic  phosphate  of  lime.  M.  Solvay  has 
endeavoured  to  effect  other  reactions,  and  to 
obtain  other  products  equally  suitable  for 
agricultural  purposes.  Silica  and  alumina  act 
as  acids  as  regards  the  powerful  bases,  and  they 
are  more  fixed  than  phosphorio  acid.  If  they 
are  placed  in  presence  of  natural  and  other 
basic  phosphates,  and  if  the  temperature  is 
carried  sufficiently  high,  they  will  displace 
partially  or  entirely  the  phosphorio  acid.  He 
therefore  operates  as  follows  : — With  the  phos- 
phate to  be  decomposed  he  mixes  silica  or 
alumina,  or  compounds  of  natural  or  other 
silica  and  alumina — especially  those  kinds 
having  the  finest  grains  and  those  most  easily 
attacked — in  such  quantities  (deducting  the 
quantity  of  these  substances  whioh  the  natural 
phosphate  may  already  contain)  that  the  total 
quantity  of  silica  and  alumina  will  be  suffi- 
cient to  take  up  all  the  bases,  either  free  or 
united  with  the  phosphoric  acid.  He  then 
heats  the  mixture,  and,  in  cases  where  the  mix- 
ture is  difficult  to  treat,  adds  fuel  to  promote 
decomposition.  Two  oases  may  present  them- 
selves : — 

1.  If  the  temperature  has  not  been  carried 
too  high,  and  if  it  be  supposed  that  the  material 
operated  on  is  pure  tri basic  phosphate  of  lime 
mixed  with  pure  silicic  acid,  there  will  be 
formed  silicate  of  lime,  with  two  equivalents 
of  base  and  metaphosphate  of  lime  with  the 
other  equivalent.  The  reaction  is  greatly  pro- 
moted if,  previously,  metaphosphate  of  lime  has 
been  added  to  the  mixture,  the  fusibility  of  the 
metaphosphate  urging  on  the  desired  reactions. 
Metaphosphate  of  lime  is  soluble  in  citrate  of 
ammonia,  and  may  be  utilised  for  agricultural 
purposes  even  in  a  state  of  mixture  such  as  it 
leaves  the  preceding  reaction. 

2.  If  the  temperature  has  been  carried  suffi- 
ciently high,  the  phosphorio  acid  is  driven  off 
and  collected  separately  in  water  or  in  a  dry 
state  in  chambers  or  reservoirs. 

In  the  first  case  it  may  be  combined  with 
lime  or  with  residuum  silicate  or  aluminate  of 
lime,  if  it  be  sufficiently  friable,  so  as  to  obtain 
assimilable  phosphate  of  lime. 

In  the  second  case  it  is  simply  mixed  in  a  dry 
state  with  this  same  residuum  or  with  lime, 
and  it  is  employed  as  it  is  for  agricultural 
purposes,  unless  it  be  desired  to  use  it  as  an 
acid,  for  instance,  for  the  manufacture  of  phos- 
phate of  ammonia. 

The  reactions  above  mentioned  may  be  com- 
bined with  the  decomposition  of  sea-salt  or 
chloride  of  potassium,  so  as  to  obtain  finally 
assimilable  phosphate  of  lime,  caustic  soda  or 
potash,  and  chlorine  or  hydrochloric  acid. 

To  the  mixture  mentioned  is  added  ohloride 
of  sodium  or  of  potassium,  and  the  whole  is 
calcined  in  presence  of  air  or  steam. 

Chlorine  or  hydrochloric  acid  is  set  free,  and 
the  residuum  contains  a  soluble  phosphate  of 
soda  or  of  potash.  The  soluble  phosphate  being 
oausticised  by  lime  gives  precipitated  bibasic 
phosphate  and  a  solution  of  caustic  soda  or 
potash.  The  reaction  apparatus  is  such  as  is 
usually  employed  in  the  arts  and  manufactures, 
and  need  not    be  described ;    but  M.  Solvay 


points  out  as  deserving  of  preferenos  the 
reverbatory  furnace  or  tank  furnace  known  is 
Belgium  under  the  name  of  "  Four  i  baam" 
used  in  glass  works,  or  else  the  revolving  dram 
or  rotatory  furnace  used  in  the  manufactaraof 
soda  by  the  Leblano  process  ;  and  in  the  seoaat 
place,  the  cupola  furnace  used  m  foundries, 
but  after  having  previously  agglomerated  the 
mixture  into  bricks  or  pieces,  with  an  intnaats 
mixture  of  fuel  or  not.  He  uses  the  forced  in- 
sufflation of  air,  and  even  Siemens'  and  other 
furnaces  when  he  wishes  to  attain  high  tem- 
peratures easily.  If  phosphorus  is  set  free, 
whioh,  however,  only  occurs  in  reducing  atmo- 
spheres, it  is  reoxidised  subsequently  or  on 
leaving  the  apparatus,  and  is  converted  in  any 
way  into  phosphorio  acid. 

On  the  question  of  soluble  versus  insoluble 
phosphates  of  lime — of  so  much,  importance  to 
the  agriculturist— Sir  J.  B.  Lawes  and  Dr. 
Gilberts  experiments  at  Bothamsted  an  of 
great  value,  and  Sir  J.  B.  Oawes  has  reoensy 
stated  that  phosphate  of  lime,  if  not  taken  is 
at  once  by  the  growing  plant,  becomes  fixed  in 
the  soil,  and  is  only  recovered  by  growing 
crops  over  long  periods  of  time.  Also  that  tat 
capacity  of  our  agricultural  crops  to  take  np 
phosphate  of  lime  existing  in  the  soil  diffenii 
a  very  remarkable  manner.  In  illustration, 
he  says,  I  may  select  two  experiments  upoi 
our  permanent  wheat  crop.  In  1844,  bom 
received  alkaline  salts  and  superphosphate  of 
lime ;  in  the  following  year  both  received  mis 
of  ammonia ;  and  the  salts  of  ammonia  hate 
been  continued  upon  both  np  to  the  preset* 
time.  One  has  never  received  any  further 
application  of  mineral  manure ;  the  other 
received  a  second  application  three  or  four 
years  afterwards.  The  crop  which  had  the 
second  application  hasfciven  a  better  crop  over 
the  whole  period,  evidently  due  to  the  seooad 
application  of  the  phosphates  and  alkalies.  Ai 
the  first  application  took  place  forty-four  yean 
ago,  and  the  second  forty,  it  is  evident  that  tat 
manures  are  very  slowly  recoverable.  The 
other  experiment  I  propose  to  refer  to  mi 
four-course  rotation,  consisting  of  sweta, 
barley,  clover  or  beans,  and  wheat.  All  tat 
produce  is  carried  off  the  land,  and  no  manse 
is  applied.  This  experiment  has  completed  in 
tenth  rotation.  The  first  crop  of  roots  vm 
fairly  good,  amounting  to  12  tons  per  acre.  The 
last  nine  root  crops  have  been  complete  failnm 
The  root  has  been  unable  to  form  a  baft, 
and  the  amount  of  phosphoric  acid  removed  tj 
the  crop  over  an  acre  of  land  does  not  exceed 
lib.  The  barley  and  wheat  crops  have  hem 
fairly  good,  the  last  wheat  crop  being  betvem 
25  and  30  bushels  per  acre.  These  crops  bait, 
therefore,  been  able  to  take  up  phosphoric 
acid  from  the  soil  in  very  considerable  quanti- 
ties. In  another  experiment,  where  super- 
phosphate of  lime  has  been  applied  to  the 
swedes,  and  no  other  manure  is  used  during  tin 
rotation,  the  swedes  yield  about  9  tons  of  bafti 
per  acre.  It  is,  .therefore,  quite  clear  that  it 
was  the  absence  of  phosphate  of  lima  in  earn 
form  available  for  the  roota  which  pieientsl 
their  growth  upon  the  nnmannrod  land,  end, 
further,  that  there  was  abundance  of  phusyhsii 
of  lime  in  the  soiL  whioh  the  other  crops  iathe 
rotation  oould  make  use  of.  I  think  we  lean 
from  these  experiments  that  the  root  crops  d» 
require  phosphates  in  a  more  active  and  sotahte 
condition  than  other  crops.  The  more  soluble 
the  phosphate  the  larger  in  the  amount  whioh 
the  crop  is  likely  to  take  np.  It  appears  to  av 
to  be  very  desirable  that  some  distinction 
should  be  made  in  the  different  forms  of  inso- 
luble phosphates.  I  have  every  reason  to  think 
that  the  phosphate  in  the  basic  slag,  althomgh 
not  soluble  in  water,  is  readily  taken  up  by  the 
roots,  as  well  as  by  other  plants.  In  the  Unitai 
States  they  value  the  unit  of  this  phosphate  very 
little  below  the  unit  of  snperphoephate.  It  ii 
somewhat  singular  that  while  all  the  turnip 
tribes  appear  to  derive  so  much  benefit  from 
the  application  of  soluble  phosphates,  tan 
result  does  not  extend  to  the  mangel— at  least 
such  is  our  experience.  When  we  find,  as  hi 
our  experiments,  that  wheat  and  barley  can  con- 
tinue to  take  out  of  a  soil  large  quautttavef 
phosphorio  acid  for  more  than  thirty  years  after 
the  turnips  had  ceased  to  grow  for  want  of  it, 
it  appears  to  me  to  furnish  a  atrong  aigiamnt 
in  favour  of  a  soluble  phosphate  as  bong  the 
most  suitable  manure  for  the  tsumip  crop. 

Commenting  on  these  rosnails,  the  Ifcnssw 
Trmde  Journal  says  they  Ao>  not  stssa  si  hi 
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the  carbon  oat.  main  it  brittle,  and  spoils  the  saw. 
Bawjert  who  nave  been  aooustomed  to  nse  thiok 
saws  as  a  rule  prefer  them  in  this  respect.  They 
are  just  like  saw-makers  and  saw-hammerers,  bnt 
as  lumber  becomes  more  valuable  manufacturers 
study  methods  of  economising  in  sawdust,  and  in 
osusequenos  the  thiok  saw  is  rapidly  getting  into 
disfavour  and  must  go.  It  is  better  to  prepare  for 
the  ohange,  for  it  is  coming  whether  we  like  it  or 
not. 

As  to  the  many  reasons  why  saws  sometimes 
don't  give  satisfaction,  saw-makers  and  filers  differ 
in  diagnosis  just  the  same  as  doctors.  I  never 
knew  In  my  experience  a  manufacturer  who  did 
not  honestly  strive  to  make  a  good  saw,  but  with 
my  present  knowledge  had  I  a  sawmill  I  would  not 
buy  from  the  factory  who  sold  the  cheapest  saws. 
There  are  many  reasons  given  why  one  firm  can 
undersell  another,  but  I  have  learned  cheap  steel 
and  cheap  labour  is  the  principal  factor.  I  am 
satisfied  the  oapaoity  of  the  oiroular  has  not  been 
gauged  yet.  Five  or  six  years  ago  we  made  a  50in. 
oiroular  of  14-gaug*  on  the  rim  that  was  run  at  the 
Louisville  exposition,  which  did  as  mnoh  and  as 

Sod  work  as  the  thick  saws  and  10  and  12 -gauge 
in.  saws   commonly   used  in  sawing  walnut. — 
Mkuistee  Advocate. 


PATIIRNS   FOR  CHAIN  WHXXLS.* 

T  INK  belts  are  becoming  so  common  nowadays 
I  J  that  it  is  well  for  every  pattern-maker  to 
Siow  something  about  them,  in  order  that  he  may 
be  prepared  to  some  extent  when  called  upon  for 
an  effort  in  this  direction. 

Link  or  chain  belting  may  not  run  quite  so 
smoothly  as  leather  belting,  but  there  is  no  slip- 
ping, and  for  this  reason  they  are  specially  adapted 
to  short  spaces,  where  gearing  is  not  practicable 
and  where  leather  belts  are  liable  to  slip  if  the 
speed  is  slow.  The  motion  produced  is  similar  to 
that  by  gearing.  If  the  diameter  of  wheels  is  pro- 
portioned to  the  length  of  the  links  or  pitch,  then 
the  motion  will  be  smooth  and  the  speed  regular. 
The  more  teeth  the  smoother  the  motion,  and  vice- 


Fig.  1  is  a  very  common  form  of  a  ohain  whee  1 
and  is  made  for  an  ordinary  link-chain  forged 
from  round  iron.  A  wheel  for  this  ohain  may  be 
made  in  several  ways  as  regards  the  position  and 
shape  of  the  teeth  or  lugs  which  give  the  ohain  a 
hold  upon  the  wheel.  Some  forms  are  made  very 
cheaply,  both  as  regards  pattern  work  and  cost  of 
moulding ;  others,  being  more  complete,  will  cost 
more ;  but  to  offset  this  they  will  wear  longer  and 
also  tend  to  prolong  the  life  of  the  belt  by  pre- 
senting more  wearing  surface.  The  form  shown  in 
Fig.  1  is  the  most  complete,  and  is  also  the  most 
expensive  as  regards  pattern  work.  A  portion  of 
the  rim  is  shown  in  seotion  at  *  j  6  is  a  cross  section 
of  same  wheel,  and  c  is  the  chain  used. 

Taking  all  things  into  consideration,  the  best 
way  to  make  these  wheels  is  to  form  the  groove  on 
rim  by  a  core.  Ton  may  make  the  core  in  sections, 
but  usually  it  is  best  to  make  a  whole  box  unless  it 
is  a  very  large  wheel. 

>/This  box  may  be  turned  in  the  lathe  to  the  shape 
shown  at  d,  Fig.  2 ;  the  distance  from  e  to/ equals 
out-half  the  diameter  of  iron  used  in  making  the 
ohain.  If  you  make  a  whole  box  it  should  be  parted 
on  the  line  g  a. 

The  advantages  of  a  whole  box  over  a  segment 
box  are  greater  accuracy,  fewer  poor  castings,  and 
loss  work  for  the  core  maker  and  moulder.  It  is 
also  better  for  the  pattern  maker,  as  he  is  less 
liable  to  make  a  mistake  in  the  pitch  of  the  wheel. 
The  cores  will  always  fit  the  moulds,  while  segment 
oores  are  very  frequently  a  little  too  long  or  too 
short ;  this  of  course  destroys  the  accuracy  of  the 
spacing. 

fePerhaps  you  may  think  that  if  the  segment  oores 
aro  made  the  right  length,  they  will  always  fit  the 
mould.  Bo  they  would,  but  after  the  box  is  made  just 
the  right  length,  which  is  not  easily  done,  and  in 
calculating  for  which  you  must  be  acquainted  with 
the  core  maker  and  also  the  moulder ;  and  in  a 
groat  many  cases  where  you  know  the  core  maker 
or  moulder,  you  will  also  know  that  the  oores  or 
moulds  get  better  as  the  last  pay  day  gets  farther 
away.  After  all  this,  we  shall  still  have  to  take 
the  chanoos  of  baking.  All  joking  aside,  however, 
wo  will  allow,  as  perfection  is  something  rarely 
attained,  that  it  is  easier  to  get  a  job  from  a  whole 
box.  A$aio,  if  the  core  is  made  in  halves,  they  are 
a  bad  thing  to  paste  together  accurately,  and  as  for 
the  extra  work  in  making  the  whole  box,  you  will 
find  that  the  moulder  will  save  the  cost  of  that  in 
making  a  very  few  moalds. 

I  have  shown  the  core-box  in  section  in  Fig.  2. 
It  has  one  side  of  the  print  left  open  all  round. 
The  oore  is  rammed  up  through  this  opening  and 
struck  off  level,  then  by  lifting  off  the  part  marked 
•  the  core  may  turned  out  on  a  plate  and  dried. 
The  outside  edge  of  print  is  made  with  plenty 
of  draft,  to  facilitate  turning  the  oore  out  of 
oore-box  and  to  make  it  easier  to  place  the  oore 

•  Bj  F.  W.  Babbows,  in  A*tric*n  JTscMstsf. 
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osntral  in  the  mould.  After  our  box  is  turned  to 
the  shape  shown  at  d,  Fig.  2,  the  next  thing  is  to 
space  it  up.  The  most  common  fault  with  all 
ohain  and  sprocket  wheels  is  in  the  spacing— the 
length  of  the  spaces  being  different  from  the  length 
of  the  links.  I  will  try  to  explain  how  this  may 
be  avoided  to  a  great  extent.  Measure  off  a  por- 
tion of  the  ohain  18in.  or  20in.  in  length,  being 
very  careful  to  get  exactly  full  links-— say  ten 
links  are  found  to  be  exactly  20in.  long,  which 
makes  eaoh  one  2in.  In  this  way  we  reduce  any 
error  in  measuring  the  length  of  a  single  link  into 
as  many  parts  as  there  are  links  in  the  space  mea- 
sured, on  the  prinoiple  that  yon  can  measure  a 
single  space  with  about  the  same  degree  of  accu- 
racy eaoh  time.  It  makes  no  difference  what  the 
length  of  the  space  may  be,  provided  it  is  less  than 
the  length  of  the  scale  or  rule  used  to  measure 
with.  This  would  ordinarily  bring  the  space 
within  2ft.,  the  length  of  an  ordinary  rule.  If. 
then,  yon  could  measure  a  single  link  within  *01  of 
an  inch,  you  could  also  measure  ten  links  within 
•01  of  an  inch,  then  by  dividing  this  into  ten  equal 
parts  we  have  reduced  the  error  in  the  length  of  a 
single  link  to  *001  of  an  inch.  We  shoold,  of 
course,  measure  the  chain  with  a  standard  rule, 
and  then  take  the  same  space  from  a  shrink  rule 
before  dividing  in  single  links. 

The  diameter  and  spacing  of  this  wheel  need 
not  be  so  absolute  as  in  making  sear  wheels; 
still,  the  teeth  in  a  single  wheel  should  be  all 
alike,  in  order  that  the  motion  produced  by  it  may 
be  regular. 

To  lay  out  the  box  we  will  make  two  templets, 
as  shown  in  Figs.  8  and  4.  These  are  made  with 
with  a  gauge  piece  that  is  placed  against  the  part 
of  the  box  that  corresponds  with  the  largest 
oircumferenoe  of  wheel.  We  will  use  the  one 
marked  8  first,  then  with  a  templet  like  8  a  we  will 
work  out  the  spaces  laid  off  by  3,  which,  by  the 
way.  will  be  only  every  other  space.  After  these 
are  finished  lay  off  the  alternate  links  by  templet 
4,  using  a  second  templet  like  4  a  to  gauge  the 
depth  of  this  last  cut.  This  completes  the  oore- 
box  ready  for  varnish.  If  there  are  to  be  many 
cores  made  from  this  box  it  will  be  best  to  make  it 
of  iron,  which  may  be  made  from  either  a  wood  or 
plaster  of  Paris  pattern.  In  case  an  iron  box  is 
wanted  it  will  be  possible  to  make  it  from  a 
pattern  of  only  one-half,  or  one  side  of  the  rim,  by 
making  the  upper  part  of  box  first,  then  adding 
the  bottom  and  outside  to  pattern  before  making 
the  second  casting. 

The  pattern  should  have  the  rim  glued  up  in 
segments,  with  the  arm  cut  in.  A  cheap  wheel  of 
this  kind  may  be  made  by  turning  the  core-box 
out  to  the  siae  and  shape  of  the  chain ;  by  this  I 
mean  of  such  sise  and  shape  that  the  chain  will 
lie  in  the  groove.  Then  to  give  the  chain  a  hold 
on  the  wheel  at  every  second  or  fourth  link  of  the 
chain,  two  little  pieces  a'<ryFig.  1,  are  fastened 
in  the  box,  one  each  side.  These  pieces  must  be 
of  such  sise  and  shape  that  they  will  go  between 
the  links  of  the  chain  as  it  lies  in  the  wheels. 
This  box  is  much  easier  to  make,  and  it  costs  less, 
bnt  the  wheel  does  not  wear  as  long,  neither  does 
it  give  the  firm  hold  which  the  other  form  affords. 

[The  pieces  marked  a'af^  referred   to  in  the 
\  deaaripUon  of  the  last  form  of  wheel,  using  the 


chain  ct  Fig.  1,  are  also  a  part  of  the  first  whe 
will  be  seen  by  studying  both  a  and  6.] 

There  are  other  ways  of  making  these  wa 
but  as  the  two  ways  I  have  explained  are  ts 
treinea,  one  being  the  most  complete  while 
other  has  probably  the  least  work  it  is  poenl 
get  along  with,  all  other  ways  come  between 
two,  being  more  or  loss  complete  copies  of  F 
and  need  not  therefore  have  a  special  deseri] 
Another  form  of  ohain.  the  construction  of  i 
is  shown  very  plainly  oy  the  two  views  i 
Fig.  7.  has  links,  which  may  be  either  pm 
from  sheet  metal  or  oast  ready  to  rivet  top 
This  is  a  cheap  ohain,  for  the  pieces  are  ah 
and  easily  put  together. 

The  pattern  for  the  wheel  is  also  a  simple 
to  make.  The  rim  shoold  be  laid  up  in  segi 
similar  to  rim  in  Fig.  1.  This  rim  has  tarte 
of  teeth  on  its  circumference,  the  two  ontsidt 
being  placed  so  that  the  teeth  in  one  row 
opposite  the  ones  in  the  other  outside  row,  • 
the  middle  row  has  the  teeth  opposite  tati 
in  outside  rows.  The  middle  row  most  bt 
by  oores,  and  in  turning  np  the  pattern  vti 
allowances  for  this  by  leaving  that  portion  a 
rim  which  is  covered  by  this  row  of  tests  i 
than  the  two  sides — this  width  to  be  such  t&c 
oores,  which  will  be  described  farther  on,  vi 
topple  over  into  the  mould  and  cause  the  as 
to  break  all  of  his  New  Year 'a  resolutiom 

The  edge  of  the  rim  will  thus  be  dross 
three  equal  portions,  the  diameter  of  ibtlw 
side  parts  being  the  same,  while  the  centos 
radius  greater  than  either  aide  by  an  asswstif 
to  a  little  more  than  the  depth  of  the  test 

We  should  put  a  line  on  each  side  of  at  a*, 
mark  the  bottom  of  teeth.  The  oaten  a 
may  then  be  laid  out  by  a  pair  of  diriaai 
worked  down  to  central  part :  *****  paxtsssttti 
be  laid  off  and  out  through,  leaving  pass, 
shown  by  dotted  lines  a  dL  Fig.  6.  Perhaps ■ 
substantial  way  of  making  the  prints  for 
centre  row  of  teeth  will  be  to  turn  the  rin  w 
across  and  put  on  the  oore  prints,  eass  m 
itself.  In  this  way  eaoh  single  print  is  forse 
one  piece  of  wood,  which  might  not  be  tsesi 
they  were  cut  out  of  the  rim. 

The  oore-box  is  shown  at  Fig.  6,  sad  isoni 
fitted  very  nicely  to  the  print,  in  order  to  asn 
cores  stand  in  just  the  right  places. 

This  kind  of  a  wheel  may  also  be  safe  i 
cheaper  form  by  leaving  off  all  but  the  casta 
of  teeth  ;  keeping  the  rim  of  the  earns  taidbs 
the  chain,  to  give  it  a  good  support,  sad  ah 
keep  it  from  becoming  jammed  between  tat* 

There  are  several  styles  of  sprocket  watebi 
with  a  single  row  of  teeth,  one  of  the  shssi 
which  is  shown  in  Fig.  7, «  being  a  sscuosel 
rim.  showing  projection  of  teeth, is  en* ■* 
of  the  same,  and  e  the  ohain  need.  These 
oast,  each  link  by  itself,  and  then  riveted  *f* 

While  the  chain  and  wheel  shown  m  P*  k 
also  the  one  in  Fig.  6,  will  work  eqsaDy  wi 
either  direction,  tnis  one  (Fig.  6)  »  ■*■* 
move  in  one  direction  only,  as 

In  this  wheel,  an  the  arms  are  as  tsssr  ■ 
rim.  we  will  let  them  in  pert  way  tkreajfc  ssi 
as  shown  by  dotted  lines  at  d,fH>T.ssif 
them  by  nails.     The  rhn  sasrmwse  hrT 
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than  three  ooursee  of  tegmenta,  and  tha  tatlh 
b*tt«r  he  putonseparately.as  if  weoieke  tham 
rt  of  the  rim,  we  tuny  have  bad  work  whan  w* 
>  to  laying  and  working  th*m  oat,  whereat  If 
at  them  on  each  on*  by  ilaolf,  we  shall  have 
tooth  made  of  a  single  pieoe  of  wood. 


SIMPLE   FORK    07  APPARATUS 

FOR  GENERATING  GA8H8. 

SB   apparatus  moat  in  vogne  at   present  for 

!cnereting  anoh  galea  u  CO„  H,  and  H-S  i> 
Kipp.  Tha  form  of  ipparatui  described 
w  possesses  certain  advantage*  over  Kipp'a, 
bly  on  the  aoore  of  economy.  The  oonstrno- 
of  tha  apparatna  will  be  beat  understood  bi 
re  bo*  to  tha  accompanying  diagram.   The  bnll 

blown  on  a  tnbe  C,  and  a  amall  aperture  1 
eatO.    The  aolid  substanoe  it  introduced  infc 

bnlb  in  email  lamp*  (e.g.,  marble,  tin u,  or 
>tu  inlphidfl)  through  tba  tube  C.  The  bola 
leoork  should   be  large  anongh  to  allow  the 

C  to  elide  easily  in  it  on  tha  applioation  of  a 
t  degree  of  force.       Tha    liquid    by   whoaa 


ider  A.— height,  Sin.  i  internal  diameter  1  In. 
b  B— diameter,  iin. ;  tube  C— diameter,  Jin 
gth,  8in. 


it  immersed  in  the  liquid,  th*  latter  enter* 


lay  be  led  bye  delivery  tnbe  joined  by  robber 
g  to  C,  into  any  veesel  designed  to  receive  it, 
'  advantage!  which  the  apparatna  poaeeaeee 
be  peroeived  on  naiog  it ;  bat  two  may  be 
ad  oat  here.     The  Brit  is  that  when  a  eoffi- 


ftion  oeaaee.  The  second  it  that  th* 
3e  agitated  at  any  time  without  diioonneeting 
■livery  tube,  thua  avoiding  cessation  of  action 
■pent  aoid  adhering  to  the  aolid  matter,  which 
i  of  the  great  disadvantage!  of  Kipp'a  apna- 
,-G.  S.  JoHsaoy,  in  Cktmieal  JV*»*. 


SIMPLE    EXPERIMENTS     IN 

PHTSICfi.* 
IB  behaviour  of  gatee  under  certain  condition* 

is  of  peculiar  interest  to  the  atodent  of 
oi,  since  it  involve*  aotiona  whioh  cannot  be 
and  whioh  require  purely  mental  effort  for 
oom  prehension.  There  are  timpl*  wnya  of 
nitrating  that  oertain  action*  do  ooonr  ;  but 
iaot  mode  of  their  occurrence  ia  left  toreeeon 
ijectare.  In  lome  of  the  following  uperi- 
i  molecular  eotion  proceed*  with  astonishing 
ity.  One  of  the  beat  example*  of  thia  rapid 
i  lathe  abeorption  of  gaaea  by  charcoal.  To 
rat*  absorption  according  to  the  nanal  method, 
e  of  recently  heated  charcoal  i*  floated  upon 
try,  and  a  teat  tube  filled  with  oarbonio  aoid 
ionia  gaa  ia  inverted  over  It  and  quiokly 
a  th*  meroury.     Th*  abeorption  begins 


»,  *L  HOPXlKf,  In  tha  aViesftfe 


in  and  by  a  cork,  In  whioh  ii 
inaerted  a  abort  pieoe  of  entailer  tuba,  ia  plunged 
open  end  downward  Into  a  tumbler  partly  filled 
with  water.  To  a  Saak  or  bottle  ii  fitted  a  oork 
in  whioh  ia  inaerted  a  amall  glaaa  tube,  and  the 
lalltnbeaor  connected  by  a  abort  piece  of 
i  rubber  tnbiog.  The  flsik  ia  filled  with 
carbonic  aoid  gaa,  and  corked.  Catbonio  acid  gaa 
"  ir  thia  and  subsequent  axperimant*  may  be 
adily  prepared  by  dissolving  a  amall  quantity  of 
>rbonat*  of  aoda  (aay,  lot.)  in  water,  in  a  tall 
us  or  earthen  vessel,  then  slowly  adding  a  few 
■ope  of  sulphuric  acid.  The  gea  will  quiokly  fill 
_je  veaael  to  overflowing.  The  oarbonio  aoid  gaa 
being  much  heavier  than    air,    ma;    bo  readily 

Sored  into  the  flask.  One  or  two  amall  pieoea  of 
e  eharooal  are  heated  atrongly  in  a  closed  veaael, 
mehaa  a  covered  oruoible,  or  upon  the  top  of  a 
itove,  Th*  cork  of  th*  Beak  ia  removed,  and  the 
ihaxcosl  ii  dropped  in  and  the  oork  replaced.  If 
here  are  no  leaks,  the  abeorption  of  thegs*  by  tha 
iharoosl  will  be  immediately  shown  by  tba  rue  of 
.he  wat*r  in  th*  tube  in  the  tumbler.  The  aoal 
rill  absorb  So  timea  its  bulk  of  the  gaa.  In  the 
:aa*  of  ammonia  the  volume  of  gaa  abaorbed  reaches 
90  timea  tbe  bulk  of  the  eharooal.  A*  the  gaaea 
moat  easily  condensed  to  a  liquid  state 
which  are  absorbed  with  the  greatest 
facility,  it  ia  fair  to  presume  that  the  gaaea  ab- 
sorbed by  the  charcoal  are  in  a  liquid  state.  The 
"  '  own  purifying  property  of  charcoal  and 
parous  anbatanoe*  ia  referred  to  their 
absorptive  power. 

Th*  Diffiuian  of  Gaiei.— The  tendency  of  gaa  to 
mix  or  diffuse  one  into  the  other  ia  very  atrong.  A 
limple  erpeviment  exemplifying  thia  tendency  is 
illuatrated  by  Figs.  8  and* 4.  A  clean,  dry  porous 
cell,  anoh  aa  i*  used  in  galvanic  batteries,  it  closed 
by  a  oork  in  which  ia  inaerted  a  amall  glial  tube. 
A  piece  of  barometer  tuba,  6in.  or  Sin.long,  is  con- 
nected by  rubber  tubing  with  the  tnbe  of  the 
porous  oell.     Tnc  end   of    tha   baromoter  tube  la 

Slanged  into  water,  and  th*  porous  oell  is  intro 
need  into  a  veaael  filled  with  hydrogen  or  illu- 
minating gaa,  An  ordinary  fish  globe  answers 
admirably  aa  a  gaa-eontaining  veaael  for  thia  and 
similar  experiments.  It  i*  readily  filled  with  illu- 
minating gaa  by  placing  It  for  a  few  minute*  in  an 
inverted  pqeittou  over  a  burner  through  whioh  gaa 
ia  flowing.  The  gaa  enter*  the  porona  oell  *o  muoh 
more  rapidly  than  tha  air  can  eaoapa  through  th* 
pon*  of  th*  0*11  that  a  preaaure  ia  created  whioh 
cauaas  th*  air  to  eaoapa  through  th*  tub*  and 
bubble  np  through  tb*  water. 
When  the  poroua  oell  ia  removed  from  th*  glaaa 


globe,  the  reverse  of  what  hu  been  described 
ooonra,  the  gaa  passing  outward  with  much  greater 
rapidity  than  the  air  can  paas  in,  thereby  producing 
a  partial  vacuum,  which  oenaea  t-e  water  to  rite  to 
a  in  the  glaaa  tnbe.  Theee  are  examples  respect- 
ively of  andoamo**  and  exoamoae.  In  theee 
experiments  it  is  of  vital  importance  to  have  tight 
joints,  a*  tbe  slightest  leak  will  insure  failure. 
The  oork*  should  fit  tightly,  and  where  they  are 
not  to  be  removed,  they  should  be  aaraf  ully  scaled. 


PRIMARY  BATTERIES  AND  THEIR 
USE  FOR  ILLUMINATION  AND 
MOTIVE  POWER  * 

WAIVING  tha  question  about  the  compara- 
tively lesser  cost  of  dynamo  current*  and 
those  obtained  by  chsmioal  batteries,  which  will 
not  be  contested,  not  even  by  the  champion*  of 
the  latter  (if  they  are  intelligent  and  honest),  the 
problem  ia  reduced  to  th*  choice  of  battery  for  the 
purpose  intended.  Eleotriciana  of  experience 
know  that  In  the  various  styles  of  electric  bat- 
teries there  are  enormous  differenoea  between  the 
nature  of  onrrents  obtained  aud  their  behaviour 
daring  aa*.  In  order  to  give  an  intelligent  review 
of  thia  subject,  I  will  divide  the  various  style*  of 
chemistry  or  primary  batteries  into  six  class**, 
which  division  is  based,  net  so  muoh  upon  their 
shape  and  mechanical  arrangement,  aa  upon  tha 
materials  employed  and  the  consequent  character 
of  the  electric  ourrsnts  obtained. 

Pint  01*M  Of  Primary  Batteries). 
To  the  first  olia*  we  must  naturally  connt  th* 
imall  discs  of  aluo  and  copper  or  eilver  alternating 
with  discs  of  sloth,  paper,  or  other  porous  material 
moistened  with  a  liquid  which  will  chemically  aot 
upon  the  sine 

To  thia  cliaa  belongs,  of  course,  the  oolnmu  or 
lile  of  Volte,  consisting  In  a  series  of  many  such 
Uses  auparpoaed,  with  alternate  poroua  moistened 
dies*  between.  Tb*  action  of  thia  pile  ia  very 
tacent  or  short-lived  ;  it  exhibits,  however, 
i  it  lasts  a  very  high  electro-motive  force,  and 

la  to  produce  considerable  oommoiion  through     , 

the  body  whan  the  hands  are   brought  in  oontaot  ' 
-ilh  th*  extremities  of  th*  pile. 

Th*  publications  of  th*  beginning  of  this  o*ntory 

contain  illuatrated  descriptions  of  a  great  many 

:i*tiea    of    thia    pile,    and    they    alao  daecrib* 


[Hewiri 
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secondary  piles  whioh  ware  inactive  until  the 
oharge  of  ■  primary  pile  ni  puied  through  tha 
■una,  whan  It  gave  the  charge  back.  It  it  thus 
Han  that,  notwithstanding,  those  pilsa  are  now 
obsolete,  tha  experiments  made  with  them  oon- 
tainad  tha  germ  of  the  later  discoveries  and  even 
of  the  storage  batteriee,  which  now  constitute  ao 
promising  a  path  of  pursuit  to  the  investigator. 


bean  mad*  by  Pepys  whan  ha  prepared  for  the 
"-il  Institute  in  London  hir  l" 


Royal  li 


a  battery,  whioh  oc 


another,   with    a   poroos   substance 

wide,  and  suspended  over  a  tnb  with  acid,  in  which 
they  were  immersed  and  removed  by  meant  of  a 
pulley  and  crank.  This  arrangement,  notwith- 
standing it  cuntains  mnch  more  metal  than  wai 
preaent  in  all  the  discs  of  Volte's  pile,  produced  no 
commotion  in  the  human  body,  but  it  exhibited 
considerable  heating  power;  the  discharging  cur- 
rent burned  iron  wire  and  exhibited  other  aigna 
of  its  great  heating  capacity. 

Wcknownow  that  this  peculiar  behaviour,  whioh 
-'--ly  understood,  haa  ita 
■  -*  -.  single 


acted  it 


noting  a  | 


<.f  \"./(  ..     Th,-  .-I?,-!-..  i-L--      r      ■  >■■  mivi.t 

oftbeaiae  of  the  plate,  which  regulates  only  the 
uuantityofeleetrioitydevelopefl,  but  not  the  electro- 
motive force,  which  can  only  be  obtained  by  com- 
bining the  aeries  :  line,  liquid,  copper — xino,  liquid 
copper,  4o. 

Combining  in  this  way  large  cells,  aa  was  done 
by  Humphry  Davy  and  Wollaaton,  the  batteries 
bearing    the    latter'a    name  ware  produced   (zinc 


';■'  !■'■"■ 


luted  c 


D  thia 


I   platiniaad  a 


»  battery  (ainc 
carbon,  alto  in  SO,).  In 
at  firat  itrong.  become)  Boon  very  weak.  The 
nanae  of  thii  ii  a  dir position  of  >  film  of  visible  or 
invisible  hydrogen,  covering  the  oopper,  ailver  or 
carhon  plates,  which  hydrogen  is  aet  free  by 
the  decomposition  of  tha  water  from  which  tha 

called  polarisation.  The  readiest  way  to  destroy 
tha  polarisation  is  to  give  the  Since  battery  rest, 
or,  better  still,  to  take  the  Wullaston  battery  out 
of  the  liquid,  for  whioh  purpose  they  are  usually 
mounted  suspended  from  an  axis,  by  which  means 
they  nan  be  caused  to  descend  in  the  liquid  only 
for  the  time  tbe  current  is  required.  This  was 
especially  put  in  practice  by  Hobert  Hare,  of 
Philadelphia,  some  of  whose  experiments  the 
writer  of  thia  article  repeated  in  1835,  and  whohad 
afterwarda  the  satisfaction  to  see  Prof.  Hare  in 
1849.  when  he  showed  him  his  largo  deflagretori  in 
the  University  of  Pennsylvania,  Philadelphia. 

One  of  the  batteries  consisted  of  '2-10  cell*,  each 
of  which  contained  a  xino  plate  of  I7in.  by  Sfiin., 
surrounded  by  copper  of  twice  that  surface.  Whan 
placed  in  tha  acid  he  produced  between  oarbon 
cylinder!  a  luminuu»  aru,  which  by  separating  the 
carbons  could  be  elongated  to  Uiu.  to  Sin.  long. 
He  malted  platinium.  fused  heavy  spar,  while  iron 

human  eyes  were  unable  to  bear  the  light.'  Dr. 
Hare  himself  temporarily  lost  his  sight  by  in- 
flammation, which  only  waa  subdued  after  several 
weeks  medical  treatment. 

Special  attcoiion  is  here'given  to  these  old  ex- 
periments for  two  reasons:  firstly,  to  do  justice  to 
the  old  investigators,  the  pioneers  in  the  path  of 
electrical  reiearrh,  whore  merits  are  now  often  for- 
gotten ;  but  secondly  arid  principally,  to  point  out 
a  grave  error  which  Hara  committed  when  he 
attempted  to  improve  bis  deflsgrator  by  abolishing 
tha  separata  cope  or  oelli.  end  plongieg  100  pair  of 
platea  all  in  one  Urge  single  trough  c.ma.n.ng  the 
acids,  and  which  he  deecribee  in  tba  publication 
mentioned  in  tbe  footnote,  and  which  the  writer 
saw  wbaa  examloing  Dr.  Hares  improved  defls- 
grator. 

If  we  combine  galvanic  elements  la  series  so  as 

order  to  attain    the    mailmnm    result,  not  only 
separate  the  liquid*  of  me  different  cells,  but  eve- 
insulate  every  oell  from  ita  neighbour.     In  1& 
the  difference    between  eleotro- motive  foroe  at 
quantiiyof  coreot  was  o«t   jet  understood,  vol 
end  »U)[.i-r<-"  were  nn*  oi<wn,  sod  an  error  in  tb 
respect,  whioh  was  excusable  then,  is  no  more  w 
in  1888.    When  at  present  an  electrician  attempts 
to  improve  a  Daniel]  battery   hy  connecting  tin 
plates  in  aeries,  and  then  causes  the  liquid  to  com 
manicate  in  all  the  rells--in  faot,  to  have  the  whole 
of  them  in  one  single  trough,  and  thus  destroys 

S art  of  the  only  iheory  in  which  the  battery  is 
sficient,  nam-ly.  part  of  its  electro- motive  force — 
we  most  conclude  that  he  does  not  understand 
tbe  modem   A  B  C   of   electricity.    Bat  of  thi 

Third  Olaa*  of  Primary  Batteries. 

The  polarisation,  which  is  the  great  drawback  of 

the  b*tLeiit&  ui  lha  frittviuut  or  fecund  close,  aa  it 


them  from  continuity  of  activity  to 
giving  tbe  required  current,  is  obviated  in  th 
Grove  and  Hansen  batteries,  and  the  many  varia 
Uons  made  upon  them,  ia  all  of  which  the  hydros; e: 
plate,  (pl.tinur     ™ 


'?)." 


■,  for 


I  the  N,0,  c 


.      id  N,0„  whic 
fumes.    The  line  in  tbeae  batteries  is  immersed 

tha  nitric  by  a  porous  cap  or  partition.  It  iselear 
"hat  such  batteries  can  only  be  used  in  local  it  iea 
'hare  arrangements  have  been  made  for  active 
ectilation,  so  as  to  dispose  of  tha  fumes.  This 
lass  of  batteries  possess  slmost  double  tha  eleotro- 
lotive  force  of  the  former  (the  second  olaaal,  and 
laintain  an  almost  constant  current  until  tbe 
quids  are  exhausted  or  tha  zinc  consumed. 

Fourth  Class  of  Primary  Batteries, 
The  nuisance  of  the  nitronsfumes  haa  been  over. 
_oma  by  the  nae  of  a  solution  of  bichromate  of 
potash  mixed  with  sulphuric  acid  ;  the  latter  seta 
some  of  the  chromic  acid  free,  whioh  then  is 
decomposed  and  gives  some  of  ita  oxygen  to  the 
hydrogen,  besoming  aeaqaioxide  of  chromium, 
' sng,with  the  potash  and  sulphuric  acid,  chrome- 
no  fumes  can  bs  created  here,  but  the 
a-alum  deposits  a?  crystals,  whose  the  ace nm il- 
ia a  drawback,  and  will  soon  end  the  activity 
battery  if  care  is  not  taken  for  their  removal, 

i  fixations  of'  this  style  of  battery  arc  called 
'-.  Chntanx,  Delsnrier,  Grenet,  Fitzgerald, 
and  Molloy.  They  all  distinguish  themselves  hy  an 
electro- motive  force  nearly  as  hie"  as  those  of  tbe 
second  class,  and  for  thia  reason  have  been  adver- 
tised aa  being  adapted  for  electrical  illumination 
for  private  residences,  for  running  sewing  machines, 
revolving  ventilating  fans,  and  performing  other 

paratively  short-lived,  in  spite  of  the  attempts  to 
correct  this  defect..  Thay  requ  ire  a  frequent  replace- 
ment of  the  exhausted  liquids,  and  while  this  has 
been  corrected  by  automatic  arrangements,  they 
-lbject  to  the  labour  of  fr 


lis,  the 


i,  tbe  i 
theend.theysre  found  to  tie 
they  are  always  abandoned 
s  through  tba  experience  of 
re  good  for  nothing  hut  for 

and  for  motive  power  to  the  ignorsnt,  and  by  falsa 
representations  induce  them  to  buy  snob  a  battery, 


tbe 

tion  of  the  1 

hy  all  who  ha*ia 


'  i>"""> 


mpany,  1 


ccordin 


writable 
ni.-.iir  pn-.iiilf.  f,.r  sru-.M  cipii  :il,  claiming,  1 
of  them  do,  that  the  electric  light  thus  produced 
will  coat  only  one  oent  per  hoar,  sod  a  hors< 
power  can  be  obtained  by  the  consumption  of  11 
of  lino  per  working  hoar.  Those  who  are  fnolii 
enough  to  believe  this  must  he  impressed  with  tl 
prospective  profits  ot  investing  in  sn  enterprii 
whioh  surely  will  be  patronised  by  everyone  who 


sal  s 


alwayss 


ind  elec 


Fifth  Class  of  Primary  Batteries. 

At  ths  head  of  this  dies  btsnds  the  Wi.wW, 

which,  sinae  ths  introduction  of  tbe  telephone,  his 

earned  a  well  founded   reputation  of  adaptability 

adapted  to  ths  requirements  of  telephonic 
mnnlcatioos  are  needed.  It  puisestes  the  great 
advantage  of  giving,  for  periods  of  that  dun  ' ' 
currents  which,  if  not  equal  to  those  of  a  Grc 
Bnnaen  cell,  are  at  least  far  superior  to  s 
battery  at  the  beginning  of  its  action  ;  but  i 
tbe  disadvantage  of  being  soon  exhausted  by 
polarise  ion  when  the  current  is  kept  closed  * 
length  of  time;  as,  however,  it  very  quickly 
peratei  when  the  circuit  is  broken,  sad  _  _ 
regains  its  normal  strength,  it  is  eminently  adapted 
fnr  currents  of  short  duration,  such  as  are  required 
for  the  operation  of  tbe  telephone,  slitm  bells, 
telegraph  offices  when  the  business  ia  not  con- 
In  this  battery  the  liquid  is  chloride  of  ammo- 
nium and  the  product  obloride  of  sine,  while  the 
ammonia  enters  the  porous  oell  or  prism  and  there 
interferes  with  ths  free  action  of  the  oxygen  of 
tha  peroxide  of  manganese  combined  there  with 

esoapea,  the  oxygen  becomes  again  ready  fur  act 

lion,  whioh  lasts  until  thu  chloride  of  ammoni 
decomposed  or  the  lime  consumed. 

Before  treating  the  sixth  and  must  important 
el  at*  of  batteries  we  will  describe  some  of  th 
modern  modifications  of  the  Leolsnohc,  which  at 
well  worth  noticing,  and  close  this  article  with 

various  batteries,  which  has  been  reduced  from 


-atimer  Clark,  by  making  the  Dsaisll  WtMn 
■25  volts.  Notwithstanding  that  the  •*tsld*br 
Ion  of  a  volt,  as  given  in  the  books,  is  the  clssa*- 
lotivs  force  of  a  single  Darnell  cell,  I  find  lasts 
ompact  gravity  battery  whan  in  nod  rrahaai 
_nd  tested  by  my  voltmeter,  after  having  it  gat- 
pared  and  correoted  hy  tbe  beat  instruments  si  u* 
Philadelphia  Electric  Exhibition  of  18*1,  era 
for  the  Daniell  oell  1-25  volte,  which  nducssta* 
Wollsaton  to  I'M  or  one  yolk 

Table  of   the   cleotro-motive   tone  of  tulsj 
primary  batteries: — 
Wollsaton,  at  the  start ~  H»  voaj. 


.'I* 


.    Ill 

l« 


Bichromate,  fresh 

„  strong  eolation  rw    , 

.,  oldeolutiuo  lMtolarksv 

ell,  very  constant ..,...,...  I  "5  vaba 

Leclannhc,  fresh I'3    , 

„         after  closing I'M    . 

„         later    0»    , 

„  after  rest 110    P 

It  ia  important  to  observe  tbst  the  eleettjmm 
force  of  the  Darnell  battery  is  inferior  to  slide 
others  when  they  are  freshly  started,  exeept  *t 
"  'Vullaeton;  after  closing  the  current,  hosts*, 
.  mostly  drop  down  bel-iw  the  Daniell, ih* 
keeps  op  thef  nil  amount  with  admirable  steads** 


0RTH0CHR0MATIC  PHOTOGRAPET 

AT  the  Glssgow  meeting  last  year  I  bad  e* 
honour  of  bringing  before  the  Cuomtkai 
brief  history  of  orth  achromatic  photograph;  ipM 
that  time,  and  an  account  of  some  of  mr  (xpsr> 
ment-  in  the  same  direction.  Experiments  vat 
the  spectrum  not  only  confirmed  the  results  d 
previous  workers,  bat  even  showed  tbi'.  n>«| 
to  make  ordinary  gelatine-bromide  plates  wA 
mure  sUlHila  to  the  yellow  and  other  rsysof  In 
ref  ran  gib  ility  than  to  any  part  of  the  bias  ■ 
violet.  In  order  to  ascertain  whether  pltteiin 
prepared  are  of  practical  value,  a  series  of  e» 
parative  exposures  was  made.  Various  mlosi 
objeuts,  such  as  pottery,  flowers,  and  piictcet 
were  photographed  under  the  same  conditio*!1 
lighting  on  ordinary  platea  and  on  similsr  pis* 
which  had  been  treated  with  a  dilute  smsHUsai 
solution  of  erythroaine.  In  tbe  latter  assi 
trsnspsrent  yellow  screen  was  placed  batnait 
object  and  tb*  plate.  The  rssults  shueeitsa 
platea  treated  with  erythroaine  give  muehhsw 
results  than  it  is  possible  to  obtain  on  hvssi 
plates.  At  that  time  there  waa  very  little  erio» 
as  to  the  value  of  orthochromatii  pistes  ia ius- 
acape  photography.  The  noalterad  whits  lias 
which  la  reflected  in  greater  or  leas  qoantitrfisi 
all  coloured  objects  is  al  ways  an  importaat  hwi 
in  the  result,  and  tends  to  reduce  tha  oontmtsss 
to  colour,  especially  if  a  fall  exposure  is  pia 
In  landscapes  the  proportion  of  rsfisctcd  via 
light  ia  very  considerable ,  and  thi 


at  ages    of    ortboduaaa* 
<r*at  as  in  tha  sS*ssH 


groanda  j'.t  t;  -i 
position  that  considerable  improvement  oupti 
obtained. 

During  the  spring,  anmmer,  and  antnnra  ef  ss 
year  I  made  a  series  of  experiments  with  siirsl 
ohtain  information  on  thia 
plates  XXX  ware  iumsned  for 
minutes  in  a  1  per  cent,  aolotion  ol  liqwe  a* 
moniac,  and  then  for  two  minutes  in  sverjdih* 
squeons  solution  (I  in  10.000)  of  the  £r>clniia- 
1  of  tbe  Badische-Aoilin-und-3..-l»Fstiri  * 
whioh  1  per  oent.  of  liquor  ammoniac  was  rfst 
The  pistes  were  allowed  to  drain  with  tbeirssf* 
on  blotting  paper  and  were  dried  in  ths  on 
They  will  not  keep  in  good  oond  ition  for  wn  tha 
six  or  eight  weeks.  Development  is  ecodaesda 
ruby  light.  When  plate*  prepared  in  tksr  mj, ' 
the  commercial  isoohrometic  or  otthochrsasB 
pistes,  are  exposed  on  landsoapes  hi  ths  din*) 
way  without  any  yellow  screen,  the  ttsaiw  •» 
little  better  than  those  obtained  with  <**■*? 
platea.  There  ia  a  difference,  and  under  reran*' 
conditions  (e.g..  toward*  sunset  when  tbe  ufbta1 
become  yellowish)  it  can  be  readily  ispgaM 
but  the  difference  ia  only  small  and  is  sea*' 
sufficient  to  repay  for  the  necessity  of  mat** 
rad  light  when  manipulating  th*  platea 

Tbe  function  of  tha  yellow  screen  istaistar 
the  intensity  of  the  bine  and  violet  rayv  to  sW 
the  prepared  plates  are  still  too  sensitive.  Ts> 
most  convenient  form  ia  a  film  of  eoUod*"*? 
with  aarantia,  a  coal-tar  ' 
diaphragm  of  th*   lena. 


tar  dye,  and  finMsw** 
tna.     It  should  have  a  t» 
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■emon-yellow  colour,  not  too  deep,  andwithoat  any 
Mnoge  lint  II  the  screen  ii  too  deep  in  oolonr, 
»0  luge  a  proportion  of  the  blue  and  violet  raya 
U  cat  off,  the  greens  ur.  rendered  too  light,  end  the 
disUnoe  become,  io  distinct  end  h**vy  thit  ill 
BSaot  of  atmosphere  i«  lost. 

:periment*  of  this  kind  depend* 
.iv'  hav*  been  made  under 
iditioni,  and  whether  tbe 
ordinary  plate  hat  been  made  to  give  the  beat  re- 
mit that  it  ia  capable  of  giving.    In  the  aerica  to 
be  described  the  iubjeoti  selected  were  at  far  ai 

Kaaibl*  typical ;  the  exposures  were  made  onli 
ye  whan  the  light  waa  i 
oonsiderable  interval,    an 

made   to  get  the   beat  p 

ordinary  plate*.  Paget  prise  plate*  XXX  were 
sated  for  comparison,  aod  the  expotore  given  to  the 
prepared  plate  with  the  yellow  tcreeu  was  from 


upon  whether  the  to. 
■triotly  comparable 
ordinary  plat*  ' 


made  only  c 


two   t 


thrn 


ordinary  plate  without 
The  def 

details   a 


oth* 


dif  thtr. 


The  defect*  in  ordinary  landsotpe  negatii 

—  -     the     distance    ia    not    suffioiently 
:here  is  only  a  very  slight  but  I ' 
pletely    luit ;    the  foliage,  extj 
"«™  «ty  lavourable  conditions  of  lighting. 
Sat,  spotty,  and  much  too  dark  in  tone,  and  i 
different    tints    of    green    are    not   properly  dis- 
tingniabed  ;  the  water  is  mnoh  too  light,  and  is  not 
onfrequeutly  chalky,  the  half  I 
being  mure  or  leas  completely  li     . 
exhibited  the  negative*  on  ordinary  platen  showed 
all  these  defeota  to  a  greater  or  lea*  extent,  although 
had  been  made  to  -;-!- 


ttif.il   . 


Tin-  .. 


and  dev 


llfwitl 


yellow   screen)   ahowed   very  comidarable  ditto 

woes.    The  detail    in    th*   distat 

more   distinct,    whilst,    at    the    a 

distance  wa*  still  low  in  tone,  and  thai  the  effect 

otatmosphsr*  was  not  loet.    In  the  vegetation 


e  dearly  d 


aliened 

..Jtieeable  difference  waa  the  improved 

roundness  and  mining ■  of  the  foliage.    The  water 


the  reflect! . 

bsdted.    Theae  dl 


lalftn    . . 
afaotorily,  and  the  imt 

na  caaea  very  marked 
ire  to  be  attribnted  *~ 
™»  "«>  piece  to  ina  aenaitiveneai  to  yellow,  grei 
mud  orange,  whioh    it  conferred  on  the  plate  by 
treatment  with  th*  ammuniacal  erytbroem 
In  the  second  place,  to  the  redaction  of  the 
:tity  of  th*  violet  and  blue   raya  by  meana 
:  yellow  aoreen,  whioh  not  only  preventa  bli 
:  Tlolet  objects  from  appearing  aa  white,  but  like- 
wit*  prevents  the  injurious   — ; 

bluiih  haie  which  io  aerional 
.  taroper  rendering  of  a  land-:    . 
•fJa'«.  The  BdyautageeeoamBraieder*  accompanied 
,  by  certain  minor  diaad vantages.     Platct  prepared 

■  with  the  ammoniaoal  erythruaine  batr   — 

■  what  too  aenaitive  to  green,  and  henoe  11 
,Wteen  employed  ia  too  deep  in  tint,  tl 
.the  picture  are  relatively  too  light.     Wi 
,*Mreen  this  defect  is  not  apparent,  and  ..  - 
^Avoided  by  using  an  erythroaine  bath  withoi 

by    adding    the   erythrosine  l 
— iribed  in  th*  Tailler  epeoifii 


.'In  the  latter  oaaea,  uun, 
'the  platea  ia  not  ao  great,  and 


toe 


orange   i 


c-atile 


erhanging  rocka  were  darker  on  the  I 
atic  platea  than  on  the  ordinary  plata 
the  latter,  in  fact,  giving  the  bettor  rend 
Thu  ha*  previously  been  observed  aodexpl 
by  Tog*].  Th*  shadows  la  question  are  almoat 
■axolusively  lighted  by  n fleeted  light  of  a  mora  or 
leaa  bluish  character,  and  whan  the  yellow  aoreen 
it  employed  the  intensity  of  thit  light  ia  too  muol 
mjduoed,  and  consequently  the  shadow*  appear  tin 
dark.  The  remedy  ia  obvious.  A  paler  sorsai 
mast  be  naed,  or  if  the  exposure  ia  made  toward. 

:*uuset  and  the  light  ia  very  yellow,  the  aoreen  may 

'  be  diipanaed  with  altogether. 

'     A  aerie*  of  experiment*  is  in  progress  with 

■  Tie*  to  ascertain  the  relative  merita  of  the  varioi 
"  tmploying  erythroeine-nemely,  in  tl 


a  bath  or  in  the  emulaii 
a  not  yet  ootupli 


lilver  erythroaide  ei 


Thaae 


jTog*l  platea,  whioL  .„. 
an*  emulsion,  and  are  aaid  to  work  withe 

i   be  obtained  o 


a,  they  a 


xperin 


with  platea  prepared  with  an  ammi 
■ine  bath  and  used  with  a  yellow  su 
-#T*r .these  silver  erythrueid*  plate 

■nre,  they  will  be  found  to  give  very  satisfactory 
■emits.  They  have  not  yet  been  in  th*  market  for 
at  eofBoient  length  of  time  to  tMbl*  DM  to  lorm 


any  trustworthy  opinion  a*  to  their  keeping  qusli 


ordinary  platea  over  those  obtained  with  th*  ortbo- 

ohromatio  plates.     Thia  ariiea  partly  from  want  a " 

familiarity  with  the  newer  results,  and  ia  a  forth < 

"ample  of  the  diallka  which  hunt  an  nature  alwa] 

nwa  to  a  ohanga  from  anything  which  baa  becom 

miliar.    It  must  be  admitted,  howaver,  that  i 

a  ortboohrometic  plate*  are  need  with  too  d**p 

taction  aa  thote  on  ordinary  platea  are  in  tb 
ber.  Ortbochromatic  procestae  matt,  in  fact,  6 
*d  with  a  large  amonnt  of  judgment.  A  vet 
iportant  point,  however,  ia  this :  landscape  phot- 
graphers  have  been  accoatomed  to  obtain  the  dar 
masse*  neoeeaery  to  the  harmony  of  their  picture 

the  imperfect  rendering  of  greens  and  yellowi 
With  ortbochro  matin  plates,  however,  this  impe 
feet  rendering  disappears,  and  maiaes  of  deep  tot 
can  only  be  obtained  from  trne  abadowa.  In  othi 
wordi,  a  different  manner  of  lighting,  and  in  sore 
oases  even  a  totally  different  point  of  view,  ma 
be  adopted. 

The  second  question  investigated  waa  the  rela- 
tive aenaitiveneia  of  the  varioaa  commercial  ortho- 
ohromntie  platea  and  pUUa  prepared  by  thediliei 
bath  processes.     The  reaulta  ao  far  obtained  n 
be  regarded  aa  merely  preliminary,  a*  the  eiti 
menta  are  atill   in  progress.     The  standard  Ii 

acetat*  lamp,  which  is  one  of  the  most  trustwoi 
stsndarde  at  praaant  known.  It  ia  similar  in  f. 
to  an  ordinary  spirit-lamp,  but  the  liquid  burr 


efraugible 


red.  Examination  with  the  spectroscope  abowi 
that  the  absorption  extend*  to  about  the  Fraun 
hofer  lint  b.  Light  of  this  character  and  intensity 
haa  no  effect  on  a  Paget  XX  XXX  plate,  — 

The  end  and  aim  of  orthochromatic  photography 
is  to  repreaent  coloured  objects  with  their  true 
"values" — i.e.,  with  shade*  of  monoohruma,  the 
different  depths  of  whioh  shall  truly  represent  ths 
different  degrees  of  brightness  uf  the  object  or 
objeats  at  they  appear  to  the  eye.  The  r — "*' 
at  once  arises,  Which  of  the  various 
hitherto  proposed  moat  nearly  attaint  tl 
It  ia  ueccisary  to  bear  in  mind  tint  th*  s 
dealing  with  gelatine  plates  only,  aod  expr 


with  gelatine  and    thi 
In  tb*  Brat  place  it  n 


people   differ  in  I 
different  colours,  ai 
of  on*   and    the 
different  for  differ 


s   with   collodio 

y  be  w*U  to  polnl 

b  do  no  admit  of 
The  eyta  of 

ice.of  ooursa.tho 


..■  correot  values, 


...,., 


atee  to  different  pi 
the  fir*t  place,  t 


,  plat 


hither 


is  the  ii 


will  give  ( 

bine  and  violet  ray*  ia  reduced  by  i 
yellow  screen,  since  they  are  all  relatively  mi 
too  sensitive  to  these  ray*.  Further,  aa  ami 
niacal  erythrosine  bath  gives  the  greatest  sentiti 
ness  of  yellow,  a  considerable  degree  uf  sausiti 

yellowish  green  and  green  ;  an  aqueoaa  erythroa 

to  green,  bat  also  leaa  sensitive  oca*  to  orsni 
ammoniaoal  rose  Bengal  imparts  scositiveneu 
yellow,  and  in  a  lower  degree  to  green  and  oran 
and  the  enrv*  representing  tb*  ellet-i  of  this  i 
correspond*  with  th*  carve  representing  the  act 
of  the  spectrum  on  the  aye  mors  closely  than 
curve  for  any  other  single  dye;  ammonia 
cyanide  imparts  relatively  too  much  sentitiven 
to  orange,  and  too  little  to  yellow  and  gre 
A  comparison  of  th*  different  curves  rei 
sauting  the  effect  of  the  speotrom  pointed 
the  probability  that  a  mixture  of  rose  Bengal 
and  oyuinj  would  git*  reaulta  oloscly  •ppiMtth- 


,  true  ortbochromatic  effect,  and  that  the 
mixture  with  th*  addition  of  a  much  smaller 
irtion  of  erythroaine  would  probably  be  atill 
.  .  r.  A  long  aeriea  of  comparative  experimenta 
waa  made  with  a  colour  ehart  and  with  the  two 
"  known  cliromo-lithographa— "  Bubbles"  and 
rmates."  Ths  pictarsa  ar*  almoat  hopeless 
ordinary  plates,  and  afford  a  aevere  teat  of 
naritt  of  the  orthochromatic  plates.  The 
r  chart  conaiata  of  three  diatiuot  band*  of 
coloured  paper,  with  six  coloura,  red,  orang*,  yellow, 
green,  bine,  and  violet  in  each  band.  The  colours 
employed  were  aa  aaturated  and  pure  as  it  wa* 
passiblato  obtain,  and  any  inffusuoe  of  th*  nstur* 
of  the  enrfacsa  of  the  different  papers  was  eli- 
minated by  using  three  distinct  bands,  with  dif- 
ferent pipers  in  each  band.  Especial  care  waa  taken 
that  the  yellows  reflected  aa  litil*  whit*  light  as 
possible,  and  were  free  from  orange  or  green ;  also 
that  the  blue*,  although  saturated,  should  be  free 
from  admixture  with  blesk.  Three  diatinot  sari** 
of  exposures  were  made  on  this  colour  chart,  no 
yellow  aoreen  being  employed.  Twelve  different 
varietie*  of  ortbocbromatic  platea  were  employed 
in  each  series.  Thee*  included  the  diffsrsnt  com- 
mercial pistes  used  ia  tb*  photometric  axptrinunt* 
— viz.,  Kdwarda's  ieoob njin atic  emulsion,  azaline 
emulsion,  and  Obsrne  tier  -Vagal  »ilv*r  erithrosido 
emulsion,  together  with  plate*  prepared  by  nine 

Paget  XXX  ;  in  the  second,  Edwards'*  instantane- 
ous ;  and  in  the  third,  Wrutten's  ordinary.  The 
expo* urea  were  timed  iu  accordance  with  the  reaulta 
of  the  photometric  experiment,  and  the  reaulta 
were  precisely  similar  iu  ail  three  series.  Ia  the 
case  of  th*  pictures  only  foar  kiud*  of  plate*  were 


•rythroa ine  bath  1 ;  lli,uuu ;  ammouiacal  rose  Bengal 
bath,  I  :  lU.OUOi  and  a  bath  containing  roae  Bengal, 
1 :  10,001)  t  cyanin,  1 :  20,uou ;  erythroaine,  1 :  20,000; 
absolute  alcohol,  10  per  ueut. ;  and  ammonia,  1  per 

ferent  plate*,  with  or  wuhout  a  yellow  screen,  were 
alio  made  on  a  bin*  va~e  containing  daffodil* 
(whits,  yellow,  orange  yellow). 


aen  different  shades  i 


l,  though  re qumng  longer  ex poeure. 


distinctly  more  correct 
with  Kdwarda's  ieoonron 
identical  with  those  obt 


._, the  whole. 

Tub  reanlts  with 
itea  are  praoticaily 
nil  platea  treated 


ia  true  of  the  m 


the  f.n 
]**B  WL-. 

KfV.:,lil.:i 

ob«rved7that 
meat  with  the 


net  alightly 

oae  Ueogal,  erythroiio*, 
uidareuoes  are  only  reoog- 
nspBction  and  comparison, 
i  said  that  rose  Bengal,  ia 
icsl  bath,  althoogh  giving 
similar  bath  of  eryth rosin, 
sr  values  than  caa  be  ob- 
ly  siagle  dye.  It  will  be 
Its  are  in  complete  agree- 
na  from  the  results  of  the 

iar  in  inind  that  with  all 


ruximation  to  oorreot  value*  ia  desired.  If  it  ia 
used  blue  and  violet  objects  are  alway*  oon- 
rably  too  light,  In  fact,  the  aoreen  is  a  very 
irtant  factor  in  determining  the  character  of 
-Bsult,  and  places  great  power  ia  th*  haudt-of 
ia  operator.  By  increasing  the  depth  of  tint  of 
is  screen  a  greater  and  greater  proportion  of  the 
,ae  and  violet  raya  ia  cut  off,  aod  a  greater  and 
:cater  prominence  ia  given  to  the  yellow,  orange, 
0.    At  the  aame  lime,  of  oourae,  a  longer  exposure 


required. 

When  dcsliug  with 

difficult  colours. 

irange  and  red?,  a  i 

i  a  proportionately 

onger  exposure. 

For  landscape 

>o  deep  In  tint, 

ing  employed. 

A  HBW  SURGICAL  OPERATION. 

AMONG  the  matters  of  interest  bronght  before 
tb*  British  Medioal  Assooution,  at  the  raesnt 
Ulitgow  meeting,  was  an  account  by  Mr.  Brudeoell 
Uart*rofa  method  which  be  had  devised  of  open- 
ing the  sheath  of  the  optic  nerve  behind  the  eye, 
for  the  relief  of  pressure.  The  brain  iainv*aud  by 
Arm  membrane*,  which  teortt*  a  certain  amountoC 
fluid  and  ar*   continued  down  to  the  tee  in  tho 


BNOLIBH  MBOHAino  AND  WORLD  OP  SCIENCE  i  No.  1,221.  Aug.  17,  IMS 


form  of  a  sheath  wbiub  surrounds  the  optlo  nam  ; 
■ad,  whensvir  the  pWIW  within  the  oavit.y  at 
the  ikmll  is  tonwiij,  u  by  the  growth  of  ■  brair 


eupsnbnndaiiee  of  Si 
to  flnd  it*  way  down  the  nerve  sheath  to  tl 
of  the  eye,  to  stibjsot  the  optlo  n ' 


inusse,  whisk,  nevertheless, 

liently  long  t J--    -  — 

blindness,  even  el though  the 


nocturne  in  action  safuoisntly  ions  to  prodi 

— '  'is  patient  may,  in 
r  or  th«M  oondi- 
tioni  it  ih  suggested  by  Dr.  do  Weaker,  of  Peris, 
It  or  17  Teat*  ago,  that  it  might  be  possible  to 
Open  tht  optlo  nam  ahoatfa,  and  thus  not  only  to 
relieve  the  nana  front  pieaanre  and  to  preserve  it 
from  injury,  bnt  also,  on  aooonnt  of  the  poaition 
of  tba  aye  relatively  to  the  brain  oavity,  to  drain 
the  latter  by  gravitation,  and  to  relieve  the  brain 
aa  well  aa  the  aye.  Dr.  de  Weaker  made  two  eu- 
daaToara  to  enonropllib  this  object,  bnt  be  triad  to 
feel  'hit  way  to  tba  optic  nitre  without  the  aid  of 
light,  and  to  inoise  the  ihaath  by  meani  of  an  in- 
strument oarrying  a  oonoealed  knife,  capable  of 
being  projected  by  meani  of  a  spring.  The  riiki 
of  failure,  and,  itill  more,  the  riiki  of  initiating 
irreparable  injury  npon  the  nerve,  ware  inch  that 
h*  only  attempted  h  Is  operation  in  two  well-nigh 
hopeless  oaaei,  and  only  one  attempt  to  follow  hia 
example  haa  bean  recorded.  Mr.  Carter's  attention 
waa  sallad  to  the  matter  laat  year  by  asaaeinwhioh 
the  diminution  of  preunre  within  the  optio  nerve 
■heath  waa  manif  estly  deairable ;  and  ha  devised  a 
method  of  operating  by  whieh  the  ahaath  could  be 
expoaed  to  view,  and  the  object  attained  with  oar- 
tainty,  under  the  guidance  of  light  at  every  itep  of 
tba  process.  He  read  before  the  Mediae!  Society 
of  London  laat  year  an  eononnt  of  the  tint  saae  in 
whieh  hi  operated,  whioh  waa  successful ;  and  he 
read  an  aaoonnt  of  three  more  oaaee  at  Qlugow,  in 
one  of  whioh  the  result  waa  negative  aa  far  aa 
eight  waa  oonoerned ;  while  in  the  other  two  the 
patient*  were  not  only  quiokly  reatored  to  useful 
vision,  in  one  initanoe  from  ooinplete,  in  the  other 
from  nearly  complete ;  blindness,  bnt  were  at  the 
same  time  relieved  or  cored  of  other  symptoms, 
anon  aa  headaohe  and  sickness,  arising  from  direct 
measure  on  the  brain.  In  hie  paper  at  Glasgow , 
Mr.  Cartel  nlaimed  for  the  new  operation  that  it 
aonld  be  performed  with  certainty  and  without 
risk  either  to  life  or  to  any  important  structure, 
and  that  it  afforded  a  reasonable  prospect  of  the 
preservation  of  sight  in  many  forms  of  disease  In 
which  it  is  now  habitually  or  frequently  lost. 


THB    TREATMENT    0?    SL21P- 
LHSSNES8. 

RBOIPES  for  alaepIsMDeae  oontinne  to  present 
themselves-  A  fortnight  ago  we  discussed 
the  suggestion  of  a  inffirer  from  this  uncomfort- 
able lymptom  who  rolied  upon  a  epeoiii  of  artificial 
dreaming  aa  a  rosaua  of  relief.  Another  of  the 
same  unfortunate  class  has  found  the  following  to 
be  an  effsotnal  remedy  in  hia  own  cue.  After 
taking  a  deep  inspiration  he  holds  bis  breath  till 
discomfort  is  felt,  then  repeats  the  process  a  second 
and  a  third  time.  As  a  rule,  this  la  enough  to  pro- 
cure sleep.  A  slight  degree  of  asphyxia  is  thus 
relied  on  as  a  soporific  agent,  but  the  theoretical 
corractnsss  of   this  method  is  somewhat  open  to 

Siestioo.    Certainly  there  is  proof  to  show  that 
e  daily  expenditure  of  oxygen  ia  n 


during  the  waking  period,  and  that  nightly  alaep 

Spears  to    coincide    with  a    period  of  defioient 
ins  oxygenation.    It  ia    as  least   as  probable, 
however,    that  other    inflaenoes    are    associated 
with    the    production    and    timely  recurrence  of 
sleep   besides   that  just  referred  to.     This  plan, 
moreover,  however  eBeotual  and  beneficial  in  the 
case  of  its  author,  ia  not  without  ita  disadvantages. 
The  tendency  of  deficient  oxygenation  Is  to  increase 
blood  pressure  and  to  slow  the  heart's  action.  With 
a  normal  organ,  as   an   occasional  occurrence  this 
might  not  be  of  much  oonssquince.     If,  however, 
the  impeded  heart  should  also    be  enfeebled  by 
disease,  the  experiment  might  be  repeated  once  too 
often.     Another  combatant  in  the  struggle  with 
Insomnia  lays  down  a  aeries  of  rules,  for  the  most 
part  very  seuiible,  to  which  he  pins  bis  faith.  Con- 
■ideriug  that  the  chief  causes  of  sleeplessness  ire 
mental  worry  and  the  want  of  a  due  amount  oi 
cxeroise    and    fresh    air,    he    advises    hie   fellow 
sufferers  to  observe  the  ordinary  rules  of  hygiene 
relating  to  iuoh  matters,  to  take  food  and  driul-  -'- 
moderation,  and  to  avoid  of  an  evening  the  mi 
tea,  aoffee,  and  tobacco.    In  dealing  with  set 
nervous  irritation  from  mental  or  physical  work 
he  hai  found  a  daily  rest  an  almost  essential  pre- 
lude to  sleep  at  night.     Thus,  he  traits  of  slsepli 
ncaa  rather  as  a  tendeaay  requiring  conititutio 
remedies  tbin  a  symptom  of  mere  brain  exoitati 
There  it  much  to  be  said  for  his  theory  and  ma 
ot  sraatman  ti—Lanctt. 


SCIENTIFIC   NEWS. 


ANEW  oomet  was,  we  learn  from  Dan  Eeht 
Circular  So.  158,  discovered  by  Mr.  W. 
B.  Brooke,  of  the  Smith  Observatory,  Geneva,, 
N.Y.,  on  August  7  at  Sh.  46m.,  ita  position 
being  B.A.  loh.  6m.,  X.  Deo,  41"  30',  moving 
eastwards.  Mr.  P.  F,  Duke,  of  Hendon,  writes  : 
— "  What  fa  probably  the  comet  discovered  by 
Mr.  Brooks  on  the  7th  inst,  waa  seen  here  laat 
night  [Ang.  13]  at  9h.  38m.  very  oloae  to 
<ii  Ursa)  Majoris,  or  approximately  10h.  53m.  in 
B.A.  and  about  46'  in  H.D." 

Enoke'e  periodical  comet  wae  sighted  at  the 
Cape  Observatory  on  the  evening  of  the  3rd 
inst.,  being  then  in  the  constellation  Corvus. 
It  is  now  on  the  borders  of  Virgo  and  Hydra, 
and  the  southern  declination  still  increasing. 
The  perihelion  passage  took  place  on  the  28th 
if  June,  and  the  oomet  made  ita  nearest 
■pproaoh  to  the  earth  on  the  Slat  nit.,  when 
tadiatanoe  waa  071  in  terms  of  the  earth's 
nean  distanoe  from  the  bud.  It  is.  not  visible 
n  these  latitudes. 

Don  Echt  Circular  No.  159  announces  the 
discovery  of  Faye's  comet  at  Nice,  the  observed 
plaoe  being  Nice  M.T.  Aug.  9,  loh.  1 9- 5m.,  R.A. 
lih.  0m.  276s.,  N.  Deo.  20"  0*  42'.  The  time  of 
perihelion  passage  being  increased  by  2'6  days, 
the  following  is  the  ephemeris  for  Berlin  noon, 
ae  calculated  by  Dr.  Kreuti :— Ang.  SO,  B.A. 
fin.  2SEm.,  N.  Deo.  19°  31'. 

The  small  planet,  No.  276,  whioh  wee  dis- 
rrered  by  Dr.  J.  Palisa  at  Vienna  on  the  17th 
of  April,  has  been  named  by  him  Adelheid,  and 
No.  278  haa  been  named  Paulina. 

In  a  letter  to  a  local  paper,  Mr.  T.  Pridgin 
Teale,  of  Leeds,  referring  to  some  correspond- 
ence about  "  black  rain,  says  that  about  7,30 
p.m.  on  July  31  there  was  a  shower  of  black 
rain,  whioh  is  thus  described  to  him  by  Mrs. 
Baxendall,  of  Kist  Easwiok  : — "About  seven 
in  the  evening  the  sky  became  overcast,  a 
heavy,  reddish-brown  cloud  being  overhead, 
and  reaching  to  the  horizon  southward.  In 
abont  half  an  hour  torrents  of  rain  fell,  and 
the  remarkable  feature  was  that  the  rain  was 
perfectly  black.  Everybody  about  here  noticed 
it,  and  the  farmers  say  that  their  rain  tanks  of 
clear  water  are  now  filled  with  this  black 
water.  It  does  not  seem  to  be  on  account  of 
any  substance  which  will  settle  like  any  sedi- 
ment, for  in  the  tanks  it  still  (Thursday) 
remains  black.  Next  morning,  as  we  drove  to 
Collingham,  three  miles  distant,  we  saw  by  the 
roads  and  the  pools  that  there  had  been  the 
same  at  that  distanoe  ;  but  we  learn  that  at 
Thorner,  Harwiok,  and  other  plnoee  imme- 
diately surrounding  there  was  no  rain."  In  a 
second  letter  the  lady"  tells  me  that  the  shower 
of  black  rain  extended  as  far  at  least  as 
Wetherby,  five  miles  distant,  and  that  her 
husband  has  given  a  bottle  of  the  water  to  Mr. 
Branson,  of  Leeds,  for  analysis.  The  explana- 
tion I  would  suggest  for  the  remarkable 
phenomenon  is  this,  that  the  colouring  matter 
of  the  rain  is  meteoric  dust  from  tba  breaking 
np  of  the  meteor,  for  the  meteor  was  seen 
against  the  bank  ot  cloud  described  by  Mrs. 
Baxendall,  whioh  from  my  house  seemed  to 
hang  over  a  district  extending  from  Wetherby 
to  Harewood.  The  meteor  appeared  to  break 
up  into  sparks  and  mingle  with  the  north- 
western  or  Harewood  extremity  of  this  cloud, 
from  whiob  in  abont  half  an  hoar  descended 
the  black  rain.  Surely  this  letter  will  induce 
others  to  contribute  information  on  this  in- 
teresting subject." 

M.  Trouvelot  hae  submitted  to  the  Paris 
Academy  of  Sciences  a  photograph  of  a  Sash  of 
lightning  whioh  he  scoured  during  a  storm  on 
June  24.  This  Qssh,  whioh  seemed  to  connect 
the  earth  to  a  cloud,  subtended  an  angle  of  40°. 
It  appears  divided  in  four  main  branches, 
brilliant  and  strongly  marked.  But  there  were 
others  less  visible,  some  so  faint  that  they  could 
not  be  seen  in  the  negative  without  the  help 
of  a  lens.  The  total  number  ot  the  branches, 
large  and  small,  is  37.  A  microscopio  examina- 
tion of  the  image  of  the  flash  shows  that  it  is 
like  a  long  ribbon,  taking  all  the  forms  whioh 
a  ribbon  might  present  if  plunged  into  a  slowly 
moving  liquid.  This  ribbon  seemed  to  be 
traversed  vertically  by  a  multitude  of  rays 
more  or  less  close  together,  and  mere  or  less 
brilliant.    They  are  seem  almost    everywhere 


n  tie  flash,  even  upon  its  faintest  raatnav 

is.    They  correspond  In   general  with  He 

fracture  of  the  xigsnga  whioh  seem  to  mast  n 
the  flash. 

The  Organising  Committees  of  ssctieBiisn 
9  of  the  British  Aaaooiation  have  anaosvU 
joint  discussion  on  lightning  conduct  on.  tote 
tield  at  the  Bath  m  on  tang  in  September.  Xi. 
W.  H.  Preece,  F.B.8.,  will  open  the  discus** 
and  Prof.  Oliver  J.  Lodge,  F.B.8.,  will  dried 
ition  ha  laid  down  recently  baton]  iht 


tha  position  he  1 
Society  of  Art*. 

Mr.  G.  J.  Symona  reports  that,  not withaxoi- 
ing  the  "  rainy  "  season  we  have  had,  the  U 
has  not  generally  snffioed  to  make  up  ft 
tha  previous  dofloienoy.  It  hae  done  to  on 
the  south-east  of  England,  where  ststtocian 
be  found  whioh  at  the  end  of  July  hid  bd 
one,  two,  or  even  thine  inches  more  than  Hat 
average;  but  that  is  a  email  matter.udil 
that  July  can  be  said  to  have  done  is  to  apt 
generally  made  up  (or  the  deficiency  atk- 
previous  months,  except  in  the  north-sets' 
Yorkshire,  in  Wales,  in  the  English  U> 
Dietriot,  and  in  the  south- west  of  Scotland,  h 
all  these  districts  there  waa  atill  a  deatneser  t1 
from  Sin.  to  lfiin.  at  the  end  of  July.  It  en 
for  lnin,  he  says,  to  appraise  the  pecuniary  neso 
of  these  irregularities  of  rainfall ;  bat,ana 
as  we  may  grieve  over  acres  of  spoiled  sst.si 
must  not  forget  that  those  July  rains  wmi 
almost  priceless  value  fox  the  water  sunehs: 
Northern  towns. 

An  extraordinary  fall  ot  rain  is  rods 
from  North  Ookendon,  Fiwt,  on  Auras  1 
when  a  gango  carefully  attended  to  rajanar 
4'66in.  The  returns  from  several  gaugei  an 
ii seines,  as  no  provision  had  been  meat  hi 
"Overflow";  but,  aa  Mr.  Syraoiu  says,  "law 
falls  are  very  rare,  and  observers  will  not  a> 
lieva  in  their  possibility  until  they  harsuen- 
selvee  seen  them,  and,  aa  they  rarely  (as  mr 
I  can  trace)  happen  twice  in  a  century  mc 
one  spot,  no  observer  gate  a  second  nhaaav' 

An  "aggrieved  amateur  photographer' Is 
a  just  cause  of  complaint,  for  the  obaaincjt 
a  Customs  officer  has  spoilt  over  six  dosenasv 
tivse  he  had  taken  during  a  trip  in  Sana 
In  spite  of  expostulations  and  rcmonstoaa 
IJMg  intelligent  official  not  only  msissd  a 
opening  the  boxes,  bnt  was  not  eatitfied  d 
ho  actually  touched  the  plates.  As  the  ant 
is  not  a  solitary  instance  ot  devotion  to  BSb.i 
Is  suggested  that  the  Customs  ought  to  pari 
a  dark  room  in  whioh  the  plates  can  M  e> 
emined,  and  a  small  fee  levied  ou  the  oexai 
pay  the  expenses.  The  alternative  ia  todcnsi 
the  plates  abroad  ;    but  that  would  ofte » 

It  is  carious  to  note  that  the  demsadbr 
chemical  preparations  containing  the  as 
metals  sirooninnt  and  thorium,  for  nw£BSi 
Welsbaoh  inoandeeoent  light,  haa  led  a  it 
markably  succeasf ul  search  for  minea'j  ja£ 
ing  these  substances.  Mr.  G.  P.  Koax  bM  a»J 
stated  to  the  New  York  Microscopical  Sod? 
that  in  the  United  States  exploration  (or  not 
mineralogioal  rarities  has  been  so  mecrst 
that  the  ooUeotors  have  procured  tht  ena> 
ordinary    quantities    of    twenty-firs  am  1 


thousands  of  pounds  of  samarekite,  aoitsai 

The  story  of  the  maggot  whieh  bend  at 
the  metals  on  the  German  railway*  is  nolsi 
by  the  following  paragraph,  whioh  we  laJx 
a  Liverpool  paper:— Down  at  Lesson,  »1  a 
month  of  the  Mersey,  there  are  soft,  rott 
banks  left  unoovered  at  low  tide,  -bin 
full  of  boring  molluscs  of  a  most 
appearance.  On  Hilbre  Island  there ' 
shell-Ash  whioh  bores  into  the  sandsti 
tha  limestone  rooks  at  Puffin  IaUndsalni 
Great  Ormeehead  are  almost  riddled  bj  * 
curious  borers.  It  need  to  be  tbourklnal 
they  made  their  dwelling-place  in  the  neb  rf 
means  of  a  oheraioal  secretion,  sad  sssf 
students  still  hold  to  that  idea,  inspittif* 
existence  of  snort  borers  in  mud  and  ssboob*: 
but  a  note  publinned  in  India*  Enf*0! 
oasts  s  new  light  on  the  subject  *  kaf 
built  in  India  scarcely  a  jeer  am  he  be* 
attacked  by  those  shell-fish,  and  ail  n*sad» 
between  high  and  low  ■  ■  ■""  h"d 


KNOLIBH  ME0BAM0  AND  WORLD  OF  BOIENOB  i  No.  1^21. 


on  through  Infinity  they  aotna  bank  again  (because, 
I  presume,  the  circles  of  immense  radius  with 
which  they  appear  to  coincide  within  certain 
limits  do   -"  —  3-lL -J 


lints  i 


so),  and  as  they  meet  and  don  at  infinity, 
ea  back  along  the  other,  to  that  all  parallel 
i,  in  fact,  the  asms  line  pasting  I  know 


passing 

ne  point  at 

oarry  their 


d  faot, 
not  now  many  times  wrungo   < 
Infinity.     Snoh  theories  Mem  to 
own  ret utetion  with  thsm. 

One  of  yonr  correspondents  illustrated  ronr- 
dimeniioniim  by  the  oaie  of  a  two-dimenaionist 
imagining  that  a  point  oould  not  bo  taken  oat  of  a 
triangle  without  crossing  the  tides.  Of  coarse,  tha 
two-dimension  is  t  oould  only  deal  with  a  purely 
.:_;_.         — i.    !.,..=__    _a  fbjAMM  at  all. 

of  such  a  triangle, 

r  the  tides  or  otherwise  ? 
Bat  when  thiokneis  is  onoe  introduced,  we  have 
not  two  dimensions,  but  three  dimensions.  Some 
writera  introduce  the  three  dimensions  more 
directly  by  substituting  for  a  plane  turfece  a 
curved  surface,  which  do  old  not  paeaibiy  exist  in 
two  dimensions  of  apace.  Then  we  are  treated  to 
the  supposed  speculations  of  beings  without  thiok- 
neei  capable  of  moving  along  10011  snrfaoea  only, 
and  whose  perceptions  are  supposed  to  be  strictly 
limited  to  their  own  motions.  When  wo  discover 
thinking  beings  extended  in  two  dimensions  of 
apaee  only,   il  will    be    lime    enough    to   inq 

whether  they  are "-  -»  ; ■-' '" 

beyond  the  limiu 

Dublin,  A 0 gnat  tith. 


evidence,  that  thi 
peat  times  waa  largely  doe  to  the  cultivation  of 
mathematics.  The  history  of  ait  opens  a  very 
•ride  field  of  inquiry  in  itself,  and  the  president 
mntt  have  been  heavily  taxed  in  searching  for 
arguments — enppoaing    he  did  not 


W,  H.  B.  Monok. 


[29098.  J  -Pkehafs  the  following  eolation  t 
equation  on  page  499,  in  letter  No.  29053,  wool 
■ait  Mr.  Wm.  J.  Grey  :— 

(1)  *'  +  jr«  +  x  -  f  -  IBS 

(!)  **  -  tr*  -»«•  +  »*  «.  1220 

.-.    from(l)  *'  +  a*-132-*+j- 
from  (2)         (*-«)■  +  !»»(*- j)  -  1220 
or  i->(«' -2iy+y'  +  2qr)  =  1220 

substituting  for  x>  +  y> 

i-y(13-/-x  +  y)-12*0 
or  *-y[iat-(i-y)]  =  1230 

.■.     (*  -  j/)1  -  182  (1  -  y)  a  1*20 
eolving  tbjt  quadratic  we  get — 

*-y—  ±  56  f  66  =  122  or  10. 
Taking  1  —  y  m  10,  we  have  from  (9) 
(IO)»+2xy  x  10  =  1220 


-  2xy  t  y'  - 
ixy 


100 


adding  x  *=  1 1 

subtracting,  y  ™     I 

Answer,  x  =  11  and  y  m  1. 

The  other  value  of  x  -  y  oomei  oat  fractionally. 
Dublin.  S.  B.  Cr. 

["  Tandoara,"  "  Lyons,"  H  M,"  "  A,  G.  R.  P,"  "  A. 
Lloyd,  F.C.S.,"  and  others  have  tent  solutions,  and 
most  » 1  press  their  wonder  what  Mr.  Grey  nan  have 
found  difficult  in  the  problem. — El).] 

EQUATIONS. 

[29099.]— MB.  GBBY'S  equations  (letter.  29053) 
can.  be  solved  by  putting  i,+j,«tl  and  x  —  y  =  v, 
when  they  become,  after  converting  the  second  into 

c  +  »  =     1321 
These  aquations  give  us  z  =•  122  and  0  —  10.     We 

*•  +  **-  1281 

*  -  y  -    10  J 

the  solution  of  which  presents  no  difficulty.     The 

values  of  x  are  1 1  and  —  1,  corresponding  to  the 

Talaee  of  1  and  —II  of  y. 

Charing.  J.  a.  0. 

tlATBamATIOS  AND  TBI  FXNB  ARTS. 

.  I29!**.]— I  THINK  the  discussion  on  aptae  of 


»  E.M.,''  June  1st)  and  by  M*r.  W.  H.  8.  Monck 
(in  "  E.M.,"  Jant  22nd),  while,  on  the  other  hand, 
it  has  received  support  from  Mr.  Wm.  J.  Grey, 
analytical  chemist,  and  a  member  of  the  Eltwiok 
Science  School.  The  subjeat  was  argued  at  con- 
siderable length  by  Mr.  Monek,  who,  being  a 
science  scholar  and  first  gold  medallist  in  logics 
and  ethict,  T.C.D.,  as  well  at  the  author  of  a 
treatise  ou  Locke,  is  no  doubt  upon  his  own  vant- 
age ground  in  dii  cutting  the  metaphysical  aspect 
of  the  question.  In  the  Report  of  the  Brit.  Assoc, 
1873,  already  mentioned  in  connection  with  this 
matter,  the  president  for  the  year  the  late  Dr. 
Spotttawoode,  endeavoured  to  thaw,  from  historical 


rioal  st 


wtbe 


history  of  a  aubjeet  quite  unconnected  wish  his 
pnreuite.  Now  in  my  vocation  in  life  it  was  neces- 
sary for  ma  to  have  undergone  a  regular  course  of 
study  in  the  history  of  the  fine  arts,  and  my  con- 
viction it  that  these  pretensions  of  Dr.  Spottis- 
woode  are  quite  unwarranted.  Jutt  as  "  M.LC.E, 
Bath,"  baa  stated  in  bis  replies  that  practical 
engineering  doet  not  depend  much  on  the  advanced 
mathematics,  so,  in  the  same  manner,  I  would 
consider  that  the  practical  advancement  of  the  fine 
arts  is  essentially  unconnected  with  mathematical 
cultivation,  except  in  so  far  as  regards  the  prin- 
ciples of  perspective  which,  of  course,  are  required 
to  be  thoroughly  understood. 

I  think  it  well,  therefore,  to  protest  s gainst  a 
growing  tendency  of  placing  obstacles  in  the  way 
"'  aspirants  '---■■'■■ 

..$'."'      . 

which  generally  they  have  little  natural  talent 
Dr.  Spottiswoode  in  his  address  laid:— "  I  might 
confidently  point  to  the  accuracy  of  measurement,  to 
the  truth  of  curve,  which,  according  to  modem 
investigation,  is  the  key  to  the  perfection  of  Classic 
art.  I  might  triumphantly  eite  not  only  the  archi- 
tects of  all  ajrea,  whose  art  so  manifestly  rests  upon 
mathematical  principles,  but  1  might  cite  also  the 
literary  as  well  ss  the  artistic  remains  of  the  great 
artiste  of  Ciuqueoento." 

When  he  speaks  here  of  "  the  truth  of  carve  "  he 
might  seem  to  argue  that  artistic  carves  may  be 
deduced  from  analytical  formulas  somewhat  as 
mathematical  curves  are  traced  from  their  equa- 
tions, but  alas,  with  one  or  twooasei  of  exceptions, 
this  could  no  more  be  thought  of  than  drawing 
them  iiitrd  nunu.  He  bat  very  wisely  confined 
bis  argnments  to  the  oanse  of  Classic  art:  it  would 
have  bean  a  terrible  mistake  to  have  associated 
accuracy  of  measurement  with  Gothic  art,  that  is 
the  peculiar  form  of  it — hideously  deformed  as  it 
is,  and  abominable  in  the  extreme — which  has 
seemed  to  be  in  saoh  favour  with  the  English 
clerical  and  collegiate  authorities  dnriog  the  late 
Gothic  Revival.  With  regard  to  the  great  artists, 
the  Cinqneosntista,  whose  works  were  produced  in 
the  Renaissance  style,  against  which  Raskin  has 
bellowed  forth  snob  idiotic  ravings,  we  have  no 
grounds  for  bslieving  that  they  were  mathe- 
maticians in  the  regular  sense  of  the  word,  or  that 
the  principles  of  mathematics,  beyond  the  mere 
rudiments,  ever  served  them  as  a  basis  for  their 

The  fact  is  that  the  Bono  Artiuicat  (with 
apologies  to  Prof.  Owen  fur  the  term)  is  quite 
another  individual  from  the  Homo  Alatkematicut, 
wham  this  same  professor  once  said  he  would  like 
to  see  constituted  into  a  distinct  sub-class.  The 
latter  of  these  species,  whose  subtlety  of  reasoning 
makes  his  mind  generally  ill-tuited  to  the  material 
realities  of  life,  is  not  perhaps  after  all  so  distinct 
from  other  sublunary  mortals ;  and  I  might 
instance  the  lab)  Aug.  de  Morgan  as  a  man  of 
exceedingly  quaint  humour,  while  yet  he  could 
make  the  Calculus,  with  all  its  perplexities, 
blossom  like  the  rose,  his  work  on  that  subjeat 
being  the  largest  in  the  English  language.  It  is 
recorded  that  the  Marquis  de  L'iiouiul  being 
visited  by  a  friend  of  Kewtou,i  inq  aired  from  him 
whether  that  great  philosopher  actually  ate,  drank, 
and  slept ;  but,  nevertheless,  mathematicians  do  not 
cease  to  be  men,  nor  can  they  live  On  etherial 
sustenance  alone. 

"  Plato's  "  definition  of  the  beautiful  is  that  it 
consists  in  harmony,  bat  he  has  not  given  us  any 
systematic  theory  regarding  it.  By  philosophers 
in  art  we  are  told  that  the  theory  of  the  beautiful 
it  one  of  the  dcepeet  queetions  in  metaphysial ; 
and,  moreover,  that  it  is  only  in  the  systems  of  the 
Transcendental  Idealists — Hegel  and  Rebelling — 
that  we  oan  find  any  snoh  theory  at  once  profound 
and  systematic  What  a  pity,  indeed,  that  the 
nature  of  the  beautiful  it  so  completely  looked 
up  in  metaphysical  systems,  and  tuoh  purely 
technical  language  ;  for,  be  it  known,  Hegel  him- 
self has  declared  that  his  philosophical  views  are 
incomprehensible  in  anything  like  a  brief  exposi- 
tion. Perhaps  it  might  have  made  Hegel  tam 
in  his  grave  to  have  heard  Dr.  Spottiswoode 
identifying  the  astthetio  arte  with  mathematical 
■oienoe,  while  he  himself  had  identified  them  with 
metaphysical  science.  Bat  even  philosophiasl  in- 
quirers into  art  shrink  from  the  talk  of  facing  the 
unfathomable  depths  and  endless  marts  of  the 
German  Transcendental ists,  and  are  obliged  to 
content  themselves  with  the  mure  practical,  if  less 
philosophical,  expositions,  such  as  are  afforded 
them  in  JuuDroy's  "  Court  d'Eathetiqae." 

I  may  supplement  my  letter  on  "  What  is 
Inanity  I™  (p.  459)  by  remarking  with  regard  to 
infinity  of  time,  how  very  few  people  refleot  that 
there  are  really  two  eternities—- the  past  as  well  as 


the  future— and  not  the)  future  lias*.  Indssa, 
inch  a  thoughtful  writer  aa  Vioaosr  Hngo  asm  sMb 
told  OS  that  science  intarrugatesj  in  vain  thus  t-t 
eternities.  The  immensity  which  wwssawnsff 
expressed  by  the  mathematical  symbol  esattasaj 
backwards  into  the  abyss  of  time  equally  sa  nosh 
as  it  dost  forwards,  so  that  thia  symbol,  expresrstj 
time,  oan  be  taken  like  tha  radical  with  tew  e» 
•its  signs.  For  believers  in  another  wodd  n  ■ 
only  the  future  time  •xpreswed  by  +  *  tsst  k 
either  brimful  of  never-onding  joy,  or  else  bast 
with  the  odour  of  brimstone  and  sulphur.  Xotanr 
of  this  kind  appertains  to  the  opposite  tisss  -  m. 
However,  as  such  so  eminent  •ralMiaaticalauteomr 
ss  Csnon  Far rar  has  disclaimed  »  belief  in  stsnal 
punishments,  perhaps  this  view  of  tha  case  nasa* 
some  modification. 
Dublin,  Aug.  18.  H.T.Z 

ARSENICAL  PIOBBHT8  IS  HODSa- 
HOLD  DECOHA.TIOM. 
[29101.]— ABOUT  three  years  ago  my  gsnkm 
ran  into  my  house  in  a  very  excited  state,  sryaf 
out  that  both  his  children  were  dying  of  aw 
sudden  and  dreadful  disease.  On  hearing  as 
account  of  the  symptoms,  I  said  they  ksn 
swallowed  a  poison — probably  they  have  dig  st 
and  eaten  soma  of  tha  many  bulbs  growing  jana 
flower-beds  near  their  cottage,  aa  they  are  is  tat 
habit  of  uprooting  them.  The  elder  child,  a  (ids! 
four  or  five  years,  appeared  to  be  in  great  igiay, 
with  distorted  features  and  livid  complexioe ;  tar 


The  garden 


1    wife 


sadden  thought,  for  she  went  into  a  roost  sal 
returned  with  a  gaudily-labelled  gingsr-eke 
bottle,  empty,  a  portion  of  tha  ernenkUnsi 
capsule  adhering  to  tha  month  ;  the  cock  aid  s> 
maindsr  of  the  said  onpaule  she  picked  up  sst 
brought  to  us.  The  children  had  draism  tat 
bottle  of  a  trifling  amount  of  wine,  and  had  sett 
theoaptuls  repeatedly,  aa  wa  nnnlif  sirrmrtinm 
tion  of  the  earns.  The  glistening  paint  wu  sat 
posed  of  those  deadly  an  beta  noes —either  SehesM 
green  or  Sehweinfurth  green.  The  first  is  s  ss» 
bioation  of  arsenioaa  aoid  (II  puts)  with  wishes 
of  ooppp-  (12  parts),  carbonate  of  potass  (11  (sat 
with  water.  The  second  consists  of  arssunmies' 
(16  parts),  verdigris  (19  parts),  and  water.  lis 
also  prepared  by  mixing  acetate  of  eoppsres' 
arsenious  acid  in  eqnal  parts,  allowing  the  prenp* 
tale  to  rest  until  it  has  soqaired  the  prewsnsk 
I  think  anxious  mothers  will  shun  such  sllxosj 
ornamentation.  The  little  girl  was  in  some  dasar 
twenty -four  hours,  and  slowly  renovend  en  t  pis 
milk  diet.  An  artificial  roee,  from  which  the  man 
was  scraped  to  make  toilet  rouge  suddalj  en- 
quired, has  poisoned  n  lady's  akin.  Anohsnau 
sore  is  the  result  of  each  folly.  Mm. 

ADJUSTHBnTT     OP    BAROICJJTKU 
bs  glad  to  gain  thnaet 


itely  noma  into  possasss 
adjustment  en  van! 


weather-glass.    Hi 

of   one,  I  set  about  ,  . . . 

thought  a  true  principle— that  is,  I  famk  1 : 
ruls  and  measured  tha  height  of  the  egfasaasl 
mercury  balanced  by  the  atmosphere,  or,  issssf 
words,  I  measured  the  diatanoa  between  Uta> 
face  of  the  mercury  in  the  abort  tube  and  tktsa> 
face  of  the  moronry  in  tha  long  labs.  Tsi 
distance  was  at  the  time  of  measBrssasal  ft)iL 
>  midway  betwssnSus 
thought  I  waa  right.  Bat  when  ass* 
ooura  called  who  had  we atner-gl asses  of  thshasx- 
they  said  that  ours  was  too  high,  and  thrj  ran 
remained  soeptiosj  when  the  principle  ol  d»  •*■ 
justment  wss  explained  to  them.  The  vas» 
sceptic  was  a  gentleman  who  regarded  weuatr- 

! lasses  as  a  part  of  his  trade,  and  for  wbosaisnh 
exposed    the  tube  and    measured  the  msKWf 
He  decisive!; 


0  high,  and  was  prepared  to  prove  it  eyasS* 
uuien  weather « leasee  at  his  own  itlililatasnt; 
but  when  I  asked  him  on  what  prinorsh  si 
adjusted  them,  he  had  to  confess  thai  hi  at***1 
took  some  partionlar  inatrnment  aa  a  ttssaarirf 
correctness,  and  knew  of  no  principle  of  srjs* 
meat,  although  he  had  an  idea  thai  tans  sot  st 
scale  or  table  existed,  and  that  the  sdjMtwJt 
varied  with  the  district.  Is  this  so?  liitsbt 
that  the  majority  of  these  mercurial  imtrasara 
are  not  set  so  aa  to  register  the  actual  siaini|lsw 
pressure,  bat  rather  to  Indicates)  ths  kind sfsisnu" 
that  may  be  expected  in  any  ptrtasnhtf.  dam*' 

WEBT  OO AST  aOOXtJH  nTtlT 

[29109.J-THB  farther  nsosterstias  rf  * ■» 
a.m.  express,  Boston- square,  was  liii^f"*" 
inst.)  proved  an  sooompliafaad  fast   K  "*■■* 
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has  bean  brought  down  to  a  reasonable  and 
aoientifio  dimenaion.  The  only  risk  ia  that  from 
some  entanglement  the  parachute  may  not  beoome 
properly  inflated  by  its  first  unchecked  fall.  When 
onoe  fairly  spread  out  the  desoent  is  quite  a  safe 
one — more  so  than  when  a  balloon  lands,  for  this, 
if  even  half-inflated,  has  an  immense  bulk,  and 
sometimes  drags  the  ear  and  its  ooonpants  with 
terrible  speed  and  f oroe  oyer  the  ground  in  even  a 
moderate  creese,  whereas  the  parachute,  as  soon  as 
the  weight  and  consequent  motion  of  desoent 
ceases,  instantly  collapses  and  falls  flat. 

The  parachute  by  which  Garnerin  made  his  first 
desoent  in  this  country  was  of  the  preposterous 
diameter  of  30ft..  giving  an  area  sufficient  for  the 
safe  desoent  of  7001b. ;  consequently  the  thing,  not 
being  adequately  ballasted,  was  top-heavy,  ana  very 
nearly  turned  over,  as  any  toy  parachute  will  show 
when  not  sufficiently  weighted. 

Admitting  that  there  is  but  little  danger  in  Mr. 
Baldwin's  feat,  still,  beyond  a  mere  daring  acro- 
batic performance,  it  is  difficult  to  say  whether  it 
demonstrates  anything  novel  in  the  way  of  aeros- 
tation. Mdlle.  Garnerin  repeated  the  feat  of  her 
father  by  making  89  descents  in  a  parachute,  and 
became  so  confident  and  dexterous  that  by  hauling 
some  of  the  suspension  cords  she  was  enabled,  by 
thus  giving  a  sooop  form  to  the  web.  to  skim  down, 
in  an  oblique  direction, "  to  a  place  determined  and 
remote.  By  the  combined  inclinations  which 
could  be  given  to  her  parachute  she  was  seen,  in 
fact,  very  distinctly  to  manoeuvre  and  tend  towards 
the  place  designated."  ("  Astra  Castra,"  page  848.) 
This  served  to  illustrate  a  prinoiple  in  atrial  flight, 
though  any  shape  that  could  be  given  to  the  ever- 
oonoave  and  unsuitable  form  of  the  supporting 
fabric  was  ill-adapted  for  the  demonstration. 

F.  H.  Wenham. 

SFFEOT  OV   LIGHTNING. 

[29113.]— Referring  to  Mr.  Wenham'a  inter- 
esting aooonnt  (letter  29079)  of  the  effect  of  light- 
ning on  the  two  fir  trees,  a  very  similar  case 
occurred  in  Kensington  Gardens,  about  the  year 
1876,  to  two  sweet-chestnut  trees  in  a  grove  near 
the  Albert  Memorial,  where,  I  believe,  they  still 
stand  with  the  marks  remaining  on  them.  I 
examined  them  immediately  after  the  storm,  and 
found  the  effeot  very  much  as  Mr.  Wenham  states, 
a  atrip  of  bark  peeled  off  the  full  height  of  the 
bole,  widening  at  the  base.  They  are  about  15ft. 
apart}  and  the  northern  had  at  top  a  large  amount 
of  bristling  twigs ;  the  other  some  small  branches. 
Neither  had  any  spread  of  branches — rather  more 
like  pollard  trees.  The  northern  appeared  to  be 
less  injured  than  the  other. 

As  to  two  trees  near  together  being  affected  by 
the  one  discharge  of  electricity,  we  must  recollect 
that  in  the  interchange  of  ourrents  there  is  as 
muoh  goes  from  the  earth  to  the  cloud  as  from 
cloud  to  earth,  and  the  roots  of  the  trees  extending 
far  and  wide  afford  the  readiest  conductors  for  the 
current,  so  that  the  fir  tree's  spinous  leaves  and  the 
chestnut's  bristling  head  served  more  as  distri- 
butors than  collectors,  thus  forming  a  temptation 
for  the  cloud  to  strike  in  that  spot,  as  well  as  for 
the  earth  to  send  its  superabundance  of  electricity 
to  the  oloud.  These  trees  are  in  a  grove,  imme- 
diately on  the  right  hand,  as  you  pass  the  turnstile 
in  the  fence  to  the  north  of  the  Memorial. 

I  fancy  that  the  disruptive  force  of  the  lightning 
stroke  is  occasioned  in  most,  if  not  in  all,  cases  by 
the  instantaneous  oreation  of  immensely  condensed 
heat,  caused  by  the  current  passing  through  con- 
ductors haying  considerable  eleotrio  resistance  (or 
by  the  conductors  not  being  of  sufficient  capaoity 
for  the  current,  as  in  the  oase  of  copper  bell  wires), 
thereby  decomposing  fluids  and  any  solid  substance 
capable  of  decomposition,  and  expanding  the  con- 
tained air  and  gases,  the  violent  effects  being 
produced  by  the  suddenness  of  the  action,  as  is  the 
case  with  all  the  well-known  explosives. 

At  this  time  last  year  a  fine  old  elm  tree,  near 
Waterford,  situated  in  low  ground  by  the  side  of  a 
small  stream,  then  dry.  and  surrounded  with  wooded 
hills,  was  struck,  the  bark  being  blown  off.  with 
one  of  the  branches,  to  a  distance  of  50  yards,  and 
two  deep  holes  were  burst  up  in  the  ground  close 
to  the  baae  of  the  tree.  The  bark  was  stripped  off 
for  20ft  of  the  bole,  from  20in.  to  2ft.  wide.  I 
exhibited  a  sketch  of  this  tree  and  specimens  of 
the  bark  at  the  last  exhibition  of  the  Royal 
Meteorological  Society,  together  with  a  lithograph 
of  a  church  steeple,  near  Cork,  which  was  burst 
open  through  two-thirds  of  its  height.  In  these 
cases  the  effeot  of  the  stroke  is  easily  attributable 
to  the  instantaneous  aotion  of  intense  heat. 

R.  J.  Leaky. 

PHOTOGRAPHS  OF  LIGHTNING. 

[29114.1— In  corroboration  of  Mr.  Williams's 
letter  (29080),  allow  me  to  say  that,  on  three  or 
four  occasions,  I  happened  to  be  looking  at  the 
exact  spot  where  the  flash  issued  from  the  cloud, 
and  the  impression  left  on  my  eye  was  that  of  a 
well-defined  zigzag.  Onoe  I  was  situated  between 
two  thandentormM  dintwt  from  each  other  (as  I 


afterwards  learned)  not  less  than  sixteen  miles, 
with  a  considerable  tract  of  tolerably  clear  sky 
between  them.  A  flash,  leaving  one  mass  of 
thundercloud,  traversed  the  whole  distance  to  the 
other,  making  two  distinct  zigzags  in  its  coarse. 
If  this  be  an  optioal  illusion,  may  I  ask  tc  what  is 
it  owing?  J.  A.  7. 


LATHH  TOOLS. 

[29115.1— Unquestionably  the  test  of  a  slide- 
rest  tool  lies  in  its  efficiency,  and  a  tool  that  cuts 
a  longj  clean  shaving  is  a  good  tool,  if  it  also  leaves 
a  good  and  true  face  upon  the  work,  this  being  the 
ultimate  object  in  every  case.  Hence,  F.  Carre's 
is  a  good  tool  when  it  first  leaves  the  grindstone ; 
but  if  I  understand  it  rightly,  the  effeot  of  every 
fresh  grind  must  be  to  alter  its  outting  edge,  thus, 


teeth.    Wen  I  making  thorn  they  would  be  qtisi 
short,  having  almost  straight  radial  aides. 

I  think  "  J.  L.  D."  has  not  noticed  that  the  tceev 
trio  and  pinion  will  not  create  friction  at  the  qsiek 
speed,  since  then  the  whole  of  the  parte  revolve 
together.    At  slow  motion  the  grooved  pulley  m*> 
of  course  run  freely  on  the  mandrel,  and  will  tn 
in  th*  pinion.    I  think,  thia  of  no  oonaeqasj. 
the  arms  have  but  the  smallest  possible  JBHMst, 
and  that  only  at  the  slow  speed.     I  ttt  task 
friction  would  be  imperceptible. 

Could  not  our  friend  4iJ.  Ij.  D."  get  a  look  sfc 
some  back  volumes  ?  The  question*  be  asks  east 
been  discussed  several  timee :  the  vertioal  shut 
applied  upon  the  top  of  the  rest,  on  the  qosdnat, 
ou  the  front  slide,  and  on  the  right-hand  stindsrd 
(see  Vols.  X.,  XL,  XII.)  ;  alao  description  of  tat 
London  Lathe  and  Tool  Co-'a  lathe  in  reseat 
volumes,  and  discussion  which  followed.  tt  J.LD." 
could  easily  bore  out  'oollara  of  a  new  hosAstook 
with  a  bar,  by  fixing  it  between  the  present  best 
and  feeding  it  along  with  a  hammer ;  he  will  1st 
it  troublesome  to  lift  on  and  off  the  two  heads,  sal 
he  has  not  told  us  whether  he  wishes  far  i 
traversing  mandrel.  I  went  with  a  frisain 
Homerton,  by  appointment,  to  tee  the  Watt  gey 
engines,  as  advertized  in  the  "Sixpenny  Sals 
Column,"  but  we  were  not  allowed  to  go  in,  or  at 
anything.  F.  A.  M. 


the  dotted  line  showing  the  original  edge.  I 
have  made  and  used  similar  tools,  and  have  often 
filed  out  such  a  groove  to  give  out  in  a  tool  meant 
for  oast  iron  in  order  to  fit  it  in  a  hurry  for 
wrought-iron ;  but  for  the  reason  stated  it  is  not 
satisfactory  as  a  permanent  form  of  tool.  An 
emery  wheel  with  rounded  edge  soon  sets  them 
right  when  the  edge  is  worn ;  but  at  each  grinding 
they  need  to  be  packed  up,  which  is  a  drawback. 
Still,  in  all  so  oh  matters  the  theory  need  not  be 
too  prominently  insisted  on.  The  lowering  of  the 
outting  edge  is  a  fact ;  but  not,  for  a  time,  a  fatal 
one.  O.  J.  L. 


JBWSBTJ&Y'B  CrBAB,  6fco. 

[29116J— "  J.  L.  D's"  (letter  29088  p.  625)  ideas 
of  the  differential  gear  for  lathes  are  more  imagin- 
ary than  real.  He  is  quite  right  with  regard  to  his 
objection  to  the  shape  of  the  teeth  in  the  wheels, 
as  shown  in  Design  and  Work  (preferably  eaoh 
wheel  should  have  had  double  quantity  of  teeth) 
ten  years  ago.  Nevertheless,  they  would  work,  as 
I  have  proved  in  driving  machines  doing  heavy 
work,  the  eooentrio  running  300rev.  a  minute  con- 
tinually day  after  day,  seldom  stopping,  and  after 
two  years'  work,  the  wear  of  the  eccentric  and 
teeth  of  the  wheels  was  found  to  be  scarcely  per- 
ceptible. As  to  the  size  of  the  eocentrio,  I  always 
oontrived  to  make  as  small  as  possible  ;  an  eooentrio 
2in.  diam.  would  be  quite  large  enough  for 
"J.  L.  D.s"  lfin.  spindle,  not  2fin.  diam.,  as  he 
says.    But  why  have  the  spindle  so  large  in  diam  ? 


[29118.1— IN  your  issue  of  Angnat  10th  I  note 
that  Mr.  Ohas.  P.  Owen,  of  Chicago  (letter  2993), 
in  speaking  of,  or  rather  alluding  to,  sav  experi- 
ments with  a  pressure  gauge  in  the  swell,  stain 
that  "my  suggestion  of  a  funnel  leading  ofifras 
the  swell-box  to  relieve  the  preeaore  is  wroef."  I 
beg  to  say  that  I  never  suggested  any  each  tang: 
what  I  stated  was,  that  there  ia  no  alteratkeef 

Kressnre  in  any  part  of  the  box,  either  toe  or 
ottom.  I  expect  Mr.  Owen  haa  mixed  ny  onv 
zuunioation  with  that  of  another  oorrespoatna 
who  suggested  such  an  addition  as  a  "tabe"  H 
dose  automatically  when  the  a  well  front  is  cau, 
and  to  be  open  when  the  awell  ia  shut.  I  tahikft 
Mr.  Clarke  wrote  about  it  afterwards  as  fonusf 
a  joint  patent  with  another  inventor ;  but  I  asm 
saw  anything  about  it  since.  Anyway,  it  has  ski 
as  the  hills,  and  anyone  could  apply  it  wkssst 
infringement.  However,  aa  the  subject  is  eflaasi 
to,  I  merely  wish  to  correct  the  error  that  a* 
orept  in ;  but  as  Mr.  Owen  atatea  in  the  early  art 
of  his  letter  that  he  haa  not  the  various  letfies* 
hand  referring  to  the  matter,  I  aaanme  that  at 
error  may  be  attributed  to  anon. 

I  know,  from  actual  practice,  that  the  variooj 
errors  attributed  to  the  swell-box  exist  only  iatei 
distorted  imagination  and  want  of  akill  in  Unper- 
sons who  put  forth  such. 

If  in  a  great  organ  one  pine  beehadedstai 
month  by  another,  and  it  softens  the  tout  sal 
flattens  the  pitch  and  takes  the  quality  of  us 
voicing  away,  is  it  unreasonable  to  expect  tbUth 
same  close  arrangement  moat  do  the  same  ia  tst 
swell  ?  And  the  fault  is  multiplied  by  the  trrhf 
to  squeese  the  basses  into  a  very  email  sad,  ■ 
some  oases,  an  impossible  area. 

Mr.  Owen  is  perfectly  right  when  he  states  a* 
when  the  wind  has  impinged  on  the  lip  of  the  so* 


There  is  no  trouble  at  all  in  the  working  of  the    Jt  "  lo§t  amongst  the  existing  air  in  the  box: 
oscillating  lever  holders,  which  "J.  L.D."  seems  to   others  hold  the  erroneous  riew  that  the  wmdsal 


doubt.  I  am  quite  sure,  if  he  could  but  see  this 
gear  at  work,  he  would  pronounce  its  superiority  to 
the  ordinary  gear.  At  the  Birmingham  industrial 
exhibition,  23  years  ago,  I  was  awarded  a  medal 
and  certificate  of  merit  for  exhibits  of  lathe  and 
pulley  blocks,  fitted  with  this  gear.  If  "  J.  L.  D." 
will  turn  baok  to  one  of  the  numbers  of  the  "  E.M." 
(I  don't  know  whioh— I  oannot  just  lay  my  hand 
on  it)  of  the  latter  end  of  Feb.,  1878,  he  will  see 
an  illustration  of  a  peouliar  motion,  as  applied  to 
blocks  for  raising  weights,  whioh  motion  may  well 
be  applied  to  lathes ;  but  more  of  this  anon.  May 
I  be  allowed  to  offer  an  opinion  of  Holtzapffel's 
internal  gear?  I  think  it  is  more  complicated, 
would  cause  more  friction,  would  make  more  noise, 
and  have  considerably  greater  tremor  than  the 
ordinary  gear,  and  perhaps  not  so  durable.  I  wish 
it  to  be  understood  that  I  have  not  the  least 
interest  in  the  differential  gear,  other  than  for  the 
benefit  of  the  readers  of  the  ENGLISH  MECHANIC 
who  seek  information. 

Joseph  Jewsbury. 
Birmingham,  August  13th. 


[29117.]— I  should  like  to  ask  "  J.  H."  to  tell  us 
what  he  would  consider  the  proper  shape  for  the 
teeth  of  this  gear,  the  pinion  which  works  into  the 
internally  geared  ring  to  be  as  large  as  may  be,  so 
that  when  the  teeth  are  "  in  "  one  side  their  points 
shall  clear  at  the  opposite ;  ring  might  have,  say, 
16  teeth,  and  pinion  14,  so  as  to  pass  two  teeth  at 
eaoh  revolution,  and  give  a  ratio  of  8  to  1.  I  think 
the  shape  of  the  teeth,  as  shown  by  Mr.  Jewsbury, 
oannot  be  intended  to  show  their  real  working 
shape;  I  take  them   to   be  merely  conventional 


carries  its  pressure  in  some  shape  or  form  wins, 
and  creates  currents  both  horizontal,  vertical,  asi 
oblique— in  fact,  a  regular  forked  ligfawst 
arrangement.  The  cause  of  the  speech  going  at 
flue  p'pes  is  simply  this :  In  the  smoke  exusiiiaesti 
alluded  to,  and  whioh  I  had  the  advanced  an- 
sa caption  to  try  when  an  apprentice,  ue  rosea 
are  as  follows:— In  a  flue  pipe,  either stopped or 
open,  the  smoke  struck  the  lip,  but  none  eaftsni 
the  pipe,  the  column  of  air  in  the  pipe  vibnaol, 
and  the  smoke  glided  off  and  lost  itself  is  tk 
atmosphere ;  but  when  any  object  was  plaosd  h 
front  of  the  pipe  so  as  to  obstruct  it,  the  dire* 
stream  of  smoke  was  attracted  by  it  and  diftrad 
from  the  lip.  I  then  puahed  up  the  cap  so  is  a 
throw  the  smoke  on  to  the  lip,  and  the  pipe  ssob 
as  before ;  but  on  removing  the  obetructtee  1st 
pipe  waa  off  its  speech,  whioh  of  course  was  dot  to 
the  alteration  I  allude  to. 

I  found  that  the  best  results  were  got  bjkeepisf 
the  pipes  away  from  eaoh  other  equal  to  tat 
diameters  of  tbemaelves  ;  thus,  if  two  pipes  of  4» 
were  placed  opposite  eaoh  other,  there  should  w 
4io.  between  them.  In  the  reeda  the  smoke  shovel 
itself  above  the  tops  of  the  bodies  equal  so  tat 
diameters  of  the  bodies,  and  as  long  as  the  sis* 
were  speaking  the  smoke  had  the  tremolos*  sf 
pearanoe  that  heated  air  will  exhibit  over  tat  Is) 
of  a  lamp  chimney,  or  the  funnel  of  a  stesnrr 

Therefore,  the  top  of  a  swell-box  should  aft  It 
jammed  down  on  the  tope  of  the  pipes,  and  pleat 


sssy.fje  sdMSfd 

ganoe  by  this  statement.  Thossa    " 
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practically  of  the  matter,  and  who  bold  improved 

>  and  fanciful  theotipa,  my  the  box  should  b<  made 
i  H  email  aa  it  can  he  ;  bat  they  ate  entirely  wrong, 
«  and,  what  is  worse,  they  ar«  ao  ignorantly  and 
*  stnbbornly  oppoted  to  any  correct  view  thit  they 
1  won't  accept  troth,  because  it  infringe!  npon  their 
I  "beity  toity  "  manner.     Snch  men  are  of  tr-  J- 

>  gredf  d  money  loving  olais,  who  wonld  do  the 
■  absurd  thing  to  please  a  client,  and  who  have  not 

■  spark  of  moral  conrage  left  to  oppose  the  view 
«f  a  mistaken  client  or  help  him  through.  The 
degradation  of  this  clue  of  man  may  be  inferred 
from  the  following  fact.  I  applied  to  fonr  shops 
in  London  (linco  I  came  from  the  oonntry)  fa 
employment,  and  vu  refused  when  they  knew  whi 
I  wee.  One  gentleman  (?)  said  "  We  don't  wan 
men  of  yonr  ela» ;  we  can  get  on  wdl  tnough  a 
we  ire— you  bad  better  aeek  work  amongst  thos 
who  write  articlea  and  give  information  to  out 
aiders,  to  the  ruin  of  the  trade  and  the  enlighten 
rnent  of  an  already  too  exacting  poblio.  We  can" 
make  a  job  pay  these  dayi  through  parties  oat  of 
the  trade  poking  their  noiei  where  they  have  do 
right  to  do  so." 

Well,  it  ia  gratifying  to  have  snob  an  acknow- 
ledgment ai  this.  The  days  of  blinding  people  are 
(met  passing  away,  and  it  it  not  to  be  regrettH      * 


Wm.  Boblnaon. 

[I  COIL     BOILEH. 

>  [29113.]— As  one  of  "Ours"  that  baa  a  grei 
II  interest  in  tbia  subject  from  the  faot  that  I  thin. 
■  Of  building  a  coil  boiler,  I  mutt  than k  Hr.  Cam 
i  (letter  '>:ms.-,)  f,,r  dasMiption  of  one  made  and  used 
;.  by  himself.  Id  his  letter  be  sayi  that  "  they  bai 
i  their  advantage*  and  also  tbeir  drawbacks '' ;  bi 
t  though   he  givei  the  former,  he  bae  omitted  11 

latter. 

May   I,  therefore,  aak  him  if  be  will    give  1 

-these,  and  alio,  if  it  would  not  be  trespassing  U 

3nnoh  on  bia  kindness,  if  he  will  favour  na  with 
drawing   and    full   dimensions    of   his  boiler  and 
sittings  ?    If  be  oau  do  this  I  am  ear;  our  Edi 

"Will    be  good   enough  to  engrave  it    seeing   t! 

,      Would   boiler   be  aa  effective  if    inner  end  of 
9  heater  coil  was  connected  to  bottom  of  main  ooil 
.,and  top  of  main  ooil  to  iteam-cheat  ? 
B     Will  Mr.  Cam  kindly  lay  what  arrangement  b' 
filled  in  the  case  of  stoppage  of  launah  to  praven 


will    be 


.nbjec 


■  TAXI 


ion,  494  should  have  had'a  note  appended  to  the 
D  reflect  that  it  was  a  paper  read  at  a  meeting  of  the 
^Aeronautical  Society  of  Great  Britain. 
*  One  of  the  new  applications  of  a  waste  product 
At)  a  useful  purpose  is  the  manufacture  of  paper 
'"  "  ■     '  \  for  onderlaying  carpets, 


j.,v.,.r 
is.nB.raet 


Sait  of  cedar- wood 

Jerreppiug  of   wool,   furs',  Ac.     The 

tad  the  paper  made  of  tbia  material  wm,  it  ii 
Maimed,  preserve  articles  wrapped   initfromthi 

',  AN  interesting  excursion  train  will  leave  Parii 
On  September  II  for  Central  Asia.  Upon  thetdaj 
the  Internstionel  Sleeping  Cm  Company  will,  by 
■arrangement  with  Genera]  Annenkofl,  th( 
■rtmotor  of  the  Trans-Caspian  Railway,  s 
train  made  up  of  dining-room,  drawing-toon 
■Seeping  csrs,  4c,  for  Vienna,  where  there  n„_  „ 
s>  stoppage  of  24  boors.  Thejiert  halt  will  be 
suede  at  Kirrl,  where  two  days  will  be  allowed,end 
the  same  at  Odessa.  From  Odessa  the  ei 
Srill  be  conveyed  by  water  to  the  Ci 
after  i  stay  of  five  dayi  in  that  peuinauls^  they 
Will  embark  fur  Nnvr.is.ii-ir,  "i,ing  on  by  rail  to 
►Vlsdikavkas,  in  the  north  of  the  Caucasus,  and 
itbenoe  to  Tifiia.  After  a  stay  of  two  days  atTiflii, 
%hey  will  visit  Baku  and  its  oil  wells,  crossing  the 
Caspian  to  gain  tho  new  railway  to  Samarkand, 
(where  they  are  due  to  arrive  on  September  30. 
•They  will  visit  Herv  and  Bokhara.  returning  by 
>*he  sonth  of  the  Black  Sea— that  is  to  say  they 
■rill  proceed  from  B.ku  to  Butoura,  by  way  of 
rTiflis,  and  thence  to  Constantinople,  putting  in  at 
sTrebiiond,  Saosonn  -ic.  Five  days  will  be  allowed 

ijjleted  by  tba  new  lines  through  Bulgiria  and 
(Bervia,  with  24  hours  at  Sofia,  Belgrade,  end  Testh. 
(.The  excursionists  will  reach  Paris  on  October  30, 
|*od  the  cost  of  the  excursion,  including  railway 
Jxares,  oarrisge  hire,  interpreters,  food,  4o„  will  be 
,£200  for  each  person.  A  doctor  will  accompany 
/he  train,  and  the  issue  of  tickets  will  be  limited 
.to  members  of  oertain  leading  clubs  in  France  and 
jBnglsnd. 


EiEPLIES  TO   QUERIES. 

•,*  In  thar  mutetri,  Correspondent!  are  rtiptcl- 
fully  TtipittuA  la  mention,  in  eacA  insfance,  the  tillt 
and  number  of  the  query  aehed. 


[fiuSSl.]— Link  Motion.— Tun  do  not  givi 
dimensions  of  engine.    Make  eccentric  rods  at  long 
as  possible,  witb  centre  of  crank  shaft  as  centr. 
and  centre  of  link  as  radius.      Describe   part  of 
circle  as  large  aa  rods  will  allow  this  to  be— oenti 
of  block,  which  works  in  slot  of  link  ;  mike  link 
to  this  curve.     The  length  of  link  will  depend 


>t  that  ci 


iahtei 


lIh-  ingredients  of  the   "cream,"  and  would  c 

employed,  I  suppose  by  "  tubs  "  the  querisi 
the  "  freezers,"  or  vessels  in  which  the  "  ers 
frosen.  Anything  will  do  for  the  "tuba"  ii 
the  freezers  are  placed,  and  surrounded  by 
tare  of  salt  and  ice.  It  should  be  remembered 
that  in  these  matters  the  cost  of  the 
material,  though  it  may  be  a  consideration,  i 
the  moat  important,  and  as  much  labour  must  be 
expended  on  inferior  as  on  superior  materials. 

HON.  DOB. 
(65704.1— BmlaT ration.— "  X.  Y.  Z."  should  gel 
a  little   book  ealle.l    "From   Britain   to   British 
Columbia,"  by  Prof.  Sheldon  of  Dawnton  College. 


the  ifigh  Comr, 
the  Dominion  of  Canada,  0,  Victoris 
London,  S.W.,  from  whom  all  infor 
oerning  the  eolo 


I'im, 


it  for 


A.  HOQO. 
>ytell 

VgVt 


[65725.7— Formlo  Acid  In  Honey.— I  n 

0  8.  B."  that  I  have  not  tried  formic  acid 
oider,  is  at  this  time  of  yesr  I  am  not  able 
any  ;  but  what  I  wanted  ais  the  benefit  of 

as  I  am   ready  to  give  anyone  the  benefit  of  whi 
tittle  kncwledge  I  possess,  if  it  is  of  any  use  t 

ferment  that  could  be  added  i 


■    other  fruit 
nr.or  be  ioju. 


[  0573(5.  ]— 

S'ven  at  the  sch 
orological  Ins 


watchmaking  ia,  I  believe. 

the  sohool  in  connection  with  the  British 

L.  G.  H, 

[65757.1  —  Metal  -  Turning;  Tools).  —  Hai 
"11.  M.  i:."  ever  beard  of  the  ENUL1SH  Me 
CHANIC,  and  is  he  aware  that  there  are  now  forty, 
sis  back  volumes,  and  that  up  to  the  present  daj 
experts  argue  as  to  the  best  furm  of  tools  and  tool- 
buldsrs?  Or  is  his  query  a  grim  juke?  If  h< 
means  merely  that  he  (personally)  cannot  make  a 
tool  that  will  take  a  good  shaving  off  and  leave  ■ 


ind  ground  foi 
plenty  of  diagram 
volumes,  and  even 


ly  suggs 


t  that  h 


[i;.-.;71)-Girf4rd'»  Injector.— Why  use  wet 
which  spoils  the  injector?  The  remedy  is 
purify  the   water    before  passing  it  through   i 

injury.  G,  M. 

[65775.]— Secondary     of    Vertical     Colls.— 


in  the  last  aix   volumes - 

No.  79 

310  he  wil 

ind 

n  illustrated  t 

f  tfal 

method  ol 

-MajTarawn 

leno 

Hi 

Ifast, 

own 

t   tell   him 

Mm!' 


tparii 


i   ill  ll 


needed.     The    rings   or   disci    are    soldered 
together  by  the  inside  ends  of  the  wires. 

T.  M. 
[65778.]— Indicator.— This  query  cannot  well 

Perplexed  "  cannot  get  over  his  difficulty  after 
insulting  the  articles  on  eleotrio   bell-h-.ting  and 

jpoared  recently,  I  am  afraid  be  will  bave  to  call 

i  a  practical  electrician.  E.  M.  P. 

[6678!.]—  Lithographing.  —  See  indices  for 

Anastatic   Printing.     It  is  work  requiring  much 

ipeoiil  skill.  J.  T. 

[66784,1— Sngllsh  and  Foreign  Meat.-- 
English-fed  beef  of  the  Scotch  kind  is  the  best, 
bat    the    AaMruura    ii   very  good ;    Belgian  and 


Australian  inferior.  I  daresay  a  botcher  oonld 
distinguish  between  superior  and  inferior  beef; 
but  as  to  analysis,  that  must  be  the  same.     What 

not  know.  Oxtail. 

[.:>:.-■>. j-8-K.  LoooL-I  think  the  following 
belong  to  the  7ft  elasa :— Noa.  201  to  206,  and  208 
to  214.  Ha.  205  s  date  Is  1884.  No.  207  is  a  goods 
engine.  Noa.  1!<-I  arid  l1.''.'  arc  b.i^ie  t-iprCBSOs  !  but 
whether  this  clasa  or  not  I  don't  know.  I  hare) 
not  seen  215  or  216.     No.  203  is  a  T.K. 

G.  L. 

f  o.-.-i  -. ,-  Boote  - 1  r  is  all  very  well  to  talk  of 
making  boots,  or  lasts  being  made  to  the  feet  for 
boots  to  be  made  off  of.  If  lasts  are  ever  so  well 
fitted,  misfits  and  very  uncomfortable  boots  can  be 
made  oS  them  if  the  maker  is  not  up  to  his  work— 
the  which,  1  am  sorry  to  aay,  that  there  are  many 
tbit  are  Dot.  For  instance,  the  uppers  should  be 
out  properly— i.e.,  that  they  may  fall  into  their 

treatment  to  bring  them  into  shape,  they  will,  in 
spite  of  everything  you  osn  do,  go  back  again  when 
exposed  to  wet,  or  worn  by  a  person  witb  a  damp 
foot,  A  boot  thue  treated,  in  many  oases  will— 
although  going  on  quite  easy  when  first  put  on — 
be  very  difficult  to  get  on  a  second  time.  Let 
those  who  have  a  preference  for  leather  have  tbem 


f  Fig   2. 


)  the* 


inbled   t 


tender  feet  is  the  putting  bad  inner-soles  into  them, 
which,  when  bad  {i.e.,  thin  or  too  loose),  pucker  up 
witli  the  sewing,  and  the  man,  aware  that  he  cannot 
get  sound  work  on  such  a  foundation,  in  sewing  he 
bas  to  resort  to  the  process   uf  over-casting  his} 
thread  upon  the  inside— that  is,  he  hauls  the  right- 
hand  into  the  position  he  requires,  and  casting  too 
thread  over  upon   the  inside,    ties  a  knot  in  bis 
thread,  slapping  that  down  to  keep  it  in  its  place. 
Now,  in  this  process,  the  outside  chamfer  of  the 
ir  sole  rises  and  forms  a  sharp  ridge,  and  then 
tie  further  in,  just  where  yonr  ball  of  big  toe 
little   toe  oomo,  there  is  a  trench  with  every 
h  set  up  in  it  like  a  lot  uf  peas.     I  bave  beard 
of  doing  penance  with  a  shoe  fall  of  peas; 

tall  tho  fearful  punishment  and  agony  anoh 
a  cause,  independent  of  the  earns  that  are 
produced  by  snob.  The  following  sketch  «-)!!  illus- 
Tho  chamfer  should  be  very  slight  both  for 
sole  and  welt,  and  the  seam  aboi "  " 
iner  sole  should  be  firm,  well  las' 


t  lesi 

stter.  The  thread  s 
t  should  be  sewn  w 
ot  too  crooked,  that 


old  I 


.i.<k-if  ,'., 


Bytl 


should  forn 


..all 
nd  awlj 
■.ting  np 
Bit,  with 


perceptible  unevenneaa,  and  tba  last  i 
en  easily.  The  Uttiogs-up  should  be  firm  and 
surface  rounding.  Agreatdealof  the  comfort 
he  boots  and  shoes  will  depend  upon  this.    The 

;er  the  seam  the  better  the  work;  the   leu 

filling-op  reqoired  the  wander  lbs  work,  and  good 
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work  ia  s  credit  to  anyone  ;  about  19-cord  of  flu. 
I  always  out  oS  half  and  wax,  and  then  add  the 
othar  three  etitchea  to  the  inch.  Good  wax  made  of 
Swedish  pitch  resin  and  linseed-oil,  and  the  shoes 
made  in  the  height  of  the  season,  when  no  tallow 
ia  required  for  the  thread — anoh  will  produce  work 
that  will  stand  end  give  satisfaction.    Thie  i*  not 

Jiven  aa  a  standard  for  navvies'  tigbta  or  double- 
eokers.  When  I  have  had  to  work  20  and  60 
cord  of  fine  brown  hemp,  theae  I  bave  had  to  make 
warranting  them  for  twelve  moothi,  or  if  they 
{ailed,  do  all  repairs  free.  Fig.  1  ahowa  how  you 
more  generally  find  atnff  fitted  to  much  chamfer, 
with  very  light  inner  aole.  Consequently,  it  ia 
pnckired  op  at  A,  and  when  the  over-coating  ia 
reaorted  to,  aa  Fig.  8  and  Fig.  4,  it  sets  np  theae 
peas  and  tranebea,  as  epoken  of  and  shown  at 
Fige.  6  and  6  ;  becauae  there  ia  not  sound  width  of 
Ham  to  poll  the  over-caating  in  ita  place— if  there 
was  any  necessity  for  the  same  (tee  Fie.  7).  The 
whole  Fig.  2  ahowa  how  it  ought  to  lay,  and  if 
there  ia  a  good  inner  aole,  there  ft  no  neceaBity  for 
the  over-oaating ;  and  if  need,  the  atitchee  can  be 
pnlled  into  position  without  punishment,  and  lay 

anug.  Jack  of  All  Tbades. 


liketc 


;    but  when 

called  upon  suddenly  to  explain  it  to  a  beginner 
it  ia  quite  posaible  they  may  fail  to  make  it  quite 
clear  to  bim.  "Tyro's"  equations  proceed  quite 
correctly  until  he  dividea  by  n  —  i.  This  is,  aa  all 
your  correspondents  have  pointed  out,  became 
a  —  x  =  0.  Now,  when  an  algebraical  expression 
ia  divisible  hy  another  which  is  equal  to  zero,  it  ia 
an  indication  that  it  ia  itself  equivalent  to  zero, 
latever  zero  may  be  multiplied  by,  the 
will  be  zero.    Aa  a  consequence  of  this 


it  fotl-m 


that 


i  c-|.jh 


divided  b_ 

quotient  may  be  anything  from  zero  upwarda.     It, 

therefore,  follows  that  when  both  aides  of  an  equa- 

eqnal  to  zero,  the  quotients  will  be  either  alike  or 
different  in  value.  One  may  be  zero,  the  other 
may  be  something;  ortbeynjay  both  be  something 
Int  different  in  value  ;  or  they  may  both  be  zero ; 
or  they  may  both  be  something  and  bave  the  tame 
value.    Now,  it  ia  when  the  two  quotients  happen 


o  differ 


fallac 


When 


Ing  hi 


ation 


e  of  the 
r,  even  though  a  faotor 
isen  struck  out.  The 
;  neither  aide  of  your 


equal  to  zero  may 

"  moral  "ia:  Take 

equation  becomes  *,__ 

keep    your    eye    on    it,    rememheriug  that  many 

sero,  whioh   would  be  all  right  a  performed  on 
■omething  of  real  yalne.  T.  S.  B. 

[66912.]— Wheal!.— To  «  W.  W.  0."— Sorry  to 
have  kept  you  waiting  su  long ;  but  1  sent  a  reply 
a  fortnight  ago,  and  as  it  Bus  not  appeared  in 
print  it  must  have  miscarried.  The  reply  by  me 
to  a  former  query  to  which  yon  refer  will  not 
apply  to  your  oaae,  for  this  reaaon:  you  cannot 
divide  both  the  wheels  by  any  number  without  a 

simple  one.    Say  driver  101)  teeth,  and  driven  50. 

..1_   fck  _1#  aainoflr§   by    50,   "~J 


thari 


willb, 


,  and  it 


driven  will 

before  the  tame  teeth  will  gear  agai 
oaae  the  driver  will  make  aa 
are  teeth 


no  of  t 


it  the 


Bat  in 


'en  wheel,  and  the  driven  aa 
many  as  mere  are  teeth  in  the  driver  before  the 
same  teeth  will  engage  again.  Hope  this  will  be 
dear  to  yon.  W.  W.  C. 

[65923.]— Electric  light.— The  ingredients  are 
lor  a  4-pint  cell,  with  a  pint  porona  pot,  2J  pints 
water,  17oz.  of  sulphuric  acid,  lOoz,  of  bichromate  of 
node,  well  mixed  together,  same  in  porous  put  as  in 
outer  cell.  The  brass  is  screwed  on  the  intide  of  the 
iront  pieoa  of  wood;  the  fint  sarew  ia  pntatthe 
end,  the  next  3in.  from  it,  a  third  one  3Jin.  from 
the  first,  end  so  ou  to  the  end;  then  between  the 
■crews,  whioh  are  Jin.  apart,  cut  with  a  saw  or  a  file 
the  brass  through,  an  aa  to  divide  it  into  a  pieces; 
nut  fix  2  bind  ing -acre  wa  into  the  wood  at  each  end, 
ao  that  they  touch  the  pieoea  of  braaa  ;  than  solder 
them  together.  The  carbons  are  Jin.  apart,  bo  that 
there  may  be  aa  much  carbon  surface  aa  posaible  ; 
tha  sine  ia  Jin.  from  carbon  to  allow  it  to  go  into 
the  porona  pot.  The  two  piecea  of  carbon  are 
placed  on  the  first  segment  of  brass  aa  near  aa 
posaible  to  the  division  ;  the  sine  is  placed  on  the 
aeoond  segment  about  Jin.  from  the  carbon  ;  or,  if 
there  is  not  a  poront  pot,  put  tbem  aa  close  as  yon 
tun  without  touching.  The  zinntand  carbuna  muat 
be  filled  up  true  at  the  top,  to  that  when  the  nuta 
are  aorewed  up  there  will  be  good  connection  as 
well  aa  being  held  in  their  places. 

Haakmere.  F.S.FOWLER. 

[66328.J— Mangold—  In  reference  to  this  query 


way  aa  asparagus,  ware  highly  appreciated  by  those 
who  taated  them.  Ed. 

[65930.]— Photo.  Negative*.— Will  J.  Bean 
be  good  enough  to  say  what  advantage  the  aal- 
ammoniao  baa  over  a  plain  saturated  solution  of 
chloride  of  mercury  ?  M.  P.  H.  3. 

[66052.]— Anolent  Coin.— The  coin  that  is 
— "  hrass  "  of  the  Roman  Emperor 


known  aa 

Claudius,  A.D.  41-64,  if  in  fairly  good  condition, 
ita  valua  ia  about  sixpence,  as  they  are  quite 
common.  F.  W. 

[6o961.]— Inanlto  Beriea—  The  second  term 
of  the  general  exoieaaion  found  in  my  reply  should 

be(-  1}*~  TV6  ~  ?V    This  ia  the  same  thing 

aa  -/*  *VftY  ■<>  **M  thB  r«oH  is  the  same 

aa  that  obtained  by  "J.  R.  C."  by  the  calcnlns  of 
finite  di  fie  re  noes- 
Bath.  M.I.C.E. 
[65999.]-Filterina;  Papers.  — "  B.So.,  Ply- 
mouth," is  quite  wrong  when  be  aaya  that  Swedish 
and  Rhenish  filter  papers  are  used  on  the  Conti- 
nent, and  English  paper  in  England.  English 
filter  paper  is  no  more  nor  leaa  than  thin  blotting 

Saper  of  the  common  form,  and  contains  a  good 
eal  more  mineral  matter  than  cither  Swedish  or 
Rhenish  filter  ps per.  Mow  the  great  points  in  a 
good  filter  paper  for  quantitative  work  are  theae: 
Absence  of  mineral  matter,  and  a  power  of  filteriog 
rapidly,  and,  at  the  same  time,  not  allowing  a  pre- 
cipitate to  paaa  through  its  port's.     These  qnalitii 


L-  nblsLHlril  U 


,e  highest  degree  of  perfection  jn 
r.  While  at  college  (in  England) 


the  Swedish  paper, 

dilute  hydroclorio  acid — the  aah  of  4in.  diameter 
paper  weighed  rather   leaa   than  1   milligram,  and 

college,  and  entering  a  woiks  laboratory,  I  hive 
used  nothing  elie  but  Rhenish,  wbiob  varies 
(according  to  my  experience)  in  quality  a  good 
deal.  At  ita  best,  it  ia  aa  good  as  the  Swedish ; 
and  at  its  worst — well,  I  would  almost  as  soon  use 
common  red  blot  tiny-paper.  Hut  then,  of  course, 
Rhenish  filter  paper  ia  cheaper  than  Swedish,  and 
this  seems  to  me  the  great  point  in  the  laboratory 
(at  least,  ours).  English  filter  paper  ia  alwaya 
used  for  qualitative  work,  aa  there  is  no  need  in 
this  oaae  to  pay  any  particular  attention  to  the 
ash,  and,  as  far  as  filtering  qualities  go,  a  good 
quality  of  paper  filters  very  well.  I  have  heard  of 
oasea  where  even  common  think  blotting  paper  is 
uaed  for  quantitative  work.  For  example,  a 
chamiet  was  making  an  assay  of  sulphur  in  pyrites. 
Tbeway  he  reasoned  was  tbu- :  Certainly  a  little 
barium  sulphate  u.jea  gi..  thru  ugh  ;  but  it  does  not 


But  I  hope  that 


Chk: 


[GriOOS.]— Blowing- off  Bollera.— The 
there  is  no  decrease  in  pressure  whin  you  increase 
the  steam  apace  (under  a  constant  fire)  is,  tha 
thinner  the  aheet  of  water  above  the  fire  the  more 
rapid  the  ebullition,  and  the  thicker  the  water 
above  the  fire  the  more  retarded  the  ■buLttfon,  an 
you  will  see  from  the  above  the  rcison  tha  gauge 
does  not  fall  when  blowing  ofi  water  under  aon- 
B taut  fire  is  because  the  fire  generates  more  ateam 
in  the  same  time  when  anting  un  a  thinner  sheet  of 
water.  Stoker. 

[6G0 12.]— Turbine  and  Electricity.-  V-ur 
dynamo  has  an  output,  it  appears,  o£  about  2&U.P. 
You  would  get  loll. P.  from  a  fairly  good  electro- 
motor ;  do  not  expect  more,  H.  R. 

[i;i'.023.]-Boilor  Primlo*.— A  friend  of  mine 
(•u  oil  rennerl  assure  me  for  a  positive  fact  that 

nothing  more  than  he  can  wipe  oil  with  his  hands. 
His  boiler  often  geta  well  oiled  through  the  care- 
less ness  of  hisv— ' k- 


irkmen,  who  leave  the  i 


■Da* 


Bot 


reply  or 


out  again  when  steam  ia  np.      If  any  of  our  steam 

users  like  to  try  oiling  their  boiler,  I  should  lis* 

them  to  report  the  result  for  the  bouefi  I  of  others. 

E.  T. 

[CC026.1 -Portable  Railways,— Having  had 
considerable  experience  in  the  construction  of  light 
railways,  I  have  much  pie  aa  ore  in  sending 
"J,  N.  U."  a  few  particulars.  The  permanent 
way  for  liiin.  gauge  straight  line,  {  milelonj,  would 
coat  approximately  ill  25;  switcbea  and  turntables, 
say  ahout  £i  each  extra.  If  the  liue  ia  intended 
to  be  permanent,  proper  formation  should  be  made, 
and  above  tbe  level  of  the  ground  if  liable  to 
floods.  At  to  the  economical  working,  it  ia  nn- 
oertain,  and  in  thia  case,  without  further  particu- 
lars, 16  tons  per  week  ia  not  a  very  large  quantity, 
uuleas  thia  is  tbe  average  all  the  year  round. 
Curved  portions  would  add  to  the  expense,  so  it 
would  be  as  well  to  have  tbe  line  laid  out  as 
straight  as  posaible.  The  above  price  dues  not 
include  rolling  stock.  If  "  J.  O.  G. '  will  tend  me 
his  address  I  shall  no  doubt  be  able  to  help  him. 

I,  Queen-street  Chambers,  Exeter.  C.  E. 


[660S9.  ]— Blectrio  Wsa-Inaj.— A  3- wire  rjitas 

is  the  same  from  whatever  son  roe,  and  ia  ens  Mat 
tire  and  one  negative,  or  flow  and  retara  fraa 
separate  generators  connected  to  one  wirt,*kcti 
thns  both  Bow  and  return  from  two  aoureatitiat 
tame  time,  tha  other  two  wires  +  and  -  law 
separated ;  the  same  for  any  number,  sa  en: 
4  machines,  6  wlrea.  and  ao  on.  H.  &V 

[66029.]  -Electric  Wiring.  —  t  I  ;-.-.- 
engineers  in  England  and  America  hare  gins  tit 
name  of  "  three-wire  lyatem "  to  the  spend 
arrangement  initiated  by  Dr.  J.  Hopkins™,  It 
allows  of  the  use  of  two  lamps  in  aeries.  SiadicJ. 
that  nsed  by  Mr.  Crompton  at  Visum  vkai 
allows  of  four  lampa  in  aeriea,  ia  called  s*ik. 
wire  ayetem."  It  would  be  impossible  to  dtsrals 
in  an  intelligible  manner  either  of  these  trw  sat  a 
the  space  here  available.  Host  or*  the  large  nasal 
stations  where  <" 
tbe  Cootint  . 

>rge 

ilivered  before)  — 

1835.     If    your    correspondent   will  ml 

J lption  ho  will  notrequaiwj 

mrtoer  iniormatton  on  Mr.  Csompton's  sesiaa\ 
which,  although  unintelligible  to  him,  it  oat 
plain  in  its  meaning  to  those  who  nnderttsniih 
systems  dealt  with.  M.  H.  B, 


The  latter 
described  h'y  many  writers 
America.  Prof.  George  Forbes  described  a  re? 
fully  in  his  Cantor  Leo  tares  on  "  Eleetrial  D» 
tributic 
1884  oi  _ 
lV,f.  F.:,rh 


[61 i.}—  Silver    Solder 

to   suit    "•wareij- 

aanjonemtatb. 

tbem,  and  if  uM 

up  snd  msde 

nto  solder  the 

lino  intheoUnh* 

gets  burned,  and  your  solder 
nicely.  Take  Joz.  olean  standard  silver  sulfas 
'  ilo  a  olean  crucible  ;  now  take  Jos.  of  thia  boa 
ire,  and  out  it  in  lengths  about  [in.;  tie  tats 
ngtha  together  with  a  piece  of  thread:  new  paw 
ic  crucible  in  the  f  nrnaco,  and  melt  the  (su- 
nt;  when  the  silver  is  melted,  drop  the  b.-jun 
ito  it,  then  a  small  pieoe  of  borax 
'  two  the  solder  will  be  ready  to  _. 
.got  (that  is,  if  yon  have  not  let  the  bextat  at 
irnaae  down).  The  great  secret  in  msxinf  fat 
lver  Bolder  ia  to  melt  yonr  eilvar  firtt,taiats| 
the  brass  into  "  "~ 

if  added  to  it ; 
very  easy,  add  a  small  piece  of  sine,  abootthtas 
of  a  pea,  to  the  ljoz.  of  ailver  solder  when  asM; 
but  tbe  second  yon  pat  tha  zino  into  tbe  pot,* 
next  second  you  most  take  the  pot  froaiMia* 
nace  and  pour;  but  for  yonr  work  I  woJ*i» 
adviee  you  to  add  xinc.  German  silver,  bears 
bard  metal  to  melt,  yon  do  not  require  it;  •■> 
yon  wanted  to  solder  an  article  made  al  w* 
common  silver  or  cold,  yon  would  find  the  sonta 

!  zinc  to  the  solder  a  boon. 

47,  Alexandra-road,  Richmond.  Pssti. 


with  water  under  somewhat  ■ 
those  named  by  "  Yurka  " — vie,  fall4fL(ia.n 
IPOft.,  a  splendid  supply  of  surface  waist  ■*• 
fair  allowance  of  spring  water.  1  was  adriiajts! 
a  pumping  waterwb.ee I  would  be  prefarsUs  •• 
ram,  and  now  tbat  it  has  been  at  work  (it  aaar 
eight  months  I  am  quite  satisfied  thai  Iniea 
advised.  I  believe  that  a  wheel  of  tai  a* 
pattern  aa  mine  ia  at  work  with  a  lift  of . 


He    directly    with 
mentioned  tbat  tbe  stream  water  ia  used  furnstis 
power,  and  the  spring  water  ia  pumped. 
Staniwella,  Brigg.  J.  O.  SlCHOteOX 

[6fi048.]-Btmffe».— I  think  if  "So  Soj'etti 
gloss  the  pebbles  with  patty  powder  b*  eoaMal 
a  better  polish  and  have  leaa  diffioolty1 — *" 
rid  of  it ;  bat  it  may  bo  beat  to  ate  roq 
I  would  get  the  rouge  oat  of  the  pores  as_ . 
in  this  way  :— Take  1  pint  of  hot  water  sad  salt 
it  about  20  drops  of  liquor  amnionic  ;  uxtstos* 
brush,  dip  in  the  water,  than  rob  on  seep,  ass  sv 
the  brush  on  the  pebble.  I  have  never  baJ  ■* 
difficulty  in  removing  rouge  out  of  anythiat : 
way,  but  I  do  not  believe  in  boiling  snjtsia(*| 
has  rouge  about  it.  I  have  always  turn  thalf 
boiling  the  article  it  makes  tbe  route  stick  ins* 
If  this  does  not  do  it,  send 
put  you  right. 


4T,  Alexandra-road,  Richmond.  PtaO 

[tiS052.]— Teleaaoxiwa.— In  my  reply  u*t  •** 
360  should  be  36.  AglBCI  1°> 

[efiOSoO-Sprinar  Motox^Yoa  will  s*  * 
able  to  make  a  aprintr  or  othar  mosnrlhttaw*< 
work  without  piiwer  being  applied  *r  nonJi'l 
as  weights  or  springs  would  require  *eissW" 


Aua.  17, 1888.         ENGLISH  MECHANIC  AND  WORLD  OF  301  EN  OB  ■  No.  1,221. 


Engineer, 


[MOM.]— OM-SnrlM.— Try  air  port  lira,  bj 
4 in.,  and  gas  port  |  round  hole.     I*  th*  diameter 
ft*  thatof  theoylinderend.orof  the  vah     ~ 
8t.  Mary  Churoh,  Torqr—  ™'"'n 

L680o7.]-8ilwir  •old*ria«.-uD.  P."  does  not 
•Bj  what  luetal  the  scissors  are  mada  of.  If  they 
art  silver,  German  silvsr,  or  brui  handlsa,  It  ii  a 
simple  mattar.  Make  the  handle  led  hot ;  let  It 
gat  oold ;  than  file  01  eoraps  the  parta  to  be 
soldered  bright ;  take  a  pieoe  of  thin  iron  wire,  and 
bind  them  in  politico  \  than  get  a  pieoe  of  alate, 

Ct  a  few  drops  of  water  on  it,  than  take  a  pieoe  of 
rax,  and  rub  it  down  until  it  is  the  thiekn***  of 
ornam;  taka  a  email  oamelVheir  brush,  dip  it  in 
thw  borax,  then  apply  it  to  the  break  ;  than  take 
•null  piece!  of  silver  (older,  and  lay  them  on  to 
the  puti  yon  are  to  aoldar  ;  now  beat  tba  article 
(ratty  over  the  gas.  Whan  the  borax  haa  dried  and 
the  Bolder  adhere!  to  the  article,  pnt  the  artiste 
Onto  a  pieoe  of  charooal,  and  blow  on  it  with  • 
blowpipe  until  the  aoldar  flowa ;  when  oold  pnt 
them  Id  piokle,  one  part  vitriol,  lix  parte  water; 
thia  will  remove  tbe  borax.  If  tbe  scissors  axe 
made  of  iteel  it  is  not  iDoh  an  easy  job,  onleaa  yon 
M i  the  right  way  abont  it.  The  following,  I  think, 
will  be  the  easiest  for  yon : — File  the  part*  bright, 
tonch  with  borax,  lay  a  email  piece  of  braae  on  it 
{Or  gold  ia  better,  for  thia  reaaon — it  rum  eaaier), 
ron  it  on  the  enda  to  be  soldered.  Thia  ia  the  moat 
Important  part,  and  la  done  by  tbe  qnioknei*  of  tbe 
bleat;  If  yon  don't  nie  a  atrong,  (harp  blast,  a 
black  oruat  will  come  on  the  larfaoe,  and  the  (older 
will  not  adhere.  Whan  yon  have  rnn  solder  on  the 
ends  yon  will  have  no  difficulty  in  aoldafing. 
Toaeh  the  colder  with  a  file  ;  bind  them  together 
i«  position  ;  borax  well ;  pat  a  little  more  aoldar 
on  tbem,  and  heat.  The  whole  art  in  soldering 
ate  el  ia  a  atrong  sharp  heat,  to  prevent  tbe  blank 
artist  coming  on  the  break,  If  thia  black  crust 
entnee  it  ia  no  good ;  (top  at  onoe,  £1*  tha  parta 
bright  Wd  try  ag.  in. 

47,  Alexandra -road,  Richmond.  Perks. 

[66060.]— Fomiratlng-  FaartilUe.  —  The  fol- 
lowing renipea  are  from  tbe  "  Techno- Chemloal 
Baraaipt  Book":-(l)  Convert  tha  following  in- 
snadlenta  into  a  fine  powder:  Chirooal  60  parta, 
••nioin  2,  atorex  2,  trankiuoenae  and  maatis  each 
4,  anime  resin  1 ;  mil  the  powdera  intimately  with 
u«  charooal,  and  then  atir  them  into  a  paste  with 
ttio  neosssary  quantity  of  solution  of  gnra-traga- 
•anth.  (3)  Pulverise  and  mix:  Charooal  2  parta, 
sawmills  baik  and  aandarao  saoh  four,  anime 
■Win  and  liquid  atorax  each  1,  cinnamon  and  clovea 
sash  2,  mask  and  ambergris  each  £  part,  with  euffi- 
cdeut  aolntion  of  jrum.trageeanlh,  and  form  the 
ies.     Thesolotioi     " 


anode  and  oathode  in  tbe  bath  in  circuit  with 
ammeUr  and  the  Daniall'a  battery.  Have  ■  bar 
aoroaa  the  depositing  sell,  ao  as  to  be  able  to 
regulate  the  diatanoe  between  anode  and  cathode  ao 
that  copper  (ball  he  dspoaited  ezaotly  at  tbe  rate 
of  0-809  grain  a  per  minnte,  or  186  per  hour.  The 
ammeter  will  then  indicate  one  ampere.  Every 
multiple  of  lfl'fi  grains  per  honr  will  oorreapond  to 
aa  many  ampin*.  No.  86  oopper  wire  rnn* 
abont  ftft.  to  the  ohm.  Bee  also  my  book,  "  Elect, 
lust,  for  Amateurs."  8.  Bottokb. 


from  the  British  Materia  Medic*,  its  properties 
having  been  pronounced  "  iusigoifioint."  Tbe 
herbalists  no  doubt  still  stick  to  its  nie.  It  was 
sapposed  to  be  nerootio,  and  the  seeds  were  need 
to  stupefy  fish:  bnt  I  know  of  no  officinal  pra- 

[6607*.]— Mullein  Plant.— M  nils  in  plants  are 
made  into  an  infusion  or  decoction  in  aome  parta 
of  Italy,  1  lor.  to  1  pint  of  water,  and  it  is  said  to 
be  useful  fur  a  oougn,  inflamed  bowels,  diseases  of 
kidneys  and  bladder,  and  ia  need  aa  an  injection  to 
allay  tenesmus.  The  flowers,  when  dried  in  the 
snn,  give  out  a  kind  of  tatty  matter,  nssd  in  Alsace 
aa  a  cataplasm  in  hesmorrboidal  oomplalnta, 
("  Floragraphia  Britannic*,"  1SGT.) 

J.  A.  HOOO. 


bottls,w _..r ...._„„_ 

wine,  and  of  oonna  makas  the  wire  and  string  still 
tighter,  and  brings  the  opposite  sides  of  tbe  top  af 
the  cork  still  ulosar  together,  and  gives  It  the 
rounded  appearance  usual  with  champagne  oorka. 
The  gist  of  the  whole  ia,  have  plenty  of  oortand 
tie  tight  enough.  F.  W. 

[66080.]— wjeotrioal:  Calculating  Winding* 
for  Bobbin*.— The  rasisUnoe  of  different  qualities 
of  wire,  their  lengths,  and  diameter*  in  hundredths 
and  thousand*  of  an  inch,  can  be  seen  in  any 
slsotrical  wire  merchant's  price  lists.  Having 
decided  on  the  wire  to  be  used,  the  following 
formula  will  give  the  required  answer  as  to 
length  of  wire  to  be  nssd,  of  given  diameter,  oat 
bobbins  of  stated  sice* — via.,  "  multiply  the 
length  of  the  bobbin  in  inches  by  the  number  of 
tarns  of  the  chosen  wire  required  to  make  tin. 
Multiply  thia  by  the  mean  between  the  inner  and 
_.__  -yjjnjjtMs  of  bobbin  in  inches.    (Tbe  mean  ia 


St  by  adding  together  the  ct 
nge  diameter  in  inches,  and  dividing  by  two.) 
Now  multiply  tbe  number  thus  obtained  by  8 '1*1 
The  answer  will  Da  tannin   nf  wir*  in  lnAH*a*> 


[6607*.]  —  Mullein  Plant,  —  There 
species  of  Mullein  plants  ;  but  tbe  trus  t 
one  is  Vsrbasoum  Thapana,  natural  order 
lariaoe b.  In  its  young  state  It  very  t 


■tun,  letting  stand  ft 
through   a   coarse   cloth. 


r  day*,  then 


nailing  c 


oghly  calcined  and  o 


pressing 

fwillo-l 

,  no  111- 
:  Char- 


eoal  6  parts,  frenkinoense  j,  juniper  wood  J, 
iStorax    J,  formed   Into  cones   with   atsroh   pasta. 
^Thia  work  contain*  many  more  recipes.  XL. 

[66066.]— Bank  Token,  1812.— If  in  fine  oon- 
'liuon,  ths  value  ia  abont  6s,  as  they  are  not  at  all 
ate.  F.  W. 

■  [66066.]— Bank  Token,  1813.— There  are  lots 
at  them.  I  question  very  much  if  you  would  get 
mora  than  8a.  for  it — I  msan  from  a  dealer  in  old 
akolna. 

47,  Alexandra-road,  Richmond.  PEBKB. 

[66070.]— Navy-Cut  Tobaooo.—  Tobaoco  is 
batted  in  the  Navy  to  the  bluejacket  in  the  follow- 
Lug  manner — via,,  for  use  sfloa",  home  service,  lib.; 
Foreign  service,  21b.  (per  month),  at  the  rate  of  is. 

a  pound.  It  is  the  natural  tobaooo  in  the  whole 
,  packed  in  casks,  and  preserved  with  sslt- 
nsjtns  When  it  is  first  iaaued  the  tobaooo  ia 
azjt  so  it  i*  generally  made  moist  by  sprinkling 
M  with  water  before  taking  the  main  stems  ont  of 


digitalis  is  hairy  on  its  undsr  surf  i 
bseenm  is  a  hardy  biennial,  plants  growing  aoont 
4ft.  high,  with  mucilaginous  leave)  and  a  yellow 
flower.  The  leaves  should  be  gathered  ia  early 
autumn,  jut  previous  to  the  plant  flowering.  The 
moat  simple  and  pleaaant  mean*  of  taking  it*  virtue* 
ia  the  old  Irish  method  of  boiling  in  milk :  four 
onnoes  of  tbe  fresh  or  dried  leave*  to  a  pint  of 
cow's  milk,  boil  for  ten  minutes,  strain  aDd  aweaten 
with  sogtr,  and  drink  while  warm.  A  juloe  or 
extract  may  also  be  prepared  in  a  similar  manner 
to  the  directions  given  in  the  Britiah  Pharma- 
copoeia; bat  the  juice  ia  very  unpleasant  to  take, 
and  the  extract  requires  great  technical  oare  In  its 

S reparation.  Mullein  is  now  being  used  for 
iatrhcaa,  coughs,  and  consumptive  patients  with 
marked  beneficial  remits. 

Fbbdebick  Davis. 
[GO 077.] —Canvaa  tot  Oanoe.— The  canvas 
can  be  gut  at  most  ship  chandlers  or  sailmakers. 
For  dressing,  get  So*,  of  pure  rubber  and  out  np 
small,  and  dissolve  in  a  pint  of  good  benioline 
without  heating.  Mix  this  with  half-gallon  of 
boiled  lin***d  oil — i.e.,  paint  oil.  You  can  mix 
any  colour  with  this,  and  apply  according  to 
fancy.  JACK  OF  ALL  TRADES. 

[66077.]— Canvaa  for  Oanoe.— Covet  with 
crash  (strong  and  close)  to  be  obtained  from  any 
linen  draper.  Seven  yard*,  6ft,  wide,  will  oover  a 
12ft,  canoe.  Before  putting  on  the  deck,  give  the 
lowerpart  ontaide  a  good  coating  of  boiled  linseed 
oil.     The  same  may  b*  done  afterward*  with  the 


to  taste,  giving  second  coat  of  oil  time  to  dry. 
ooat*  will  be  ad  visible,  and  paint  which  will 
water    well  should   be   used.     F 


dry.  Ti 

Frame  should    be 


•  lea 


of  duok  o 


marled  down,  oar* 
to  roll  tbe  edge  of  the  canvaa  be- 
au uiv  leaves,  because  when  yon  come  to  ont 
prick  rr  plug  yon  would  have  abrade  of  osnvas 
*"  it.     The  tobacco  having  ba*n  marled  dowi 
for  heaving  up  or  aerving  over,  the  end  of  ; 
■  -* -   '"  *:-,ber-h itched  round  tbi 


le  of  tr 


:iok.    The 


apnea 

baling  t> 

Msjsai" 
lhapri 
With  il 

tangth 

krnook  hook  ;  the  sailor 
WD,  and  with  hia  weight  heavaa  np  and  serves 
the  tobaoco.  When  made  up,  tobaooo  is  very  aolid 
and  bard ;  it  is  cut  in  shavings  with  a  knife  aa  re- 
quired and  robbed  with  the  hands,  and  is  than 
itsjady  for  smoking.  The  stems  are  used  for  snuff- 
enakuig.  The  dnty  on  tobaoco  is  8a.  Gd.  per  pnund. 
One  pouid  of  genuine  tobaooo  is  made  into  from 

lib.  to  141b.  of  a  saleable  article  classed  aa  "  to- 
baooo." Gentleman  John. 

[6607!.]  —  Calibrating-   Ammeter.  —  To    S. 
"BOTTOHtJ.— Rig  up  ona  or  two  largs  Danielle,  say, 

■boat  on*  gallon  capacity ;  couple  them  in  parallel ; 


Of     copper,     acidulate     slightly.     Place 


painted  before  oovered. 

[S6078.]— Champagne  Oorka.— "  W.  H.  M." 
haa  probably  expected  the  oork  to  take  it*  final 
ships  too  soon.  It  will  not  finally  aet  for  at  least 
three  months.  Tha  oork  mnat  be  softened  by 
squseiing  and  lying  in  water.  After  it  is  In  tbe 
bottle,  with  about  (in.  or  Sin.  projecting,  tie  it 
with  string.  Tie  the  string  firmly  round  the  collar 
of  the  bottle  ao  as  to  have  the  two  ends  of  string 
opposite  one  another.  Knot  very  tightly  on  ton 
of  the  oork.    Repeat  the  proosss  at  right-angles 


ed  down    tbe  stringing,  o 


[66078.1— Cnampasrnej  Oorka.—  In  tbe  first 
place,  "  V7.  H.  M."  must  nae  really  firat-olaas  oorka. 
Those  used  by  the  champagne  manufacturers— (och 
as  Moet — are  abont  2in.  lung,  Ijin.  in  dlam.,  and 
coat  them  something  like  26s.  a  gross,  in  bales;  they 
are  obtained  principally  from  Catalonia.     Then  he 

small  enough  to  enter  the  nook  of  the  buttle,  which 
ia  Kin.  diam,  and  at  the  same  time  driving  it  in 
about  half  its  length.  The  oorka  are  steamed  and 
dipped  in  wins,  and  used  while  warm.  "  W.  H.  M." 
will  see  that  I  he  inch  inside  the  neck  isoompreased 
to  abont  half  its  original  site,  whit*  what  is  left 
outside  expands  again.  Then  tba  oork  is  second 
with  string  drawn  tightly  aoroaa  it,  wbioh  ha*  a 
tendency  W  draw  the  opposite  sides  of  the  top  of 
the  oorb  together,  whisk  is  also  helped  over  with 
ths  thumb;  than  comas  the  win,  which  dais  tba 


Tbe 

S.  Borrow  a. 
[66081.]— Guttapercha  Moulds  for  Blaotro- 
typing. — You  will  get  into  a  mess  if  you  go  boil- 
ing them.  Mix  some  of  Nixsy's  blank  lead,  ia 
powder,  with  tba  'perch*.  Do  not  make  too  hot 
when  taking  impressions,  and  keep  weight  on  and 
in  position  until  oold. 

Jack  of  all  Tbadbb. 

[66082.]  -Indian  Bauoe.— The  favourite  ex- 
tempore tanos  used  in  India,  from  the  prinos  to 
the  beggar,  by  European  and  native  alike,  is  mads 
by  the  following  simple  recipe  : — Pound  oneortwe 
green  chilli**  in  *  mortar  (according  to  aiie  and 
pungency)  to  a  paste ;  add  thereto  a  handful  of 
soft,  fresh  mint  shoots  without  stalks.  Reduce 
this  to  a  fluid  paste,  stirring  welt  into  the  first  in- 
gredient ;  then  add  a  sal  tapoonf nl  of  salt.  Rnb 
all  well  together;  add  tbe  juice  of  one  lemon, 
■trained  through  gauze,  with  one  small  teaepoon- 
ful  of  white  sugar.  Mix  intimately,  and  it  is  then 
ready.  It  does  not  keep  well  in  summer,  so  making 
a  little  at  a  time  is  beat.  Bos. 

[66086.]—  Recovering;  Bichromate.— Tbe  salt 
obaerved  is  chrome  alum ;  it  ia  a  double  anlphata 
of  chromium  and  potaaaium,  having  the  formula 
E,Cr,{SO„  24  H,0.     The  a* It  m»y  be  precipitated 

v.. which  throws  down  chromic  hydrate; 

_ieat*d  with  nitre,  forms  potassium 
hich,  by  adding  nitric  acid,  is  converted 
— *-  U  would  b*  out  of  the  qnnatiou 
«,  .v»  ——  .wuvuiiaally.  Peincipia. 

[66089. ] -Refrigerator.— If  "Traveller"  will 
refer  to  "  S.  M.,"  Ho.  1215,  July  6,  188H,  middls 
column,  he  will  see  sketch  of  refrigerator  and 
table.  If  he  does  not  nnderatand  it,  I  will  give 
him  mora  minnte  detail*  if  he  will  give  me  bis 
address.  H.  M.  WaKD. 

Whitefield  Vicarage,  Glossop. 

[66091.]— Moral*  Energy  of  Onna.— Mnxxle 
energy  =    ■  -- "  -  -  where  W  ■=  weight  of  projectile 

pound*,  V  velocity  in  fj.  at  muixle,  Q  ■   ao- 


by  ammonia,  wt 
this,  when  bee 


o  biabromate. 


muxils  velocity,  1,379/j.     Then  - 

WT-.  410  x  (M79)'       m  ,  m  ltmm 
2TTT     2  x'M-19  x  2,340         ' 

Mh.Ge.BJ, 

[6609BJ— Ohromio-Aold  Cell— To  a.  Bot- 
tonb. — The  red  deposit  is  not  the  cement,  bnt  a 
chromic  salt.  To  fasten  on  your  carbon,  soak  Jt  Ia 
boiling  water  ;  dry  in  an  oven.  When  quite  dry 
plane  the  end  you  wish  to  join,  for  the  depth  at 
abont  |in.,  in  a  bath  of  strong  sulphite  of  oopper 
solution  ;  plao*  ■  copper  anode  in  the  same  bath. 
Couple  up  to  a  Daniail  cell ;  depoait  oopper  on  tbe 
carbon  to  the  tniokness  of  a  sheet  of  writing 
paper;  remove  from  bath,  waah  wall  in  several 
changes  of  boiling  water,  till  tha  water  oomes  away 
quite  free  from  anlphata  of  oopper.  Dry  quickly 
on  a  cloth.  Now  clean  ths  copper  flange  on  the 
head  of  the  bottle  cap.  Pin  both  that  and  the 
ooppered  oarbun  with  a  plumber's  bit.  Hold  them 
botb  together  over  the  spirit  lamp  till  tha  solder 
rnns  and  makes  a  good  joint.  When  oold,  varnish 
with  good  Brunswick  black  ovsr  the  join. 

S.  BOTTOKM. 

[66095.]— Tobaooo.— Nicotine  (C„U„N,)  when 

Sure  1*  an  oily,  colourless  fluid.  Various  methods 
jr  it*  preparation  have  been  devised  by  Wittstaia, 
Schloessing,  and  others.  The  method  generally 
followed  1*  thia.  Ths  leaves  are  exhausted  with 
acidulated  water,  and  the  infusion  concentrated, 
then  rendered  alkaline  with  oanitio  potash,  and 
agitated  with  ether,  which  remove*  the  nicotine, 
tbe  ethereal  l*yar  is  decanted,  and  the  ether 
allowed  to  evaporate.  The  residne  ta  centralised 
with  oxalic  acid,  the  niootine  oxalate  removed  by 
alcohol  and  distilled  with  cauatiu  potash,  and  tasi 
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Aug.  17,  lttft. 


alkaloid  purified  hy  redistillation  in  a  cnrwit  of 
hydrogen  or  oarbonio  oxide.  A  simpler  method  ii 
to  extreot  with  dilute  sulphuric  aeid,  and  distil 
the  concentrated  txtraet  with  aoda-!ye.  Nicotine 
ia  highly  poisonous,  ud  mast    be  very  carefully 


J.  -1 


Hot 


[68097.]— Annuity.— Tin  present  value  of  an 
annuity  of  £100  per  annum  to  continue  !>0  years, 
oalenlated  it  B  per  cent.,  ii  £8,100.  P.  W. 

[66097.]— Annuity .— Preient  valne  it  24  equal 
£8,363  191.  Id.;  at  8,  equal  £8,134  18s.  3d. 

Enoch  Bvaxe. 
[68099.1— Blaatrtcal  Spark*  from  the  Body. 

—If  C.  P.  Fooler  hu  one  of  the  old  friotionel 
machines  (cylinder  or  plate),  this  remit  is  sully 
obtsined.  Let  him  take  six  tumblers,  wipe  them 
oat  thoroughly  dry,  snd  plso*  them,  inverted,  on 
the  carpet,  away  from  the  wills  sad  furniture.  A 
dry  bosrd  matt  be  placed  ia  these  tumblers,  sad 
O.  F.  Fowler  must  then  sUnd  on  the  bosrd,  holding 


aotedtc 


conduct. 


legged  j  tool 


friend  works  the  maohin*.  A  Lyons  standing  on 
lbs  ground  esn,  by  touching  C.  F.  Fowler  with  a 
finger  or  sny  conductor,  drsw  spsrks  from  sny  part 
of  yonr  correspond  en  t's  body.       B.  Habgoobt, 

[66099.]— Electrical  Sparks  from  the  Body. 
—There  are  two  ways  of  doing  this.  First,  pises  the 
person  on  a  stool  with  glass  legs.  Connect  him  by 
a  chain  to  *  good  electrical  machine;  let  someone 
torn  the  handle.  Anyone  presenting  the  knuckle 
to  the  person  on  the  stool  will  draw  sparks  from 
him.  Secondly,  place  the  individual  on  a  glass- 
'  ta  before,  and  let  him  be  oouneoted  by 
ire  (not  touching  elsewhere)  to  the 
positive  terminal  of  a  shocking  coil.  Let  a  wire 
be  brought  from  ths  negative  terminal  to  a  metal 
plate  pnt  in  front  of  the  person  on  the  stool.  Any- 
one treading  on  this  plate,  and  touching  tbe  person 
on  the  stool,  will  receive  sparks  and  shocks. 

S.  BOTTOSE. 


tkey 

do  anything  elst 

obtained  by  the  continuous  friction  of 

8.  Bon  ONE. 

[M101.]  —  M  idlm.d      Locoa.  -  The      outsi 

BjQBdtt  locos,  working  the    Midland  metropol it 

traffic  are  Not.  201to20'J,  built  by  Bsyer  Peaooi 

and   Co.,   1868;    cylinders,  17io.   by   2*in. ;    foi 

cimpk-.l  liiivni,:  ivli..-it-.  .'.it.  'ijiri.,  '. if"   .iiiii 

tanks. 


merely  a  half-ootagi 

eiteroiUy,  and  I  am  pretty  sure  the  same  in 
ternaJly.  There  was  not  an  inoh  of  spherical  oi 
doubly  curved  surface  without,  nor  I  think,  within 
Yet  a  whisper  was  audible  the  60ft.  from  each  tt 
tbe  opposite  one,  as  if  they  had  been  elliptic  oi 

"lolin  reflsctors.     There  were  twonair.  I  think 

r  than  the  rest,  but  noi 


Dublin. 


[CO  101.]— Midland    Bnglnei.— The    six    tank 
engines  towhich  Mr.  A.  M.  Busbell  refers  wi 
built  by  Messrs.  Beyer,  Pescook,  and  Co.,  Mi 
chaster,  Im.iS,  as  part  of  an  order  from  the  Meti. 
politan  Railway  Company.  The  Midland  Company 

traffic  between  Kentish  Town  and  Moorget* -street 

Surcbased  six  engine*  from  tbe  "  Metropolitan ' 
nring  the  time  when  they  were  being  built,  and 
they  are  numbered  from  201  to  209  inclusive. 

Clement  I '.  Strbtton. 
[66101.]— Midland  Metropolitan  Locoa.- 
Nos.  204  to  209,  built  in  1868  by  Beyer,  Peacock, 
and  Co.— driving  wheels,  oft,  9lin.;  cylinders,  17in. 
by  24in. ;  outside  bearings,  No*.  690  to  68fi,  built 
in  1869  by  same  makers — driving  wheels,  6ft.  2in. ; 
eylmdi.n,  17in.  by  2! in. ;  double  frames.  No*.  780 
to  799,  built  in  1870  by  Dubs  and  Co.— earns  dimen- 
sions as  preceding.  These  last  have  no  very 
striking  resemblance  to  the  Metropolitan  single  ; 
tbe  Midland  have  trailing  bogle,  inside  cylinders, 
snd  outside  bearings  forcoupled  wheels  ;  while  the 
Met.  have  leading  bogie,  outside  cylinders,  and  in- 
side bearings.  Dimensions  of  690  class :— Cylinders, 
17in.  by  24in.;  coupled  wheels,  6ft.  2iu.;  bogie 
wheels,  3ft.;  wheel  bsae,  L.  to  D.,  8ft. ;  D.  to 
bogie-pin,  12ft.  Sin. ;  bogie,  6ft,;  boiler,  lift.  lung, 
4ft.ain.diam.;  firebox— length,  4ft,  7in. ;  height, 
oft,3*iu.;  width,  3ft.  6 in.  ;  tubes,  167,  2in.  diaiu. 

Rkymond. 
[66102.]— Old   Westminster  Bridge.— It   is 

re  true  that  if  a  person  whispered  in  one  of  the 
v»  on  Westminster  Bridge  it  could  be  b  ' 
in  the  opposite  one  ;  but  I  dun't  know  if  it  w 
when  the  traffic  was  going  on;  but  on  a 
evening  you  could  hear  quite  distinctly.  The 
reason  is  that  ths  alcoves  were  so  truly  constructed 
in  architectural  proportions  that  the  sound  wi 
ooncetitrsted  in  one  point.  H.  M.  Wakd. 

[6010!.]— Old  Wi  at  minster  Bride;*.— This 
doe  to  tbe  fact  that  when  a  wave  of  sound  meei  _ 
an  obstacle  in  its  path  it  Is  reflected  ;  if  the  ob- 
stacles are  placed  in  a  favourable  position  tbi 
sounds  are  reflected  in  snch  a  manner  as  to  bi 
heard  plainly  at  a  distance.  Among  the  ancient: 
a  notorious  instance  of  a  sound- collecting  surfani 
was  tbe  "  Eur  of  Dionysius  "  in  the  dungeons  of 
Syracuse.  Th*  roof  of  tbe  prison  was  so  constructed 
aa  to  transmit  the  words  and  even  the  wfaispi 
the  aohnppy  victims  there  confined,  to  tbe  i_.  __ 
the  tjnnt,  through  a  narrow  passage  cut  through 


._.    solid   rock.       The  whispering  gallery  of  St. 
Paul's  Cathedral  is  another  instance  of  this  kind. 
PRINCIPIA. 
[G6102.]-Old     Westminster      Bride;*.— The 

Dublin  ;  but,  whereas  tbe  latter  has  never  bad;  I 
bat  four,  on  the  two  chief  piers,  West- 
had  originally  two  upon  every  pier.    Of 
iwever,  aeveral  bad,  before  I  knew  it,  been 
id     been    designed 


natiol 


hispering  property  that  they  certainly  bad  (by 


»').  I 


of  t 


were*  /or  >M  wwtf  on  furrfd  t*    tkts  K*,miV  — 
wuwil  ar.  reaolol  fata-  swai  «/Ur-i*\    *•  m 

tar  mdtr,  *HllMk*ir-IIU  lilt,  *M  SSHl  ■*■)  taMaa 

sea  /Br  (Its  tnc*i  */  iAjsv/sllew  oaMrOassrs. 


.    Solid  Diswn  Tuning. »»». 

.     Worm  Wticel-CuttinR  In  Lath*.  M 

,    Llne-PrejsLrlng  Vacuioeij,  M7. 


[66104.]-     __. 
re  fully  discussed 
io.  1,211  "B.M." 


-These 


,ly  shaped. 
B.  L.  G. 


S&7SS.    Carpet-baatlng  Mtchtne,  **J. 
6J7B9.    8.K.  LocemotlKS,  *»«. 
OSJ30.     Chancel  Hlca men,  131. 


paper  by  Prof.  Lodge  in 
J.  A.  H  OOO. 


[66106.1  —Moist     Wator-Ooloura.— Pnt     i 
drop  of  glycerine  on  the  top  of  the  paint,  and  Isi 
it  for  a  day  or  two,  and  it  will  become  quite  mo 
■     '"  put  water  on  them  for  moistenim;  il.em. 
H.    M.   WABD 
[66106.]— Moiat    Water- Colours  —  Us*  hoi 
and  water  with  •>  little  gnm-arabic  dissolved  in 
JACK  OF  ALL  ThADEI 
[  S6  H.n;.  ]— MoistWater-Coloura.— If  "ft.  Q. 
ill  place  one  drop  of  glycerine  on  each  of  his 
loist  colour  cakes,  and  keep  hi*  box  containing 
them  in  a  damp  place,  I  think  be  will   find  them 
k*ep  moist  enough.  PHOTUa, 

[66106,]— Kolat      Wat.tr  -  Colours.  —  Watc 
glycerine,  and   a  drop  of  honey  is  tbe  "  run  tin 
"*-"  water  colours."     A  drop  e 


x-gall  ia  an  improve 

Ply  month. 

[66106.]  — Kolat    Water- Colour*.— 
eep  your  colour*  moist  by  simply  givic 

iturate  a  small  oiece  of   paper  and  lay 
pnt  much  water 


"'si   "I'  '-' 


If  ■ 


[66108.]— Leg-al.— The  general  rule 
chattels  and  personal  cfiiota  may  be  d: 
rent.  Among  other  eiceptions,  tjuls  a 
els*  ii  in  actual  use  in  the  bauds  of  a 
time  cannot  be  distrained.  But  if  th 
sctual  use,  and  if  there  be  no  other  s 

for  rent  ("  Simpaun  c.  Hartopp,"  "S 


Plymuutb. 

[66108.]—  Legal. — Clothing  actually  btiogwom 
is  privileged  from  distress  for  rent,  but  net  if  it  la 

privileged ;    bnt   aa  regards    tools    not  absolutely 

being  used  when  the  distress  is  mode,  they  arson!} 
privileged  in  tbe  event  of  there  bsing  other  suffi- 
cient dwtresa  on  the  premises.     The  object  of  the 

avoid  a  row,  which  would  be  highly  probable  if  a 
broker  attempted  to  pull  uff  a  man's  coat  or  take 

lengths 
ire,  uisn  have 
end  plugged  up  and  drawn  to  a  sharp  point, 
in  tnsse,  about  3ft.  of  their  length,  get  three  lines 
of  h  hoi's  drilled  about  Sjin.  apart,  these  are  thrust 
into  the  stack,  and  connected  np  to  lines  upon  the 
outside,  which  consist  of  a  series  of  short  lengths  of 
lin.,  or,  better,  IJin.  pipes,  and  teas  with  j  outlet*. 
You  had  better  have  two  cap*  for  large  pipe,  twa 
for  i  pipes,  and  the  same  number  of  plugs  ;  these  da 
to  stop  ends,  and  to  insert  tu.  Drive  tbe  pipe*  into 
stack  with  a  wood  msul  to  protect  tbe  screw  ends. 

Jack  of  all  Tbades, 

[66111.]—  Outtlna-  Oluss  -I  know  nothing 
about  the  process ;  bat  Cneumitt  {pronouncsd 
hlemnits)  is  the  principal  manufacturing  town  ot 
Saxony,  and  is  on  the  Dresden- liof  Railway. 

Plymouth.  B.SC. 

[66112.]—  Clockwork  Blower.— Would  note 
a  tub*?  8.  BoiTOSE. 

[66113,]— Hydraulic    Onp    Leathara.— Gels 


[66119.]  —  Grandfather  Clock.  —  In  th 
"  London  Directory  ,p  of  1816  there  Is  a  Tnnms 
Martin,  of  3*6,  Tuo ley-street,  silversmith  an 
jawvller  I    Would  this  be  the  maker  ?      J.  J.  R. 


UNANSWERED    QUERIES. 


telephone 

'ik  lr. ■■..■> 


QUERIES. 


bat  Is   ■■■'   'f-TV:ii.'. 
[.;<..K4] -Factorial  of  Zero.  — 


H'a ■:■■.]-  Silver  SoId*rIna;.— Wnat  nlckls  Is 
[eeiT7J-Bai>diiieT  Hard  Wood-  W1U  uiXsi 


Dual    Arttlim.aUo.-i 
entand   It,   and   if  so.  a  ii  rssli 


[Mill.]    Turning  Small   Q  rauite  Columns - 

material  to  uic  to  pdsH  them  with  1— Wi,  Johxsos. 
[MUl.l— Polishing  Stlcka— Can  any  naacr  on 

U1U  DleTla  stlvls  Im ^ALIlt  0?%?? 
[MI31.] -Faded  Furniture— I  possess  tsa  i»" 

of  luriiitun  in  ibiLlioaauy.  in.    uloutnioi;  coliiirri^  •■-* 

i  ■.  l  ,„'.','.  'ii    h:  rt'i  I'll.     Couul    any    klnrt^Halsr  s'lte'V  *JS 

[Sol3i.]-Djnamofjr  QM-Engino.— I  ban)*! 

eastings  srtilch  ruus  very  well,  and  I  ihunlu  n.  r«suw» 

hats  |...ni. 'liars  of  »  dynamo  SDIuU*  lor  la.    I«*sta 


AUG.   17,   1«H0 


nmuLiion   JiifiuiiAfliu  A_ni»    vivxuaj  ur  tmumma  i  no.  lysgj. 


r«ous.j- 


I— Communication  Cord*  on  Hallway*. 


-  The  Oral 

wiul  Jlil'V 


[6«13e]- Weaving-.- 


CO  Ihf  Ft  Mil  ™ 

***d  ot  nut  i 


..  .1  i-  :      .-.       -..■■,         :■.      ■. 

,  ii  that  tht  middle  of  eat 
in.  mm  the  b«       ' 
Idea  li  feealble  I 

~r    U  ;rv  ..:■!■■■  I 

of  a  oorred  reed,  .bottle 

(•dIdoi  mini  would  giro  tar  a  hint,  I  would   be  gteetlj 
obligeuV-S.  Q.  N. 
IMM0.1— Outboard    Condenaer —Kindly    Uform 

engine,  cytlnd'era  tin.  anil    jjln.   by  lln,  preiaure   lOOib. 
with  tfetoh.  If  poe.iile.-R.  O.  BOOTT. 
tawlllj  1j|_H!|  LeeTB.— In  calculating  the  ibeiriug 

■m>d  of  the  leiri.  lor  eneuijjle.  thai, 
lererege  ol  W  to  M  m,  ud   tb* 


Ri 


//M/^wmwM'-? 


with  the  ■  been 


iLgtt 


ad.entaga   oat    of 

[MIM.J-TO  "PrinolpU-  „ 
■would  be  glad  If  you  would  explain  the  fcllowiug.  Al 
enld  brfore,  IB 0  HMD,  woulil  IiotdUtil  orer.eo  I  pooled  tl 
■olotloo  tieckeg-iin  into  a  bottle  uf  which  three  parte  ■ 
It  crjatalllaed  and  tb*  JBSO,  (wbleb  aeemed  Co  take  i 
—   "IB  tip.     I  poured  acme  of  t) 


;.'.  Il„'i:  a.liltil 


poeeeeeed  en  utreinely  ewnt  laata.   The  fee 

it.  erjetalll.liig  jo  qulok  -much  quicker  t; 

(MU3]-To  Mr.   Bottcna—Coold    : 
provided  yoa  hare  the  current  1    By  elect 


[f  6114.]— Propelling;  Ships.— 1  mad*  a  model  on  the 
pumping  bjiibiu.     U  w  4ft.  by  Ilia,  bj  tin,,  to  be  drleen 

Owing  to  cam*,  the  deUIlt  Ming  loo  long  to  go  Into,  1 


hoor.    1  ud  now  trying  It  In  I  larger  boet,  lift,  by  4ft. 
Bin,  wllh  one  eet  of  pouip..  two  cylinder*  lin.  by.  (in.  (I 

lain  a  minute  Id  tbe  pumping  cylinders.    An  thli  will 
roue  that  water  will  some  In  quick  enough  and  the  alia 


[m»«.]- Modified    Bunion   (Jell*.  - 


;i  lpt„  dilute  Hj30,   I 


I   Battery.— I  ihoold    be  I 

Maycock  or  »n>e  other  oomr. 


are  Dearly  twice  the  ilea  ol  tb*  nil,  and  they  hare  tb* 
poroui  pot  inrrouotled  by  the  ilnc,  whllit  tbe  othen  hare 
•imply  a  line  column.  Tbe  ceiboni  of  the  large  ooei  are 
a  bj  li  corrugated,  of  the  email  M  by  li.  Now  I  propoae 
to  change  tbe  butter*  Into  Fuller '■  cell..  Will  job  kindly 
tell  me  in  the  B.W.F.  I  ■hall  get ;  (I)  time  it  will  leal  on 

lighting,  and  I  waul.  If  poaitblr.  to  light  *  loo.*,  lamp 
Ud  too  top.     If  you  could    aiiprly  theee  detail.   I  ahoold 
be  Tory  much  obligei— Omb  ih  Dodbt. 
[SeKB.J-Bat*  —On  tbe  celling  of  the  wori.tiop  where 


to  be  Id  lb*  ceotrr,  whrre  they  in  rerj  thick,  ao  bo 
tbej  get  there  la  ■  myaterj,  If  any  reader  will  eiplal 
the  miliary  u  to  whether  rati  can  walk  on  oelllngi 
•bnold  feel  greatly  obliged  -MiOtUHO. 

[Mill.]-  Du  Tap*.- Will  eome  fellow-neobanlo  hal 
an  enifou  tninar  how  lo  noma  at  tbe  iliea  of  Whltworth 
g»  tape  ?  I  hail 
Information,  bul 


giro  the  diameter*.  I 
np  to  tin.  diem,  t  = 
•tank,  *  =  dlam.ofab 
of  aqoan.— Boa  dm. 


V2Z 


[66163  ]-Solar  Eolipae.— Can  any  of joor  nadere 

of  a.cer'ialuiog  thli  trace  would  obUg«.-W.  B. 
[flLHSl.l-ElectrlcGI*.**  Plate  Machine -Af re. 


iu.c?     Would  bol/owbru!  bell,  do  aa  well  aa  ao 
it  term loali  1- A.  W.  H. 


[MIM.l-Tho  B*oe  to  BdlnbniBh— What  engine* 
j*  being  uim  on  tlje  WeM  Coin  route  lur  the  lil^.m.  no* 
o  Bdlnburgh  I  atermioD,  "h.ib  ran  from  ZiutOB  » 
Irewe  witbout  a  itop.  leema  to  beonaol  tbe  „;<)  ■■  Lady- 
j.tha-Laka  "  olaei  *■   eingln.   To  what  olaai  doei  S7I 


[M1M.3— Bootoh  Expre*»8*.— What  la  the  real 
BflaoM,  ■  x:..r.iinn  10  working  book,  of  lOUn.  ezpraae*  of 
tb.  W*«  and  lait Coa.trout*.re.p(olHrly.  tlyn  ii.ri,neli 
from  London  to  Edinburgh)  Tbe  rooeul  acoeleiatluDi 
bare  been  effected  too  late  to  appear  lo  the  Aoguat  ti  ma 


pate  to  point  north  and  aouth  i  T 
11  inegnetlesd  baa  It  tb*  greater 
Wuuld  a  powerfully  aleotro-magse 


in  propelling  the  balloon  Of 
!    El ec trie    Clock.  -  VT11I 


i.i   li  awlhElsg  I  of 
al  kind!  u'f  battery  : 


poll,  whlab  itami  to  hi  op  a  local  action.  Would  It  b* 
better  10  wind  the  bobbins  10  at  tobaioa  high  io. balance  t 
— K0.8. 

[•■>,:;■)  ]-N«w  Slatneiat*.— WUI  any  reader  glT*  a 
lilt  of  new  element*  drjoorered  ilnoe  raoadlum,  togeiher 
■  lib  data  of  dlaoorety  aod  name  ol  dliocrerer  f    Don 

Ukc  Ihle  opportunity  lo  heartily  chanlc  Mr.  Hardy,  PCS, 
for  hi-  uicfal  tablea  on  ipeolllo  giarlly  on  p.   |83  t— 

[eflWO.J— Barometer.— Would  i«t  reader  kindly 
doo*d  Intoth*  tube  ol  a  Fltiroy  barometer  which  read* 

reotly  f    The  hatomoler  huge  about  tuft,  iuimodlately 
[mill.]— Oalenlnaof  Finite  Diff.irenc**— 1(  ia 

equation  .Wisl,  p.  »u«}— 


(S*  161-1  -Multiple  Thread  Screw-Onttinr-— 
Will  «omc  kind  leader  glee  m*  a  deaoiipiloD  of  a  dooble- 
■  .threaded  acrew  and  the  mod*  of  catting  It  t    1 


_i*llng    wai)t     What    la    Canada   oaiaa 


!H iif't.]-- Kalnfnll and Bnaapota.— Oanu  F.H.A.S. 
uggeat  any  hjpuibFiui  to  eipiain  the  crtraordlnaTy 
veather  lately  eiperieooed  o.er  the  noriHeru  hemisphere, 
,nd  )mt  now  we  hare  a  telegram  fr^m  ewp*a*iM,  atat- 


-apour,   oon.e 
this  lobject  ot 


detectlog  ■  ilnale  .pot  oo  It*  IDIfaoa. 
.1  weather  here  en  eieotrto  origin  ?  I 
I  eomewben  that  Lird  Raylelgh  elparl- 


i;lcntlHo  men  genarallj  light  ahy  of 
[«816i.]-Mu*io  Notatlon.-l  .lull  be  glad  if  any 


■ad  in.    "  eaaMaarn  ■bio*  each  ba* 
om pared  with  the  otter.- I'vtdiooiub, 


[«»«.)— Anun  8t«r.  — 


freely  with  pivotr  on  |e 
wide,  and  needle  oral. 


BNQLIBH    MJSUHAJN1U   aVNW    YVUKLill   <nr  BU1BIHUJB  t    MO.  l^SZL 

[Mist.]— t§NM*  Ou».— Win  anyone   t 
ralye.a 
ID  mannetfaed,  mud  hi 


about  |tn.  in  front  of  strip  of  capper.- 8HD NT. 
l«UT.]— Colouring  Ooment.— I  bare  u 


green,  and  Tlolet  muted.     A  bint  on  pollihfng  would 
al»  be  acceptable.— Em. 
[tilts.]-- DIstolvltiB  View    Lantern,    (an    u] 

fnnUH  Rl-nnial  dlaiolilog-'tew  lantorn,  with  4  or  4l 
[7  me  with  roogh  working  drawing!  and 
loot  ot  ItlMCOpIo   dniw    front!,  ic.  7     I 


[«6I89.]-Ch«.ln  Belting  —Would  any  reader  glte  * 

abate  a!  pel  (omnia  giTen  in  replied,  o,  lit.  Ho,  1,170, 
YcL  XLVI.7-J.  G.  BlWEEB. 
[MI  70.]- Cement— I  nm  wanting  a  Dement  hi  oomb- 


TM17I.j-Pollab.lng  Codnr  Cabinet-Whnt  ie  ■ 
cedar-wood  cabinet  7  French  palish  Ii  difficult  ai  there 
la  tea  bright,  ud,  to  my  ml 


u>  toe  article,    I  want  it  a  rich  dni 
~     ..B. 

S17)]-Qovernor  forQai  Engine.— Can  my  ol 

■  ■■■    .A:--   ■■■     :,.  ■      -■  ■;   vT    .-V.":,.. 


recommend  roe  1 

type  prinlaon  to  r     inicnoiie  >•  nqiWHI  Because  It 

,-diLiii-  ;-.'i  f ,'...■,■■.     I  I  :i-'..  tried  glut.  bntmy  prints  refuse 
M  come  off  at  ill.— P.  E.  11. 
[ItlTt.]— Eitlmmtion  of  Amnion  Is  —Wool  i  tome 

lUuU  in  sulphate  1.1  am  Mania,  a<  made  in  a  work  Ills 
agaa-wurk.  Ac.  1  think  it  itaodi  about  It  to  as  percent. 
B.  B.  H.  Hosmoht. 

[Ml  71-]- Midland  Engines,  1810  Clang. Cm 
any  reader  oblige  with  the  panlcilan  al  tbe  new  Midland 
uHminrlM,  1810  slur,  rp-tUI;  built  tu  work  oeer 
the  Lancaihlre  and  Yorkshire  line  between  Mir  lie,  Man- 
cbeater,  and  Htl  lifleld,  and  what  li  the  ipeed  or  the  train!  f 

[tSlTT.J— Bnglrif  a  in  Himpton-Wick  Collision. 


(tti7g.i-solder.-Ou  anyone  t 

Belting  at  ;0a°  01  800°  P-1--  * 
Wo  low  a  melting  point 


neriakotu 
r.  melting  paint,— BXi 
[wm.j-Gnrve.- 


.  oord  Edit.,  long,  polled  tight  and 


O. Jons  son. 
[M18l.]-PhotonTa\pnn.  to  Mnnnt  -ud  Varnleh- 
—Will  win*  ot  "«■«'  Mri.Hi   me    with   well   tottd 
practical  recipei  tor  the  aber*  V  bVmte  phatoi.  that  I  haTe 
■een  lock  ae  it  thej  had  a  wry  tnlu  plate  of  e/Uai  In  iron t. 

[M1SI.1  —  InttanUneoug  Shntter-C--.,  any  of 
"onn-ODlIgo  »llu  Helen  n„j  imr.icclari  lor  n-aalog 

"l.M."  (or  making  cond  ce  worn,  cither  i  or  wlio.e  plate) 
far  amateur  7    Ir  o..t,  I  abou  d  be  rery  gad  ot  same.    I 

interesting  and  oieluliTtr)  we< k  —  Photos. 
[ltl»j-BruB  Oani  ingtv— Will  gome  render  Inform 


iter  hi  ooe  In  our  dletilci.— As  Old  Subscribe!!, 

taeiso.]— Condonnarn — When  nalng  wntarforoc. 

oondeot'er,  to  condenw  the  aame  quantity  ol  ttanm  ?— 


ANSWERS  TO  CORRBSPONDBNTa. 


UnltwMkalaafeaaaWl  (0  (*«  BDITOB 


a/ th,  BSQLIBB  KIOHAh'IC,  119,  Strati,  W.C. 

HINTS  TO  CORRKSPONDENTS. 
1.  Write  on  one  elde  ol  the  pnper  only,  and  put  dmwinga 
for  illtillration  on  aeparate  [Jleceaot  paper.     3.   Putlltlet 

aa  well  at  the  tltlea  ot  the  guertel  to  which  the  reullea 
refer.  3.  Ku  charire  ii  made  for  inaerting  letten,  qatrlee, 
ot  repliei.  4.  Letten  or  queriet  Baking  for  addreaaH  of 
manolaoturen  or  aorrwpondenta,  or  where  tool"  or  other 
articlea  oan  be  *oraha>ed,  or  repliei  glring  inch  informa- 
tion, cannot  be  inatruu  (inept  ai  adeertlaemenU.    *.  Ho 


Mdnal  lntorett,  a 


The  (ollo»lng  are  the  Initial!,  4o„ 


Filter.— A  Readei  of  ll 


QLEBTTaNa.    (The 


—AM  Dtdi  !UV.)L  (Tod  will  Sod  >  lot  about  Dentiatrj 
in  Vol.iLlI..  fp.  17.  3».(0.o5,  l<7.  Hi!.  Itt,  tOO.  HI. 
Ai  to  the  qaaliBcatlon.  tee  the  Act.  41  and  41  Yiot 


the  enn  is  "a oold ' lniieible  hody''I    At  ao 

rata    we 

l.PtoKHB{B).                     L.  Anything. 

rJOTHJia  TO  OORRBaPONTiKrm 

baok^ol'urn'ee    m*  medlVal^coila^bMVoeen* 

'     Url'-'l- 

Correct  aolntlotu   to    1,108    by    Black  Ftar 

What  yon  are  eapabl*  of  doing.)— ALams. 

theMi1™tricrut°n7dCVo"rebn    Prll>l>t0't'  "as 

glafai.  ^JlaTmrifil  arwlraw/wa  ta^lrrlftlaa 

Sectary 

Tonroey.    Yont  belt  plan  will  be  to  apply  to  ta. 

eS*Tan3a5St  MdtSf't0**'    A?"™'"  "r-  F-J 

e  many  reoent  ggW>  * 

,0*  aoiwer,  or  p.  177.  Una  eel 
Peroalde  of    hydrogen   i.  1 


H  with  air  I*  high!)  n 


w»y!    v/eitminrtM™Wn.t-e«    "*     a*aa*BUllrj 

thoae  wngej?}— HMBUL,  {NotaTaryoUn 
-or  elae  a  oarelcn  reader.  Tmnmer-e  -Itaen 
the  Treatment  of  DiMaw,"  published  bj  ai 
Maria  Lane,  B.O..  may  anlt.}— J.  H.  BW*T.   IT. 


ssrsttx 
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NOTES    ON    THE    CONCERT-ROOM 

OROAN/-V. 

By  George  Asiidowx  Atosley,  F.R.I. B.A. 

IN  speaking  of  the  "  Number  and  Compass 
of  Claviers  "  in  my  second  article  of  the 
present  series  of  Notes,  I  alluded  to  the  diffi- 
culty there  was  in  adhering  to  the  old  and 
well-known  nomenclature  of  the  manual 
departments  for  the  class  of  Concert-room 
instrument  now  being  touched  upon.  I  there 
remarked  that  while  I  am  relnctant  to  upset 
the  old-established  nomenclature  of  the  de- 
partments Bnd  their  controlling  claviers,  I 
can  hardly  see  how  it  can  be  retained  for  the 
:  departments  of  au  instrument  in  which  so 
i  much  that  is  old-fashioned  is  swept  away, 
.  and  in  which  the  very  conditions  that  gave 
rise  and  reason  to  that  nomenclature  no 
longer  obtain.  The  term  Swell  Organ,  for 
i  instance,  has   no   definite  significance  ii 


instrument  which   has 


partmenti  wholly  or  partly  inclosed  iu  swell- 
Doxes.  No  department  is  specially  a  Swell 
Organ,  while  the  entire  instrument,  under 
certain  conditions,  may,  correctly  speaking, 
"be  designated  one  grand  Swell  Organ.  This 
term,  therefore,  must  be  disused  in  " 
nomenclature    of    our    new    Concert-r< 

Organ.     Two  other  terms  must  also  drop 

of  use — namely,  Choir  Organ  and  Echo  Organ. 
The  former  is  essentially  meaningless  in  con- 
nection with  the  Concert-room  Organ,  whilst 
the  latter  is  simply  absurd,  and  has  no  raiton 
tTitre  in  relation  to  the  modern  Organ, 
There  may  not  be  the  same  objection  to  the 
retention  of  the  terms  Great  Organ  and  Solo 
Organ  ;  but  even  these  are  not  altogether 
-  applicable  to  any  departments  of  the  class  of 

■  instrument  now  under  consideration. 

Such  being  the  case,  I  have,  for  my  present 
purpose,  decided  to  employ  the  simple  and 
;  easily  understood  terms  First  Organ  (lowest 
clavier),  Second  Organ  (second  clavier), 
„  Third  Organ  (third  clavier).  Fourth  Organ 
(fourth  clavier,  and  highest  in  four- 
-tnanualled  instruments),  and  Fifth  Organ 
(fifth  clavier,  and  highest  in  five- 
1manualled  instruments).  The  term  Pedal 
Organ  being  perfectly  applicable  to  the  de- 
partment controlled  by  the  feet  of  the 
:  player,  is  retained.  With  these  few  ex- 
planatory words,  I  come  to  the  consideration 
,*t  the  appointment  of  the  First  Organ. 

Ptrat  Orsan  —Lowest  Olavler. 
In  necessarily  brief  articles  like  the  preBent, 

X  roust  confine  myself  to  the  elucidation  of 
.general  principles  of  appointment,  and  not 
t  indulge  in  the  verbosity  which  would  attend 
'  the  giving  of  even  the  smallest  number  of 
"  explanatory  examples  of  appointment. 
*      The  First  Organ  must  be  looked  upon  as 

the  true  foundation  of  all  the  manual  de- 
Jpartments,  as  forming,  in  conjunction  with  a 
-certain  portion  of  the  Pedal  Organ,  the  grand 
:  Organ  or  Organ  proper.     Its  tonal  structure 

should  be  as  complete  as  science  can  direct 

mud  skill  accomplish.  After  the  requisite 
'preponderating  amount  of  unison (8ft.  pitch) 
^  tone  is  secured,  both  the  16ft.  and  8ft.  har- 
,  xnouic  structures   should  be  introduced,  the 

■  former  iu  all  cases  being  subordinate  to  the 
flatter  ;  for  while  it  is  desirable,  in  this  depart- 
ment at  least,  to  have  a  due  amount  of  16ft. 

,  tone  and  its  upper  partials,  it  moat  be  borne  in 
♦mind  that  the  true  manual  pitch  is  that  of 
*8ft.,  and  that  nothing  is  gained  by  lowering 
(the  pitch  an  octave,  and  so  assimilating  it 
'with  the  Pedal  Organ  unison  pitch.  What- 
ever stops  of  16ft.  pitch   are   introduced  in 


the  First  Organ  department,  tbey  must  be 
both  iu  strength  and  penetrating  quality  of 
tone  strictly  subordinate  to  the  fundamental 

Notwithstanding  the  practice  (of  certain 
German  masters  in  organ-bnilding)  of  adding 
a  stop  to  the  chief  manual  department  of 
32ft.  pitch,  I  boldly  question  the  wisdom  and 
utility  of  its  introduction,  and  fail  to  dis- 
cover a  single  reason,  scientific  or  (esthetic, 
for  the  introduction  of  so  grave  a  pitch  in 
the  manual  division  of  any  organ,  however 
large,  and  I  dispute  its  utility  and  appro- 
priateness in  any  department  save  the  Pedal 
of  the  Concert-room  instrument.  I  am  glad 
to  say  that  none  of  our  great  builders  have 
inserted  such  a  stop,  whole  or  half,  in  any  of 
their  Concert-room  Organs.  I  may  just  men- 
tion that  one  Organ  in  this  country  possesses 
a  stop  of  32ft.  pitch  (from  tenor  C  to  top)  in 
the  Great  department.  The  instrument 
alluded  to  is  the  Organ  in  the  parish  church 
of  Doucaster,  constructed  by  £,  Schulze,  of 
Paulenzelle. 

I  have  said  that  whatever  stops  of  16ft. 
pitch  are  introduced  in  the  department  under 
consideration,  they  must  be  strictly  sub- 
ordinated to  those  of  the  unison  pitch  iu  tbe 
same  department  ;  and  still  more  mnat  thole 
stops  which  strictly  belong  to  the  16ft.  har- 
monic structure,  and  corroborate  certain 
upper  partial  tones  of  the  fundamental  16ft. 
tone,  be  subordinated  to  all  stops  near  them 
in  pitch  which  belong  to  the  8ft.  harmonio 
series.  It  may  be  mentioned  that  the  only 
stops  which  will  have  to  be  considered, 
belonging  to  the  16ft.  series,  are  the  Quint 
6Jftv,  and  the  Tierce,  31ft.  These  stand  ii 
the  relations  of  the  twelfth  and  seventeenth 
to  the  fundamental  16ft.  tone.  The  other 
intervals  of  the  harmonic  series,  represented 
by  stops  of  8ft.,  4ft.,  2£ft.,  and  2ft.,  are  all 
likewise  intervals  belonging  to  tbe  more  im- 
portant unison  or  8ft.  harmonic  structure, 
and  the  respective  stops  are  provided  and 
proportioned  with  reference  to  the  founda- 
tion unisons,  without  special  regard  to  the 
16ft.  stop  or  stops.  These  are  rules  which 
must  be  strictly  observed  if  a  well-defined 
unison  pitch  and  a  perfect  balance  of  tone 
is  to  be  secured,  'there  is  one  questi 
which  may  arise  at  this  point  in  (__ 
reader's  mind — What  character  or  quality 
of  tone  should  the  chief  16ft.  stop  have  in 
comparison  with  the  fundamental  unisons, 
or  Open  Diapmumt,  8ft.  1  I  think  there  can 
be  little  donbt  that  the  quality  of  tone 
should  be  similar,  but  considerably  softer,  so 
sure  due  subordination  to  the  chief 
r  when  drawn  with  it.  If  a  second 
stop  of  16ft.  pitch  be  added,  it  should  be  in 
the  shape  of  a  small-scaled  open  stop,  of  a 
soft  string-toned  character.  Such  a  stop 
would  be  very  useful. 

In  all  the  manual  departments  of  the 
Organ  the  8ft.  fundamental  tone  should 
assert  itself  with  overwhelming  predomi- 
nance, bnt  in  no  department  more  so  than  in 
that  under  consideration.  The  fundamental 
tone  of  the  First  Organ  should  be 
yielded  by  at  least  two  Oprn  Diapason*  of 
metal,  one  of  very  large  scale  and  strong 
intonation,  with  a  voice  full,  round,  and 
;  the  other  of  contrasting  quality, 
smaller  in  scale,  and  with  a  voice  of  rich 
nd  somewhat  penetrating  character.  This 
decided  contrast  of  tone  is  to  prevent  sym- 
pathy between  the  stops,  and  a  consequent 
loss  of  power  and  volume  in  the  combined 
sound.  In  instruments  of  the  first  magnitude 
a  third  Diapason  should  he  added,  formed  of 
open  wood  pipes,  voiced  on  the  Schulze 
model.  This,  again,  with  the  view  of 
materially  increasing  the  volume  of  unison 
tone,  and  avoiding  any  tendency  towards 
sympathy.  The  next  unison  shonld  be  a 
covered  stop  of  great  body  and  (illing-np 
power.  No  better  stop  than  the  Doppei 
F[jjte  can  be  adopted  in  this  case,  for  its 


tone  i.«  characterised,  when  it  is  voiced  by  a> 
roaster-hand,  by  great  volume,  dignity,  and 
sonorousness.  With  the  four  unisons  already- 
mentioned,  the  true  foundation  tone  of  tbe 
department  is  secured  ;  but,  leaving  reed 
and  other  inclosed  stops  out  of  consideration 
for  the  moment,  at  least  one  other  open 
metal  atop  of  8ft.  ought  to  be  added,  unin- 
closed  :  and  this,  to  secure  the  necessary 
contrast,  should  be  of  a  full,  string-tonea 
quality,  capable  of  asserting  itself  through 
the  whole  volume  of  DiajMison  tone. 

We  now  enter  on  the  important  question 
of  the  harmonic  structure,  based  on  the  fun- 
damental unison  or  Diapaua  tone.  There 
can  be  no  doubt  that  the  First  Organ — the 
true  Organ—  should  be  characterised  by  abso- 
lute completeness  in  its  tonal  structure  ;  and 
all  the  facts  the  science  of  Acoustics  has 
revealed  to  ns  must  be  carefully  studied  and 
skilfully  applied  in  its  development,  la  tbe 
8ft.  harmonic  series,  tbe  first  element,  after 
the  fundamental  tone,  is  the  Octette,  which  re- 
presents the  first  and  most  important  upper 
partial  tone.  Tho  stops  which  represent  this 
are  4ft.  pitch,  and  should,  to  some  extent,  be 
under  control,  so  that  tbe  octave  tone  may 
be  graduated  iu  intensity  to  suit  the  strength 
of  the  fundamental  tone.  AU  the  stops  which 
represent  or  corroborate  the  higher  upper 
partials  should  be  under  absolute  control  for 
the  similar  end.  This  fact,  however,  has 
never  been  recognised  in  a  practical  manner 
by  any  European  organ  builder.  One  Oetave 
formed  of  open  metal  pipes  of  about  the 
same  scale  and  strength  of  tone  as  the 
second  or  lesser  Open  Diapaion,  may  with 
advantage  be  planted  along  with  the  Diapa- 
tont,  in  au  unenclosed  condition  ;  but  all  the 
other  stops  of  4ft.  pitch,  the  two  stops 
already  named  as  belonging  specially  to  the 
16ft.  harmonic  series,  and  all  the  stops  of 
higher  pitch  than  4ft.,  which  belong  to  the 
8ft.  harmonic  series,  should  unquestionably 
be  inclosed  and  under  control. 

Much  has  been  written  against  the  in- 
creased use  of  the  swell-box  since  I  first  ad- 
vocated its  multiplication,  in  connection 
with  the  Chamber  Organ,  in  these  pages  in 
the  year  1886,  and  subsequently  iu  my 
"  Notes  on  the  Church  Organ,"  in  the  fol- 
lowing year  ;  but  my  advocacy  in  favonr  of 
the  introduction  of  the  swell-box  in  con- 
nection with  every  department  of  the  Organ, 
and  of  the  Can  cert  -room  Organ  in  particular, 
is  based  on  too  thorough  a  scientific  ana 
practical  investigation  of  the  subject  to 
be  shaken  by  such  arguments  as  have  been 
advanced  by  persons  who  are,  for  reasons 
best  known  to  themselves,  perfectly  satisfied 
with  old-fashioned  ways  of  doing  things. 
Bnt  things  will  .not  stand  still  on  their 
account ,-  and  the  pebbles  they  throw  will  nob 
dam  up  the  ri  ver  of  progress,  sluggish  though 
it  is  in  matters  of  organ  building,  at  least,  on- 
this  side  of  the  Atlantic. 

Let  it  be  understood  at  this  point  that  I 
advocate,  iu  relation  to  the  department  o£ 
the  Concert-room  Organ  now  under  review, 
the  planting  of  the  stops  of  16ft.  pitch,  tbe 
Diapaiom  and  others  of  8ft.,  as  already 
described,  and  one  open  metal  Octave  on  an 
imincloied  windcheat  ;  and  that  every  other 
slop  introduced  in  the  department  be  incloral 

a  ticell-l/ojr. 

Tbe  additional  stops  required  to  complete 
the  8ft.  harmonic  series  are  as  follows: — 1. 
A  small-scaled  open  metal  Octave,  having  & 
bright  voice  of  medium  power.  2.  A  Ttrtinh, 
2ijft.,  representing  the  second  upper  partial 

e.  This  mast  be  slightly  softer  than  No.  1 . 
i,  Super-ochirs  or  Fifteenth,  2ft,  repreaent- 

_  the  third  upper  partial  tone.  Toaeatrifle 
softer  than  No.  2.  4.  A  Tierce  or  Seem- 
teenth,  lift.,  representing  tbe  fourth  upper 
partial  tone.  This  muat  be  considerably 
softer  than  No.  3.  6.  A  Larigtt  or  Nineteenth- 
lift.,  representing  the  fifth  upper  partial 
tone.    This  may  be  about  the  same  strengthr 
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of  tone  as  No.  4.  G.  A  Septieme,  lift., 
representing-  the  sixth  upper  partial  tone. 
This  mast  be  Voiced  the  softest  of  all  the 
h arm o n ic -corroborating  ranks.  7.  A  Twenty- 
second,  1ft.,  representing  the  seventh  upper 
partial  tone.  This  stop  should  be  equal  in 
strength  of  tone  to  No.  5.  Of  course  these 
remarks  anent  the  relative  strengths  of  tone 
must  be  accepted  as  general  hints  only;  after 
all  is  said  and  done,  the  cultivated  ear  and 
artistio  judgment  of  the  musician  must  be 
called  in  as  the  only  guides  in  so  delicate  a 
question.  It  may  be  objected  by  some  organ 
builders  that  it  is  inexpedient  to  introduce 
stops  of  so  high  a  pitch  as  the  Nineteenth, 
Septieme,  and  Twenty  second,  especially  in  an 
instrument  which  ascends  to  c',  on  account 
of  the  great  difficulty  of  carrying  such  small 
stops  up  to  the  top.  But  this  need  be  no 
barrier  to  their  introduction,  for  they  may 
all  three  be  discontinued  in  tbe  top  octave. 
The  Nineteenth  may  stop  at  g*,  whilst  both 
the  Septieme  and  Twenty-second  need  not  go 
beyond  e*.  It  will  generally  be  expedient  to 
place  these  three  stops  together  as  a  three- 
rank  Mixture,  or,  if  it  is  thought  desirable  to 
keep  tbe  octave  rank  free,  the  Tierce,  Nine- 
teenth, and  Septieme  may  be  put  together  as 
.one stop  of  three  ranks. 

Notwithstanding  the  unusual  completeness 
of  above  scheme,  the  general  harmonic  struc- 
tnre  of  the  department  will  not  be  satisfac- 
tory without  the  addition  of  one  or  more 
compound  stops,  formed  of  several  ranks  of 
pipes,  which  carry  tbe  harmonic  aeries  still 
further  throughout  the  bass  and  tenor 
octaves,  and  materially  enrich  the  higher 
octaves  of  the  manual  compass.  Such  Mix- 
tures, if  carefully  schemed,  and  scientifically 
proportioned  in  strength  of  tone,  are  of  the 
greatest  value,  imparting  a  mysterious 
nese  of  colouring  and  a  fascinating 
plexity  of  structure  to  the  compound  t 
tones    which    no  other  class  of  stops  can 

Space  will  not  permit  me  to  do  more 
than  touch  on  the  somewhat  complicated 
question  of  the  Mixtures,  but,  by  way  of 
conveying  some  clear  idea  of  what  would  be 
suitable  for  such  a  department  as  that  under 
discussion,  the  following  foil  compositions 
may  be  cited  :— 


i6  ...  17  ...  ia  .. 


ducing  such  upper  partial  tones,  be  similarly 
graduated  in  strength  of  speech.  Probably  no 
lnw  of  sound  has  been  more  pertinaciously 
ignored  by  the  organ  builders  of  all  periods 
than  this.  They  probably  first  blundered 
through  imperfect  knowledge,  and  after- 
wards accepted  the  condition  without  further 
question.  Tbe  inartistic  character,  to  use  no 
harsher  term,  of  the  old  harmonic-corrobo ra- 
ting stops  has  gradually  led  to  tbe  present 
.  strict ed  introduction  of  such  stops ;  now, 
however,  with  our  more  perfect  knowledge 
of  acoustics  and  the  composition  of  musical 
und,  it  is  to  be  hoped  that  all  those  stops, 
Inch  so  materially  add  to  the  glory  of  the 
Organ,  will  be  reinstated  in  tbe  tonal  struc- 
ture of  all  instruments  which  lay  claim  to 
bo  considered  worthy  of  the  name  of  Organ. 

ire  word  with  reference  to  all  the 
harmouic  series  of  stops  above  enumerated. 
I(  is  understood  that  they  are  to  be  inclosed 
iu  a  swell-box — say  swell-box  No.  1 — and  so 
placed  under  control  as  to  be  capable  of 
having  any  desirable  degree  of  softness  given 
to  them.  Now  comes  the  obvious  question, 
What  should  their  strength  of  tone  be  when 
heard  at  their  fail  poicer  with  the  swell 
inn  ?  The  question  is  very  easily  answered. 
Let  all  the  stops  which  produce  the  funda- 
mental unison    tone,  which  are   outside  the 

toll-box,  be  drawn  ;  then  let  all  the 
which  represent  the  8ft.  harmonic  ser 
voiced  and  so  regulated  as  to  complete  the 
desirable  unison  compound  tone  iu  a  manner 
consistent  with  scientific  teaching  and  a  true 
and  refined  musical  sense.  Let  there  be  no 
uudne  pulling  upwards  of  tbe  nnison  tone, 
no  scream  and  crash,  like  broken  glass,  as 
each  note  is  put  down  by  the  fingers  :  on 
■  :ie  contrary,  let  the  whole  complex  structure 
combine  in  one  grand  flood  of  rich  and 
refined  sound,  of  which  the  ear  feels  assured 
it  could  never  tire.  When  such  an  end  is 
attained,  the  Organ,  in  its  true  and  proper 
form,  is  safe  ;  and  the  modifying  effect  of 
the  swell  may  enter  on  its  mission— to  throw 
upon  the  numerous  varieties  of  unison  tone 
varied  garments  of  a  mysterious  and  almost 
fascinating  beauty  of  texture.  Effects  such 
these  must  be  known  to  tbe  ear  before 
they  can  be  realised  to  their  full  value  by  the 


work  out  in  his  own  mind  the  almost  eouot- 
less  effects  a  single  department,  acbemd 
as  I  have  described,  is  capable  of  producing ; 
it  wonld  take  quite  an  article,  a*  long  u  Hup, 
for  my  pen  to  give  an  outline  of  them.  Is 
iv  next  article  I  shall  enter  apoo  the  en 
iteration  of  the  other  important  depart- 
ments of  the  Concert-room  Organ. 
(To  be  continued.) 


Mixtuee-V.  Rasks. 


The  former  Mixtwe  comprises  a  third- 
sounding  rank  throughout,  placed  iu  tbe 
moat  favourable  position  for  such  an  interval. 
From  C  C  to  fc1  ™  36  notes,  there  are,  in 
addition  to  the  Tierce  rank,  three  octave  an  : 
two  fifth-sounding  ranks  ;  and  in  the  treble 
there  are  from  e»  to  V,  in  addition  to  tbe 
continued  Tierce,  two  octaves  and  two  fifths 
and  from  c'  to  c'  there  are  one  unison,  tw 
octaves,  one  third,  and  one  fifth-sounding 
rank.  This  latter  break  theoretically  belongs 
to  tbe  16ft.  harmonic  series,  and  on  this 
account  imparts  fulness  to  this  acute  portion 
of  the  manual  compass.  The  latter  Mixtur. 
has  no  third -Bounding  rank,  octaves  and  fifths 
alternating  throughout.  In  both  composi- 
tions I  have  made  the  higher  ranks  octave- 
sounding,  for  that  interval  is  unquestionably 
the  best,  musically,  in  such  a  position, 
although  it  is  not  imperative.  In  scaling 
and  voicing  snch  Mixtures,  and  indeed  oveiy 
Mixture  in  the  Organ,  tbe  organ  builder  must 
recognise  the  teaching  of  the  natural  laws  of 
sound,  which  clearly  point  out  that  as  the 
upper  partial  tones  of  any  compound  sound 
decrease  in  power  as  they  ascend  in  pitch,  so 
must  every  rank  of  pipes,  inserted  in  the 
Organ  with  the  view  of  corroborating  or  iutco- 


A  SUBSTITUTE   FOB   GLASS. 

GLASS  is  so  cheap  that  it  teems  Ksndj 
worth  while  to  invent  >  substitute ;  btt 
if  the  substitute  is  equally  transparent,  and  a 
the  same  time  unbreakable,  we  have  an  iavni- 
tion  that  is  worth  attention.  H.  L.  G.  1 
Marguerie,  of  the  Boulevard  St.  Denis,  ram. 
has  obtained  a  patent  in  this  country  tor  *au 
he  calls  a  novel  vitreo-metallic  material,  Kit- 
able  for  glazing  and  for  other  purpose*  in  pha 
of  glass,  which  material  ia  said  to  be  o»bmi- 
able  and  transparent.  It  is  made  by  immonnt 
wire  gauze  or  metallic  cloth. — that  fused  i 
galvanised  iron  wire  being  preferred—a  ■ 
heated  state  in  a  thin  paste  or  liquor  fooari 
of  soluble  glass,  gelatine,  or  isinglaw,  sat 
glycerine,  or  glucose  in  proportions  which  nil 
vary  according  to  the  nae  to  which  the  son 
of  the 
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glucose,  and  the  remaining  90  to  85  pat  ess. 
being  two-thirds  gelatine  and  one- third Mtnt] 
glass.  The  sheets  or  pieces  of  wire  giucia 
afterwards  hung  iu  a  drying  room,  sod  bden 
they  are  quite  dry  they  axe  dipped  in  a  num- 
erated solntion  of  chroma-alum  or  bichni««B 
f  potash,  after  which  they  are  again  trial 
-ben  they  will  be  ready  for  nae.  CblMriat 
mttern  in  any  suitable  proportions  may  be  hv 
■orporated  with  the  gelatine  so  as  to  product 
heu ta  or  panes  of  any  desired  colour  or  ahr> , 
ir  by  applying  coloured  pastes  or  liquids  witk 
i  brush  transparent  mosaioa  can  be  pradant 
The  vitreo-metallio  sheets  or  panel  eaa  ■ 
coated  with  a  protective  Tarnish  of  aa/RDr 
able  kind— such,  for  example,  as  a  cop! 
varnish. 


Organ— call  it  a  Great  Organ  if 
s  no  longer  tbe  loud  intractable 
thing  we  too  often  find  it  to  be,  but  a  sympa- 
thetic instrument,  bending  itself  to  the  will 
and  impulses  of  the  musician,  and  lending 
itself  to  requirements  of  tonal  structure  un- 
known and  scarcely  foreshadowed  in  tbe  pre 
sent  all  but  brutal  European  system  of  organ 
appointment. 

To  conclude  these  brief  and  necessarily 
very  imperfect  Notes  on  the  First  Organ 
department,  I  have  only  to  allude  to  the 
few  remaining  stops  which  are  required  to 
complete  it,  and  which  must  be  inclosed  in 
the  swell-box.  Another  fine  atop  of  8ft. 
pitch  should  be  inserted,  and  this  may  assumt 
the  form  of  a  large-scaled  covered  and  half- 
covered  metal  stop,  similar  to  the  "Bourdon' 
8ft.,  in  the  Great  department  of  the  Organ, 
erected  by  M.  Cavaille -Coll,  in  the  Town- 
hall,  Manchester.  Another  stop  of  4ft. 
pitch  should  be  added,  preferably  in  the  form 
of  a  Harmonic  Flute  of  large  scale.  Two 
reed  stops  are  essential,  both  of  which  should 
be  of  broad  intonation  and  great  dignity. 
The  first,  a  Trumpet,  8ft.  of  large  scale  ;  and 
the  second,  a  Clarion,  4ft.,  of  rather  smaller 

As  regards  the  wind  pressures  required  for 
this  department,  I  may  mention  that  the 
last  four  stops  named  might,  with  advantage, 
be  on  wind  of  5in. ;  while  all  the  rest  of 
the  department  need  not  speak  on  wind  of 
above  3 ^in.  All  tbe  foundation  work  must 
be  copiously  winded,  and  voiced  to  yield 
the  purest  possible  quality  of  sound. 
I  must  leave  the  thoughtful  musician  to 


VIVIAN'S  IMPROVEMENTS  II 
ALLOTS. 

THERE  is  no  end  to  the  improvements  -waaek 
oanapparently  be  made  in  all  eying  ■*&&, 

,nd  in  spite  of  what  has  been  done,  it  is  aet  * 
nil  unlikely  that  some  persistent  workenssj 
lind  an  alloy  or  two  yet  which  will  toots 
inuoh  utility  as  to  be  commercially  takiik 
Mr.  A.  P.  Vivian,  of  Port  Talbot,  Glamorpa 
has  recently  patented  an  improvement  ia  at 
manufacture  of  alloys  of  copper,  tjncaadba 
or  steel,  which  consists  in  first  prodndrj" 

illoy  of  copper  and  iron  or  of  copper  aadsM, 

>r  of  copper,  iron,  and  steel,  and  then  additra 

this  the    requisite    proportii 


..,.c  ,  ,  and  steel  ia  still  in  a  moltaaoa- 
iition,  or  after  a  solidified  alloy  of  copper  mi 
iron  or  steel  has  been  remelted.  The  pew* 
tions  in  which  the  preliminary  alloys  of  oeffa 
and  iron  or  steel  and  the  final  alloy  of  oopp£ 
iron,  or  steel  and  Kino  are  prepared  atj» 
varied  considerably  according  to  the  paips* 
for  which  the  allay  is  required.  Thai  * 
alloy  of  copper  and  iron  or  steel  may  cwat  <* 
from  48  to  62  parts  by  weight  of  copper,  vii 
from  1  to  10  parts  of  iron  or  steel,  or  of  Ml 
mixed,  and  to  this  alloy  may  be  aftsrsua 
added  from  36  to  55  parte  of  xino.  The  aOif 
thus  obtained  is  highly  malleable  at  a  red  hei 
and  Is  applicable  for  sheathing,  bsaiiifi,  te ; 
but  for  forginga  less  sine  oan  be  employe!!* 
the  former  than  for  the  latter  applicable,  fc 
carrying  out  this  invention,  the  pate.* 
prefers  to  proceed  aa  follows  :— Aoo£dia[Si 
one  mode  of  proceeding,  ho  melts  in  arererte* 
tory  or  other  suitable  furnace  100  port*  4 
weight  of  metallic  copper  with,  say,  turn  '** 
15  parts  by  weight  of  iron  or  eteeL  bj  «"f 
ferenoe  using  wrought  iron  or  wrosghl  *"* 
When  thoroughly  melted  and  well  '  "*  J" 
alloy  ia  tapped  into  moulds  at 


and  weight.  A  ferriferous  copper  »  t*" 
obtained  which  is  then  alloyed  with  tat  at" 
ic  proportions  which  may  Tary  frtonW  •" 
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and  beautiful  results,  md,  whan  properly  handled, 
the  least  outlay  ia  money.  Aj  regards  the  Utter 
mil-  import  not  point,  it  is  evident  that  the  bulk  of 
the  labour  being  done  by  the  photographer  him- 
self or  hie  assistants,  and  the  prices  of  the  material 
feeing  comparatively  low,  the  cost  of  the  finished 
prints,  particularly  when  made  in  quantity,  will 
compile  favourably  with  other  prciceesss  where 
the  paper  hai  to  be  bought  ready  prepared 
at  a  high  price,  and  where,  only  too  often, 
there  ia  do  redress  in  ease  of  failure  and 
ioaa  from  causes  for  which  the  photographer 
himself  ii  by  no  meant  responsible.  As  there  ia  a 
reverse  aide  to  everythine,  however,  it  may  very 
■possibly  happen  that  sennas  will  arise  when  the 
labour  and  time  of  paid  asiiatanta  must  be  econo- 
tnieed  to  the  uttermost,  and  when  the  quickness 
"with  which  large  numbers  of  prints  can  be  turned 
off  by  the  aid  of  an  article  bought  ready  prepared, 
•will  more  than  make  up  for  the  higher  price  at 
■which  the  article  has  to  be  purchased. 

We  are  not  disposed  to  consume  space  in  the 
•consideration  of  these  more  striotly  business  points, 
'.for  each  photographer  will  necessarily  regulate 
them  for  himself.  Our  province  ia  rathar  to 
attempt  to  compnre  the  valuea  of  the  different 
printing  processes  we  have  mentioned  in  their 
proper  photographic  sense. 

We  have  already  alluded  to  the  great  range  of 
tone  afforded  by  the  ordinary  silver  prir"  *~* 
evsn  more  extensive  than  many  persoi 
■who  think  only  of  the  conventional  p 
publio  and  private  individuals,  and  of  the  ordinary 
' — '  studies  seen  in  exbibi- 
rating  the  well-known 


each 

other  in  nearly  the  relationship  of  a  wet  collodion 
and  an  albumen  lantern  alide,  where  the  collodion 
alide  ia  invariably   cold   in  tone  unless  specially 

Among  the   greatest    beantiss   of   the  bromide 

int  ia  its  delicacy  and  perfection  of  half  tone. 

Great  evenness  of  quality  ia  another.    Tha  moat 

ardent  advocate  of  ths  albumen  print  must  have 

often  noticed  the  striking  difference  in  behaviour 

between  the  "  thick  "  and  the  "  thin  "  edges  of  the 

sheet.    With  the  bromide  papers  there  ta  no  each 

drawback  ;  there  is  perfect  uniformity  of  tone,  so 

LHt  if  the  opposing  corners  of  tha  sheet  ba  bent 

'er  so  as  to  touch,  no  difference  in  tone  is  per- 

ptible.     It  is  by  no  means  every  albnmsn  print 

at   will  stand  this  simple  teat.     The  oheiuioal 

-laraotcr  of  the  bromide  print  affords  the  strongest 

grounds  for   the   belief  that  the  image  will  be 

t,  and  not  fade  in  the  disastrous  manner 

a  all  albumen  prints.  In  this  connection 
we  may  mention  the  fact  that  recent  authorities 
'-'---  the  addition  of  some  alkali — say,  carbonate 
a— to  the  fixing  bath  for  bromide  print, 
it  is  remembered  that  the  developer  is  re- 
.'  .cj(^.  and  the 
bypneul|  >:;te,  cm 
caution  would  call  for  the  presence  uf  the  a 
A  point  that  will  always  be  in  favour  of  thi 
bromide  print  is  the  tiw  with  which  . 
with  the  pencil  or  crayon. 


only  be  re: 


our  readers  that  the  first  factor  of  tone  in  the  print 
is  tha  chiraoter  of  the  negative.  A  model  printing 
-negative  will  often  afford  prints  which  may  be 
toned  to  any  desired  colour,  from  the  rich,  warm 
red — almost c he rry-hnad,  through  chocolates,  sepias, 
and  browns,  to  violet,  then  to  pure  black,  and 
finally  to  a  ateel  bine-black  just  verging  on  aahi 

a  negative  will  req 
The  strength  of  11„ 
'has  some  influence.  A  print  rapidly  made  in  tha 
-full  glare  of  the  sun's  light  will  rarely  stand  thi 
-combined  action  of  the  toning  and  fixing  bathe  a 
well  as  one  that  has  been  made  more  slowly  in  I 
more  subdued  light.  Exceptions  to  this  maysoms 
times  be  found  in  the  case  of  negatives  that  hav 
been  over-developed  or  over-intensified,  so  that  th< 
n  will  be  required  to  p 


and    the    reddening,    

in  the  hypo  filing  bath  and  the  final  wash 
wafers,  be  noted  and  calculated  for,  as 
well  as  the  remarkable  return  of  colour  which 
occurs  when  the  print  is  dried.  Beginners  and 
inexperienced  printers  are  very  apt  to  find  their 
work  over  toned  to  an  ashy  blue  tint;  forgetting 
that  the  prints  "dry  op  darker  and  bluer,"  they 
leave  them  too  long  in  the  gold  bath,  so  that  they 
there  assume  the  precise  tune  wished  for  in  the 
finished  res  nit.  But,  on  the  other  hand,  when  w 
consider  that  the  production  of  a  certain  tone  i 
colour  in  the  finished  print  is  really  a  matter  thi 
has  to  ba  calculated,  and   that  requires  thorough 

knowledge  of  the  different  solutions,  it  is  littl--' 

of  marvellous  bow  perfectly  regular  tones 

mad*  upon  thousands  of  prints,  even  from  different 

negatives,  by  an  experienced  mi 

So  much  for  the  average  silver  print  as  usually 


the  print  when  mounted  and  rolled, 
them  to  almost  any  amount  by  burnishing,  or  still 
more  by  making  the  so-called  glace*.  A  bettt 
finishing  method  than  either  of  these,  however,: 
the  cementing  of  the  print  to  glass  by  means  c_ 

.  gelatine  ;  by  thi),  all  the  beautiful  brilliancy  of  the 
print  as  it  appears  in  the  wash  water  is  preserved, 
and  the  glossy  surface  of  the  glass  dues  uot  convey 
euoh  a  ■' roock  polish"  and  artificial  effect  as  ths 
former. 

Before  the  introduction  of  the  bromide  papers, 
it  was  oostomary  to  make  enlarged  prints  on 
ilbumenised  paper  by  means  of  special  solar 
cameras,  fitted  with  powerful  condensing  lease 
Excellent  results  were  obtained,  but  the  loi 
from  uncertain  light  and  bad  weather  wj 
very  great.  The  tone  of  the  albumen  print 
was,  however,  preserved,  and  here  we  con:  - 
to  the  great  drawback  to  the  bromide  prin 
•■(her  for  contait  work  or  enlargements- 
its  limited  range  of  tone.  That  the  fine,  brilliant 
blaok  of  a  well-timed  and  skilfully-developed 
bromide  print  is  very  pleasing  and  good  wc  do  not 
deny ;  on  the  contrary,  there  are  certain  subjects 
and  certain  effects  that  will  be  better  suited  by 
this  than  by  any  other  tune  ;  but  the  point  ia,  that 
the  bromide  print,  being  produced  by  a  proceaa  of 

-development,   has  the  main  characteristics  of  de- 
'  prints — i.e.,  less  depth  of  thadow- 

s  in  the 


-ijrk',  together  with   s   cold   1 


lamilia; 


[Stead  of  beating  tha  record  surface  iUstf,i 
inxoe  of  heat  may  be  used  to  heat  the  tnstai 
r  stylus.  This  beat  may  be  either  ortiisij 
that  of  electrical  origin.  When  ths  stjhj, 
instead  of  the  recording  ■urface,  is  heated,  lot 
latter  may  be  made  of  mnch  harder  material. 

i.  The  "record -surface  consists  of  *  class  (IsH 
covered  with  a  thin  layer  of  wax.  Biiher  tas 
record-surface  itself,  or  the  marking  rtjisa,  s 
locaily  heated  as  before,  Only  the  layer  of  wuii 
-  -'o  leave  ths  glaaa  exposed  after  tin  sav 
tracing- point.  A  permanent  record  * 
itched  in  the  surface  of  the  plate  so  pretend 
ither  by  the  sand-blast  process,  or,  preferably,  ay 
he  action  of  hydro-fluoric  acid. 

5.  Instead  of  employing  the  records  of  tht  lisp 
blackened  glass  surface  aa  a  photographic  neptrn 


the  it* 
I.      In  tl 


retouching  articles.     In  this   respect 


Interest  has  recently  been  revived  in  the  old 
method  of  silver  prinUng  on  plain  t-dted  paper. 
That  beautiful  resets  ran  be  pinioned  in  this 
manner  will  be  attev  ■  i  by  all  who  have  seen  the 
work  ahown  at  the  f'hotugraphic  Society  by  Dr. 
Charles  L.  Mitchell,  of  Thi  Me  I  phis.     The  pro- 

larly  in  the  consumption  of  gold.  Ths  tones  range 
from  dull  brick-red  to  blue,  and  the  prints  are 
quite  without  jjloas.  As  in  the  bromide 


i.ubje 


by  just  these  qualitiei 


is  that  will  be  admirably  suited 


ON  BOMB  POSSIBLE  METHODS  FOR 
THE  PREPARATIOir  OF  GRAMMO- 
PHONE  AND  TELEPHONE  RE- 
CORDS. 

By  Prof.  EDWIX  J.  HOUSTON.' 

PHONOGRAPH  records,  of  the  type  employed 
by  Mr.  Berliner  in  his  grammophon.— i.e 
those  obtained  by  causing  the  point  or  stylo 
attached  to  the  vibrating  diaphragm  to  mov 
parallel  to  the  recording  surface  instead  of  per 
pendicular  thereto,  oan  be  prepared  more  readily, 
and  by  a  greater  variety  of  methods,  than  j- 
possible  with  record  surfaces  of  the  old  forms. 

In  a  study  of  the  later  forms  of  phonographi 
apparatus,  several  methods  of  preparing  grammi 
phone  plates  have  suggested  themselves  to  tb 
author,  which  he  hopes  soon  to  bo  able  to  nut  to 
the  test  of  actual  trial.  These  methods,  though 
particularly  applicable  to  records  horizontally 
traced,  may,  in  certain  cases,  by  slight  modifica- 
"      i,  be  applied  also  to  those  vertically  traced. 


raising.     At  the  same  timi 
•""cullies  n 


e  of  the 


the  way  of  practically 
methods  proposed. 

Mr.  Berliner,  as  ia  well  known,  prepares  his 
record  surfaces  by  moving  the  tracing  point  over 
ths  surface  of  a  plate  of  inked  glass  or  metal, 
covered  with  a  uniform  deposit  of  lampblack, 
The  record  thus  obtained  is  either  mechanically 
copied  on  a  metal  surface,  or  is  reproduced  thereon 
by  the  process  of  photo- en  graving  or  etching.  I 
would  suggest  the  following  methods,  via.  :  — 

1.  After  the  record  on  smoked  glass  is  obtained 
in  the  usual  manner,  expose  the  --'-■- 
of  a  regulated  sand-blast  so  as 

for  the  movements  of  the  reproducing  diaphragm. 
Roughness  in  the  sdgss  of  the  lines  so  obtaint ' 
would  probably  cause   screaming    sounds   in  tl 
words  reproduced,  which  might  be  removed  by 
few  applications  of  an  emery-covered  tracing  point, 

2.  The  phonogram  record  surface  is  composed  of 

Una  of  wis  and  resin  which  is  locally  heated  s 
to  ilii/llly  ro/ien  the  larface  directly  nnder 

In  order  to  insure  the  rapid  cooling  and  hare 
iug  of  the  surface,  immediately  after  the  imprea- 

'■ 1,  the  heating  must 

: 
local  at 
be  directed  ontb 
the  tracing  has  been  made. 


t  immediately  after 


lgraving  or  etching,  they  n 
irring  the  record  to  a  glass 
film  of  sensitised  gelat 


itself.    A  nasi, 


'ith  either  gaseous  or  diluted  liqoid  hydro-lsori! 
aid.  Ihave  treated  a  gelatine-coiered  glssi«UB 
rinted  from  a  photograph  by  means  of  the  an- 
est,  and  find  that  it  produces  a  very  fair  sad  se> 
lanent  picture  on  the  glaaa.  It  is  evident  ths 
his  process  will  leave  the  design  either  in  relief* 
itaglio,  according  aa  a  photographic  negi&n* 

6.  The  recording  diaphragm,  in  its  niovemeati » 
nd  fro,  is  caused  to  deposit  on  the  surface  of  Ik 
eeord-plate  a  uniformly  thiok  line  or  fajsr  i 

some  rapidly  hardening  substance.  This  sokes** 
is  contained  in  a  vessel  provided  with  a  peirfd 
outlet  tubs,  and  attached  to  the  diaphragm.  Tst 
material  either  runs  Out  by  its  weight  and  ■*> 
posited  on  the  record  surf  ace.  or  ia  forced  on  if 
the  movements  of  the  diaphragn 
thus  prspsred,  would  consist  of 
siuuoua  ridge  of  the  hardened 
producing  stylus,  or  that  giving  «««»■ 
diaphragm  that  re  prod  uoee  the  speech,  coold,»« 
evident,  be  opersted  either  from  the  upper  or  beer 
surfaces  of  the  sinuous  ridge  independently, or fna 

7.  If  the  movement*  of  tha  receiving  diissnra 
of  a  telephone  be  sufficiently  amplified  or  iotefr 
sifiod  to  permit  it  to  trace  or  cut  a  sinusal  nasi 
on  a  suitably  prepared  record  surface  by  says! 
the  methods  proposed  in  this  article,  or  Vj  of 
other  method,  then  there  would  be  pndeasii 
simple  yet  effective  method  for  obtaining 

It  should  be  carefully  borne  in  mind  teat  s 
telephone  record  may  be  made  of  very  small denv 
sious.  Indeed,  in  the  case  of  any  phosugnust 
apparatus,  where  it  is  not  intended  that  ths  rusj 
should  reproduce  the  sounds  by  direct  medusas! 
movements  of  the  diaphragm  large  records  irerf 
always  necessary,  nor  are  they  desirable  ;  for  sal 
reproductions  may  be  effaoted  •leotrieally. 

Where  the  telephone  record-surface  hss  ho 
prepared,  no  effort  should  be  made  to  causa  3  ■ 
reproduce  the  telephonic  despatch  niachsixsuj 
Ai%  electrical  method  of  reproduction  afar  tht  in- 
ferable one. 

-  The  following  method  would  appear  toy* 
dlent   results.      Employ    the  tslifsse 


•cord  I 


mlly  I 


__.  .    but  instead  of    attempting  to  essssth 

movements  of  such  a  lever  to  impart  audible,  sre 
oolstc  motion  to  a  receiving  diaphragm,  cause  tfcel 
to  act  directly  on  a  variable  rce  ittance,  in  tht  * 
unit  of  which  is  included  a  voltaic,  battery  sals 
receiving  tsls phone.    Since,  for  such  en  openti^ 

able  that  some  of  the  methods  proposed,  or  oknsn 
modifications  thereof,  will,  in    pi  '"' 

applicable  to  the  produalion   of  ■ 
phone  record, 

9.  Before  concluding  this  brie 
be  well  to  suggest  the  following  p 
appear  to  be  particularly  suits. m. 
record:  Mount  a  ooncs 


.■,••,(  tl 


cave  mirror,  shaping  the  magnet  pole  of  ths  tde- 
phone  to  conform  to  the  approximated  surfs" 
thereof.  When  the  telephone  is  receiving  mat 
mitted  speech,  allow  the  light  reflected  from  thi 
diaphragm-mirror,  and  suitably  concentrated  hy* 
lens,  to  fall   on    a  sensitised    photographic  n'J» 

5 laced  in  a  plans  alright  angles  to  the  plans  olds 
iaphragm,  so  as  to  receive  the  spot  of  light  pud- 
lei  to  its  aurfaae.  The  photographic  plats  at, 
of  course,  be  moved  mechanically  at  right  sar1> 
to  the  dirsotion  of  movement  of  the  spot  of  lid* 
The  plate  thus  acted  on  is  then  developed,  fase, 
and  used  to  reproduce  the  record  by  any  of  usi 
well-known  methods  of  photo-en  graving,  etrsisf 
&a.  The  record  thus  obtain  ed  may  be  used  that 
mechanically  to  reproduce  the  transmitted  spssa 
in  an    ordinary  phonograph  ic 
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r,  In  connection  with  ■  variable  resistance 
t,  electrically  in  ■  receiving  telephone, 
-e  m  be  no  donbt,  whatever,  that  thil 
1  will  he  found  operative  In  practice,  since 
;i-*ving  stylus,  ■  pencil  of  light,  ii  destitute 
gbt,  ud  therefore  offers  no  resistance  to  tha 
ovementa  of  the  telephone  diaphragm. 
instead  of  causing  tha  Toioa,  u  III  tha  or 


form  of  phonographic  or  grammophonio 
neohenically  on  the  reoord- 
Ove  a  suitably  focuased  pencil 


■  complete  raoord  ooold  .,  ._ 

it  would  be  possible  to  impress  on  the  plate 
i  minute  peculiarities  of  the  ovai tones,  Oil 

the  quality  of  the  voice  depend..  In  thii 
r  there  eould  be  obtained  and  preserved 
I  of  tha  voice  of  distinguished  individuals. 

photographic  method  just  described  wool 
i,  among  othan,  the  following  advantagea- 

he  aaae  with  which  it  ooold  accurately  r 
*  in  all  their  minutiae  the  tones  involved  i 
jduction  of  articulate  speech, 
ha  readiness  with  which  snob  a  raoord  could 
raified  to  any  desired  extent,  thus  rendering 
le  an  increase  in  the  amplitude  of  tha  repro- 

'he  aid  such  magnified,  accurate  lonnd- 
i  would  afford  in  tha  itnd y  of  the  same,  with 
,  not  only  of  ascertaining  their  peenliaritiea 
en  with  ■  view  of  being  able  to  read  articn- 
aach  directly  from  the  diaphragm  reoord. 


AZE  FOB  PORCELAIN  WARE. 

li  reaults  of  investigations  on  tha  red  glazei 
which  are  prodnoad  on  porcelain  by  meant  of 
'  and  its  salt*  hare  been  recently  communi- 
ty the  French  Chemical  Society  by  MM, 
and  Dutailly.     The  colour  produced  in  thil 


•i  anperior  tint  than  that  which  ia  obtained 
jxide  □£  iron  ii  used  for  tha  ia 
ed  colour,  whan  naed  for  decorative  worn  on 
t  porcelain,  ii  often  accompanied  with  a  bine 
ing  matter  beneath  the  inrfaoa  of  the  glare. 
t  attached  to  the  prodno- 


<f  theaa    oolonra   was    known    only    to  the 
le  until  recently,  and    " 

uDg,  or  tang  dtiauf, .     _.   

5  French  at  tha  Porcelain   mannfaetory  at 


jely   to  the 

itlv,  and  that  the  red,  known  as 

it  bamf,  oonlii  not  be  irnitated 


In  1852,  MM.  Ebelmen  and  Sslvetat 
/oured  to  reproduce  these  copper  coloara  in 
e  by  making  careful  anilyaea  of  fragmsnb 
nose  poroelain  coloured  in  this  manner,  anc 
mitating,  in  the  composition  of  the  glue  and 
mployed,  the  Chinesa  specimens.  The  re 
it  these  earlier  experiments  are  now  in  thi 
io  museum  at  Sevree,  and  are  the  firsi 
ilea  of  tha  kind  produced  in  Europe.  Othei 
i  chemists  bare  tinea  than  attempted  to 
ve  on  the  first  trials,  and  the  problem  has 
•esn  attacked  by  H.  Seger,  of  the  Berlin 
.Ian  Febrik,  and  by  H.  Bunzli,  at  Kramm- 
i  Austria.  MM.  Lsuth  and  Dutailly  hare 
ished  by  their  experiments  that  the  maximum 
ratnre  which  tha  Cbinaae  red  glares  can 
without  losing  their  colour  approaches  to 
isd  for  baking  the  new  Sevres  poroelain.  By 
aiiely  associating  all  the  oomponnds  oapebli 
Wring  into  tha  formation  of  a  coloarlea 
with  oxide  of  copper,  they  have  come  t< 
>llowing  conclusions :— That  in  the  aanx 
of  glazes,  those  which  produce  the  finest 
olour  with  copper  compounds  hai 
tt  amount  of  silica  present,  and  thi 
of  glsies  of  approximately  the  same  degree 
hty,  tha  best  resnlts  are  obtained  whan  there 
rger  proportion  of  alkalies  and  a  small  pai 
;e  of  alumina.  They  have  farther  notiaea 
f  the  alkaline  metals  be  increased  in  relation 
alkaline  earths  present,  a  finer  red  is  pro- 
,  but  at  the  same  time  the  liability  to  break 
eased.  By  employing  boracio  acid  or  borates, 

1,  Lime,  magnesia,  various  fluorides,  and 
and  iron  oxides  have  slao  bean  tried; 
ue  results  obtained  by  their  use  have  not 
i  satisfactory.     A  very  good  red  glare  a     ' 

ced  when  zinc  oxide  and  baryta  are  the 

.t  in  the  glaze.  The  copper  can  be  intro- 
into  the  glare  in  different  ways.  Oxalate  of 
;,  aimply  mixed  and  not  fused  with  the  melt, 
good  resnlts;  bat  if  previously  fnsed  with 
ii",  very  satisfactory  oolonra  are  produced. 


imperatare  of  the  farneoe.  Five  per 
■  the  quantity  which  is  recommended  as  the 
mitable  to  use,  and  the  addition  of  a  email 
ityof  tin  oxide  it  advantageous.     The  glare 

hat  given  the  beat  resnlta  has  the  follow- 
mpoaaion : 
matite,    31-17;     tend,    S8-B7 ;     fused  borax, 

dry  carbonate   of  soda,  4*76  ;     barium  oar. 
t,  10-33 ;  rino  oxide,  433.    Correspond  ing  to 


i>aryia~  n-*i;  zinc  oxiae,  aoi;  noria  aoio,  tree. 
This  glass  has  a  degree  of  acidity  represented  by 
the  number  b'S9,  that  of  tha  French  glaze,  No.  1, 
being  6*14.  The  bases  are  In  the  proportion  which 
corresponds  to  the  formula  ; 

Al,Ov  8N*Ko,  8a0,  ZnO. 


[.  Laotb  ud  Dutailly  have  succeeded  i 


variety  of  oolonra  on  the 

_  some  effects  on  poroe- 
lain which  have  not  hitherto  been  achieved. 


obtaining  a  great  variety  of 
material,  and  in  producing  * 


A  RUSTLESS  COATING  EOS  IRON. 

AT  Port  Cheater,  Pa.,  pipes  have  been  treated 
by  a  new  process,  which  is  said  to  have  ad- 
vantages   over  the  Bower-Barff  process.     Mr.  F. 
Haupt  describes  ths  plan  as  follows:  "After  the 
pipes  have  been  lowered  into  the  retorts  by  means 
"  u,  the  retorts   are  closed    for   about 
intil  the  contents  are  heated  to  the 
proper  temperature.     Steam  from  the    boiler    at 
""lb.  pressors  It  then  introduced  into  the  super- 
star,   which    it  traverses,   and    from   which   it 
ispes  at  the  temperature  of  tha  iron  upon  which 
acts  for  aboot  one  hour.    A  measured  quantity 
some  hydrocarbon   is  then  admitted  with  a  jet 
of  steam,  followed  again  by  a  fixing  bath  of  super- 
heated steam,  whiah  completes  the  process."     The 
sbseaoe  of  pressure  and    of  explosive  gases  is  a 
proof  that  all  the  operations  have  been   nicely 
regulated,  and  that  a  perfect  absorption  and  union 
of  tha  carbon,  oxygen,  and  hydrogen  with  the  iron 
baa  been  effected.     Ths  protection  ia  said  to  be  a 

lion  of  the  metal  to  a  certain  depth 

material.    Thus  is  no   coating  that 
.an    be  destroyed    by  bending,   V  — 
mering,  rolling,  or  heating. 


IMPROVEMENT  IN  SACCHARIN. 

A     GREAT    object™ 

correotea  uy  tne  aaaitioi 

but  it  ia  often  at  tha  expanse  of  tha  sweetening 
properties  of  the  chemical,  which  sometimes  a 
quires  almost  a  bitter  tat te.  Flies,  bees,  and  other 
insects  will  not  touch  sacohsrin  in  any  shape  ;  but, 
aa  mas,  who  is  not  so  good  a  judge  of  sweets,  likes 
it,  latitat  least  be  cooked  up  and  served  to  hit 
teat*.  M.  P.  Hercier  recommends  the  following 
procssa:     Take  of — 

Pure  saccharin 10  parte 

Distilled  water 6      „ 

Sodium  bicarbonate  4-5     „ 

Alcohol  (96  per  cent.) 20      ,, 

Sulphnrio  ether  aumoient. 

The  bicarbonate  is  to  be  added  by  small  portic 
to  the  aeeoharin  mixed  with  the  water,  about  half 
an  hour  being  allowed  to  pats  between  each  adc 
tion,  and  the  mixture  being  stirred  occasionally 
hasten  the  combination  and  the  evolution  of  car- 
bonic-acid gas.  It  ia  important  to  cease  adding 
bicarbonate  before  the  saccharin  is  entirety  satu- 
rated. The  operation  requires  ten  to  fifteen  hours, 
Next  tha  alcohol  ia  added  to  the  mixture,  with  the 
effect  of  throwing  down  most  of  the  soda  aacchar- 
inate,  and  holding  In  solution  the  excess  of 
saccharin  and  impurities  ;  and,  finally,  ths 
magma  is  thrown  on  a  vscnnm  filter,  where 
it  is  washed,  first  with  more  alcohol,  and 
lastly  with  snlphnrio  ether.  On  drying  in 
the  open  air  a  white,  exceedingly  sweet,  and 
soluble  crystalline  powder  is  obtained,  which 
poetesses  all  the  properties  of  saccharin.  Some  of 
the  chemical  features  of  the  foregoing  processes 
may  be  briefly  alluded  to. 

It  will  be  noticed,  for  instance,  that  no  heat  it 
employed.  The  reason  is  that  under  the  infin 
of  heat  soda  will  readily  transform  saccharin 
salicylic  acid.  Then  the  use  of  bicarbonate  instead 
Of  carbonate  of  soda  is  not  Indifferent  aa  the 
presence  of  eanstio  soda,  always  to  be  feared  ' 
carbonate,  will  tnm  the   saccharin   into  -    — 


heat  unnecessary,  and  "removes  many  impurities  • 
be  found  in  the  purest  commercial  saccharin.- 
Chtm,  and  Drvggitt. 


8N&EB  POISON. 

DR.  A.  B.  FEOKTI9TOW  has  published 
communication  to  tha  Imperial  Academy 
Sciences  of  St.  Peterbnrg  on  the  effect  of  anaka 
polaon  on  the  animal  organism.  Hie  experiments 
which  numbered  aoma  300.  were  conducted  with 
the  polaon  of  vipers,  ammodytee,  viper*  berna,  and 
oroteUnl  dnrlaaua,  obtained  from  about  SO  of  these 
■alxaaUi  which  ware  kept  In  a  building  suitable  for 
thLw  «0  phjaiologioal  difference  oonld  be  dia- 
oi;  „red  betwsan  the  effect*  of  tha  polaon  of  the 


three  snake,  mentioned.  The  average  quantity  of 
poison  introduced  by  a  bite  was  found  to  be  in  the- 
case  of  vipera  ammodytee  0-OGi  gramme,  tbtr 
maximum  and  minimum  being  reepeotively  v-17 
and  0-01  gramme,  all  tha  bites  being  after  at  least 
three  days'  abstinence  from  biting.  When  tho- 
bitaa  ware  repeated  one  after  another,  it  was  former 
that  from  three  to  five  bites  were  sufficient  to  nee 
all  the  poison.  In  the  cue  of  vipera  berna  only 
_  sot  043  gramma  was  delivered  per  bit*.  The 
rattlesnake  delivered  ten  times  that  amount,  or  OS 
gramme.  A  snake  which  was  first  ourarised  and 
then  injected  with  musearin  preaeuted  no  increase 
in  the  poison  secretion ;  indeed  no  means  la> 
at  present  known  of  increasing  or  diminishing 
this  secretion.  Various  monads  were  apparently 
unaffected  bv a 2  percent,  eolution  of  suake  poison  -r 
spermatozoa  also  lived  for  honre  in  fresh,  neutral, 
"inline  solutions,  but  were  kilted  immediately 
i  old  acid  solution.  Bacilli  and  bacteria  not 
only  lived  but  multiplied  in  solutions  of  snake 
poison,  so  that  it  is  evident  tbat  this  cannot  be  a, 
general  protoplasm  poison.  A  large  number  of 
observations  on  tha  phjaioiogtoal  affeota  and  post- 
mortem appeareneea  are  given,  which  are  well- 
worth  attentive  study.  The  paper  being  publiahed 
in  German  ia  fortunately  accessible  to  moat  scien- 
tific men.  Regarding  the  lethal  doae  for  different 
animals,  the  author  remarka  that  it  ia  impossible 
to  give  it  with  any  approach  to  scientific  accuracy, 
for  the  fresh  poison  duet  not  always  contain  the 
earns  amount  of  water,  and  the  inapieaated  sub- 
stance contains  albumen  and  other  indifferent  aub- 
ttanoas,  the  percentage  of  the  active  principle 
being  entirely  unknown.  At  all  events,  snake 
poison  it  not  to  be  compared  with  the  moat  toxio 
alkaloids,  as  the  latter  prove  much  more  rapidly 
fatal  even  in  far  smaller  doses.  It  ia  to  be  re- 
marked that  the  young  of  mammalia  during  th* 
firat  four  days  of  life  are  leas  affected  by  inske- 
poieon  than  adults,  even  amongst  animals  which 
are  peculiarly  susceptible  to  it ;  thus  while  a  fall- 
grown  rabbit  will  die  in  from  one  to  five  minote* 
after  a  bite  from  a  large  rattlesnake,  a  rabbit  a 
few  daya  old  will  live  for  from  ten  to  fifteen. 
minutes  after  a  similar  bile,  and  a  very 
young  kitten  will  survive  a  bit*  some  three 
honre.  The  reason  of  this  difference  Is  probably 
the  undeveloped  state  of  tha  central  narvooav 
aystem.  Ths  beat  therapeutic  means  for  combating; 
snake-bite  are  undoubtedly  restoratives,  etpocialljt 
preparations  of  ammonia,  as  they  raise  the  blood 
pressure,  but  they  are  only  of  service  in  alight 
oases  ;  in  severe  oases  these  remedies  increase  the 
hemorrhage  of  tha  Innga  and  other  organa.  The 
American  plan  of  giving  large  doses  of  alcohol  ia. 
erroneous  in  principle,  because,  while  it  is  true 
that  in  small  doses  aloobol  stimulates  ths  vaso- 
motor nerves,  in  large  doaea  it  paralyses  them. 
Lacerda'e  treatment  by  permanganate  injections 
Into  the  vendue  circulation  baa  proved  useless  in 
all  cues  where  a  really  lethal  doae  of  the  poison  had 


assumption.  Special  sxparimenta  regarding  hypo- 
dermic injections  of  permanganate  in  the  loeafity 
of  tha  bite  are  still  required,  but  ita  usefulness  is 
very  doubtful,  for  whenever  a  lethal  doae  ia  inserted 
it  is  so  rapidly  absorbed  that  the  permanganate 
injection  ia  almost  sure  to  be  too  fate  to  do  any 
good.  At  present  a  physiological  antidote  cannot 
even  be  conceived  to  exist,  aa  ere  have  no  mesa*  of 
opposing  the  paralyses  of  the  spinal  eord,  bfeal 
cardiac  terminal  branches  of  the  vena,  the)  osrdiae- 
ganglia,  the  splanohnici,  the  respiratory  oentre,  ero. 

other  linaa,  and  'Dt.  Feoktlstow  is 


altogether,  the  nati 

-ate.     It '    ■•-  - 


about  to  OOrq- 
......   _   -  new  direction 

which  he  does  not  indi- 


follows  snake  bitea  after  a  prolonged  period,  ai„ 
due,  not  to  any  direct  toxic  action,  but  to  the  morbid 
changes  which  have  been  set  up  in  vital  organ*. 
The  chronic  poisoning,  as  it  may  be  called,  fre- 
quently follows  doaea  of  smaller  amount  than  those, 
which  are  immediately  lethal. — Latiett. 


SPBCTRO-TBLWJRAPHT." 

SPECTnO-TELEGRAl'HY  ia  tha  naau  of  •> 
new  invention  by  Paul  la  Cour,  tha  Inventor 
of  tha  phonic  wheel  and  it*  synchronism  for  multi- 
plex telegraphy.    Theins ' 

tbl  Copenhagen  Induttrii 


i,  and  tha  in- 


dention, which  is  patented,  is  based  upon  unite  s> 
new  principle.  It  may  be  used  for  several  pur- 
poses ;  but  I  shall  here  confine  myself  to  pointing 


antics!  nse  as  a  simple  means  of  coin 

from  lighthouse  to  ship,  and  cice  Dtrtd,. 

and  between  ahipa  themselves. 

It  is  well  known  that  sueh  a  signal  system  exists- 
bat  it  it  only  available  in  the  daytime.  The  firai 
idea  was  originated  in  England  in  1857 ;  it  waa 
taken  np  by  France,  and  afterwards  by  nearly  all 
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maritime  nations,  and  it  known  as  the  inter- 
national Hag  system.  Generally  apeak  ing,  the 
signals  are  not  meant  to  express  words  and  sen- 
tences by  spelling,  bnt  only  to  give  a  limited 
though  very  large  mluiljer  of  lentences,  whioh  are 
arranged  in  a  signal  book  (international  code  of 
signals).  It  has  the  advantage,  however,  that  each 
vessel  oaa  cany  a  signal  book  in  ita  own  language, 
and  two  abipa  of  different  national  itisa  are  thus 
enabled  to  correspond  without  uu  ierstanding  each 
Other's  language. 

The  signalling  is  accomplished  by  meant  of  IS 
Bagt  and  pennmK  i-u-h  .if  n-iii,  h  indicates  one  of 
the  letters  B.  <J,  I).  V,  Q,  H,  J,  K,  L,  II,  K,  P,  Q, 
R,  8,  T,  V,  W.      Of  these  are  then   formed   two, 


•nd  three  flag  signals  and  —  —  — L  of  the  four 
Sags  arc  intended  for  the  different  communica- 
tions, queries,  and  answers.  The  others  are  re- 
served at  ''distinguishing  signals"  for  ahipe, 
1,140  fot  man-of-war,  and  63,040  lor  trading  vessels 
Tba  large  extension  which  this  system  has 
attained  in  a  comparatively  short  period  la  a  proof 
of  iti  practical  arrangement;  still  it  has  one  dis- 
iteles*  at  night,  and 
day.  Thev, 
Ihnsredncedone 
ite  fina!  inetrno- 
ussitatea  in  doing 
«,  »  ds  ii  not  certain  mat  nis  ship  may  past  the 
lighthouse  in  the  day. 

lis  (Jour's  system  is  not  intended  to  supersede 
the  present  Bag  system  ;  but  to  supplement  it  in 
the  night.  This  invention  enables  ui  to  ntiliae  a 
corresponding  Meekl  narWaaa  at  night  by  means  of 
the  same  signal  book,  and  in  such  a  way  that 
the  night  doty  beoomes  as  simple  as  the  day  duty, 
and  even  possesses   certain   advantages  over  the 


of  this  mode  of  correspond 
half,  and  an  owner  wisbii 
tionato  his  captain  by  this 


Ii 

[■vWhen  we  observe  a  distant  white  light,  a  star, 
■or  the  light  from  a  lighthouse  through  a  prism  with 
'vertical  edge,  then  inch  a  light,  as  is  well  known, 
appears  as  a  horizontal  luminous  line,  consisting  of 
red,  orange,  ysliow,  green,  bine,  indigo,  and  violet- 
coloured  rays.  Sir  Isaac  Newton  discovered  that 
this  was  owing  to  the  fact  that  the  white  light  in 
reality  is  a  combination  of  all  these  colours,  with 
their  infinitely  many  shades,  and  that  they  are  re- 
fracted differently  in  the  prism  and  thus  separated, 
while  they  can  again  be  combined  and  reproduce 
the  white  light. 

Instead  of  a  simple,  a  oomponnd  prism  may  be 
died.    The  latter 

thi" 


*■*■. 


t,  on  the  whole,  deflect  them  much  from 

iginal  direction,  and  such  a  prism  fixed  on 

telescope  (Fig.  1)  ia  specially  adapted  to  dissolve 


e  o 


the  in-going  light.  Whan  a  distant  iri!te  spot  of 
light  is  observed  through  this,  a  luminous  line 
(Pig.  2)  is  seen  in  the  field  of  the  telescope, 
■coWeif/rom  red  (o  vioUt. 

If  now  the  person  who  it  ,tndinj  the  light  signal 
is  capable  of  providing,  in  a  simple  manner,  that 
all  the  oolour  rays  are  not  emitted,  but  only  soms, 
e  entirely  removed,  it  can  be  ar- 


Morse  signal (Fig."fl).  This  is  exceedingly 

easy  to  decipher,  and  does  not  oven  require  colonr 
sense,  for  although  it  is  differently  coloured,  yet  it 


•  are  only  the  means  of  pro 
mal  sbaps),  and  tbe  signal  oi 
no,  even  tbe  colour  blind. 


s  made  by 


The  sending  instrnmsnt  ia  represented  di. 
graniatically  in  Fig.  4,  which  shows  a  horizontal 
section  of  the  instrument  (it  is  about  1ft.  high  and 
long  and  Bin.  wide),  together  with  the  rays  of  light 
on  their  road  to  tbe  horizon.  F  is  the  lamp,  S,  K 
ii  the  screen,  in  which  openings  are  cut  correspond 
ing  to  the  signals  to  be  — ' 


.ptning,  1 
broiigh   i 


through 

from  the  openi: 

lena  (0).     The  o 


be  refracted    and   .- 


ns,  L,  will,  after  passing 


coloured,  fan-shaped  rays  of  light,  r,  v.,  containing 
all  the  colours.  In  the  direction  of  the  distant 
observer,  i,  a  distinct  oolour  only  will  be  emitted 
from  the  opening,  1,  aay  orange  ;  from  the  opening, 
2,  there  will  also  bo  rays  emitted,  which  are  first 
made  parallel  by  the  lens,  and  afterwards  sprsad 
by  the  prism  in  the  fan-shape,  r,  f,.  of  which  a 
single  colour  only  strikes  i,  say  yMoar.  In  the 
same  way  tbe  opening,  3,  produces  the  fan-shape 
fj  <■.,  bnt  this  opening  being  wider,  <  will  receive 
several  kinds  offrtan  and  bin-  rays. 

To  the  naked  eye,  or  with  an  ordinary  telescope, 
the  light  which  issues  in  the  direction  i  will  give 
shades  of  colour  corresponding  to  a  mixture  of  the 
respective  colours;  bnt  if  tba  apectro-telegraphic 
telescope  is  used,  the  signal  appears  is  in  Fig.  .'I. 

When  the  sender  moves  the  screen,  S,  K,  in  the 
direction  indicated  by  the  arrow,  opening  3  will 
take  opening  2's  place,  opening  2  takes  l'a  place, 
ani  in  the  field  otitic  [■.:*. [■■.p.:  the  receiver  will 
alio  see  the  line  of  light,  3,  slide  smoothly  into  2's 
place,  die.,  so  that  the  signals  are  seen  to  glide 
through  the  field,  in  at  one  side  and  out  at  the 

To  perfect  the  present  system  of  signalling,  and 
use  La  Cuur'e  signals  at  night,  a  sending  instru- 
ment, with  the  18  perforated  metal  pieces,  together 
with  the  receiving  telescope,  is  only  required. 
Instead  of  hoisting  the  four  flags  in  the  daytime, 
signifying,  for  instance,  C,F,G,L,the  four  cor- 
responding pieces  of  metal  need  only  be  inserted 
in  tbe  sending  lantern,  and  made  to  move  backward 
and  forward  several  times,  so  that  the  receiver  had 
time  to  read  them. 

These  night  signals  are  in  some  respects  superior 
to  the  day  signals.  They  are,  for  example,  not 
diminished  by  distance,  as  their  size  only  depends 


hey 

ere  also  iudepenlr-o;  i.f  !!i-  In  .  .ij,,i,  of  the  wind, 
which  often  disturbs  the  flag  signals  by  making 

The  same  system  baa  been  tried  for  ordinary 
telegraphy,  by  passing  a  perforated  slip  (as  in  the 
Wheatatone's  transmitter!  through  the  sending 
instrument,  and  a  telegraphist  can  read  these  marks 
so  easily  tbst  the  telegraphing  can  be  performed 
Teed  as   with  the  ordinary  Morse 

obliterates  the  violet  and  blue  raya  of  light;  it  has, 
therefore,  been  supposed  by  some  that  spectre- 
telegraphy  would  fail  onier  these  oircumiUuoes. 
Tbis  is,  however,  not  so,  for  as  the  siguala  seem  to 
glide  through  tbe  whole  spectrum,  they  can  always 
lie  read  in  the  red.  yellow,  »nd  green,  even  if  they 
are  lost  in  the  violet  and  blue. 

This  principle  also  appears  to  be  applicable  in 
several  different  ways.  If  a  lighthouse  is  supplied 
with  a  sending  instrument,  in  whioh  the  first  letter 
or  letters  of  the  light's  name  are  placed,  tbe 
mariner  will  always  be  able  to  see  in  the  speotro- 
telegrapbio  telescope  what  light  it  it,  and  thus 
mistakes  and  loas  may  often  be  prevented. 

*"—    iur  does  not  need 


uijulbv,  bus  uy  une  ouij  <jl 

a  Axed  eignal  or  letter,  which  is   only 

middle  of  one's  telesoup.,  if  one  is  exactly  on  tbe 

right  track.     By  sperms  a  little  to  the  one  side  or 

the  other  the  letter  or  signal  will  appear  to  glide 

in  the  telescope  to  either  of    the  two  sides,  and  if 

the  ship  passes  entirely  ■ut   of   tbe  proper  course 

the  signal  disappear!  frjm   the  field  of  the  tele. 


i.  Another  advantage  in  this  method  is  that 
the' light  from  tbe  harbour  lantern  b  Texjeaeiij 
distinguished  from  all  other  lights,  tar  these  litter 
appear  in  tbe  telescope  aa  a  cunt  innoo*  light  fras 
red  to  violet,  whereas   tbe  former  give*  its  ova 

Finally,  ships  might  be  supplied  with  a  feud 
ntern  of  this  kind,  which  throws  light  forward. 
and  obliquely  to  the  sides.  Two  ehipe  going  a 
opposite  directions  will  thus  In  their  telescopes  in. 
mediately  see  whether  their  course  lies  to  tie  ttsr- 
1  or  port  of  each  other,  and  also  whether  tbrj 
...  in  the  act  of  altering  their  helms,  for  Uk 
letters  in  tbe  telescope  will  then  appear  to  giids  to 
side  or  tbe  other. 


THE   LUGO    MOTOR.' 


ing    the 


vital 


tbods  by  wUch 
iSred.y 


that  "the  motion  hs- 

ween  two  poles  and  two  dissimilar  wire*  (helices) 
i  an  instance  where  several  pawera  combine  tj 
roduee  an  effect."  It  is  upon  this  principle  list 
)r.  Orazio  Lugo,  of  this  eity,  has  eoastrtuttd  u 
Jeotrio  motor  whioh  embodies  a  novel  prhuiplt 
whioh  seems  destined  to  a  wide  application. 
The  new  motor  of  Dr.  Lugo  is  constructed  so  u 
t  utilise  the  maximum  effects  found  in  plieh; 
loving  solenoids  in  proximity  to  fixed  eoleuoidsb; 

minium  number  of  lines  of  magnetic  forest  it 
it  in  the  passage  of  each  armature  bobbin  put 
ich  field-magnet  bobbin,    and    these   effects  ii 


•ade 

ation  of  such  succ 
to  utilising  these  e: 
of  the  solenoids  th< 
of  these  solenoid) 
ployed. 

By  creating 


that  there  is  a  continued  spoil- 
?ssive  etfeota  ;  and,  in  addiun 
Eecte,  due  to  a  specified  relative 
■mseivee,  the   combined  cffecti 


field    bo! 

through  once  in  tL 


of  the  bobbins,  both  of  tba  armature  and  fie!*- 
magnets,  being  allowed  to  rest  magnetically  by 
being  cut  out  of  circuit  during  a  fraction  of  eui 
revolution  of  the  armature,  the  era  effects  of 
F'.noanlt  currents  are  said  to  be  largely  avoiisd. 
The  motor,  which  is  of  very  simple  conetraetioa, 
is  shown  in  perspective  in  Fig.  1  and  in  erosr- 
section  in  Fig.  2.  A*  will  be  seen,  it  consists  of  s 
series  of  bobbins  arranged  in  a  circle  to  the  Dnraber 

bobbins  attached  to  the  abaft  of  the  motor.  Alt 
tbe  bobbins  are  provided  with  cores  sod  abort  pole- 
pieces,  which  revolve  in  close  proximity  to  eact 
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lisbmant  of  which   he  is   manager  make*  largs 

Sutitie*  of  rough  bolt*  tor  itt  onuLiidtt 
■una  time  a  good  deal  of  tool  and  special  work 
is  dona,  for  whiob  finished  bolta  ud  mm  are 
iiMd.  besides  those  made  upon  screw  majihirtaa  for 
ifae  regular  work.  All  the  roUiog  mUte  fnniWuc, 
^onnd  iron  for  making  rough  bolt*  in  hit  WW  sr* 
furnished  by  bin  with  limit  fraafM,  bj  *"P™i 
if  whioh  all  iron  received  la  teetorl,  and,  if  tea 
•eriation  exceed*  the  limit,  rejected.     Tbii  limn 


falls  considerably  within  the  ei 

nddcd  toa  flat  thiaad  to  m>ka  it  Blurn,  »nd  all  Unlar 
Hipping  nnt*  to  be  used  on  man  bolu  arelsft  larrs 
igh  outside  to  aome  up  sharp  when  the  tut 

inred  in  the  sides  of  the)  thread*  le  standard. 

'Phi*  leaven  sufficient  difference  between  the  outside 

aeter  of  th*  tap*  and  the  largaat  admissible 

of  tho  rough  iron,  to  allow  for  aome  wear  upon 
the  former  before  the  fit  ia  affected  ;  and  holt* 
tapped  by  the  standard  hand  tap*,  whioh  ir*  Bead 
for  other  work,  and  are  of  standard  diameter  ost- 


iid*  Mwdluin  the  thread*,  will  fit  the  roest 
colt*  when  the  top*  of  the  thread*  are  Died  afl  a 
little  ;  »t  the  same  time,  nut*  tapped  for  the  moth 


purpose,  on*  of  whioh  is  ahowi 


I  Fig.  2,  with  > 


jn.  mi  ui  wuiuu  ia  anowii  at  rig.  t.  ■ 
r  detached  at  Fig.  3  (the  latter  fall 
They  are  ground  aoonratel;  to  shape  by  special 
applianoes,  after  hardening,  and  when  care  it  taken 
in  sharpening  them  to  preserve  the  original  angle 
of  the  top  face  (npon  which  all  the  grinding  ie 
done),  and  they  are  properly  set  in  tha  lathe,  Tory 
fair  result*  can  be  obtained  by  ruing  them  in  this 
way. 
i.  method  by  whioh  greater  acauraoy  csn  be 
'  is  by  changing  the  flat  contact  snrfaoe*  of 


iread  directly,  in  the 
i*  very  evident,  how- 
-,  that  the  reading  of  the  micrometer  screw, 
wnan  need  in  this  way,  will  bear  no  definite  rela- 
tion to  the  normal  size  of  the  tap,  but,  neverthe- 
less, it  is  plain  that  the  raiding  will  be  the  same 
npon  two  screw*  whioh  are  just  alike  in  every 
respect,  and  it  is  npon  this  latter  fact  that  the 
vain*  of  the  method  depends.  Having  a  sorew,  or 
standard  screw  ping  gauge,  such  as  is  shown  in 
Fjgs.  o  and  6,  tha  caliper  having  tha  little  spheres 
can  be  adjusted  until  they  will  just  pass  easily 
through  between  the  threads  and  the  reading  of 
micrometer  noted ;  then  the  tap  whioh  ia  to  be 
made  can  be  chased  until  the  sphere*  will  pas* 
through  its  threads  in  th*  same  manner  and  at  the 
same  reading;  it  is  than  evident  that,  if  the  thread 
ia  of  precisely  the  same  shape,  the  two  screws  (th* 
plug  and  the  tap)  are  of  the  same  size.  It  will  be 
noticed  that  the  engraver  has  apparently  taken 
considerable  pains  to  avoid  representing  tha  spheres 
M  such,  but  the  Idea  will  be  understood,  neverthe- 
less. This  method  of  measuring  also  originated  at 
th*  Pratt  and  Whitney  Co.  a,  I  believe.  Of  course, 
any  screw  may  be  taken  as  a  standard,  and  aeonr- 
"        reproduced  in  this   way, 


U. 


i.  standard  is  ai 


am,  ana  naour- 

t  if  th*  actual 


equipped   for   f 


urate   production.      Suoh 


plugs  as  shown  in  Figs.  5  and  6  are  furnished  by 
th*  makers,  accurately  ground  in  the  threads  to  the 
exact  sice  and  pitch  after  hardening,  and  where 


In  connection  with  them  are  used  the  sorew 
thread  receivers,  Fig.  7.  These  are  made  of  a  flat 
piece  of  steel,  having  *  threaded  hole  through  it, 
and  out  Open,  a*  shown.  Two  pins  ereput through 
it,  extending  from  one  aide  to  the  other,  one  each 
side  of  toe  hole ;  the  objeot  of  the  pins  being  to 
bring  the  two  sides  of  the  gauge  into  proper  rela 
tion  with  each  other  after  hardening,  and  to  keei 
them  an  in  use.  Then  out  towards  the  end  then 
are  two  screws,  by  one  of  which  the  gauge  oan  hi 
drawn  together  and  made  smaller,  while  by  thi 
other  the  opposite  effect  oan   be  produced.      By 


tan*  of  these  sorew*  the  gang*  can  be  adjusted 

accurately  fit  it*  corresponding  plug  gauge,  and 
Ban  than  be  need  to  gang*  taps  or  screws. 

No  matter  what  method  of  ganging  may  be 
adopted,  it  ia,  of  course,  of  vital  importance  that 
the  tool  should  be  of  the  proper  shape,  and  accu- 
rately set  in  the  lathe,  with  its  oentre  line  st  right 
angles  to  the  centre  line  of  the  tap,  and  with  it* 
top  face  lying  in  a  line  radiating  from  the  oentre — 

it  necessarily  level  with  it. 

It  Is  important  to  see  to  it  that  In  finishing  the 

threads  the  tool  has  not  becoms  dulled  on  the  point 

ly  appreciable  extent,  especially  if  "     " 


led  until  the  point  of  the  tool  touches 
(■art  of  the  tap  which  has  been  turned  to  the 

of  the  bottom  of  the  thread,  the  size  in  the 

threads  will  be  too  small,  by  an  amount  juat  equal 
to  twiaa  th*  amount  whioh  baa  been  worn  from 
tha  point  of  the  tool.  It  is  better,  on  this  account, 
the  accurately  ground  cutter  for  finishing 
ud  for  all  bnt  a  few  finishing  outs  to  use 
in  ordinary  tool  ground  by  band,  or  another 
f  cutter  furnished  by  the  makers  for  the 
tool,  Fig.  2,  whioh  has  several  cutting  teeth  like  a 
chaser,  but  is  not  ground  to  (hep*  after  hardening. 
With  thi*  tha  thread*  can  be  roughed  out  much 
faster  than  with  a  single  tool. 

Usually  but  little  attention  need  be  paid  to  the 
outside  diameters  of  tops  when  made  in  thie  way, 
except  to  make  them  large  enough.  If  they  are 
iiade  somewhat  larger  than  the  normal  size,  the 
inly  apparent  difference  will  be  in  the  width  of 
.he  flat  at  the  top,  whioh  will  be  narrower.  The 
actual  size  of  the  thread  upon  the  sidel  will  be 
unaffected  by  it,  and,  indeed,  it  ia  preferable  nsnally 
to  make  taps  somewhat  larger  outside,  tha  effect 
of  whioh  ia  to  tap  the  Doles  so  as  to  leave  a  spaoe 
at  tha  top  of  tha  thread,  si  shown  by  Fig.  S,  pro- 
vided the  outside  diameter  of  the  sorew  is  kept  to 
1,  as  it  should  be  ;  and  this  spaoe  does  ~ " 


arm,  but  is  really  beneficial,  as  it  gives  room  for 
articles  of  dirt  to  lodg*  without  sjft-"—  ""  ■=* 
( the  sorew. 


i,  that  it  has  bean 


found  In  practise  to  extend  the  life  of  the  tap  to  i 
remarkable  degree,  because  the  chief  wear  upoi 
the  tap  comes  upon  the  extreme  points  0* 
threads,  and  if  left  large  enough  to  come  to  a 
point,  instead  of  being  flatted,  the  points 
wear  off  to  that  extent  before  the  fit  of  the  holea 
tapped  by  it  will  be  affected,  provided  the  bolt* 
are  kept  to  standard  diameters  outside. 

Mr.  Chas.  A.  Bauer  has  applied  this  to  another 
important  feature  of  this  standard  screw  probler- 
— i.e.,  the  reduction  to  standard  of  finished  an 
rough  bolt*  in  th*  tame  shop,  and  nuking  thai 


iterohejj  (feeble 


•  other.    The  (•tab- 


bolts  will  fit  those  whioh  are  turned  and  chaasd  in 
■he  lithe,  or  msde  in  the  screw  machine.  In  short, 
tha  whole  system  is  redooed  to  a  uniform  standard, 
ad  yet  allowance  is  mad*  for  the  unavoidable 
ariation  in  sise  of  rough  iron. 
Hand  tape  are  usually  made  standard  sise,  sao 
ie  character  of  the  fit  of  th*  screw*  determined 
y  varying  tha  sise  of  the  screw* ;  bnt  meriiiae 
ipa  ar*  ordinarily  made  somewhat  above  standard 
ae,  to  allow  for  wear  of  tho  tap*,  and  fin  easy 
uts  of  the  nuts  ;  tha  excess  bain*;,  on  the  drnereat 
siies  of  tape,  from  two  to  ten  t honaandtha  of  an 
neb,  depending  also,  of  course,  upon  the  nhsrartrr 
of  the  work. 
No  fixed  rule  can  be  given  for  allowances  to  be 
ade  for  alteration  in  size  by  the  process  of 
irdening,  because  it  is  impossible  to  foretell 
.  JBi  what  a  piece  of  steel  will  do  when  hardened, 
ibont  the  best  that  oan  be  done  ia  to  select  sores 
good  brand  of  steel  suitable)  for  the  pmpcet  (it 
don't  pay  to  make  taps  of  poor  stool),  and  teeth, 
*  id  oat  what  it  ia  most  apt  to  do  under  gina 
ment  in  hardening  ;  then,  if  tha  same  steel  is 
aaed  all  th*  time,  and  it  is  given  tha  same  treat- 
ment, reasonably  uniform  behaviour  may  be  ex- 
pected, and  its  probable  variation  one  way  or  the 
-.her  allowed  for.  Forging  is  apt  to  make  tot 
isults  more  uncertain  than  if  the  steel  be  eat 
..■urn  an  annealed  bar,  and  turned  to  aixe  witboat 
forging,  and  a  tap  whiob  ha*  been  forged  ihooid 
be  thoroughly  annealed,  then  roughed  out,  sad 
finally  annealed  again,  to  take  out  all  strain*  put 
into  tha  mstel  by  the  hammering  before  it  ■ 
finished  ;  and  in  faot  whan  tho  greateat  accuracy 
it  size  and  pitch  is  desired,  it  i*  beat  to  annul 
ifter  roughing  in  all  oases,  whether  the  top  has 
—  forged  or  not. 


Food   Beform— One,    and    that  I 


and,  oor relatively,  th*  mental  and  n_»_  w_~.«. 

of  the  people,  is  that  which  baa  for  its  object  tea 

improvement  in  the  kind  and  tha  quality— La, 

lb*  purity  and  tha  dietetic  value — of  the  foodie 

imon  use.    In  this  matter,  aa  in  other  things, 

judioe  and  fashion  have  had  too  mnah  sway. 

take  only  one  example,   that  of    bread— kiv 

difficult  it  appear*  to  be  to  persuade  people  that, 

aa  the  whiteness   of  a  loaf  ia   increased,  ao,  son 

uanu  isitenutritivev*iu*diminiabed?Trten.egam, 

~tj>  the  ki-'  "*  *--J     "'u '    "' - 

noug  the  f 

th*  better  the  h 
where**,  in  faot,  bulk  ia  a  comparatively  un- 
important factor  in  the  question  of  aeonossir 
dietetic*.  We  have  before  us  the  last  published 
report  of  the  Bread  and  Food  Reform  League, 
whioh  we  oonmund  to  the  attention  of  all  who 
desire  to  assist  in  the  amelioration  of  the  lot  of 
the  struggling  poor.  Thi*  report  give*  an  en- 
couraging statement  of  the  progreae  of  the  more- 
meat  towards  awakening  a  more  extended  interest 
in  food  questions,  and  ita  promote™  are  worthy  of 
■11  praise  for  their  exertion*  in  diSoiing  informa- 
tion on  a  subject  whioh  lis*  at  the  very  root  of 
many  of  the  evils  whioh  afflict  tha  lower  strata  of 
society. — Lancet. 

THE  American  Statistical  Association  publishes 
some  interesting  figures  on  tha  amount  of  water- 
power  employed  ia  the  United  State*.  In  is*-' 
there  WM  a  total  water-power  equal  to  l,22j,3r? 
burse-  power  used  for  manufacturing;  purposes,  this 
being  So-9  per  cent,  of  tha  total  power  thus 
employed  in  the  State*.  The  annual  value  of 
the  water-power  thus  utilised  ia  net  down  at 
24,MO,000dol.  The  New  England  State*,  alon*  so* 
04-&  per  cent,  of  the  whole  water-power  of  the 
country,  and  altogether  th*  Atlantic  States  use 
i  over  three- fourths  of  tha  whole. 
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KBBUI^ffl  —  THI  OHABOT  OBSERVA- 
TORY— 1HI  "  OAKALS  "  IK  SABU- 
LOfBS  AKD  POINTS  —  FORM  8  OB 
UOHTNINO  —  VBGrBTABXAnTIBK  — 
OTJRVATTJRB  OF  IHAQI  BY  PRISM 
—  SBXTANT  Q/LABSBB  —  THTJnTDBR- 
STOBJfS  TBI  KITE  BALLOON  — 
IDBAS  — TKB  SOLAS  BOLIPBH  OB 
AUQTJ8T  7-OONVERTINQ  DKOLINA 
TIOJT  AHD  HOTJB  ANOLB  XBIO  AX.TI- 
TTJDB  AHD  AZIMUTH  — OAXOTJLA- 
TION  OB  THK  DBTAILS  OP  A  80LAB 
BQLIFBB  —  BA1M1TALL      AKD      BUN- 


- -      -    ---    — j-1    Astrouomioal    Society 

Srol.  XLIX.,  Put  I.)  ii  replete  with  intern t  for 
•  (Indent  of  the  phyiics!  structure  of  the 
universe,  containing,  as  it  does,  a  catalogue  of  do 
bwu  thin  7,840  nebula  whose  positions  on  the 
celestial  vault  have  been  determined  with  more  or 
Imi  eecuraoy.  Dr.  Dreyer.  to  whom  we  an  in- 
debted for  it*  compilation,  all  taken  the  catalogue 
of  the  late  Sir  John  Heraohel  as  the  baaii  of  hii 
new  one,  oorreotiag  it  by  the  observations  of 
d'Amet  and  others,  and  supplementing  it  by  the 
addition  of  the  new  nebula  discovered  by  d' Arrest, 
Marti,  Stephen,  Tempel  and  others.  Hothing  is 
much  more  instructi  ve  than  to  trace  the  growth  of 
oar  knowledge  of  the  mysterious  bodias  of  which 
Dr.  Drew  supplies  ao  extensive  ■  list.  Imagined 
at  first  (and,  u  we  now  know,  in  many  esses  cor- 
rectly) to  be  muMi  of  incandescent  or  glowing  gss, 
the  resolution  of  a  considerable  number  of  them 
by  increased  optical  power  into  maasea  of  atari  too 
minnte  to  be  individually  discernible,  gave  riae  to 


port  that  the  eitent  and  usefulness  of  the  work 
the  inititntion  over  whioh  he  io  ablypreaidee  hare 
(offered  no  diminution.  It  ii  much  to  be  deplored 
that  that  admirable  form  of  patriotism  which 
prompt*  men  to  eitabliah  and  endow  men  institu 
tiona  aa  this,  for  the  free  acientifio  education  ol 
their  countrymen  at  large,  doea  not  extend  to  thil 
country.  One  reaaon,  I  gravely  fear,  why  English 
men  are  ahy  of  spending  their  substance  to  ac 
laudable  an  end  ii  the  manner  in  which  astronomy 
baa  been  need  for  the  purest  oadging  purposes  by 
the  Ring  ao  intent  on  their  research  for  endow- 
ment at  Brompton  and  elaawhere. 

Speaking,  by  the  way,  above  of  the  great  Lick 
Telescope  suggests  to  me  to  remark  that  I  learn 
from  an  unimpeachable  lource  that  Han,  whan 
examined  with  that  inatrument  in  the  pure  atmi 
sphere  of  Honnt  Hamilton,  doea  not  exhibit  tt 
"Canala"of  whioh  we  have  heard  ao  much  aim 
their  discovery  (?)  hy  Sohieparelli ;  In  faot,  I  am 


snot    informed  that  one  of  the  moat  skilful  p 


during  its  recent  opposition.  « imiles  at  the  idea  of 
oanali,"  and,  in  short,  regards  them  as  a  species  c" 
ersographloal  Mrs.  Harris. 

The  Idea  suggested  by  Mr.  Rendell  in  lette 
SM74  (p.  522)  ha*  already  been  carried  out  by  Mi 
A.  J.  Knox,  in  the  frontispiece  to  his  capital  lilt!  _ 
book  on  the  "  Differential  Calculus,"  whioh 
Macmillan*  publish. 

I  am  not  concerned 


imstely  n 
plea  of  ab 


if  that  a  simple  i 
MM  and  of  msgniEe  " 

it)  revealing  all  neb u]  .     .  r___ 

aggregation  and  compression.  In  fact, 
may  call  the  treatlaee  on  the  picturesque  in  astro- 
nomy of  the  immediately  preceding  generation,  all 
irresolvable  nab  alas  ware  held  to  he  so  from  their 
practically  infinite  distance,  and  speculations  more 
poetical  than  rigidly  scientific  were  indulged 
in  aa  to  the  probability  of  their  being  systems  of 
inns  like  those  whioh  spangle  our  night  sky, 
reduced  to  the  semblance  of  vaporous  films  by  the 
appalling  distance  whioh  separates  them  from  us. 
The  first  shock  that  thia  hypothetic  received  was 
administered  by  the  discovery  ia  1864  (by  him  who 
Is  facile  princtpi  among  British  speotroeoopist*, 
Dr.  Huggine)  that  the  nebula  H.  4874  really  gave 
a  gaseous  spectrum  of  three  bright  lines.  Since 
then  I  need  not  say  that  the  spectrosoope  hse 
shown  the  same  thing  to  be  true  of  numerous 
Other  nebulas,  including  one  at  least,  whioh,  it  was 
imagined,  showed  signs  of  resolvability  in  Lord 
Bosse's  giant  reflector  ;  and  it  is  now,  of  course, 
quite  familiar  to  astronomers  that  matter  in  all 
stages  of  aggregation  and  relative  age  ia  visible  in 
■pace,  from  the  filmy  streak  of  glowing  vapour, 
through  nebulous  stars,  to  those  in  the  intensely 
incandescent  condition  of  Sirius,  and  so,  through 
our  own  sun,  and  Jupiter,  down  to  the  ooolad 
earth  and  that  dead  world  the  Moon,  Perhaps 
nothing  more  curio ua  has  been  effected  by  celestial 
photography  than  the  rendering  visible  nebulous 
s  which    human  vision,  aided  by  the  tele- 


did    i ,     _ 

delineates    in    letter   23080 

of    lightning.     The   forms    assumed    .._      

indefinitely  variou«;  bnt  of  the  hundreds  of  flashea 
that  I  have  myself  observed,  I  have  never  seen  one 
exhibiting  snob  a  oontinnous  series  of  serrations  or 
forks  as  artist*  love  to  depict.  The  photograph,  of 
whioh  a  copy  appears  on  p.  669  of  Vol.  XLIIL  of 
the  Esulish  Mechanic,  showl  one  or  two  much 
more  common  forms  of  lightning.  And  ia  connec- 
tion with  this  I  cannot  oonoeive  what  Mr.  Urqu- 
hert  la  driving  at  in  letter  29093,  on  p.  526.  I  am 
wholly  unaware  that  anyone  has  ever  predicated  of 
lightning  flashes  that  they  "can  be,  practically 
•peaking,  parallel  either  vertically  ■  or  otherwise. 
If  your  correspondent  will  ask  some  friend  who 
owns  an  ordinary  cylinder  or  plate  electrical 
machine  to  turn  it  in  the  dark  while  he  presents 
his  knuckle  to  the  ball  of  the  prime  conductor,  he 
will  notioe  that  the  discharge  will  take  the  form  of 
a  stout  straight,  and  oontinnous  thread  of  bine 
light  when  his  knuckle  is  pretty  close  to  the  ball. 
As,  however,  be  withdraws  hie  knuckle,  the  spark 
will  cease  to  be  continuous,  and  will  strike  across 
at  intervals,  the  resistance  of  the  air  to  the  disrup- 
tive discharge  and  the  motes  floating  in  the  atmo- 
sphere converting  the  straight  line  of  light  into  a 
ainuous  or  ramified  one.  It  Is  a  similar  discharge 
from  a  cloud  to  the  earth,  from  the  earth  to  a 
cloud,  or  between  two  clouds  at  a  sufficient  distance 
whieh  constitutes  "chain" — as  contradistinguished 
from  "sheet "  lightning.  As  for  the  question  whioh 


«,  has  so  far  failed  tc 


.    ,  i  to  deteot.  Naturally,  among 

the  early   discoveries    made    with   the   big   Lick 

™  '    cepc.  some  new  nebulas  ooonpy  a  prominent 

.    I  learn,  by  the  way,  that  in  that  mighty 


Although  Mr.  BurckhsSier  has  been  deprived  of 
the  services  of  his  colleague,  Mr,  Chas.  B.  Hill,  at 
the  Cbabot  Obiervatory  in  California,  by  the 
transfer  of  that  gentleman  to  the  Observatory  on 
Mount  BumlUia,  it  would  yet  appear  from  bit  re- 


if  course  they  are  absolutely  trust- 
worthy. Premising  that  lightning  does  not,  as 
Mr.  U.  seems  to  oonoeive,  travel  like  water  through 
a  pipe,  I  may  say  that  so  enormous  ia  its  velocity 
that  it  to  all  intents  and  purposes  ie  present  at  the 
same  absolute  instant  in  every  part  from  and  to 
end  of  the  visible  Bash,  and  hence  the  photographic 
plate  must  reproduce  it*  aspect  accurately.  If  some 
ysari  ago,  with  the  comparatively  insensitive  plates 
then  in  use,  Mr.  Mnybridge  could  photograph  a 
galloping  horse,  a  jumping  man,  4c,  a  fortiori, 
with  the  extraordinarily  rapid  plates  now  em- 
ployed, a  streak  of  light  unchangeable  inform  and 
uirsclion  durino-  ia  brief  period  of  vitibUtiy  matt 
be  socuretely  depicted.  Messrs.  William!  and 
Urqohart  should  both  procure  the  Report  of  the 
Thunderstorm  Committee  of  the  Royal  Meteoro- 
logical Society,  and  itudy  it  for  themselves. 

I  should  like  to  say,  in  connection  with  letter 
29095  (p.  626),  that  the  overwhelming  proportion 
of  people  oars  leas  than  nothing  whether  Dr. 
Richardson  chooses  to  graze  like  an  ox,  or  the 
lnnetio  king  whose  history  is  to  be  found  in 
Daniel  iv.  S3,  or  whether  he  eats  raw  beefsteak 
three  times  a  day.  If  he  finds  a  diet  of  lentils  and 
turnip-tops  agree  with  him,  in  heaven's  nsme  let 
him  adhere  to  it.  Possibly,  with  the  occasional 
aid  ot  a  little  ginger  (as  a  striotly  vegetable  cor- 
rective of  eo  flatulent  a  form  of  nourishment),  he 
may  be  able  to  get  on  with  it.  Bat  do  not  let  him 
attempt  to  ram  this  nonsense  down  other  people's 
throats,  Bvary  man  has  a  distinct  right  to  his  own 
opinion,  and  no  one  may  say  him  nay  in  his  con- 
scientious endeavours  so  act  up  to  it ;  but  I  do 
protest  against  the  behaviour  of  the  vegetarians, 
teetotalers,  anti-vaeeinators,  homceopathiaU,  and 
other  fanatics  in  thia  and  cognate  matters.  All 
the  world  is  wrong,  and  they  alone  are  right.  The 
Temple  of  the  Lord  are  they,  and  outside  of  their 
pale  there  is  certainly  no  temporal  salvation,  even 
if  it  be  vouchsafed  in  eternity,  to  those  who  pre- 
sume to  differ  from  them.  You  must  swallow  the 
whole  hog,    earl    in  hi*  tail    and    all,   as    poor 


Dickens    said,  or  you    are     i 

"W.  J.R.'i"  argument  about  the  giant  and  tsa 
dwarf  is  simply  irrelevant,  aa  he  would  eee  had  as 
but  the  veriest  inkling  of  oomperative  aastaaj. 
Pood,  aa  I  have  before  pointed  out  in  then 
columns,  depends  largely  upon  climate  ;  a*  we  assy 
learn  from  the  bears,  whioh  are  frugivotgsa  k 
tropical  climates,  omnivorous  in  tampers!*  oast, 
and  exclusively  earnivoroosj  in  the  Arable  sad 
Antarctic  regions.  Human  life  may  be  sastaaud 
on  dates  and  banana*  with  the  thennomstsr  si  if 
in  the  shade ;  but  I  should  be  ouriou*  to  ban 
daring  how  many  days  —  nay,  hoar  sassy 
hour*— a  man  would  be  able  to  sustain  lib 
upon  a  purely  vegetable  diet  is  '-,:Tss 
81°  north  1  Mankind  in  general  have  food 
experimentally  that  a  mixed  diet  supplies  Detri- 
ment in  a  comparatively  concentrate*!  lora,ud 
one  easy  of  assimilation.  Granted  that  ■  sluuRiw- 
honse  presents  an  unpleaaing  epsotacle,  people  sn 
not  (at  all  event*,  I  am  not)  in  the  habit  of  viaitinr 
such  planes,  A  great  deal  that  is  repulsive  sntsrs 
more  or  less  remotely  into  all  era  eat.  I  have  ass* 
reaaon  to  believe  that  when  a  c—spcol  1*  empesa) 
here,  that  my  gardener  utilises  its-  contents  for  si 
vegetables ;  but  I  do  not  stroll  into  the  kitasaa 
garden  to  inspect  the  operation.  "  F  — 'Tin  aiinh* 
might  forswear  cabbages  and  ouoombexa  foreva 
after  witnessing  such  a  proaaaa  of  manuring  thssL 
Perhaps  "  W.  J.  R,"  will  kindly  f  umiih  year 
readers  with  some  statistics  to  support  his  rstnaiss 
ing  assertion  that  "  some  nine-tan  the  of  the  erode"! 
inhabitants  have  been,  are,  and  seem  likejv  s> 
remain  non-flesh-eaters.  "  Yon  may  as  wall,  ssj 
schoolboys,  "tell  a  good  one  while  you  are  sbsst 
It  I  "  How  many  ot  the  286  million*  of  Hiinijisnsj 
— to  begin  with — are  vegetarians  ?  The  Hiatal 
are,  we  know;  but  how  many  of  the  450,000,04) 
Chinese  oonfine  themsslvee  to  a  vegetable  dist? 
Why,  they  prefer  eating  rata,  mice,  and  slags  to 
doing  so.  Again,  how  many  of  the  81,000,00) 
inhabitants  of  the  United  States  abstain  fnn 
flesh-meat  ?  Of  the  savage  and  cannibal  tribss  of 
Africa  ?  Of  the  fish-eaters  of  Polynesia  7— sad  ■ 
on.  Man  seems,  ao  initio,  to  have  been  oarnivorosi. 
At  all  events,  the  Cave    men  who  were  axitmv 

erary  in   England  with  the  hippopotamus,  can 
sr,  and  reindeer  60,000  to  100,000  years  ago  evn 
suoh  epicures  that  they  cracked  tha  bones  of  tht 
animals  they  ate  to  extract  the  marrow  1     Lctiai 
the  study  of  the   oonolndins;  clsossof 
it  Romans  xiv.  to  "  W.  J.  R,"  and  assort 
conclusion,  that  Dr.    Hiobardsoo  isbysa 

inoh  a  burning  and  shining  light  hi  t** 

scientific  world  that  his  dicta  ais—  or  will  b»  • 
accepted  without  cavil  by  those  beet  qualified^ 


'°bS 


seeming    eurvstnr*   of    the    image  of  it 
'-bar.  referred  to  bv   '•  M.   O.    H  "  i„  Un 


window-bar,  referred  to 
29091,  p.  525,  is  a  q  nasi- porapeo  live  effect,  haviu 
its  origin  in  the  approximately  apherical  outline  oi 
the  eye,  and  the  oonaequent  direction  in  whim  ua 
lateral  rays  coming  from  points  ao  far  to  the  risk 
and  left  of  its  axis  enter  it.  With  regard  to  tht 
second  question  pat  in  the  letter  to  whieh  1  in 
referring,  I  cannot  See  that  any  practical  advss- 
tage  would  arise  from  suppressing  the  upper  « 
unsilvered  half  of  the  horixon  glass  in  thesextatt 
—always  supposing  that  its  surfaces  are  parallel 
In  fact,  as  the  rays  of  light  must  pass  throngs,  isr 
thickness  of  the  glass  twice,  before  and  after  nfiss- 
tion,  from  the  lilvered  portion,  the  praservatkaef 
"■-*  "—  for  ths  purpose  of  viewing  ohissh 
ough  it  would  rather  tend  to  acceracy, 
by  equalising  the  conditions  under  which  the  Is* 
images  are  viewed.  Thirdly,  I  think  that  blaokessd 
Index  and  horiion  glssssa  might  be  useful  fet 
observation,  but  I  greatly  doubt  tbsk 
utility  for  any  other  purpose ;  and  fourthly, 
while  silvered  glass  or  apeoulom  renseloa 
might,  under  certain  circumstance*,  be  raissr 
iupsrior  to  the  existing  forma,  the  tandtrasa 
if  the  film,  and  the  liability  of  speoulum  metal  D 
tarnish  would  constitute  serious  defects  in  kastn- 
designsd  to  be  used  in  all  weathers,  asd  tc 

la  good  deal  of  rooghiah    usage.     FinsllT,  I 

do  not  believe  that  it  would  be  puaible  to  mass 
mirrors  interchangeable  on  a  aextaut  withoat 
repeating  every  single  adjustment  d*  annua  sees 
-'  u  on  whioh  toe  inauument  was  employed, 
afraid  that  Comet  Sawertbalis  by  tha  ths* 
hopelessly  beyond  the  power  of  the  Stin.  taisscevt 
ot14  Omicrou  (query  6UU98,  p.  632);  but  as  fares 
its  position  is  concerned,  it  will  be  lo-sigot 
--)  proximately  at  the  right  angle  of  a  right-anfisi 
isngle,  which  it  will  form  with  a  and  a  Cassiopeia 
.enoe  it  will  travel  toward*  the  west  with  a  slight 
mtherly  tendency,  and  on  the  29th  will  be  a  link 
ore  than  1°  south  of  a  Casaiopeise,  and  so  on. 
In  reply  to  «  P.  R.  3.  B."  (query  66104,  p.  U2), 
our  knowledge  of  tha  cause,  or  sense*,  ofts.ni- 
derstorme  is  in  a  very  inchoate  stage  indeed,  1 
have  myself  noted  (though  I  do  not  remember  ever 
to  have  seen  il  mentioned)  that  high  wind  is  almost 
Invariably  followed  by  more  or  less  sleetiiad 
atmospheric  disturbance.  Thia  I  bars  alwaa 
attributed  to  ths  friction  between  tha  earth  erf 
the  sir  moving  so  rapidly  in  maisaml  with  it.   If 
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■diffsrenc*  of  opinion.  Th*  division  seems  to  oconr 
when  tba  term  is  extended,  bo  ai  to  include  and 
explain  certain  geometrical  forma  otherwise 
anomalous.  Thm,  if  C,  =  0  and  C.  =  0  represent 
two  circles  which  intersect,  it  ii  a  general  law  that 
O,    —  X  C,   ■   0  represent*  a  cirole  through  thi 

ban  \  =  _   _ , 

line,  which  i*  thought  ._ 
an  infill  it*  radius.  Those  who  cavil  at  th* 
mathematical  doctrine  of  infinity,  draw  th*  line  at 
the  Dog  Star  or  the  Milky  Way.  Of  couth,  a  circle 
•with  it*  centre  at  inch  an  enormous  distance  would 
correspond  approximately  with  ita  tangent  for  a 
■considerable  distance  (bnt  would  mathematically 
coincide  only  in  s  point).  Bnt  this  haa  nothing 
whatever  to  do  with  "infinity."  The  notion  of 
infinity  doe*  not  express  facta,  bat  only  certain 
condition!  of  thought.  We  ley  a  straight  line  ia  a 
circle  with  it*  radius  at  infinity,  when  thinking  of 
i  straight  line  under  certain  conditions,  as  one  of  a 
family  of  intersecting  circles  and  of  parallel 
straight  lines,  as  meeting  at  infinity  when  con- 
sidering th*  relation  between  straight  lines  and 
their  points  of  internet  ion,  But  it  ii  obvious  that 
at  "  infinity "  (not  an  enormous  distance  be  it 
noticed)  onr  notation  breaks  down.  We  can  form 
aio  conception  of  a  .straight  line  at  infinity,  for  we 
have  no  means  of  distinguishing  ita  extremities. 
Ii  I  bo  the  length  of  the  line,  however  great  /  may 
be,  land  x  -t  i  only  denote  coincident  points  in 
thought  when  i  is  infinite.  In  fact,  there  ia  than 
Do  more  difference  between  x  and  x  +  I  than 
there  is  between  "  Eternity  "  and  "  for  aver  and  a 
day,"  Vernon  B.  Sell. 

ADJUSTMENT     OP    BABOMBTBBS. 

[28126.]— iKyi 


ig  the  adjustmi_.   __ 

igbt  in  his  method  of  adjustment, 
--    — talnly    -J-; 

,  when  purchased 
tablishmcnt,  are  sat  by  a  standard 
mercury  column  by  the  seller  which  corresponds 
with  the  difference  between  his  level  and  sea-level. 
Hut  Fitzroy  barometers  are  usually  put  together  in 
lather  a  haphazard  fashion,  and  very  rarely  corre- 
spond exactly  with  any  glass.  And  the  old  dial 
glasses  are  even  worse ;  su  that  if  "  8."  measures 
the  height  of  his  column  between  the  top  of  the 
mercury  in  the  short  leg  and  the  top  of  tha  mer- 
cury in  the  long  leg,  and  sets  his  pointer  to  corre- 
spond, he  can  then  snap  his  fingers  at  the  local 
{glasses,  secure  in  the  knowledge  that  his  glass  is, 
in  all  probability,  more  correct  than  any  of  them. 
To  gat  at  the  height  of  his  glaaa  at  s«a-l«vel  "  9." 
-will  hav*  to  add  Jin.  for  every  100ft.  he  is  above 
the  sea-level.  Nltram  P.  T. 

[29127.]— THE  barometer (29102)  falls  (speaking 
generally)  une-teuth  of  an  inch  for  every  100ft,  it 
is  above  mean  sea  level.  The  simplest  way  for 
che  querist  wool!  b*  to  get  someone  in  his  niigh- 
oourhood,  having  a  standard  barometer,  to  give 
hftn  th*  correct  weight  of  the  column  after  the 
necessary  connection  for  altitude  has  been  made. 
F.B.Met.Soo. 


[29128.]-lF  "  8."  wcr.  on,  or  near,  th*  s*a  level 
and  the  temperature  BO*  Fabr.  when  he  adjusted 
liia  barometer,  it  would  be  practically  correct.  The 
barometer  alone  cannot  foretell  th*  weather ;  It 
merely  indioat**  certain  facta — via.,  the  rise  and 
fall  of  atmospheric  pressure,  and  by   taking  these 


>n  along  1 
the  direction  of  the  wim 


the  a 


weather  will  probably  be  during  the 
few  hours.    The  custom  of  having  the  words 


on  the  scale  is  both  misleading  and  nnsci 
barometer  will  give  correct  readings  in  difiorent 
district*  ao  long  as  the  elevation  above  th*  asa  is 
the  same,  and  a  small  allowance  be  made  for  tem- 
perature. If  the  elevation  be  different,  we  must 
add  an  inch  to  the  reading  far  ev«ry  thousand  fast 
above  the  sea-level.  Stephen  Stepton. 

BALLOONING. 

[29139.]— WILL  you  pleas*  allow  roe  to  register 
any  protest  against  "  Common  Senses  "    (p.   647) 

thm  ?  It  is  unfortunate  that  he  is  not  the  only  one 
■who  has  ventilated  this  fallacy.  Th*  Duke  of 
Argyll,  in  "The  Keigu  of  Law,  considers  it  not 
only  an  indispensable,  but  Ikt  principal,  facial  for 
producing  Sight. 

In  my  humble  judgment  it  is  far  otherwise,  and 
although  I  would  not  advocate  further  attempts  in 
the  direction  of  steering,  or  attempting  to  steer, 
balloons,  yot  I  think  it  possible  that  the  flying 
machine  will  be  dependant  ou  gas  to  carry  some  <3 
its  weight,  la  my  opinion  tie  failures  which 
leave  attended  tb*  attempts  to  ateer  balloons  are 
tit  retalu  rnthur  of  bad  management  of  the  con- 


trolling apparatus  than  of  the  fact  of  th*  ballot 
being  lighter  than  the  air  it  displaces,  the  gener 
plan  being  to  attach  tha  screw,  fan,  or  what  not  i 
the  oar  instead  of  to  the  body  of  the  balloon,  whi 


endou* 


and  i 


.__.,  the  place  where  the  apparatus  would1 
produce  the  best  results.  When  placed  on  the  car, 
suspended  aa  this  is  by  ropes,  the  effect,  except  in 
the  calmest  weather,  is  completely  neutralised  by 
th*  greater  force  exerted  by  tba  wind  ou  the  sur- 
face of  the  balloon  above.  In  fact,  it  is  about  aa 
Banaibla  aa  putting  th*  motive  power  and  screw  of 
a  ship  into  a  bucket,  banging  it  by  a  rope  a  fathom 
or  two  under  the  vessel,  and  expecting  the  ship  to 
behav*    as    well   as   if   she  were  under  ordinary 

"  Common  Sense's  "  comparison  of  the  stone  and 
feather  shows  he  haa  forgotten  that  each  is  heavier 
than  the  air  it  displaces,  the  difference  between 
them  being  simply  that  the  weight  of  the  feather 
is  distributed  over  a  very  large  ares.  Hence  it 
falls  more  slowly  than  the  stone,  and  its  large  sur- 
face allows  the  wind  to  play  tricks  with  it  (which 
it  would  do  with  tha  atone  if  that  could  be  beaten 


machine,  and  the  power  applied  is  strong  enough 

caprices  of  the  wind,  which  our  friend  "  Simplex" 
seems  to  fear  so  much. 

My  own  notion  of  th*  flying  machine  is  that  it 
will  be,  both  aa  regards  the  principle  of  its  flight— 
which  ia  simplicity  itself — and  in  form,  very  much 
like  a  bird.  The  only  rsally  serious  obstacle  I  can 
see  is  the  chance  of  getting  a  motor  very  light  and 
capable  of  exerting  great  power.  As  to  thin,  I  see 
there  ia  a  ray  of  hope  in  the  Scientific  News  this 
week,  but  it  may  be  nothing  more — it  is  American, 

W.  J.  o. 

BALDWIN'S  PARACHUTE. 
[29180.]  —  Mn-ll  misapprehension  has  been 
caused  by  newspaper  reports  of  Baldwin's  feat  aa 
to  the  distance  traversed  before  opening  out. 
When  the  balloon  rise*  with  Baldwin,  it  certainly 
attains  an  upward  velocity  of  8ft.  per  second. 
When  Baldwin  "lets  go"  this  upward  motion  of 
th*  balloon  is  vary  much  increased,  and  during  the 

probably  rise    100ft.    Baldwin's    upward  motion 
"  by  gravitation,  which  would 


objeot.got  out  his  clothes  to  dr*«i.  He  sat  on  tt 
coat,  and  was  about  to  put  on  his  shirt  wketai 
felt  something  sting  him  on  tha  back.  B*  tsraat 
round,  and  to  his  horror  found  a  snake  on  the  M 
behind  him,  which  be  is  said  to  bava  reedgniaed  it 
tha  cobra  he  had  wounded  that  morning.  Hi 
immediately  Bought  medical  relief,  and  all  amaaof 
remedies  wer*  applied,  but  to  no  effect,  and  he  di*j 
in  the  evening,  leaving  a  widow  and  an  infant 
child,  for  whom  much  sympathy  ia  fait. 

"  Kellaj-Bii"  writes  to  a  Bombay  paper :-ult*i 
commonly  believed  among  the  Hindoo*  mat  sat 
animal  is  mora  revengeful  than  the  cobra,  aad  ikat 
if  an  attempt  is  made  to  kill  it  and  it  aeeapss  it 
never  gives  itsalf  rest  until  it  haa  vrreakad  m 
vengeance  upon  ita  assailant.  This  ooaiictioaiB 
very  widely  shared  by  intelligent  people.  A 
particular  friend  of  mine,  now    holding  a  very 

B.L.,  used  solemnly  to  tell  me  that  this  craving  [or 
vengeance  on  the  part  of  oobraa  and  alligtlui  a 
not  a  mere  figment  of  the  fancy.  Takug  far 
granted  that  the  facts  about  Mr.  Fischers  ami. 
are  a*  they  are  stated  to  be,  will  any  of  jear 
scientific  readers  explain  whether  tber*  is  an 
truth  in  tha  popular  belief  that  oobraa  trace  at  all 
hazards  the  whereabouts  of  their  assailants,  sad  at 
nothing  until  they  have  revenged  th*  injury  sua 
or  intended  to  be  done  to  them  ?  I  am  aan  it- 
form  rd  that  failing  in  the  objtot  of  (heir  attetsst 
they  cease  to  live. 

Tbeiuperstitious  Hindoo  clings  to  the  tradition 
of  the  old  serpent  worship.  Hie  reverence  fortes 
dangerous  creeping  enemy  i*  still  unabated.  Afar 
dark  any  devout  parson  muat  not  callainsk.fi 


I  once  met  my  gardener  at  early  dawn  sitting  Dej- 
side  his  but.  He  said  be  waa  £ orced  to  quit  by  tba 
sacred  intruder  under  hie  sleeping  mat.  lf.ii 
stick,  searched  the  bedding,  and  therein  killed  a 


eoond,  a 


is  required   ..    _ 

of  32ft,  per  second,  falling  10ft.  This  give*  the 
appearance  of  great  distance  between  Baldwin  and 
the  balloon  when  the  parachute  expands  j  and  this 
distance  haa  been  magnified  into  hundreds  of  feet 
by  newspaper  writers.     Your  readers  will  now  see 


16ft.  before  the  parachute  ia  forcibly  opened  by 

The  mouth  of  the  collapsed  parachute,  when 
ascending  by  the  side  of  the  balloon,  is  open  to  the 
extent  of  about  2sq.ft.  At  10ft.  per  second  the 
upward  pressure  is  oi'er  21b.  per  square  foot.  This 
2>q.ft.  is  almost  momantirily  increased  to  2S4so..ft., 


Hereby  i 


.   ....  is  properly  utilised,  buoyancy  ia 
obtained  ;  and,  by  a  scientific  use  of  such  buoyenoy, 

after  careful  and  expensive  experiments. 

I  have  not  yet  measured  the  parachute,  and  have 
assumed  its  diameter  to  be  18ft.,  bnt  it  appears  to 
me  to  he  greater.  The  wind  was  very  light  this 
evening,  and  th*  form  of  the  parachute  wot  very 
perfect,  no  oscillation  taking  pit  — 


A  COBRA'S  REVENOE. 
[2913I.J— THE  death  of  Mr.  Andrew  Fisober.an 
emploje  of  the  Madras  Railway  Company  at  the 
Pennar  Bridg*  Work*  on  the  north-west  line  of 
the  railway,  under  most  distressing  circumstances, 
ia  reported.  He  was  employed  aa  a  driver  of 
bridge  engine*  at  the  Fanner  Works,  While  he 
was  seated  in  the  verandah  of  his  bungalow,  he 
observed  two  large  cobra*  on  the  barren  plain 
immediately  in  front  of  tho  house.  Arming  him- 
self with  a  atout  atick  be  proceeded  to  the  apot  and 
encountered  the  snakes.  He  succeeded  in  killing 
one  of  them,  while  the  other,  which  bad  been 
slightly  wot 


Hetl 


r  th* 


find 


day  he  prepared  to  go 


turned  to  bit  bungalow,  and  retted 

-™  J~.ty.     Later  in  tho 

rfc,  and  with  that 


•  cobra 


and  magic 

snake   is  allowed  to    escapi 

hasten  tha  victim'a  death  !     In  Bengal  the 

of  those  dying  by  snake-bite  axe  not  eremi 

the  Brahmins  say  it  is  only  a  three  days' 

nothing  more.    Tha  body,  fastened 


usual  practice,   Tit 
■  id   him  wc*M 

.1  therorpM 
cremate!,  u 


died  on  the  nearest  r 
I  was  watching  the  voyage  on  one  occasion,  what  i 

bier  went  to  the  bottom  in  a  very  rough  way. 

Very  long  ago  the  exoessive  number  of  lenua* 
bitten  in  their  own  houses  attracted  public  attat- 
tion,  and  raised  suspicion*  of  wife  murder  it  a 
ingenious  fashion.  It  was  said  by  the  polios  tsati 
man  wishing  to  get  rid  of  bis  partner  boefati 
lively  cobra  for  about  a  shilling  of  the  proTaanasal 
catchers,  and  deposited  the  deadly  reptile  is  da 
moat  likely  corner  of  their  hut— among  the  aft 

Sana  or  cooking  utensils.  Just  after  the  Kate; 
met  a  military  chaplain,  newly  arrived  free 
England,  who  astonished  me  with  an  account  of  i 
reeeut  snak*  adventure.  He  had  mounted  las 
pulpit  stairs  in  a  Calcutta  church,  whenhsenw 
in  front  of  a  cobra,  and  retreated  backward!  f-: 
safety.  I  beaten  It  ws*  killed.  I  have  little  doe* 
tbat  th*  venomous  intruder  waa  purposely  pltcci 
there  by  some  vengeful  Oriental.  When  task*)  in 

E airing  they  seem  to  be  greatly  attached,  nil 
elieve  the  so-called  "revenge"  waa  merely  tat 
anake  being  in  quest  of  ita  mate,  I  hav*  aftea 
wounded  large  oubras,  which  managed  tc  saeaat, 
yet  they  never  returned  to  my  premise*. 


TA.PPB'  SATJCE. 
[29132.]— A  TtlOBOCOULY  Oriental  ___ 
occasionally  to  be  met  with  in  London.  Inthest 
days  of  quick  steam  voyage*,  mangoes  can  bt 
brought  to  English  porta  in  good  condition,  lima 
mangoes  4o?,  sugar  tor.,  *alt  4ox-,  raisins  (suneil 
lot..  gre*n  ginger  loz. ;  garlic  to  taste.  PoeadaU 
the  above  into  a  paste,  then  mix  with  three  book* 
of  good  vinegar,  and  half  a  battle  of  pun  lemas- 
juice.  Put  in  a  glass  jar  exposed  daily  to  th*  sa 
for  one  month  (or  in  this  part  of  the  world  a  bat 
room  or  kitchen  shelf  may  do  a*  wall].  Strait 
the  sauce  into  half-pint  bottle*,  sealing  than 
down,  and  keep  the  thick  reaidue  ai  a  "  ehstatj.' 
1  have  found  half-ripe  pineapples  and  ft** 
aprioota  not  a  had  substitute  for  green  oinjoi*, 
using  half  of  each.  Still,  nothing  can  imitate  tls 
spicy  flavour  of  a  mango.  Be*. 

SOME     LITTLE     KNOWN      PLASTa    01 
THtt    FLOH.A     M.EDICA, 

£.£,"  or  almoed^asr- 
*i  tulffQritt  at  sprawl, 


if  whiel 

sr.    Th__  ... 

md  the  other  Trans- Hi  mat  ay  an 


timber  is  much  used  for  making  the  wooden  beet 

in  tvhioh  the  lower  classes  of   Uahomedana  delist 


.  A'-Q.  84,  1888.         BMOLISH  MBOgANlO  &Tsl>  WQHLP  OT  wmwnw  i  tic.  1,822. 


fact,  only  ™«  did  I  D«t  witk  a  tin  producing 
npeolmen*  equal  to  European.  Tone  weight  ere 
;  dried  for  winter  food  and  sxportetion,  tht  »ton<u 
being  extraoted  and  iwmi  for  the  ex  press  io 


its   equal.     It 
ill  enTiugllsh 


•  valuable  oil.  ohiaHy  ns*d  for  their  lamps  by  the 
,:  primitive  villagers.  In  Kouewnr,  a  remote  pro 
J  Vino*,  rot-lieeps  are  to  be  Men,  whan  the  fruit  ii 
"  Collected  to  decay  for  the  uki  of  the  oil  product 
■    ThJi  ii  dear,  of  ■  pale  yellow  colour,  and  smell, 

*  strongly  of  hydrocyanic  acid,  of  which  it  contains 
?   MiuJIyehonUpercent.    Thisoil  isccaeaioneljy  to 

^  of  "Hi 

1    emollient  for  tht 

'    noraing  mother*,  I _„. .. 

banrt  so  high  a  reputation  that  soared' 

tourist  or  sportsman  escapes  the  tronl 

iniaaion  of  procuring  a  bottle  or  more  of  the  pare 
looel  oil  for  the  rue  of  hia  friends.  Boa. 

I*ATHB  MATTBB8  j  VKBTIO AL  SLTDB. 
r»I84.1— Is  reply  to  "J.L  D  "  p.  S26,  the 
Billing  slide,  made  by  Hines,  Norwich,  ia  the  too! 
inquired  for,  I  believe.  He  make*  two  or  three 
different  attachment*  of  the  kind  for  the  ordinary 

*  elide  teat,  the  vertical  elide  being  very  effective  and 
DHoh  the  aimpleit. 

Split  ohnoka,  as  used  on  the  Whitoambe  lathe,  if 

:  thay  were  charaaterited  in  the  "  B.  M."  ae  toys,  as 

stated   by  "  Notogadsn,"    p.   623,  it  waa  not  far 

-.    wrong.    They    may    do    well    for    holding  watch 

■  •"PP°,*t  for  example,  we  try  one  at  holding  the 
t  driving-wheel  of  a  locomotive,  or,  not  going  so  far 
,  M  this,  will  it  hold  securely  (i.e.,  the 
s  etnwtioo)  a  12in.drnm,n'-- mi-  *.-.-. 
,  while  being  bored  and  *c 


LATHS     QBAB. 

29183.]— REPLYING  to  letter  29117,  page  648. 

thsr  radial  sidce  nor  oyoloidal  onrvst  could  bi 
id  In  a  gear  having  an  Internal  ring  of  If 
Jid  a  pinion  of  14.  This  ia  olaar  from  a 
at  Vol.  XLTL,  p.  247,  Fig.  17,  in  which 
3  or  I  might  be  anppoaed  to  represent  flank 
tolled  by  the  pinion  circle.  Teeth  of  the 
hown  at  p.  451,Tiga.  53  or  61,  would  be  the 
onea  to  adopt.  j.  h. 


a  IOiq.  face-plate  obu< 


springs  ?  A  spiral  spring 
awriaa  of  ooncentrio  rings,  and  every  particle  of 
the  apring  will  therefore  boan^jected  to  a  twisting 
moment  aqnal  to  the  load  multiplied  into  the  radius 
or  half  the  mean  diameter,  with  the  exception  of 
that  part  which  i*  not  a  true  circle,  and  which 
generally  may  be  left  out  of  consideration  or 
treated  as  part  of  a  circle.  Tha  mathematically 
ocjtaot  formula*  for  the  carrying  capacity  of  spiral 

W  -  -88B  ^  for  round  steel, 

•ad  W  -  -471  ^?  for  aquue  steel, 

■sal  for  the  deflection  of  one  single  coil— 

F  ~  8  -_J.  for  round  ateel, 

4  712  *P°'  for  sq< 


MATHEMATICS  AND  TBI  FI2TB  ABTB 
"1 F2B137.1— WHBS  "  H.  T.  R."  (letter  29100,  page 
64G),  speaks  of  tha  mathematical  view  of  infinite 
being  expressed  by  the  symbol  oo,  without  explain 
ing  bow  also  the  +  and  -  were  added  by  "  thr-  - 

wheeled  Jews,"  he  only  confuses  the  isenea.     1 

Instance,  why  could    he  not    say  that,  with  the 

=  That  portion  of  infinity  comprised 

in  the  present  age. 
a  That  portion  not  comprised  In  the 

present  aga. 
—  Past   time    not  comprised  in  the 


tioslly  of  time,  past,  present,  and 

-  What  the  anoianta   need  to  call- 

linxi,  rime  and  half  a  fine,  or  i 
eaaivalents. 
-In  it    ■ 


j.  shortened  form  + 


imply 


ateel. 


'  TSi* 

Where     W  ■>  carrying  capacity  in  pon 
S  ■■=  greatcat  tensile  streagti 

inch  of  material. 
d  —  diameter  of  ateel. 
D,  m  mean  diameter  of  coil. 
F  -  deflection. 


All  measurements  In  inches. 
What  are  the  values  of  B  and  S  ?  On  that  point 
some  readers  may  he  able  to  give  useful  informa- 
tion. Soma i  experiment*  made  in  the  United 
State*,  by  a  Pittsburg  manufacturer  of  springs,  ap- 
peared to  give  for  8  a  aaf a  carrying  oapaoity  of 
60,0001b.  la  the  modulus  of  elasticity  thTVame 
for  all  sixes  of  steel,  and  is  rolled  ateel  better  than 
drawn  or  vice  versa?  1  be™  — «  —-- 
Ion*  In  which  the  expertise 


had  made  some 
lich  waa   of  tin. 

r~  ". — ."?  """rag  OOQnt«d.  The  actual  deflection 
by  a  load  of  1001b.  was  foond  to  be  2,in,  while  the 
nbove  formula  gave  2-89in.  Another  spring  of 
6-I6in.  round  steel,  in  ten  coils,  bnt  31  in.  out*  id* 
diameter,  gave  a  deflation  of  Sin.,  while  the 
formula  worked  out  to  2-07in.  Some  other  experi- 
ments on  actual  springs  indicated  thr*  "—  -*■ — 
formula  must  be  Terr  near! 
readers  ■—  ■  - 

eta 


THE  RAILWAY  BAOE. 

[29138.]— THE  West-Coast  men  seem  to  be  having 
things  all  their  own  way.  1  think  it  la  time  we  baa 
onr  turn.  On  Tuesday  last  the  Scotch  express,  con- 
sisting of  eight  E.  C.  J.  S.  coaches,  left  King's 
Crosa,  heavily  laden,  at  10  p.m.,  sharp.  It  reached 
Grantham  with  two  minates  in  hand  bnt  left  York 
to  tima  only — namely,  1.60.  Newcastle  we*  reached 
to  time  at  3.20,  and  left  at  8.23 ;  and  the  train 
arrived  in  Bdinbro'  at  6.82,  or  18  minute*  before  ii 
waa  doe.  The  latter  part  of  the  journey  waa  done 
in  the  extraordinary  time  of  2h.  Brain.,  the  distinct 
being  124  miles.  This  is,  I  venture  to  think,  tht 
moat  wonderful  run  on  record,  considering  the 
road  and  the  train  load.  Indeed,  the  run  through- 
out puts  in  the  shade  anything  done  on  tha  West 
Coast  j  for  the  whole  journey  from  London  to 
Edinbro'  was  done  in  7h.  SSmin.,  the  distance  being 
397  miles,  which,  allowing  for  atop*— Grantham, 
Smin. ;  York,  20m in. ;  Newcastle,  Smia. — gives  an 
average  apeed  of '935  mile  per  minute  all  through, 
a  performance  which  will,  I  think,  stand  an  un- 
beaten testimony  to  the  anperiority  of  Great 
Northern  and  North  Eastern  engine*  for  many  a 
day  to  come.  I  ahould  aaf  that  the  journey  was 
run  to  Newcastle  and  Edinbro'  reapectivefy  by 
Worsdell  Compounds,  showing  that  they  can  do 
good  work. 

During  the  whole  of  laat  week  the  "  Bootohman  " 
baa  been  run  from  York  to  Newcastle  regularly  by 
the  "Exhibition  "  compound,  which  a  numberof 
readers  have  eeen  at  Newcastle  Exhibition,  and  the 
time  kept  ha*  been  excellent.  A*  railway  men 
well  know,  this  i?  a  vary  heavy  teat  to  apply  to  an 
engine,  and  the  way  in  whion  the  compound  haa 
Blood  .the  teat  only  corroborates  Tuesday'*  per- 
formance. 

The  Insane  race  i*  over,  for  the  L.  and  N.W.R. 
seem  Inclined  to  cry  enough,  even  with  their  light 
train,  and  tha  Seat  Coast  may  fairly  rest  on  their 


[23139.]— IT  ii,  perhaps,  not  wall  advised  to 
occupy  valuable  apace  in  tha  "  E  M ."  by  merely 
discussing  the  rival  merit*  of  tha  new  7j  hours 
trains  in  the  present  "  railway  race."  A  permanent 
record  of  their  parforinauoec  would  be  more  to  tha 
point;  bnt  I  think  it  hardly  fair  that "  English 
Mechanic's"  latter,  anent  what  he  terms  "this 
job,"  should  be  passed  over  without  comment. 

It  appear*  that  hia  "shrewd  suspicions"  as  to 
the  comparative  weight  of  tha  two  trains  are  not 
altogether  infallible  ;  and  it  may  be  that,  after  hia 
rapid  journey  from  King  a  Croat  to  Sutton  in  seven 
minutes,  he  was  somewhat  breathless,  and  so  failed 
to  note  that  the  "  four  carriages  "  of  the  West 
Coast  train  were  42ft,  radiala  of  the  new  saloon 
build,  weighing  20  tone  each,  and  regarded  by 
driven  at  saoh  equal  to  two  ordinary  1 1-ton  6-wh**l 
coach**  in  hauling.     The    eight  coaches  of  the 


the  other  route ;  bnt  I  refer  him  to  back  number* 
of  this  paper  far  actual  figures,  and  remind  him 
tfatt  Enginttrina  oalla  the  B.C.  route "  infinitely 
easier";  while  Mr.  Fox  well  ("  Kj  press  Trains," 
1883],  ID  comparing  the  three  rontea  to  the  north, 
calls  the  Midland  "the  severest,"  the  North- 
western "  considerably  easier,"  but  the  G.N.  a* 
"  never  rising  to  400ft.,  and  therefore  "  scarcely  a 
hilly  section*'  Finally,  tha  Journey  apeed  during 
7j  hour*  over  400}  miles  (West  Coast)  must  be 
slightly  greater  than  over  9911  miles  (East  Coast>. 
Than,  are  not  the  latter  now  overcoming  the  water 
difficulty  by  uaing  two  engines  north  uf  Newcastle, 
thns  avoiding  a  fourth  atop  (Berwick)  ?  If  this  is 
so,  the  running  average  is  slightly  in  favour  of  the 
West  Coast  train. 

The  present  competition  haa  given  rise  to  a  good 
deal  of  rubbish  appearing  In  print  about  "panio- 
ttrioken  and  demoralised  driven,"  and  has  "  exnited 
not  a  few  fears"  among  those  unacquainted  with 
Engliah  railway  management,  and  ignorant  of  the 
protective  powers  of  even  that  "  wretched  auto* 
rustic  vacuum  brake,"  the  employment  of  which 
by  our  leading  railway  eugineeta  to  greatly  rouses 
"Engliah  Mechanic's"  ire.  Tha  assertion  of 
common  sense  in  the  shape  of  Mr.  Aoworih'e 
recent  letter  to  the  Timti  ia  a  welcome  condemna- 
tion of  such  nonsense.  The  running  of  these  trains 
la,  after  all,  a  forecast  of  what  oar  express  services 
will  be  generally  in  a  few  years'  time,  arid  ia  not  to 
be  foolishly  condemned.  The  reason*  for  their 
being  discontinued  for  the  present  are  well  set 
forth  in  the  following  .opinion  of  perhaps  the 
greatest  authority  on  railway  management  in 
tSugland,  expressed  not  long  ago  to  myself,  a*  to 
"a  strife  of  speed  between  railway  companies, 
which  I  doubt  is  beneficial  either  to  the  railways, 
to  their  shareholders,  or  in  the  long  rnn  to  the 
public,  aa  much  local  aocommodation  haa  been 
sacrificed  in  the  endeavour  to  accomplish  rapid 
transit  from  tarminna  to  terminus." 

v.  a.  b. 

lerleswhlchhave 
I  beg  to  forward 
ju  uiiiiuk  in  mfl    special  Scotch 
itet  aod  West  Coast  routes. 
Bast  Coast. 
Miles.  Speed. 

King's  Croat dap.  10.  0  a.m.  (      — 

10iJ    Grantham .err.   11.45  a.m.J 

YorC  .. 


*  by  thai 


S68,    N*wsn__ _..     .._    r._ 

„  dap.    B.2llpjn.  i 

392J     Edinburgh    arr.     6.46  p.m.  ( 

Journey  apeed  (including  stoppages)  39 2J  m ilea  in 
71  hours  •*  SOjf  mile*  per  hour.  Running  time, 
7h.  ISm. ;  running  average  =  64  mile*  per  hour. 
Weight  of  train  (eight  6-wh*clera)  100  tons,  160 
passengers  and  luggage  20  tons ;  total  load, 
txdading  engine  and  tender,  120  ton*. 

West  Coast. 
Milts.  Speed. 

Enaton    dep.  10.  0  a.m.)      ... 

1681     Crewe  '      6-* 


.    1.  6  p. 


.■rr.     2.  opjn.1 
.dep.    2.28  p.m.  I 

p.     4.  8  p.m.  I 


63 


rival  train  are  6-wheel  E.C.JB.,  of  slightly 
"y  mlaUken,  though  i 
two  b~ogie*  on  the  train.     Apropos 


;h  there 


10  tons,  unlen  I  am  greatly  miataken,  thong! 
maybe  one  or  two  bogies  on  the  train.  A 
of  the  engine  :  if  built  in  1868,  it  ia  now  2a,  ana 
not  28  year*  old  ;  and  does  "  English  Mechanic" 
recollect  the  "Ladies"  before  Mr.  Webb  rebuilt 
them?  It  Is  quite  consistent  of  the  L.N.  W.  to  run 
ia  train  with  Ramabottom 'a  ainglaa,  inaamach 


thsy  always  employ  them  on  light  specials  fee  the 
Prince  of  Wales's  train  from  Edge  Hill  to  Enaton 
in  3b.  40m.  on  March   28th,   1884    and  the  40m. 


e  glad  to  bee 
V.  M,  0. 


.rains  between  Liverpool  and  Manchester)  ;  while 
rVebb'i  compounds  ware  designed  for  the  ordinary 

betyy  main-line  trains  of  fifteen  coaches  at  46m.pJi. 
running  average. 

'*  Eogli''1  Mechanic "  considers  the  East  Coast 
graijjnt1  onlv  "eomewhat  lighter"  than  those  of 


2091    Preston  .. 

2991     Carlisle  '.'. 

1001    ssolntal**!!"!"""!"! 

Journey  apeed  (Including  atop*),  4001  mile*  In  S 
80  milea  per  hour.  Running  tima, 
.. ,  running  average  =  68J  milea  per  hour. 
Weight  of  train  (font  short  8-whealen)  77  ton*.  60 
passengers  and  luggage  8  tons ;  total  load,  excluding 
engine  and  tender,  86  tons. 

The  statement  that  the  Weat  Coast  Companies 
have  also  reduced  the  time  to  7}  hours  ia  incorrect. 
On  Monday  laat  the  train  made  a  parade  run,  and 
reached  Edinburgh  in  7h,  89min. ;  but  the  schedule 
time  atill  remaina  S  hour* ;  and  alnoe  that  day  the 
train  has  reached  Edinburgh  only  some  three  or 
(onr  minute*  before  6  o'clock.  It  should  be  noted 
that  this  run  was  made  against  time,  and  disregard- 
ing the  schedule  altogether.  In  fact,  the  train  left 
Carliale  lSmln.  In  front  of  time,  and  left  two  or 
three  paasengert  also,  who  were  unprepared  for 
such  an  extraordinary  manoeuvre.  The  ilmin. 
were  made  up  steadily  throughout  the  400  mile*. 
A  very  diflerent  performance  waa  that  of  the  East 
Coast  train  on  the  following  day,  when,  with  the 
usual  load,  and  without  leaping  any  Italian  in  front 
-if  official  lime,  it  ran  into  Edinburgh  at  6.82  p.m., 
having  performed  the  whole  journey  in  7h.  S2mbu, 
the  18mm.  being  all  gained  on  the  laat  section  uf 
124]  milts,  between  Newcastle  and  Edinburgh, 
whioh  waa  covered,  including  four  vary  oonsider- 
nble  redactions  of  apeed,  in  126min.  What  time 
the  East  Coast  companies  oonld  make  if  they  ran 
against  tima,  at  the  West  Coast  did  on  Monday, 


TBT 


EHQLISH  MECHANIC  AND  WOBLP  OF  BUlWWCMt  WO.  %&&:. 


"With  regard  to  the  comparative  difficulty  of  the 
two  rout*™,  I  am  oertein  it  bu  been  greatly  over- 
estimated. When  the  West  Coast  companies  took 
ten  boon  aver  tl 
troth f  ally  said  thi 

from  Pruton  onwi , 

mile  for  mile,  than  the  oorrei  ponding  leetion  of  the 
But  Coast  betwHn  York  and  Edinburgh ;  bat  then 
ft  ww  squall;  true  that  the  southsrn  section— 
London  to  Pmlon-wu  quite  five  minutes  easier, 
leaving  ■  balance  of  only  ten  minutes  sgiinst  the 
West  Cout,  to  whksh,  however,  matt  he  added  a 
farther  ten  minutes  on  account  of  the  7}  milei 
farther  distance,  nuking  the  Wett  Cout  20  minutes 
harder  on  a  ton  hoar.'  run. 

lint  (and  this  appears  to  have  been  quite  over- 
looked) if  the  West  Gout  ia  20  minutes  harder  on 
a  ten  hours'  ran.  It  it  only  about  a  quarter  of  an 
hour  harder  on  an  eight  hours'  run,  so  that,  with- 
out taking  into  aooount  the  fast  that  the  But 
Coast  carry  nearly  twice  the  weight  carried  by 
their  opponents,  and  are  very  muoh  more  hampered 
by  enforoed  reductions  of  speed  (tea  miles  p> 
boar  through  Peterborough,  Darlington,  Mo 
petb,  and  Berwick,  and  six  others  from  20  "-  * 


THE     WALTON    B4ILWAT    AVHBiOE 
BPBSD  OF  SI  HTLB8  PBB  H.OUB. 
[29141.1— NO  one  appears  to  have  replied  to 
(letter  28 ti 65) ;  I  should  hsve  liked  it  to  hsveo 
from  the  locality.     This  tramway  wu  opened  __ 
1870  or  1871—1  am  not  certain  which  year.    Its 
length  ia    about    6)   miles   from    Qnainton-road 
"*■  -:.<m  on  the  Aylesbury  and  Buokinghsm  Riil- 
It   it  hud  pretty  near  the  surface   of  the 


steeper  than  these,  and  very  sharp  cnrvi 

which  would  not  admit  of  a  train  running  above  & 
or  eight  miles  speed.     The  rails  are  801b.  to  tl 
yard,   bridge   section,    and    laid    on   longitudinal 
sleepers  6  bv  6,  with  cross  ties  every  12ft,     The) 
are  no  stations — only  a  siding  laid  down  at  til 
principal  level  crossings  of  the  main  roads.     The 
engine  weighs  from  10  to  12  tons,  and  is  one  of 
the  Contractor  class  ;  the  tracks  and  carriages  a 
borrowed  from  the  G.W.It.  or  L.  and  N.W.ft.,  tl 
traffio  being  farming  produce  and  passengers,  and 
Worked  u    mixed   trains:    thoa    a    train'  bu    to 
stop   some    time    while  the    waggons 
shunted  about.     It  is  only  a  tramway,  ai 
turned  in  the  Government  Railway  Returns.   This 


Junction  Railways — which 
constructed  on  the  8ft,  gauge,  when  yon 
that  £1,866,284  have  been  spent  on  these  lines  of 
68  miles,  earning  about  £21,000  a  year,  and  the 
working  costing  about  £26,000  a  year,  thus  entail- 
ing a  loss   of   £2,000,  to  say  nothing  about   the 

Had  it  been  constructed  ou  the  Sft.  gsuge,  the 
same  a*  the  Isle  of  Man  rail  ways,  or  the  Ballymana 
and  Lame  railway,  these  lines  would  have  been 
built  for  about  £600,000,  and  even  at  the  present 
revenue,  instead  of  a  loss,  it  would  be  a  profit  of 
£8,000  a  year,  and  a  speed  of  20  to  26  miles  per 
hoar,  instead  of  these  slow  speeds. 

The  light  4ft.  alio,  railways  are  a  failure  !  (1) 
They  have  to  be  worked  at  alow  speed;  (2)  tbs 
ooet  of  construction  ia  considerably  more  than  the 
3ft.  gauge  ;  (8)  the  working  expenses  are  greater 
than  the  3ft.  gauge  in  maintaining  of  way  and  looo- 
motive  power.  Dexter. 

THB    OBIGrlN    OF    THI    SAILWAY 
QAUQst. 

[29142.J— SbvbbAL  questions  and  replies  have 
appeared  recently  in  the  columns  of  the  Ex hlibh 
MkChanIc  with  reference  to  the  origin  of  the 
proaeut  4ft.  8  Jin.  gauge,  and  aa  acme  difference  of 
opinion  appears  to  exist,  I  have  made  the  annexed 
diagram,  which  will  probably  place  the  facta  in  a 
more  clear  form. 

About  the  year  1680,  Mr.  Beaumont,  at  New- 
oastle-on-Tyne,    introduced    the    "wooden    way," 

whicb  consisted   of    wooden    planks  nailed    

wooden  cross- sleepers,  u  shown  (Fi 
width  outside,  or  Including  the  * —  ~ 
fin*  ft*. 

In  the  year  1767,  at  Colabrookdale  Ironworks, 
cut-Iron  plate  rails  were  introduced,  having  an 
upright  ledge  or  flange  on  the  inner  side  to  keep 
the  wheels  upon  the  track.  These  plate  rails 
(Fig.  2)  wsre  also  laid  at  a  width  outside  of  6ft. 

In  1789,  Mr.  William  Jessop,  when  constructing 
a  railroad  at  Longhboroagh  in  Leicestershire, 
abandoned  the  flat  wheels  and  flanged  rails,  and 
introduced  the  "edge  rail"  (shown  Fig.  3)  and 
flanged  wheels.  Jessop,  it  will  be  observed  from 
the  diagram,  still  adhered  to  the  gauge  of  6ft. 
outside,  and  as  his  rails  were  made  l|in.  wide,  it 
will  be  seen  that  the  width  of  two  rails,  or  3Jm,, 
deducted  from  the  Sft.  outside  measure  men  t,  leaves 


(Fig.  nj  t 

two  planks,  v 


the  present  4ft,S»in.  gauge.  This  Is  therefore  the 
well-known  origin  of  our  present  gauge,  and  the 
following  extrsot  from  the  ninth  edition  of  the 
"  Encyclopedia  Britennioe"  ia  perfectly  correct : 
— "  The  taut  seems  to  be  that  the  track  of  the 
original  carta  or  trains,  oft.  wide  outside  the  rails, 
wu  taken  M  a  standard  for  the  gauge  of  rails! 
which  wu  measured  outside  also.  The  width  of 
the  single  rail  at  the  top  being  originally  IJin..  the 
■idth  of  the  two  rails  together  is  Bjin.,  which 
laves  4ft,  S,in.  for  the  inside  measure  or  true 
gauge."  Clement  B.  Strotton. 

Consulting  Engineer  Associated  Society  of 
Engine-driver ■  and  Firomen. 
Leicester,  Aug.  10. 

LIQHTNINGr— MATHBMATIOAL  IDEAS 
-MANIFOLD  SPAOB-NON  -BU  OLID- 
IAN    GrBOatBTKY. 

[23148.]— MR.  WeshiK'h  letter  (29079,  p.  628] 
brings  to  my  mind  the  following  items  regarding 
lightning.  Some  82  or  88  years  ago,  I  often  had. 
occasion  to  pass  a  certain  large  barn  of  the  gable- 
end  (not  hip-roof)  kind.  It  mast  have  been  at 
least  80ft.  high  from  the  ground  to  ridge  of  roof. 
To  the  western  gable  waa  attached  an  old,  and  U 
far  u  I  oould  judge,  defective  lightning-conductor. 
A  few  feet  from  this  end  of  the  barn  was  an 
ordinary  field  gate,  with  wooden  posts  about  6ft.or 
lass,  high.  Daring  a  thunderstorm  a  flaah  missed 
the  great  barn  and  shivered  one  of  the  posts  of 
this  gate.  It  seemed  a  singular  freak  lor  the 
lightning  to  avoid,  as  it  wsre,  the  high  object  and 
strike  the  low  one  at  its  base.  It  does  not  ap- 
pear likely  that  the  rnsty,  blunt-ended,  insulated 
old  rod  oould  be  any  safeguard  to  the  barn. 

Again,  in  the  spring  of  1866, 1  wu  an  inmate  of 
a  long,  rambling  two-story  house.  I  was  awoke  one 
night  by  a  blinding  Bash,  accompanied  by  a  terrifl 
detonation.  I  felt  sure  the  house  wu  struck  ;  bat 
it  wu  not.  The  stroke  fell  on  a  stump  a  couple  of 
feet  high,  close  by  the  opposite  side  of  the  build- 


John  Williams's  statement*  ia  the  following  let* 
(29*80),  same  page,  u  to  the  ■igaag  appearand  at      , 
what  is  popularly  called  "  forked  lightning.  | 

It  may  be  only  an  optical  iUoalon  due  to  is 
rapid  passage  of  the  spark ;  but  to  my  sys  1 1 
exactly  as  represented  by  painter*  and  eegnien. 
I  don't  say  it  is  always  so,  but  1  have  thus  ssss  i 
multitudes  of  times. 

It  1*  a  little  singular  that  when  I  reed  MM 
19074  p.  622,  on  "  Mathematical  Terms,'' by  It 
W.  J.  Kendall,  there  wu  lying  on  my  dssksajU 
envelope  on  which  wu  drawn  a  email  aquaria* 
its  two  diagonals.  Ths  right-auglad  ispsetsM  ■*■ 
angles  thus  formed  ware  coloured  rssfssesMy 
yellow,  red,  green,  and  bine.  It  had  been  there  ful 
weeks,  and  wu  done  to  give  jbj  wifasasssssf 
what  a  mathematical  (barring  the  sMsrfastim  « 


Most  woodmen  in  hot  e 


iO  doubt  havi 


le  ones  oloee  by.    I  can  also  corroborate  B 


jrk)  line  and    point  waa.     It  eras  q** 

successful.     Previous   to   this,  her   idea  of  ■  hss 

derived  from  the  oroa*  wirew  of  our  fares! 

tit  instrument  and   equate,  reel,  which,  ths  a* 

and  delicate,  certainly  bad,    as  she  matttsiass, 

eoiabls  breadth.     To  oonvoy  to  her  mind  saw 

of  a  surface,  I  laid    ona    flat  iron  bUM  si 

another,  and  said,  "  Thaae  are  two  distinct  paws, 

not  welded  into  one  u  it  ware.      Between  their  tec 

faces,  which  are  thua  lying  together,  is  s  sarfses- 

i.,  length  and  breadth  without  thicknses." 

While  on  this  subject,  I  im  utterly  Enable  eves 

oonoiive  of    space  other     than   that  of  tares 

„.mcnsions.     I  listened  with   the  utmost  stseutina 

to   Dr.  Spottiswoods's    exposition    of    ■aassnfoti 

space,"  and  afterwards   read    his   pamphlet  xeort 

than  once,  bnt  all  in  vain.     I  am  too  hopeless)!  « 

even  to  imagine  it.     Mr.  Qray'e  idea   that  bereft 

living  in  two-dimensional  apaoe  would  be  jess  a 

incapable  of  understanding    oar  thiei  iliimnssirswl 

siistence  does  not  help  my  ignorance  in  the  least, 

H   I  am    equally  incapable)  of  conceiving  silasr 

"beings"   or  space    of    only  two  dimensions.   A 

surf  ace  is  not  space  to  ma.     It  would  not  be  osa 

whit  more  absurd  to  ipeak  of  "  being*  "  and  spsss 

of  no  dimension  at  all  1    Parallel  line*  that  nest, 

finite  space,  die,  Beam  to  me  only  like  ths  raruu 

of  a  madman  -,  but  u   some    able   mathiiasl  irisn 

believe  in  them  all,  I  must  only  lameett  that  tV. 

bent  of  my  mind  and  my  defective  training  leaser 
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Ann.  24.  MM, 


BJS* 


]  j  him  with  all  ha  wUhse  tt 


[66063.]— Antipyrin.— The  followingrcninrks, 
which  I  extract  from  an  article  on  "  The  Com- 
parative Therapeutics  of  Antipyrin  and  Antife- 
brin,"  by  Robert  Park,  M.D.,  physician  to  the 
Glasgow  Samaritan  Hospital  (Lanctt),  mty  be  of 
interest  to  the  querist : — "  Bejer  write*  that  Cap- 
pola  found  that  '  toxic  doeei  of  antipyrin  did  not 
dimmish  blood  pressure ;  the  heart  oontinued  to 
beet  with  great  energy,  and  ru  finally  arretted  in 
tjttole.'  Filenne  found  the  heart,  on  the  contrary, 
■Iter  death,  'arretted  in  diastole.'  Ardinn  also 
■"■-*  *1t  kill*  by  heart  paralysis.'    Bayer' 


own  oiuolnsiom,  from  experiments  which  appal 
to  lure  been  carefully  planned  and  uncial,  are 
that '  entipyrin,  though  largely  dilating  the  Mini, 


nneid  and  crucial 
jely  dilating 
.  power  of  oontiaetioo 
auricles  and  ventricles,  and  haa  no  injurious  in- 
fluence upon  the  blood  nor  the  muscular  tisanes, 
and  therefore  poatestet,  indeed,  all  the  good 
qualities  of  a  perfect  antipyretic.'  Now  my  clinical 
experience  leads  me  entirely  to  endorse  Bayer's 
views  at  to  the  physiological  action  of  sntipyrin  ; 
bnt.  Id  practice,  it  ia  often  found  that  the.  thera- 
peutics of  a  drag  fa  varied  by  a  great  number  of 
conditions  with  which  the  phyalologiit  bis  not  to 
contend.  1  need  not  enumerate  theae,  ai  they 
occur  to  the  mind  of  every  practitioner.  Suffice  it 
to  recall  here  the  fact  that  there  are  certain  cases, 
and  notably  those  of  tuberculosis,  where  antipyrin 
rails  to  bring  down  the  temperature,  and  where 
antifabrin  ia  likewise  powerless  in  this  respect, 
though  it  may  potsibly  prevent  hyperpyrexia.  The 
explanation  is  not  to  be  found  in  dosage  or  mode 
of  administration,  bat  either  in  the  patient  or  the 
disease,  or  the  one  modified  by  the  other,  Idiosyn- 
crasy, no  doubt,  ooun  tt  for  somsthlng — that  ia,  aome 
of  the  recorded  phenomena  following  alight  doaea 
of  antipyrin  can  only  be  explained,  on  account -* 


we  poaseaa  tome  clinical  data  whereon  we  can  rtat 
aeoure  in  saying  at  leaat  that  the  question  of 
whether  the  patient  is  sthenic  or  asthenic  has  a 
roost  important  innuonco.  To  begin  with,  I  may 
be  permitted  to  refer  to  the  case  reported  as  show- 
ing the  feat  that  antipyrin  can  be  given  con- 
tinuously in  fall  closes  frequently  in  a  sthenic  case 
without  harm,  bnt  with  benefit  On  the  other 
hand,  in  the  Practitioner,  No.  288,  Mr.  Bokenhem, 
of  St..  Bartholomews  Hospital,  states  that:  'In 
the  headaches  dn*  to  debility  he  had  to  confeie 
that  the  retain  ware  not  entirely  satisfactory.' 
'  On*  of  the  patients,  after  the  firat  dote  of  three 
grains,  said  the  felt  as  if  the  top  ot  her  head  were 
being  lifted  off,"  and  would  not  take  any  n 

He  also  relates  another  ease  of  a  medical  man 

took  three  grains  for  a  headache  and  waa  seised 
withefssling  of  'weakneet  and  giddiness.' 
Bokenham  attributes  thit  to  idiosyncrasy. 
noting  him  to  hare  been  a  strong  and  robott 

would  the  effect  not  have  been  much  morale 

if  he  had  been  an  asthenic  P  To  a  lady  weakened 
with  long-continned  illness  I  administered  a  tingle 
does  often  grains  on  going  to  bed.  She  exclaimed 
shortly  thereafter,  M  I  am  informed,  'Oh  my  I 
What  a  queer  feeling  I  I  feel  cold  all  over  1  I 
feci  at  if  1  waa  freeaing  inside  I '  Hot  bottlet  had 
to  be  procured  and  an  additional  topply  of 
warm  blankets,  in  order  to  bring  about  r  — 
action.  That  this  effect  of  impending  oollapi 
not  due  to  idiosyncrasy  in  her  oaae  ia  proved 
by  the  fact  that  the  has  since  had  t! 
same  dot*  administered,  bnt  after  the  has  been 
bed  and  comfortably  warm  there.  The  drug  was 
administered  aa  an  anodyne,  no  pyrexia  being  pro- 
Bent.  Then  FrltdlUnder'a  observations  go  to  prove 
that 'antipyrin  acta  better  on  well-kept  children 
than  on  thoat  who  are  poorly  taken  oara  of.' 
According  to  Cappola,  it  produces  a  fall  of  tem- 
perature "normal  or  pathological.'  It  will  be  ad- 
mitted, I  think,  that  a  remedy  capable  of  lowering 
normal  temperature  moat  be  used  with  great  care 
in  asthenic  patients.  Turning  now  to  antifabrin. 
Dr.  Hamilton 'a  experience  that  it  ia  not  adapted 
for  asthenic  caaea  is  noteworthy,  especially  in  view 
of  the  manner  he  prescribes  it — viz.,  in  small  doaea 
often  repeated  at  abort  intervale,  I  do  not  thinl 
it  ia  beneficial  to  administer  it  so  for  lymotk 
pyrexia  at  all.  and  even  in  caaea  of  inflammatory 

Srexia  I  think  it  should  be  given  ad  hoc  in  large 
■ea  at  long  intervals.    I  have  had  very  disap- 
pointing results — unequal    effects — from   it  |  *   " 

both  waya ;    but  I  have  no  doubt  now   the 

large  dose  and  long-interval  method  It  the  right 
one.  The  only  case  of  relapse  of  tcarltt  fever  I 
have  ever  eeen  occurred  lately  in  a  sthenic  MM 
whioh  had  been  treated  by  antifebrin ;  and  in 
another  sthenic  sate  of  S.  anginota,  and  en  asthenic 
acute  tnberouloaia,  the  trouble!  wen  entirely  un- 
modified unlets  it  were  by  preventing  hyperpyrexia. 
In  asthenic  enteric  in  twelve-grain  dotes  It  haa 
teemed  to  induce  earlitr  apyrexla,  however,  and  to 
have  answered  well  in  various  asthenic  phleg- 
m  is  ire.  As  to  the  qaattion  of  dose,  I  find  Ftlr- 
bringer  hat  given  thirty,  forty-five,  aixty,  and  in 
one  case  ISO  grain*  without  any  toxic  action  ol 


Then,  in  the  tsme  Journal  for  Jan- 
uary, "1887,  the  obaervstfons  of  Dra.  Colin  and 
Hepp  at  the  clinic  of  Prof.  Knttmanl  of  Strata- 
burg  are  epitomised.  They  fonnd  '  it  can  be  need 
in  relatively  large  dates  without  ceasing  toxic 
effects;  the  lire  of  the  dote  was  determined 
by  the  character,  aeverity,  and  stage  of  the 
fever,  and  also  the  idiosyncrasies  of  the  patient. 
The  effects  were  quite  aa  rapidly  induced,  and 
or  timet  stronger  than  those  produced  by 
n.  The  impression  made  by  it  on  the 
ia  better  effected  by  larger  doaea  at  longer 
t  than    by  small  or  dotes    at   shorter   m- 

"    I  think  the    above  remarks  make  it 

abundantly  dear  that  whatever  may  be  the  virtnet 
of  antipyrin,  it  should  be  nied  only  by  thote  who, 
from  experience)  or  tpeoial  training,  have  the 
requisite  knowledge.  ANTI-DBUOGIST. 

[66063.1  —  Breaking     Weight     of    Rope.— 

This  would  depend  entirely  on  how  tightly  it  it 
stretched,  and  bow  clastic  it  is.      Probably,  from 
3cwt.  to  fiowt. 
Bristol.  T.  C. 

[66078.1— FLaatar  Pedestals.-  Made  a  model 
of  the  pedestal  in  day.  Divide  the  model  in  equal 
parte  by  placing  pieces  of  clay  np  the  sides     *" 


pieces ;  theae  will  form  notches  to  bold  the  halves 
together.  Fix  a  wall  of  day,  about  an  inch  from 
the  model,  round  the  half  to  be  run — thit  should 
be  a  little  higher  than  the  model  to  allow  the 

the  top.    Mix  and  pour  the  platter 

between  the  model  and  outer  wall 

of   day.     frhen  the  plaster  has  set,  take  out  the 

partition  pieces,  oil  die  platter  facet  of  the  part 

n,  place  the  day  wall  as  before,  and  ran  the 

cona    half.     Whan    the    platter    haa   properly 

irnened,  clean  ont  the  day,  oil  the  inside  isoea 

ill,  tie  the  halves  together,  mix  and  pour  in  the 

platter,  allow  It  to  set,  tske  away  the  outside  cases, 

and  the  pedestal  it  formed.  PotteB. 

l ] — Electrical. — Galcolate  sectional  area 

of  epaoe  reesrved  on  bobbin  for  wire,  also  average 

length    of   one   torn — which    equals   it  j£ — 

where  it  m  81416,  d>  =  diameter  of  turn  nearest 
bobbin,  and  d*  ■>  diameter  of  outside  tarn.  From 
tables,  which  moat  copper  wire  manufacturers 
publish,  select  such  a  wire  that  the  square  of  its 
diameter  is  to  the  sectional  area  of  wire  ipaee, 
at  the  average  length  of  one  turn  ia  to  the  length 
corresponding  to  the  required  resistance,  or  — — 
-  J  .  Frank  E.  BBETOS. 

[66084.]— Driving  Bheft  by  Blectrioity.— 
I  would  suggest  working  with  constant  current  of, 
say,  10  amperes  and  high  voltage  of  about  1,400 
volts,  aa  lost  in  leads  with  low  tension  current 
would  be  very  great  on  such  a  long  distance.     The 

riwer  required  in  watts  would  be,  for  shaft,  asy, 
000 ;  for  lamp  (l.OOOo.p.),  aay,  2,260 ;  together, 
11,250  j  to  which  add  2d  per  cent,  for  loss  in  leads, 
4c,  making  about  14,000.  A  cable  of  7  strands  of 
No.  17  wire  would  have  about  II  ohma  resistance 
for  the  four  miles,  and  would  carry  the  current 
well.  Somewhat  entailer  leads  might  he  used  if 
power  ia  cheap  and  cost  of  cablea  of  more  conse- 
quence than  economical  nee  of  power.  Switch 
could  be  easily  arranged  for  currant  to  be  sent 
through  lamp  and  on  to  motor  driving  shaft,  oi 
lamp  cut  oat  and  current  thrown  direct  on  to 
motor.  I  might  be  able  to  give  further  informa- 
tion on  receipt  of  details,  and   would  be  pleased 

to  do  ao.  Fbakk  B.  Beetos. 

274,  Goawell-road,  B.C. 

[66085.1— Dlreot  Transformer.-  To  Mr.  W. 
PERBES -HAYCOCK.— Your  failure  is  in  the  bad- 
ness of  the  magnetic  circuit.  If  you  oould  not  get 
Swedish  or  Norway  iron,  the  next  beat  would  have 
been  Low  moor— surely  not  difficult  to  procure.  If 
the  ends  of  the  wire  cores  had  made  good  "  mag- 
netic "  contact  with  the  end  nuts,  and  theae  with 
the  yoke  and  pole-piecea,  you  would  have  had  better 
results.  A  certain  proof  of  this  lies  in  the  fact 
that  you  cannot  gst  any  considerable  magnetisa- 
tion at  the  secondary  pole-pieco.  It  it  worth  all  the 
trouble  to  have  the  corse,  yoke,  and  pole-piecea  of 
the  best  iron,  and  in  the  given  dimensions.  Mors 
calls  should  be  used,  or,  rather,  one  of  large 
capacity.  The  paper  ia  all  right,  but  there  waa  no 
neoeeaity,  that  I  can  see,  to  ate  paraffin  oil  with  the 
wax.  It  la  better  to  have  aeoondary  wires  at 
te  ends,  as  between  these  the  greatest  insu- 
la required.  Pat  on  as  much  secondary  aa 
Ie.    Tod  should  use  a  condenser  to  absorb 

.xtra  currant  in  the  primary,  which  ia  the 

cause  of  the  sparking,  which  sparking  it  destroying 
your  contact  points  moat  unnecessarily.  At  1  feel 
very  interested  in  introducing  this  type  of  trans 
former,  yon  can  always  depend  on  me  for  any  tug- 
geationa  that  may  lead  you  to  snocest. 

W.  PBBBB5  MATCOCK. 


[6oW7.]— Ornne  Jfb^-Tne  diagonal  hart  mi 
(trntt  are  mainly  etifftnere,  for  whioh  ealflxhvtjost 
Me  useless— experience  and  lodgment  being  wist 
are  required.  TThere  la  a  Uttla  strata  en  ike  tat 

Mrs  where  the  angle  irons  axe  curved,  bat  it  ■ 
slight.  Of  coarse  the  strain  ou  the  angle  irost  ii 
.»mpresaive,  and  the  ana  of  angles  being  about 
JOsq.in.  ars  amply  strong  for  a  load  of  only  10  Ms. 

lam  suppcaicg  that  the  jib  has  tho  natal  red.  m 
it  in  position. 


>"M> 


>jn  solve  thia  question— 
1 

'  (i  +r>" 


I  which  p  represents  the  pre  teat  value  of  armairr, 
the  amount  of  annuity,  r  the  interest  of  £1  tor 
ie  year,  and  ■  the  term  of  the  annuity.  By  the 
lata  given,  fl  -  100,  r  =  -tSHi,  and  r-  -  •004TO, 

•  90.    Then— 


(.♦j)-. 


-  860  x  -00*976 
.  107136 

-  log.  11-7858 


-fence-  -  8686B6  x  10-7868 

p  "  11-7868 

a  £3827-82,  value    rf  annuity  at  8j  per  cent  per 

annnm.  And  In  the  same  way  we  obtain  the  MM 

value  of  the  annuity  at  8  per  cunt,  to  be  £3107437. 

Hetton-le-Hole.  rv™ 


[66099.1— Bleotrioal  Sparks  from  Bertv.- 
Try  subject  holding  one  handle  and  operator  hold- 
ing the  other,  snd  completing  o*— "l*  *™  *•** 
any  part  of  the  body.  Doee  yoo 
he    was    "ohargsd"  by  Holla 


inset,  wis 
devatapd 


possible. 


■our  friend 

„, tx    or    other  electric 

In  this  caae  he  would  have  to  be  mta- 
lated  by  standing  on  stool  with  glass  legi,aabart 
jf  indiarubber  or  ebonite,  Ao. 

Frank  B.  Beetos. 
[66100.]— Vrlotlcmal  Mlaotrlolty.— Eleetrititj 

msohine'for'frictlonsl  or  high  potential  dectrisiti 
is  the  Wlmthurtt,  I  can  recommend  Dr.  S.  P. 
Thompson's  book,  •' Elementary  Lessons  m  Eh»- 
trioity  and  Magnetiam  "  (Macnullan),  aa  one  of  tt* 
very  belt  for  a  beginner.  After  whioh,  Prst 
Anton's  "  Practical  Kleotrioity  "  (Caaeell). 

W.  PBBRErl-llAYCOCE,  A-S.TA 
[66100.]— Motional  HI  ft  Ctrl  city.  -Frictioi 
between  any  two  dissimilar  metals  or  anbetaaasl 
will  prodnoe  electricity.  The  difference  of  po- 
tential between  a  pair  would,  however,  be  very 
low,  and  insufficient  to  charge  a  aeoondary  battery, 
or  to  give  mora  than  a  feeble  ohargo  to  acondtaair. 
Probably  any  elementary  book  on  magnstiesn  vB 
give  yon  information  on  thia  imbj rot.  Prof.8.P. 
Thompaon'a  book,  published  at  4a.  6d.  by  Mtt- 
millan,  is  very  good.  The  Idas  of  developing  tlso- 
trioity  by  friction  is,  I  believe,  not  a  good  oat. 
The  direct  result  of  friction  is  heat-  not  eF  -■->-- 
and  thia  latter  must  be  duo  to  other 
evidenced  by  the  fact  that  tho  arooux.  __.  . 
is  not  proportional  to  the  work  spent  in  over 
coming  the  friction.  FRAME  ft.  BEEtOS. 

[66105.]— ateohanioal     Motions).     Either   by 
meant  of  a  valve  and  piston  or  by  meant  of  a  pro- 
perly-shaped cam.    The  latter  will  be  noisy  aao 
saute  considerable  wear. 
Bristol.  T-  0- 

[66 106.1— Mole*  Watar-Ooloum.— Bub  year 
dry  colours  up  with  a  knife,  nting  pure  glycerin, 
and  pot  back  in  their  china  oupa.  H.  8.  C 

[66117.]— Powor  of  Bnejine.— Thit  rsurnot  he 
answered  unless  the  point  of  ont-aft  is  given.  If 
there  were  no  ont-ofl  at  all  the  power  would  vary 
directly  as  the  ) 

Bristol. 

[6UI3-1.]-  -Factorial  of  Zero.— It  it  idle  u 
■peculate  on  the  value  of  the  "  factorial  of  icro, 
since  it  simply  doss  not  exist;  it  is  not  even  an 
"imaginaay  quantity"  like  t/(  —  l).  The  factoritl 
tyrnbol  |  n  it  not  a  sign  of  arty  algebraic  opera- 
tion like"  ^  or  z,  bnt  simply  an  abbreviation  tc* 

1,2,3 a;  consequently,  when   n    =    0  it  has  as 

maening  whatever.  Let  us  take  an  example.  The 
number  of  diStrent  orders  in  whioh  a  men  can  as 
**  ,  J,  »,  1-thatia, 
-  land  IJ  -It 
only  ont  arrangement.  II  we  have  no  men  to 
arrange, n  m  0  and  |^-  l,acoording  to  "  F.S.S'- 
Therefore,  we  get  the  astounding  fact  that  if  ws 
have  no  men  to  arrange,  there  ia  Mill  one  way  a 
which  they  can  be  plsoed.  Retmoso. 


T.  C. 


irrtngtd  ia  n  (■  -  1)  (n 
|  n.    If  we  have  only  one 
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[WW.]— Silver  Soldering.— The  pickle  foi 
silver  ii  oil  of  vitriol  and  water  equal  parte  ;  boil 
for  ■  minute  or  to  in  a  copper  pan— if  in  no  hurry 
then  the  bom  will  come  off  In  time  by  allowing 
the  article  to  lie  in  the  pickle.  Another  pickL 
u  boiling  in  a  eolation  of  alum  end  water. 

Dens. 

[6«127.]— Bendlne     Hard    Wood.— Steep    in 

boiling  weter  for  ebont  half  en  hour,  bend  round 
*  block  of  wood  (or  stoat  nail*  driven  into  a  think 
board)  to  shape  required  ;  fix  in  poiition  until  dry. 
F.  RCSSELL. 

[66 1 34.] —Dynamo  for  3-Man  Gas  Bngtne. 
— A  dynamo  with  a  Uln.  I'acinotti  ring  armature, 
woond  with  at  least  31b.  No.  20d.c.c,  the  field 
magneti  being  wound  with  ]'2lb,  No.  22,  connected 
op  in  ihnnt  with  the  brushes,  would  give  good 
result*  with  the  engine  described  by  querist.  The 
particular  form  given  to  the  oercaie  ia  not  of  much 
importance ;  but  I  rather  prefer  for  these  email 
machines  a  single  wrought-irou  aore,  about  3ir 
diameter  and  Sin.  long,  to  which  ere  bolted  (one  ■ 
eaoh  extremity)  the  two  standards,  carrying  mseaii 
pole-peieee  at  the  top  end.  Eaeh  standard  and  poll 
piece  may  be  cast  in  one  pieee,  and  carefully  ai 
nealed  before  being  finally  bolted  op.  This  M  gives 
an  idea  of  the  form  of  the  carcase,  the  wire  being 
wound  on  tho  transverse  or  wrought-iron  portion. 
The  machine  should  light  four  or  five  20-c.p. 
lamps.  B.  BOTTOSE. 

[66137.1— Communication  Corda  on  Ball- 
ways. — All  passenger  trains,  even  if  they  stop 
•very  mile,  should  be  fitted  with  some  eff-:-' 
means  of  communication  between  passengei 
guards  or  driver.  Did  anybody  ever  hear  of 
id  wbicb  the  cords  acted  when  required?    You 

might  safely  offer  a  reward  for  an  autheoti 

Tho  Brighton  have  a  very  good  system  (electric?) 
fitted  to  local  trains  a*  well  an  express,  and  so  have 
the  South- Haste rn.  On  the  South- Western  I  ha'. . 
frequently  seen  express  trains  start  from  Waterloo 
with  knots  in  the  eord 

Tk. 

of  the  cord 
hand-rail  outside  a  luggage-van,  is  which,  of  coi 
there  was  no  guard. 

Clapham  Junction.  liETMOX 

[66131]— Gramme  Dynamo,  20c,p.— To  Mr. 
Bori'ONE.— The  following*™  the 
quired: — Height  of  standards,  Sjin. ;  length  of 
cores  comprising  pole-pieces,  Cin.  Thia  allows  "'- 
for  the  pole-pieces  and  2in.  on  each  side  for 
P.M.  cores.  Thickness  of  standards,  lib.  ' 
P.M.  cores  should  be  ljitii.  in  diameter.  They  most 
be  wound  with  lib.  No.  22d.c.o.  The  armature 
must  be  it  Jin,  in  diam,  from  cog  to  cog — IS  cogs  ; 
inside  diameter  of  ring,  JJin. ;  thickness  of  ring, 
±in.;heigbtof  cogs,  Jin.;  wire  on  armature,  116, 
No.  SO,  The  machine  should  be  connected  np  as  s 
ahnnt  machine.  8.  BotTose. 

[66142.]— To  "Frlncipla"  or  "OhOmUst."— 
The  solution  which  was  taken  from  the  iron 
cylinder  is  evidently  a  supersaturated  solution  of 
hydrogen  sodium  sulphate  (SieHSO.)  in  H-SO. 
<not  2HSO.)  and  HFO,;  when  it  cooled,  part  ot 
the  sulphate  crystallised  out,  leaving  a  saturate!1 
solution  of  the  sulphate  in  the  above  acids.  Tbi 
addition  ot  HC1  and  lino  caused  the  solution  V 
become  hot  and  dissolve  a  large  quantity  of  th 
metal  with  the  evolution  of  chlorine  and  chloro 
oitrio  gas  (HOC!,);  when  cool,  the  liquid  would 
deposit  crystals  of  zinc  sulphate.  Probably  there 
would  also  be  given  oH  hydrogen,  IIC1,  HNO„  and 
nitrio  oxide  (N,0,);  it  is  difficult  to  say  if  this 
would  be  so,  as  we  do  not  know  the  proportioni 
■{atomic)  of  the  different  agent*  employed  ;  and, 
besides,  you  have  a  very  complicated  mixture  to 
-deal  with.  You  will  find  my  address  in  last  week' 
"  Address  Column."  If  yon  eare  to  write,  I  will 
try  to  help  you.  PBISCIPIA. 

:■.■:]:■;.]  ■ -Electro  Mat  nets    to   take    XdUga 
Current*.— To  Ma.  Bo  IT  ONE.— The  amount  of 
-current  which  can  be  passed  round  the  coils  of  an 
electro-magnet  without  injurious  beating  is  entirely 
a  function   of  the  diameter   of    the  copper  *  ' 
need  to   coil  it  with.    The   following  table  g: 
approximately  the  current  (in  amperes)  which 
bo  safely  borne  by  wires  of  different  dismeter:- 
2fo.   6B.W.G „ nOAmpires. 


Eeotro-megnets  can  be  bought  ready  made  at 
almost  every  electrician's  ;  and,  even  if  they  are 
wound  specially  to  take  a  large  current,  the  cost  is 
not  great.  B.  Bottose. 

[661  :7.1-  Fuller's  Battery.— I  should  advise 
■"  One  in  Doubt "  not  to  do  sway  with  hia  nitrate  of 
*oda  battery  for  a  Fuller,  for  the  purpose  he 
esquires  it.    I  have  for  some  time  past  experi- 


ited  with  different  kinds  of  batteries  for 
electric  lighting  on  a  small  scale,  and  And  none 
so  well  a*  a  nitrate  of  soda  battery, 
especially  if  Judson's  calls  are  used  ;  I  mean  those 
cells  where  the  outer  one  is  made  of  carbon,  thus 
forming  a  pole  of  the  battery.  "  On*  in  Doubt  " 
will  find  that  Fuller  cells  will  require  charging 
quite  as  often  as  the  nitrate  of  soda  ones,  and  the 
eolation  for  the  former  more  trouble  to  prepare, 
and  nearly  four  times  as  expansive. 

KedbaW. 
[86148.]— Hata.— As  rata  are  subject  to  th*  law 
of  gravity  th*  same  as  anything  else,  I  don't  see 
bow  they  are  going  to  walk  on  ceilings,  aa  they  are 
not  provided  with  suckers  like  flic*.  I  fancy  some- 
body ha*  been  "  doing  "  "  Mechanic  "  by  dabbing 
------inj  to  invest 

Russell. 

;■■■;■  i.;- Weight  of  Live  FiHii.  ■■■  ■■:.  !..<;.■■ 
was  alluding  to  a  question  which  someone  asked 
Bacon  (some  sav  Charles  II.  or  I.),  which  had 
been  "  theorised  "  on  for  a  long  while  Bacon  con- 
sidered for  a  short  time,  then  said:  "But  let  us 
a**  first  if  it  i*  ao,"  and  of  course  it  proved  to  be 
false.    Moral:  experiment.  P.  Rcssell. 

[66 156.] -The  BaeetoBdiDbara;h.— Msrmion, 
Ho.  667,  is  a  7ft.  u'in.aingle,  built  Jan.,  1663.  No. 
276  (Vulcan),  built  Sept,  1870,  is  one  of  Rama- 
bottom's  oft.  Bin.  four -coupled  engines.  The  Titna 
says  that  the  accident  at  Shep  wa*  caused  by  the 
bursting  of  one  of  the  boiler-tubes,  which  put  tbe 
fire  out.  Tbe  engine  was  stated  to  be  a  Compound, 
which  is  extremely  probable. 

Cla  pha  m  J  u  o  otion.  Re  YMO  X  D. 

iS6158.]— Battery  for  Electric  Clock. -If 
o.S."  will  wind  hia  bobbina  with  No.  36  b.cc 
wire  and  use  a  plat*  of  copper  about  4ft.  square 
and  a  plate  of  unc  of  similar  sire  burie.l  in  uinist 
earth  sbont  1ft.  apart,  I  think  he  will  find  that 
that  will  give  him  sufficient  power  to  drive  hi* 
clock  by  the  pendulum  bob,  I  had  one  working 
for  four  years  continuously  with  excellent  results. 
NlTRAM  P.  T. 


roury  u 


ascended   to   the  height  required.    Of 

oonr**,  I  had  to  slide  off  the  glass  in  front  of  th* 
case,  and  undo  the  pieoe  of  muslin  which  is  plsced 
over  the  month  of  the  reservoir  to  keep  out  the 
dust.  A  barometer  at  40ft.  above  sea  level  will 
resd  about  jjin.  lower  than  it  would  do  at  a*a  level. 

[66160.]- -Barometer.— "E.  V.  H."  had  better 
first  measure  carefully  tbe  height  of  his  column  to 
ascertain  whether  there  is  any  air  above  the  mer- 
cury. A  vary  small  quantity  would  be  sufficient 
to  cans*  the  column  to  be  lower  than  it  should  b*. 
If  air  is  present,  "  E.  V.  H."  had  better  invert  the 
tube  and  heat  it  from  the  end  npwards,  so  as  to 
causa  the  mercury  to  boll  and  to  carry  th*  air  with 
the  vapour.  If  there  i*  no  air  above  the  column 
then  bis  scale  is  not  in  the  correct  position,  and 
the  remedy  is  obvious.  Forty  feet  above  sea-level 
would  only  lower  the  column  about  'Ojin. 

NlTRAM  P.  T. 

[66161.]— Oaloulna  of  Finite  Difference*.— 
If  "  Philomath"  who,  from  the  question  he  asks, 
I  must  assume  to  be  acquainted  with  the  principles 
Of  tbi*    (by  no  meaua     easy)    bra 


a  look  ii 


nby 


1'ruf.  IUIl)  [-.  which  lie  refers,  he  v. 
chapter  on  equations  of  differences  ;  aau,  »i  page 
274,  an  explanation  of  the  method  of  applying 
them  to  the  discovery  of  th*  general  term  of  a 
reourring  series,  when  the  scale  of  relation,  which 
iu  thia  case  is  1  +  1,  is  given.  The  equation  I 
employed  is  an  easy  one  of  it*  kind  ;  th*  auxiliary 
equation,  the  roots  uf  which,  raised  to  the  *•*  power 
and  multiplied  by  arbitrary  constants,  form  the 
general  integral,  being  u':  —  a  -:-  1. 

Charing.  J.  R.  C. 

[66162.]  -Multiple  Thread  Screw -Cutting. 
— h  Poor  Screw-Cutter  "  will  find  the  process  ex- 
plained in  a  little  shilling  book  published  by  Lock- 
wood  and  Son,  Stationers'  Hall-court,  B.C.  Th* 
book  ia  called  "  Screw  Tbresds,"  and  is  sent  post 
free  for  Is.  As  Old  Tcbneb. 

[6tilii3.]— Qarni,  Gum  Realm,  Venice  Tur- 
pentine, Sealing- Wax. — Genuine  Venice  turpen- 
tine can  be  obtained ;  but  th*  stuff-usually  sold 
under  that  name  is  a  mixture  of  resin  and  turps ; 
tbe  genuine  stuff  should  be  colourless,  or  nearly  so. 
Crud*  turpentine  is  the  lighter  portion  of  th*  sap 
of  the  pine  (Pino*  *ylv«stris)r  which  rises  to  the 
top  after  collecting,  as  distinguished  from  distilled, 
or,  as  it  is  commonly  called,  oil  of  turpentine.  By 
Gallipot  "  X.  L."  evidently  means  Oaliipoli,  a  coarse 
kind  of  oliv*  oil.  Canada  balsam  is  the  purest 
kind  of  pin*  turpentine  :  it  is  obtained  from  .loirs 
'-'■■■HIM,  a  native  of  Canada.  In  it*  fresh  state 
„  _  about  the  consistency  of  treacle,  of  a  pate 
yellow  colour,  nearly  transparent.  Here  (Walsall} 
it  is  about  3s.  a  pound.  Sand  a  rach  fuses  at  slower 
temperature  than  shellac.    Calcined  magnesia  ia 


used  to  lighten  the  colour  of  sealing-wax  a*  welt  M 
to  make  it  harder.  The  gums  used,  or  rather  the 
resins,  are  shellac,  resin,  and  sometimes  pitch! 
sandaraoh,  beeswax,  guttapercha,  paraffin  wax,  i-c. 
P.  Russell, 
[66166.]— Muado  Notation,— The  late  Rev. 
J.  J.  Wait*,  Congregational  minister,  in  various 
parts  of  the  United  Kingdom  gave  a  course  uf 
lessons  in  Psalmody,  in  whicD  he  taught  pupil*  to 
sing  by  a  musical  notation  of  figuru  concurrently 
with  that  of  tbe  staff  notation.  In  hia  system  the 
figure  I  indicated  the  tonic,  and  th*  remaining 
notes  of  the  scale  were  indicated  by  consecutive 
numerals,  the  figure  7  being  the  highest  indication. 
Should  an  accidental  occur,  it  was  written  4sor7f, 
a*  the  case  might  be.  Practically,  he  had  bnt  one 
aoale,  the  figure  6  indicating  what  would  b*  re- 
garded aa  th*  minor  tonio  In  the  staff  notation.  A 
system  of  sulfa  once  prevailed,  as  follows;— Pa, 
sol,  la,  fa,  sol,  la,  mi,  fa  ;  the  minor  mode  b*ing — 
La,  mi,  fa,  sol,  la,  fa,  sol,  la.  The  progressions  were 
thus  committed  to  memory,  the  distance  between 
mi  and  fa,  in  all  oases,  being  a  semitone,  by  the 
following  seven  lines:— Above  your  mi,  twice  fa, 
sol,  la,  and  under  mi,  twice  la,  sol,  fa,  and  then  come* 
mi  in  either  way.  The  modern  tonic  sol-fa  is  a 
most  ingenious  manner  of  writing  music,  and  ia  at) 
present  hut  upon  the  threshold  of  its  development 
and  scientific  application,  L  P>  BALLABD, 

(66166.]— Music  Notation.— 1  beg  to  Inform 
"  Pythagoras  "  there  is  snob  a  system  and  notation 
ash*  requires;  it  is  oalled  the  Cheve  method,-  itl* 
a*  superior  to  the  old  or  staff  notation  a*  modern 
numerals  and  arithmetic  arc  to  Roman.  The 
tonio  aol-fa  is  merely  u  very  inferior  copy  of  the 
Cheve  method.  This  method  ia  taught  in  all  the 
Government  schools  in  France.  I  have  achieved 
marvellous  results  with  it.  Oa*  case  is  sufficient  to 
illustrate.  I  took  the  training  of  a  rural  choir 
(rawer  material*  it  was  impossible  to  find,  being 
all  agricultural  labourers,  mere  clods,  and  the 
women  a*  bod}.  Wall,  after  three  months'  teach- 
ing, two  evening*  a  week,  we  ware  able  to  aing, 
absolutely  correctly,  many  simple  choral  pieces, 
including  the  "  Huntsman's  Chorus,"  by  Weber. 
Several  of  my  pupils  were  able  to  ning  at  sight  air* 
presenting  no  difficulties  of  a  farther  stage  than 
that  they  were  then  in  ;  and  what  waa  more  re- 
markable, they  could  not  read  the  words  to  the  air, 
being  perfectly  illiterate.  To  fully  describe  tho 
advantages  of  this  method  over  all  others  would 
take  a  whole  page,  and  I  should  want  to  be  sure 
the  aubjeot  waa  of  interest  to  the  majority  of  one 
readers  to  feel  justified  in  occupying  this;  but, 
briefly,  it  ia  a  perfect  introduction  to  the  staff,  for 
which  it  provides  a  movable  doh  ;  it  1*  the  only 
logical  system  of  teaching  music  extant,  and  I  dare 
contradiction.  It  waa  tbe  work  of  four  great 
musicians — Galen,  Cheve,  and  after  hia  death  hi* 
widow,  and  Paris.  Madam*  Cheve  experimented) 
for  30  years  with  "all  tort*  and  conditions  of 
men,"  to  discover  the  order  of  difficulty  of  th* 
interval!  In  music  and  combination*  of  time,  or 
rather  I  should  say  divisions  of  beat,  and  from  her 
observations  wrote  a  series  of  exercises  in  these 
that  are  unrivalled.  Tbe  only  valid  objection  that 
I  hav*  *v*r  heard  advanced  was  by  a  violin  tutor. 
He  expressed  surprise  at  my  facility  of  reading: 
pitch  and  measuring  beat,  and  I  explained  it  wa* 
owing  to  th*  exactness  inculcated  by  the  system 
on  which  I  hsd  learned.  Next  visit  I  showed  him 
the  exercises,  &c,  and  explained  the  method 
thoroughly,  I  proved  to  him  it  did  not  take  a 
quarter  the  time  in  learning  that  the  other  system* 
did.  "  Yes,"  said  he,  "  and  therefore  yon  reduce 
one's  pupils  by  thrco-fonrths."  This  opinion; 
amongst  teachers  is  the  true  reason  the  method  is 
discouraged.  I  have  heard  it  said,  "  Wall,  bnt  if 
th*  difficulty  of  music  ia  removed,  where  would 
th*  distinction  of  being  a  musician  b*?"  But  i* 
the  limit  of  musical  perfection  attainable  I  Could 
not  those  who  desire  to  excel  their  fellows  still  do 
n-*e  of  profioienoy  ?    The  secret 


la  of  the  Cbov 


ciaea  two  difficulties  are  never  presented  to  the 
pupil's  mind  simultaneously,  such  aa  time  and 
tunc,  and  all  objects  for  acquirement  are  given  in 
the  consecutive  order  of  their  difficulty.  In  con- 
clusion, I  wish  someone  would  devise  a  system  for 
the  piano  and  other  instruments  based  on  just  the 
same  lines,  first  studying,  by  observatior*  of  be- 
ginners, what  order  the  diffioultiee  are  in,  a* 
Madame  Cheve  did  for  the  ear,  and  then  real 
"music  for  the  mass**"  would  become  possible, 
and  v«ry  quiokly. 

Tub  HaJtiioriiQUS  Whitesmith. 


[CC  170.1— Cement — Have  you  tried  the  follow- 
ing ?  Take  the  best  fish  glu*  ;  to  each  pound  add 
about  loi.  of  green  treacle;  take  soma  of  this  and 
make  very  thin.  Make  a  etrong  decoction  of  nut- 
galls  and  add  some  to  it.  After  stewing  down, 
paint  over  with  th*  thin,  and  when  very  near  let, 
apply  aome  of  the  thicker  solution  and  glue,  and 
with  screw-clams  make  fast  until  set.  Do  not 
make  more  than  yon  can  use  at  the  time  with  the. 

gall  added.  Jack  of  All  Thaw 
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[C6167.]— Colouring 


Whet  I    I 


g  with  Keen's  ; 
Ted  ochre, re<i  lead,  Chinese  red,  vermilion,  burnt 
■ienna.  Greens  molt  be  chrome  greens ;  blues 
abould  be  ultramarine  or  smalts ;  Prussian  bine 
mixed  with  roae-pink  for  violet.  All  should  be 
ground  with  weak  glue-water,  very  fine^  with  slab 


muller. 
[66171.1- 


l  Trades. 


r:,i;.  I, 


jr  both  may.  after  miking, 

requirements.  JACK  OF  ALL  TRADES. 

[tMlTl.]— Foll*hln,t  Cedar  Cabinet.— Tike 
equal  quantities  of  clean  rain-water,  vinegar, 
turpentine,  *nd  boiled  linseed  oil,  mix  well  in  a 
bottle,  and  add  u  much  colour  u  will  make  the 
desired  sheds,  compoaed  of  J  of  burnt  sienna  and 
}  Vandyke  brown;  rub  on  with  a  sponge  and  polish 
with  clean  soft  dusters.  H.  H. 

[86173.]— Brass  Castings.— Cast-iron  mouldi 
will  answer.  They  moat  be  coated  with  a  1  ink  of 
fine  charcoal  and  stale  beer,  and  smoked,  for  the 
purpose  of  getting  aharp  outings. 

Jack  or  All  Thades, 

[66173.]— Braes  CaaUns;.— Brass  can  be  cut 
in  iron  moulds,  bnt  the  sharpness  of  the  outing 
depends  on,  first,  the  sharpness  and  smoothness  of 
the  mould;  second,  the  heat  of  the  metal  when 
pouring;  thirdly,  the  heat  of  the  mould,  which 
abould  be  nearly  of  a  red  heat.  Iron  is  best  to  use — 
wrought  iron  I  mean,  well  blackluded.  If  "  Chill's  " 
articles  are  small,  they  would  be  beat  stamped, 
whioh  would  tmn  them  ont  sharp  enough  for  any- 
thing. F.  RcaeELL. 

[66173.]— Bra**  Oaatlng.— Metal  moulds  are 
of  little  use  in  brass  casting,  so  far  is  sharpness  of 
detail  is  concerned.  I  should  advise  "Chill  "to 
try  the  fine  outing  aand  supplied  to  dentists,  and 
give  «  good  facing  of  French  chalk  ;  after  making 
the  gates,  dry  the  two  halves  of  casting  before  the 
firs,  then  screw  up  and  cut,  using  a  pinch  of  ""' 


it  UiiiJ 


ijust  before  pouring.    5 
!.!>."  (66183).  He  will  get  ai  thoroughly 
":is  castings  by  usiogF 


indmake 
.pplies  U 


a  facing  as  well  u  a 


exoellent  results.     It  n 


—A  piece  of  American 
i  oovet  tables,  4c,  gives 
it  be  quite  new. 

8.  BOTTOSE. 

I  sulphate  of 
■gnesia  oxide 


[66176.1— Estimation  of 
method  of  estimating  the  am 
ajMaofll*  is  to  boil  the  salt  with 
and  water  in  a  flask,  leading  the  ei 
into  standard  scid,  which  is  titrated  at  the  termi- 
nation of  the  analysis.  For  details,  see  any  good 
textbook  on  analysis.  Sometimes  caustic  sous  is 
used  instead  of  magnesia,  but  the  latter  is  prefer- 
able, u  caustic  soda  would  decompose  any  cyanides 
present  in  the  salt  with  formation  of  ammonia, 
thus  giving  high  ruults.  F.  I.  C. 

[66176.] — Estimation  of  Ammonia.— Place  a 

Elven  quantity  of  the  sulphate  in  a  fiuk  with  a 
ttle  water.  Connect  this  to  another  Bask  con- 
taining normal  acid  in  excess  by  a  tabs  dipping 
into  the  acid ;  all  connections  being  tight,  add  a 
caustic  alkali  through  a  stoppered  funnel  to  the 
Buk  containing  the  salt,  and  boil  for  about  16  or 
Ruminates  until  all  the  ammonia  is  expelled.    The 

normal  alkali.  The  percentage  of  ammonia  i 
sulphate  made  in  "open  saturation"  is  alwa; 
about  M  to  35  ;  that  made  in  the  "  closed  "  used  I 
vary  ocnsiderably.  P.  T.  O.  iL,  F.CJi. 

[66176.] — Estimation  of  Ammonia. — If  yc 
are  satisfied  there  are  no  admixtures  of  materis 
such  u  sulpbate  of  soda  or  other  material,  bnt  tbi 
the  sulphate  of  ammonia  is  u  it  comes  from  tl 
saturators,  and  you  only  want  to  know  the  per  ecu 
of  NH„  a  rough  nod-lead  y  method  ie  simply  I 
draw  an  average  sample,  grind  it  iu  mortar,  and 
oarefully  weigh  ont,  say,  60  grains  in  a  watch- gl 
then  put  this  in  witter  bath  till  weight  is  const 
and  re-weigh  and  find  per  cent,  of  moisture  ; 
sent ;    then  suppose  it  contained  6'6  per  cent 
water,  subtract  that  from  100,  and    multiply  by 
■J;,  ::.  amount  of  NH,  in  pure  sulphate),    -  '  ' 
answer  will  give  amount  of  NH,  in  sample 
M*6  x  25-75  ■  24-33  per  cent.  KH,  in  simple.  Tbi) 
is  certainly  a  rough-and-ready  method,  and  euy  foi 

[66177.]— Bnginee  In  Hampton  Wick  Colli 
■Ion.— Taa  number  of  the  light  engine  ie  481,  s 
leading- b..igie  side-tank,  built  by  Neiltou  and  Co. 
in  1885— weight  about  66  tons.  I  do  not  know  the 
number  of  the  other  engine,  nor  the  amount  o! 
damage. 

Clapham  Junction.  REKMOSD. 


[6618ii.]— atethyl  Orange  Indicator.- Methyl 
orange  was  first  introduced  into  England  in  18B1 
'  r  Prof.  G.  Lunge,  and  wu  used  for  several  years 

iroad  prior  to  its  introduction  into  England. 

h.  a  L.  B. 
[66186.]— Methyl  Orange  Indicator.— Methyl 
orange  hu  been,  to  my  knowledge,  in  use  for  the 

fast  two  years.  Whether  it  was  in  use  before  that 
cannot  uy.  I  have  not  seen  in  any  book  an 
account  of  its  use  u  an  indicator  in  volumetric 
analysis.  P.T.O.S,  F.C.S. 

[661S6.1  —  Methyl  Orange  Indioator.  — 
Methyl  orange  waa  introduced  u  an  indicator  in 
volumetric  analysis  by  Dr.  Lunge  about  eight  or 
nine  years  ego,  and  has  found  several  special  appli- 
cations sinus  its  introduction— such  u  the  estima- 
tion of  alkalies  in  presence  of  free  carbonic  acid, 

general  woik  I  prefer  it  to  litmus,  as  it  is  equally 
delicate  and  more  economical.  Two  shilling* worth 
purohued  about  eight  yean  ago  hu  kept  me  going 
ever  since,  using  it  nearly  every  day.       F.  I.  C. 

[66186.]— Methyl  Orange  Indioator.— I  have 
perfectly  reliable  authority  to  state  that  methyl 
orange  has  been  used  for  indicating  purposes  for 
■"  leut  eight  or  nine  years.  Thorpe  is  not  an 
hority  on  indicators,  bnt  I  think  "  Young 
Analyst  "  will  not  see  methyl  orange  mentioned  in 
any  ordinary  textbook  on  quantitative  work.  I  did 
not  become  aware  of  the  existence  of  the  above 
body  until  after  leaving  college,  and  becoming 
engaged  in  practical  work  in  a  chemical  laboratory. 
''Young  Analyst"  had  better  take  my  advice 
(which  I  gave  him  before),  and  read  Thomson's 
papers  in  the  fbhlilW  frslfl  on  indicators. 

Chemist. 


UNANSWERED    QUERIES. 


n  Mi  Hit,  and  V  ml, 


Jutting  Splrsl  Qrooves  In  steel  Rod, 
Double  AetlJu  Bound  Bellows,  J«a. 


ie  (or  Lignum  Viise,  «■ 


Remarkable    Tunnel*.  - 


'   the 


in  Scribntr'i  Magazine,  the  St.  Gothird  Istl 
remarkable,  It  is  94.  miles  long,  with  a 
MJffc  wide  by  19fH,  high.  The  work  i 
tunnel  wu  continuous,  and  it  required  9]  yt 
its  completion.  The  Munt  Cenis  tunnel,  &\  miles 
in  length,  wu  completed  in  IS  years.  The  Boosae 
tunnel,  4)  mites  in  length,  26ft.  wide,  and  21,ft, 
high,  was  not  prosecuted  continuously;  it  was  en  m- 
snettn  in  1878.     These  tunnels  ire  ootnble  chiefly 

of  more  moderate  extent  which  have  peculiar  fea- 
tures— one  is  unique.    The  tunnel  is 
.*..  a.  fi..,i..*j  ...I-..    ..j  ■>-*  _,._., 


ard  rail* 


d  not  very  far  di 


referred  I 
longer  distance  than  a 


straight 
e  or  an  ordinary  curve  would  give.  The  lii 
is  therefore  doubly  curved  upon  itself.    It  jute 


grade  through  the  tunnels. 
An    exnlorlDE  cert 

Western  Australia,  and  particularly  the  t< 
around  Lake  Moore  and  Like  Manga.  The 
of  the  expedition  are  said   to  be  partly  si 


upplied  by  a 


it  of  Australian  capitalist 
lilroad    bridge  in   the   United 
ua  Viaduct,  on  the  Erie 
in  the  ;Forth  Bridge  cant 


QUERIES. 


[aal  BO.] -Amalgamating    Zinca-  -~ 


I   HeitHOJi,- 


re  added.  11  is  not 
91.] -Atlantic 


succession?  tnti 
e  not  of  good  U 


reeisa.l  -Model  Dynamo.  —To  SIu-Bor 
sur  aludlj  giTiee  metue  sues  and  anaemia 
ie,  I  constructed  a  small  dynamo.    It  will  **. 


it  with  the  brashes.    I 
through  it.  at  Ibe   no 


'ill  you  please  tell  ms  the  various  »., 
£6«la3.[— Traneparenciei-  —  I 


[■G19I.J— Piccolo.  - 

hat  slie  bores  are  the] 
i  vulcanite  superior  in 

J5E2 


Mu  rattan  seisas' I 
is  a4UMt  asssl  s* 

fls  -M asavj  " 

ewc*:M.iK;  :-;■;: 
^Wsddiss»hvav 

HMhlNasM 

iressure    t51b.  per  square  lochr-a  IxiDB  (■ 
'Kacnmic." 
[66 lie.] -Bene wing   Old  FIaat*r-o>«' 
■our  reauira  tell  me  how  1  can  tress  (*  ■*•> 
models,  ate.),  so  u  to  be  able  to  on  B  sesaiMr 

16W7.J -Boiler.— Will  "T.  O,  avasal"s.gj 
lenrpeesnx  give  me  dimensions  ot  s  IRJ.  la*** 
*Jea-c  eiee  belpht  of  boiler  from  eats  1 

.:i>  ii7irl.i'.,  iljickiisaa  of  plate,  aid  sis*,  si  ■' 
lue.-EsoisaiB. 

[6S  H8.] -Painting-  Portable  Bagins  -J* 
me  aludlj  ?1«  me  a  tew  UluH  a,  »  pnjsr  fW 
jid  what  vnrntsb  topnt  on  wbs*  WsBSSI  Mi 
j-ocoitod-da  good  deal.  How  stasa  I  uwis 
lb  i     I  want  to  ilsai|iMijsisji.-li.-.» 

[ecus.]— Warming:  OhaneL-Cuis: 


enees  to  rise.    Thus  the  Boor  is  ___ 
the  end  than  the  middle,— Hosts Otmnk 

[66K0.]—  WhOOptnB-OoHgh.-*"  !•*,. 

-  -td.aiab.diy. gave  aa  aeslhg-fj *' 


I enred  1 


tbs'qTnertstln"  U.S  (ollowing   «»■<»«  *r»S!. 
«nt  lames  are  btlll  Sib'crlbtn.  vil!  Uej  b*" 


■l.njljonpi 
Hmeltlnr    Metallic  0x*_: 


i  oUalned  IroaiUen*'  '•' 


■5*7* f 
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H.L.T. 

[«M.]-EMvy  Ordi 

model  of  1  gan  be  llln.  lom 
of  itiboref 


What  would  be  ■ 


to  tin  molt  powerful  nrdnirjce  now  mode  •  t.  It  ther 
uubllo  etteblithneot  when  nib  •  model  oonld  bo  toite 
There  ii.  I  think,  o  Blue  In  Wfciteabapol,  London,  wh 
they  tut  tarn.  Oonld  It  be  totted  than  I  *.  If  toe  h 
named   bo  100  tmall  I 


r  obtaining  a  reliable! 


[MIi*.]-IJivnroo.- 
legal  I riend  help  me  in  t: 
In  Inland  1»  In  tronble. 


but  focle  that  the  man  "lib  "bom  hi.  wife  el o nod  la  o 
•  nun  of  tarn*  "  no  that  the  oottof  proceeding*  would  ban 
to  bo  paid  by  him.  la  Utre  not  tome  proeeti  o(  luing 
iaformApavfrrU,  to  m  to  gave  feet,  to.  J  Tbo  pert  Let, 
both  bntband,  wife,  and  tedaotr.em  English;  but  I  pre- 
mise tbe  oonie  would   hive  to  be  heard   In  Ireland.— 

[MM(.]— Babbit' ■  Htvtal  for  Die*. -Can  "  Oa," 
"  Dona,"  or  hut  other  denial  ruder  aitii  t  me  in  thli  T  I  am 
DUnw  lino  it  prontnt  for  diet,  bnt  with  to  gat  nut  metal 


[«»«.]— Indieuribber  Tallinn;  for  Conveying; 
tin  to  *  Kovnbls  i*mp  — WhFoh  In  the  better,  the 

til  mid  thai  the  red   robber 
J— SiMOHioas. 


Dm  to  it  Movable  Limp 
on  or  the  red  am  r     Tbertro 
lr  pi  la  Mr 


to* make  them  Ma.  lonn.ljlo.  wide,  and  aba 
for  bichromate  bettertee.    Alto  bow  1*  too 

AH  J.IOUB  UQDIHBB, 

[n*m]- Toning-    and    Printing;. 
reader  kindly toy  we  oauee  of  awblte   now 

— ...... qT  ^nnn g  printing  7    Paper . 

.    WbJoli  It  the  right  war  lor  prlata  to  II 
and  aroprfntallfcelv  t 


pordtod  on  papa  daring;  printing  T    Paper  n 
nigatl'H  dry.    Whlsh  it  lb*  right  —  *— 

bath— facedown  or  up.  »i 


be  Injured  by  nuking  bath  hot.  I  have  followed  Burton1! 
method  olgael j,  but  oannot  incoeed.  Tbe  prtnta  ban  hall 
tonod  and  refined  to  go  u;  farther,  anil  the  gold  1 


beJnga 

Hi not oioaad, wbatw It r-K,  U . F . 

[MtU.]-Iatsn>Ity  Coil-Woold  8.  Bottooe  teU  roe 

whether  It  wonld  Interfere  with  the  current,  when  matina 
en  intenilty  coll.  if  the  wire 


Unnlty  eoU,  riot  the  tawniatlnn;  tab*  I— Osn  wt 
[MHl.J-FioportionnJ    Speed -Preble  m.-Tbe 

eipraai  tn  MeWoanleHjn.Tjue,  H"  roilot,  mekei  the  Journey 
in  ill  harm'  reel  Urn*  thu  the  Parliamentary  tralnt  ;  bnt 
11  both  tpeedi  are  tarteaead  by  *  mllei  pel  bone,  the  dll- 
lertncaol  time  between  tbe  two  tralnt  It  only  *|  heart. 
What  wen  tbe  original  apetdtf    Wonld   some  corre- 

rdent  kindly  thow  the  tlmnleft  working  of  thli  by 
bra,  and  nay  If  inch  quaatlona  oan  be  Kind  by  arlth- 

[JMM 


[MJH.]— Brinaem  Battery  —  To  MB.  Botton  a.- 
elvloe  received  In  thete  eolnoina  I  bnaght  is" 


Bunion  battery 
throe  month*, 
well  nnltta  i™i 
fortnight, 


.d  It  i: 


I  only   ue   1' 

fortnight,  w nen  ailpow " 

It  Into  a  emea  by  puttli 
pot, or  It  It  becitioe  I  t'o 

eOWily  ?-Q.  E.  D. 

[MSH.]— Qreenhonfe  ^Wlar 

pi  pet  P    Oan   tome  tome    one   not 
cheap  one  for  working  about  100ft.  ill 


[Ma.n-Trtrnio.ir  Hair  WUbfl.-Wbnt  ehei 
k  and  far  turning  tin  or   brown  tab?  ahitel- 


.mnnioatloni   far  th      depertmen 


1 

i 

t 

i 

i 
t 

i 

<0 



"k 

& 

White  to  plaiasd  mat    in  two  move*. 

SOLUTION  TO    1,109. 

Whit-.  Blaet 

tt-Kt  1.  1.  Acjlhlng. 

1,  B,B,  orKtmatM. 

(Nino  Tar  fat.  . 

NOTIOHS  TO  OOBBH  .......  . 

a  to  llm  1- .   W.  Jar  (an  Impottlbli 


!  lm  r - . - r ■  -  *i' 
bavo  taken  t> 


J.  Brjden  [who  potnti  oat  the  km  aHeet).H.  Fellow 
A.  Fellowi,  J.  Ktttraok,  Bkwk  Pnwu  londoubtedl;  one  i 


petition  MBIaot't  Pi  at 

pleoeato  gatin  that  pou.,uu.    iUp 

.^...  —  '-  of  tbe   10     White    ploei 


rton.  A.Doan.Llur,  U.W.Mhldie- 


feleoientarv,. 

fUlbee   H.  A.LIndBeld.E.  W.  B  ■ 

R.  O.  Briaooe,  Sorrel   (nrj  eaty]    | 


I.  BRTDD1    iBD    BLIOI    P1W  ■    !       '     tbin[ 

polntt  would  be  anored  bj  proving  a  cotillon  I 
rnarlbli,  otbtrwlie  not.  That  le,  11  two  oi 
bracket  equal  for  a  prlte,  and  one  hai  Indioited  t 
and  tbe  other  not,  the  former  would  have  pnoad 
BOBBIL.— In  jonr  eolation  of  1.I0S  yoa  h 
l.Kt  K  1.    We  prMaino  yon  mean   Ktl.    If 

BL  CROSS.— 1.  At  pnetnt  a  To'irney  ie  going  i 
will  be  conolndad  letj  tbortlj.     J,  CsrtainlJ. 
Ill  the  jrafffipfaM  (Jiai-dlnn    Bolntlen  Tbnn 


THi  prliot  In  the  Problem  Tourner  of  tl 
BVadap  Anr.  hen  been  won  br  T.  Tirerner 
P.  Maokentle  (Jamaica),  Ber.  J.  Jetaeraeu  (1 
0,  J.  Walnwrlgbt  (Botton],  and  P.  lloeller  (I 
tha  order  named.    We  ban  great  plenum* 


VKBf  ooneldenble  lnUrert  haj 
letorlet  Of  Mr,  V.  J.  I*e  la  the  I.  i 
Tnr  Meatn.  Blaokbnme  nnd  Burn. 

oi  orir  Captain  Kaokontla.    I' 


ill  tbo  gunot  thai  were  won,  i 

-r-    --  e  and  Onntberg,  were  eoor 

throogh  onrtightt  of  tbe  opponent.,  tcveral  really  » 
gamea  being  loot  bj  yalpable  blonderi. 

Mb,  J.  Bpntont,  prerident  of  the  Unnhattan  Clnb,  I 
been  elected  prnldent  of  tbe  Si 
The  meeting  bat   been   Iked    fur 
BteJnlU  will  not  compete. 


o    Congfe. 


An  ZmproTtuDOrit  In  ¥bo  to  graphing. — A 
German  photon-npher,  Horr  Utt-juiar  Antobolt^ 
baa  anooaedod  in  preparing  photogrnphia  plated  to 
aeiuitire  that  an  expoinre  oE  1-oOiKl  of  h  iseond  ia 
intBeient.  A  very  arnbll  Una  must  ue  need,  ao 
tbbt  tbe  piotnrea  an  gonenllj'  only  7-16  of  an  Ins* 
Id  length  and  breadth.  Enlarged  to  an  inch  and  a 
half  on  glaaa  platea  and  rat»if<i  ia  urlea  of  2i 
before  a  Geiuler  tnbe,  tbo  pioturoe  are  uaed  for 
reprodnoing  tbe  motioDt  of  an  animal  on  a  large 

Captain  Zalikbxi  now  expeota  ioon  to  be 
able  to  fire  the  new  loin,  pnttmietie  gnn  at  Fort 
Lafayette,  uing  a  foil  oharge  of  GUOlb.  of  gelatine. 
It  ia  a  pitr  that  the  Government  h»  nothing  in 
the  araf  of  a  target  to  offer  for  this  trial  in  order 
that  tha  effect  of  anon  an  •normotti  quantity  of  the 
high  eiploaiTo  oan  be  known.  Thta  gna,  which 
he*  been  bailt  for  the  Italian  Government,  will  be 
thipped  to  Bpoiiia  daring  tbe  aatamri. 


AKSWBB8  TO  OOHKBPOaTDms. 


HINTS  TO  OORBEBPOXDBNTS. 

1.  V,r1ticnoneeldeoftluip»i)oroolj,aad  put' 
-]plooeeof  paper.    *    « 


jelag  norlsi  pot  the  an 

it  at  the  onerloa  bo  whleh  tha  r, 
i»  made  for  Ineerting  le 


;.  IS,  and  raukaowMiii 


:.lbu«-i.    . 

-ij  —Tin  Poll.— Barrold.— I»a*l 
11  li  rf,— Toang  Bolldr-  "  " 
.-  ■  ...n,  Beliuc— Tan 
;  er.—W.M.  J„  Dublin.— ».  a. 
Un  IS  BOOTST.  (How  li  It  that  Jon,  ai 
lm  failed  to  notice  tbe  itatement  t 
thitt,  In  tbt  proper  eanaa  of  the  term, 
be  "  ueltod  '■  and  pound  out  Into  monion.  it  it  niaa 
in  blaulpblda  ol  carbon  and  mineral  naplitha :  thei  m 
■■  ■  .'fecapeat  aolnnta.  Voloanlto,  or ejhaalM, k ial* 
tuuber  aired  with  inlphar,  and  anbjrolsd  to  aeorinf 
proctor— that  la.  beat  nod  preaonre.  Too  will  tad  til 
aboutlt  In  bank  TOlumaa.)— FOBTOBtATCS.  (A  parai 
lienonal  reatter.    Plnd  a  oapleallat   ta  join  van,  tad 


t  freelj.)— CorjJtTBT  Bit- 


n  bafoaadiaU 


Kitbibo  aotrtal  tirmeof  tlie'aerraanwiia  aonna  mm-i- 

AS  ABXIOCB  iBQCWBa.  (If  yoa  bad  given  tea*  Um 
ol  -.lot  the  qneriei  wen  aboat,  we  might  ban  naa) 
kvWad.    Perbapethey  ware  not  of  general  latamt.)- 

sirnOK,*o.    (Tooqoarfee  yon  et— ■  —  ■ "■  ™  — 

!,  ■!     n  quettlona.  aaawen  to  wh* 

iimai  tMtbooto.)— W.  L.  W.  B.     i«  ■ 

thli  and  bank  valttmeLV-rt.  M.  P.  A.     ( 


i!  rnbaNvehi 

.    jltthed  in  i  if 

weekth- Hovicb.  (Given  manytl>aea.bBmntforecff- 
lng  pencil  or  ohnroonl,  Blohmond-!  •Onmiaiiri 
-  gruhr,"  London  I  Wrman  and  Bona,  la  a  fid 
',  .  *»k  ol  the  art)— Iouho  Ou,  (To  the  tecrnarj 
of  eaoh  Inetitnto.  Bnt  >on  ntnat  be  artleted  to  a  m 
f ettioaal  man  before  yon  oan  ajaln  adoilealnn.)  -8m. 
Dr.  F.    (Then  it  Dalrdol  a  Work,  pnblubed  by  Dp"d 

Gill.tfG.Bt *'     ■'  -    "      "• ---.■-   -w...— 

*  '  joiia."  ria«iLm*a  ov    Aiieo.  rait..  _. ._ . 
XLULf> 

■nBhetent  adnAtaa>T 


(BOTllla  Kant  a  -Ma™. 
ty  Alien, Jarlt       " 
V.  P.    (All  aboat  tbe  Brw  unntulea  la  VoL 

OS,     ItH.^-FBTLOaTATH.      (bid     *OB 

. .  ■■  ■  ■.  ■■■  -i-  -that  then  im  net  ntVeteni 


'•r . .  iiTeiecretarlea)-W.  P.  W.  (Parhapa  the  rep  et 
the  tabe  la  not  petfeotly  eealad.  Anyhow,  yoa  mm 
ibaku  over  thamtnnry  nnttl   trie  long  limb  la  tew 

Solely  fall,  end.  If  neeemary,  mm  taaai  it  ia  n  epirn- 
tup  u  drive  oat  any  air  :  than,  on  lanrUog,  taaerf 
tbe  maronry  will  flow  baok  Into  tha  balb,  and  it* 
b.  liiiitatwnloh  the  oelnran  Temalnn  In  the  loagliat 
EaaWaeai  tha  proawn  ol  tha  atmeephen.  P™w» 
youtay,  weahoold  think  Ibemmnnt  be  either  air  iaiM 
.  or  a  leak  at  the  top.  Sao  nraal  letton  aad  refllit 
In  t Lie  number.) — ItCS.  (Bae  Indioee  and  haak  nuabto 
of  tbla  fslnrne  for  many  Oatalla  of  dynaiaea)— H.  f. 
.■■■■:  utT.  (We  do  net  know.  Sea  adTenhieraiaii,)- 
..  uu-Dwix.    (Oooplen  lor  Amcrtoan  organ  ban 

--Thrnaaoajaniorara. 

e.wnplor.llln.t&lei 
No.  1011,  p.  WO.    Set 


Co.  UM,  p.  «Jj,  a 


about 


Impaired  Vitality  apaedlly  mto 

.UraaedkiuivdjBiden'alaepTeMii 


r.Q*.rlafle)-    I 


The  Prripnmtlon  of  Sheet.— The  Board  of 
Trade  have  reneived  information  through  tha 
Foreign  OSoe  to  the  eSeet  that  the  opening  of  the 
oompetition  of  ainohinery  and  apparatna  for  the 
preparation  of  Rbea,  whioh  wna  to  here  taken 
place  at  Parie  on  tha  16th  of  thia  month,  baa  bean 
:■■■:■■  ned  till  tbe  26th  prox.     Tha  period  daring 

" '  ib  npplior-; —  *—  '— '—  "-    —" 


■J3 


